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Disclaimer: This Asset management Plan (AmP) is a high-level document providing Powerco 
Limited’s management and stakeholders with a broad overview of the company’s Asset 
management policies, asset details, service levels, capital and maintenance works planning, 
expenditure forecasts, risk management and performance evaluation. It summarises the 
content of other plans prepared for specific purposes, and is structured to comply with Section 
24 of the Commerce Commission’s Electricity Information Disclosure Requirements 2004 (as 
amended 31 October 2008). The information in this document has been prepared in good faith 
and represents Powerco’s intentions and opinions at the date of issue. Powerco does not give 
any assurance, either express or implied, about the accuracy of the information or whether the 
company will actually implement the plan or undertake any work mentioned in the documents. 
None of Powerco Limited, its directors, officers, shareholders or representatives accepts any 
liability whatsoever by reason of, or in connection with, any information in this document or any 
actual or purported reliance on it by any person. Powerco may change any information in this 
document at any time.
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Chief Executive’s Statement
Welcome to the 2011 Edition of our Asset management 

Powerco takes seriously the risk of failure to meet its regulatory target for 2011 and we will 
be working hard to achieve these targets in 2012. We are reviewing our works programmes 
for 2012 to target solutions that improve reliability, consistent with our key asset management 
strategies. With that said, Powerco’s geographical spread and over 30,000 kilometres of lines 
means that the risk of future breaches due to extreme weather events will always exist. Further, 
we will be engaging with the Commerce Commission and are hopeful that the Commission will, 
when it finalises its enforcement guidelines, adopt the same approach to multiple-day severe 
storms as it did in the past. If the Commission were to treat the September 2010 severe storms 
in the same manner as the February 2004 severe storms, we would meet our 2011 regulatory 
target. 
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Figure 1: Forecast Supply Reliability Performance

The 2011 AmP commits Powerco to $114 million of capital and maintenance expenditure, an 
increase of $3 million over last year. We are forecasting this growing to $167 million by 2021.

Nothing is more important to me than the safety of our staff, contract staff and the public. Every 
project is evaluated against health and safety drivers and against the health and safety risk it 
mitigates. Priority will be given to those projects that are considered necessary to minimise risks 
to health and safety. 

Plan (AmP).

During the past 12 months we have seen continued growth in demand for electricity and we 
expect demand to grow in the immediate and long term. Such growth places pressure on our 
ageing network to continue to provide a reliable supply of electricity. In response, we continue to 
increase the level of expenditure on the network (which has increased by more than 100% since 
2002). Our underlying network reliability performance continues to be more than satisfactory.

Severe storms have also been a feature of the past 12 months. Our ability to maintain a reliable 
supply of electricity during severe storms is dependent, amongst other things, on the level of 
redundancy and the age and condition of our network. 

I am pleased to report that Powerco’s network assets continue to perform well in meeting the 
ongoing growth in demand. Consistent progress has been made in maintaining a reliable supply 
despite the regulatory regime constraining investment, given the ageing of the network. Our 
progress is evidenced by Powerco’s network having significantly fewer faults per kilometre on 
average than our peers and the approximately 10% reduction in faults per kilometre since 2005. 
Our Bring Line Interruptions To Zero (BLITZ) strategy of targeted renewal has meant that our 
network performed better during the severe storms than it has during previous events. 

Our ability to meet the challenges of growth with ageing network assets and, to keep the lights 
on during extreme events is, in part, the result of the comprehensive and intensive analysis and 
planning that we undertake every year and which is detailed in this report – the 2011 Powerco 
Asset management Plan. 

For the past 12 years, the Asset management Plan has provided the blueprint for the 
management and development of the vast and complex network of Powerco’s assets. Previous 
plans have identified the need for increased investment in targeted areas of the network to 
maintain reliability of supply. During the past eight years, we have doubled our investment in the 
network, with a focus on bringing aged (in many cases over 50 years old) assets up to standard. 
We have increased our focus on security, building redundancy into the core (or “backbone”) of 
the network to improve reliability and the network’s capacity to accommodate growth. 

The 2011 AmP forecasts further growth in demand, both in volume and peak demand across 
all regions. To accommodate the forecast growth, we will need to continue to augment network 
security and capacity. We are committed to meeting our regulatory obligations. However, the 
combination of an ageing network, increasing electricity demand, ageing network assets, 
customers’ desire for reliable electricity supply and the constraints on investment means that 
Powerco faces significant challenges. 

As a result of the severe storms that we experienced last year—in particular, the multi-day 
severe storms that were a feature of September 2010, depending on how the Commerce 
Commission treats multi-day storm events—there is a risk that we will not meet our regulatory 
reliability target for 2011. This would be disappointing, given the significant and increased 
investment that Powerco has made in recent years. 
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Powerco has demonstrated strong capability in our Asset management processes and 
performance compared with our peers in New Zealand. However, our processes and systems 
compare less favourably with Australian utilities. If we are to be of international standard 
in meeting the expectations of our customers and the requirements of regulators then an 
investment in our processes and systems must be made.

The investment called for in the AmP will, as always, be carefully targeted to solutions that will 
ensure that our electricity network improves in service and reliability. Key strategies to achieve 
this are detailed in the AmP and include:

• Increasing the commitment to the principle that all occupational injuries are preventable. 
We have initiated a programme to further advance best practice health and safety initiatives 
across the business and that of our contracting partners. 

• modernisation of the network through the replacement and updating of our aged assets.

• Increasing the redundancy of the core network through increasing subtransmission lines 
and zone substation capacity.

• Continuing to improve our fault location, isolation and supply restoration capability through 
increasing sectionalisation and installing more distribution automation, such as auto 
reclosers; 

• Standardisation of systems and processes is a key strength of Powerco’s employees and 
it has been a significant focus for management. As a result, we have been able to develop 
a common maintenance management system and a suite of information system projects 
directed at improving processes. 

• Continuing the development of design, construction and maintenance standards, which 
lead to lower risk profiles in the network and greater consistency of application across the 
network. Further investment in the standardisation of systems and processes will allow us 
to extend asset lives. 

• Taking further steps along the Smart grid road map, to becoming a Smart Network. The 
aims of Smart Networks include self-healing equipment and processes. Well thought out 
and implemented network automation offers exciting performance benefits. Network  
automation, combined with increased feeder interconnections, also fit well with our 
business plan objectives of improving reliability through automated solutions and managing 
increasing investment profiles through non-asset solutions. The 2011 AMP sets out 
initiatives that are consistent with the EPRI and Energy Networks Australia visions of Smart 
Networks.

Some of these strategies are straightforward; others such as Smart Networks are innovative and 
world class. All are designed to ensure that the investment meets short-term requirements and 
builds long-term value.

We have a responsibility to provide a safe, secure and reliable supply of electricity to our 
customers and we have worked hard over the past 12 years to achieve this efficiently. It is a 
responsibility that I, and all Powerco employees, take very seriously. We recognise that, due 
to ageing of the network and increased demand, we have a significant challenge to meet the 
required investment under the existing regulatory settings. However, it is a challenge that, 
through careful planning and innovative strategies, we can rise to.

The Asset management Plan that follows provides more detail on the issues I have discussed. 
It also describes in detail our plan for addressing each issue. We look forward to discussing our 
plans with you. 

Nigel Barbour  
Acting Chief Executive
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1. EXECUTIVE SUMMARY

1.1. Introduction and Purpose of the Plan

The Asset management Plan (AmP) is an important part of Powerco’s planning 
framework. It describes for our customers, shareholders, employees and partners how 
we will manage our electricity distribution network to meet the standards of reliability of 
electricity supply that our customers demand and the commercial performance that our 
shareholders expect. Importantly, this AmP sets out our plans for focused investment 
in security, capacity and reliability to address an ageing network, increasing demand 
for reliable electricity supply and expenditure constrained below the level required to 
maintain reliability. 

Efficient and effective management of Powerco’s electricity network assets is critical 
to the provision of an efficient service to our customers. With Powerco’s electricity 
network assets ranging in age from new to more than 50 years old, effective long-
term network planning is a fundamental requirement of their management. Powerco 
continues to experience an increasing investment need as assets progressively reach 
the end of their useful lives. We also continue to experience growth on our network, 
which in turn drives a need to invest in reinforcing and strengthening the core elements 
of the network. Costs can be reduced by the adoption of new technology and by 
ensuring effective and efficient capital delivery, however the scale of investment remains 
significant. 

The AmP is a high-level document providing management and stakeholders with a 
broad overview of Powerco’s Asset management policies, asset details, service levels, 
capital and maintenance works planning, expenditure forecasts, risk management 
and performance evaluation. This AmP incorporates information from a range of other 
internal documents. It sets out the performance criteria for the assets and summarises 
the actions needed to achieve those performance criteria. 

The plan ensures that the needs of all stakeholders are properly considered and 
incorporated into the long-term management strategies, and that the plans provide, 
subject to any regulatory constraints, the optimum balance between levels of service 
and the efficient costs to provide the required service. As such, the AMP reflects 
Powerco’s internal requirements and its structure does not follow the requirements of 
the regulations. For this reason, Appendix 3 provides a look-up reference to link each 
regulatory requirement with sections of the AmP. 

This AmP replaces the April 2010 Asset management Plan. Its main focus of analysis is 
the first three to five years, for which plans are generally firm. Beyond five years, general 
forecasts are made and reviewed annually. Expenditure forecasts cover a 10-year 
period from FY2012 to FY2021. In some instances, it is necessary to have longer term 
(out to 20 years) plans to provide the context needed for the AmP planning periods. Its 
structure is shown in Figure 1.1.

Who wants what  
from the assets?

What is the state of the 
assets?

 What performance are 
we targeting from the 
assets? How are we 
doing vs. the target? 
What are the gaps?

How are we managing 
the network and solving 
any performance gaps?

What does this mean for 
the works programmes 
and required 
expenditure?

How can we improve?

Section 2
Define 
Stakeholders
Define AM Drivers

Section 3
Describe Assets

Section 4
Set Performance 
Targets

Section 5
Performance 
Evaluation

Section 6
Analyse Network 
Risks

Section 7, 8 
and 9
Develop Work 
Programmes
Linked with Am 
Driver

Section 10
Set Expenditure 
Forecasts

Section 7
Set Asset 
Lifecycle Strategy
Analyse Renewal 
Needs 

Section 9
Reliability, Safety, 
Environment 
Enhancement 
Needs
Protection 
& Control, 
Smart Network 
Development

Section 8
Security Criteria 
Prepare Load 
Forecasts 
System Growth 
Needs

Section 11
Develop Am 
Improvement 
Initiatives

Figure 1.1: AMP Structure 

1.2. key AMP Focuses

Within the context of restricted capital availability, Powerco has focused its investment 
programme on a range of strategies that have been confirmed as offering optimal benefit 
to stakeholders. This plan contains these specific details on our short- and long-range 
planning for network development, renewal and maintenance and, more particularly, 
contains detail on the following electricity Asset management-related strategies: 

1. Renewal and modernisation (see Section 7);

2. Increasing the redundancy of the core network (see Section 8);

3. Standardisation of systems and processes (see Section 11); 

4. Distribution automation and more interconnections at the distribution feeder level to 
support self-healing (see Section 9); and

5. Continuous improvement and optimisation of our inspection and maintenance 
standards, where this may lead to further “re-balancing” of opex and capex to 
maximise safety, reliability and asset economic life (see Section 7). 
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1.3. Asset Management Stakeholders

The key stakeholders are: 

Powerco’s customers (which include energy retailers and end-use consumers), are the 
people, organisations and businesses that rely on Powerco for the delivery of electricity; 

The economic regulator is the Commerce Commission; 

The industry regulators having jurisdiction over Powerco’s activities include the 
ministry of Economic Development and the Electricity Authority; 

Territorial local authorities have an interest in Powerco’s activities arising through the 
Resource management Act;

Powerco’s owners and lenders wish to see that their financial returns are 
commensurate with the risk of their investment; 

Powerco’s employees wish to have safe, challenging and varied careers, and make a 
contribution to New Zealand and New Zealanders; and 

Powerco’s contractors require a sustainable and long-term relationship with Powerco. 
The contractors should be productive and efficient. 

Other stakeholders with an interest in Powerco’s Asset management include the 
public over whose land the distribution network is built, Iwi, Transpower, and electricity 
industry groups such as Electricity Engineers Association (EEA) and Electricity Networks 
Association (ENA).

1.4. Asset Management drivers

The high-level objectives of Asset management and the key driver inputs into the Asset 
management process are outlined in Section 2. Figure 1.2 illustrates the relationship 
between the main stakeholders, their drivers, the underlying investment drivers for the 
assets and the Asset management process.

Asset Management Process

Business Planning Process

Customers/
Consumers

Assets

Government & 
Regulator

Owners & Lenders Employees & 
Contractors

Safety Workflow Certainty 
market Costs

Service/Price Safety Load 
Growth

Asset Performance Asset age/condition

Development, Renewal, 
maintenance, Operation

Long Term Value  
(Productivity & Utilisation) 
Risk management

Economic Efficiency  
(Long-Term Interest of Consumers) 
Environmental Safety & Compliance

Figure 1.2: The Asset Management Driver Overview.
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Figure 1.3: Illustration of the Influence of Asset Management Drivers

Figure 1.3 illustrates the influences of the various drivers on the total expenditure of the 
network over time.
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As alluded to above and in the Chief Executive’s Statement, three drivers are worthy 
of particular mention: (1) An ageing network (notwithstanding significantly increased 
investment); (2) deteriorating service (in particular worsening reliability); and (3) load 
growth, which has eroded redundancy in the core (backbone) network. These drivers 
are discussed in more detail in the following sections:

1. Ageing Network: Sections 3.5 – 3.10 and Section 7;

2. Worsening Reliability: Section 4.3 and Section 9; and

3. Load Growth: Section 8.

While the expenditure forecasts reflect a growing need for asset renewal and 
continuation of system growth expenditure, there is still a backlog of potential 
projects in any year that cannot be done due to expenditure constraints. Constrained 
expenditure will be reflected by growing reliability statistics (unfavourable performance 
to customers) and growing network-related risks (refer to Section 4.1). 

With constraints in expenditure, balancing the Asset management drivers with the 
different interests of the stakeholders is an important part of the corporate and network 
planning process. At a strategy level, the need to increase investment to manage 
an ageing network, accommodate load growth and worsening reliability has to be 
balanced against the revenue that Powerco is allowed to earn under the current default 
price path and investors’ (debt and equity) expectations of earning risk-adjusted returns 
on their investment. 

At a tactical and operational level in the network planning process, the investment 
policy and asset strategy shapes and is shaped by Powerco’s multi-stakeholder 
assessment process. This process is a key part of the way in which network 
development and renewal programmes are formed. At its core, the process is one 
of “optimisation” where the portfolio of projects is evaluated and then optimised to 
form programmes of work that offer the best benefit to stakeholders within available 
expenditure allowances. This process is described in Section 2.6.

Potential projects are scored against 14 different strategic value criteria, each of which 
comes under four strategic themes, and the projects considered for go/no go under a 
combination of budget and risk profile constraints. Projects that have a high strategic 
value pass into the annual works programme. Those that have a lesser strategic value 
are deferred to future years. 

This year, in reflection of the increased focus on Health and Safety, projects with a high 
influence on Health and Safety will not be scored but instead will be directly added to 
the works plans. 

1.5. Asset Management Information Systems

Given Powerco’s history of growth and acquisition, standardisation of systems and 
processes are key strengths of Powerco’s employees and this has been a significant 
focus for management over recent years. A range of Asset management information 
systems support the Asset management processes, including the following systems 
that Powerco considers to be core: 

• GIS is our key system for storage of spatial network data;

• JDE is our key system for works, maintenance and financial management; 

• Gentrack is our key system for billing; and 

• SCADA is our key system for real-time operation and control of the network. 

Powerco has developed 10 business programmes of work aligned to the business 
plan that contribute to ensuring the quality, consistency and completeness of the entire 
network’s asset data continues to improve. An Asset management gap analysis and 
resulting programmes of work are outlined in Section 11.

Powerco has also established a continuous improvement team to deliver incremental 
improvements in systems, data and processes.

A range of significant data and system rationalisation projects are being undertaken. 
These projects are summarised below:

• Replacement of legacy billing systems and ICP data reconciliation.

• A data warehouse programme that aims to improve information delivery and achieve 
information consistency across multiple business areas.

• The centralisation of asset location and attributed data into the GIS. A key goal of the 
systems management is to make the GIS system the master for all spatial data. This 
involves the synchronisation of information from ENS and other ancillary databases. 

• Updating and redrawing critical zone substation schematics and protection 
diagrams.

• Integration between network modelling software applications (Synergee and PSS 
Sincal) and network data contained in GIS. This will significantly minimise the 
amount of rework and inaccuracies introduced in maintaining independent datasets.

• Review of the 2004 Electricity Optimised Deprival Valuation (ODV) asset register for 
correction of errors relating to asset categorisation, measurement (quantity) and age 
accuracy as at 31 march 2004.

• Work is being planned on introducing a new GIS tool that will improve the timeliness 
of as-built drawings being returned from the Service Providers.

Future network information improvement would result from a rolling audit of network 
data from the field and via the recently deployed SPA handhelds.

The Asset management information systems are described in more detail in Section 2.8.
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1.6. Service Provision

Powerco has reviewed its service provision strategy and set the long-term direction for 
the management of construction and maintenance activities in line with its business 
model and corporate objectives. 

The service provision strategy was revised during 2010 and the updated strategy is 
given below. The strategy was reviewed giving consideration to:

• Safety performance;

• Powerco’s corporate business drivers, including productivity improvement;

• Requirements to show cost effectiveness to regulators;

• The current capabilities, strengths and weaknesses of the service provision market;

• The needs of the Service Providers; and

• The capabilities of the Asset management Group in managing the outsourcing of 
construction and maintenance activities.

• Powerco will increasingly use competitive market principles to deliver sustainable 
improvements in the cost, quality and safety of construction and maintenance 
services on the electricity and gas networks. The elements of the revised service 
provision strategy are:

• Facilitating Service Provider resources with expertise matched to the work 
requirement in the locations required;

• Allowing appropriate levels of Service Provider’s control over the inputs to its 
services to allow it to meet the service performance level;

• Utilising competitive tension through market based mechanisms such as tendering 
to encourage continuous improvement in the cost of the delivered service;

• Setting the appropriate level of management of Service Providers while ensuring 
maximum control is maintained to deliver the desired service outcome;

• maintaining a superior level of safety performance by Service Providers; 

• Fairly allocating risk between Powerco and the Service Provider; and

• Creating and maintaining a strong body of network field knowledge within Powerco.

A series of guiding principles has been developed to provide greater detail on how the 
service provision strategy can be achieved. The service provision principles cover:

• Facilitation of resources to meet Powerco’s needs;

• Delegation and clear definition of responsibility to Service Providers;

• Utilising competitive tension to improve productivity and innovation;

• Increasing the level of Service Provider management; and

• The allocation, communication and recognition of risk.

The service provision principles describe the use of tendered contracts with 
Service Providers. It is considered that this style of contract is the most appropriate 
commercial arrangement for Powerco to move ahead with its Service Providers for core 
construction and maintenance activities.

1.7. Assets Covered

Powerco owns and operates extensive urban and rural electricity distribution networks, 
servicing around 320,000 customers in Coromandel, Hauraki Plains, East and South 
Waikato, Western Bay of Plenty/Tauranga, Taranaki, Whanganui, Rangitikei, manawatu 
and Wairarapa. 

Key Network Stats as at 31 March 2010 Total Eastern
Southern & 
Western

Number of ICPs 316,453 144,415 172,038

System Length (km) 30,035 12,772 17,263

System ODV (as at 31 march 2004) $950 million $408 million $535 million

DRC Network Fixed Assets in Use (2006) $1,185 million

Energy Conveyed 4295 GWh 2139 GWh 2155 GWh

System Coincident maximum Demand 813 mW 389 mW 428 mW

Notes:
1. Eastern Region comprises Coromandel, South and East Waikato and Tauranga.
2. Southern and Western Regions comprise Manawatu, Taranaki, Wairarapa and Whanganui.
3. Total values include common assets (Central SCADA and spares).
4. Values accommodate corrections to the asset register (e.g. found assets). 

Powerco’s electricity network assets include the subtransmission network, zone 
substations, high-voltage distribution networks, distribution substations, switchgear 
and transformers and low-voltage (LV) distribution networks (including consumer 
service connections, protection, SCADA, communication, load control injection 
systems, and stores and spares). 

Figure 1.4 shows the composition of the network by the replacement cost of each 
asset type. 

The majority of the networks are of overhead construction, on wooden or concrete 
poles, but there are some cabled routes or sections of routes. The subtransmission 
network mostly runs at 33kV but with some 66kV, and supplies 111 zone or switching 
substations. The zone substations are mostly 33/11kV, but a few are 33/6.6kV or 
66/11kV. Some supply 22kV from 11/22kV transformers. Zone substation transformer 
capacities range from 1.25mVA to 24mVA. 
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Figure 1.4: Electricity Network Asset Replacement Cost by Asset Type. 

A radial 11kV feeder network runs from the zone substations throughout the service 
area. The 11kV networks in the Tauranga, New Plymouth, Whanganui, Palmerston 
North and masterton central business districts consist of highly interconnected 
radial feeders. The 400V networks consist of radial circuits with a high degree of 
interconnection.

Both distribution voltage and 400V urban distribution networks are interconnected 
radial systems. The level of interconnection is moderate, commensurate with 
reliability requirements. The network configuration for large industrial consumers is 
commensurate with the nature of the consumer’s operation and capacity demand.

The rural network consists mainly of distribution voltage networks with isolators 
installed every few kilometres. Some interconnection between feeders is present to 
allow backfeeding in maintenance and fault situations. Typically, around 70-80% of the 
feeder load can be supplied by backfeeding from adjacent feeders.

The condition of all infrastructure assets is generally commensurate with the nature of 
the asset, the environmental conditions and the consumers’ reliability requirements. 
Table 1.2 summarises the average standard life and average age for different asset 
categories. An average standard life is given for each asset category because there are 
assets with different standard lives included in the general asset categories.

Table 1.2: Average Age of Assets

Asset Category

Average Design 
Life (Weighted by 
Cost)

Average Age at 
30/06/06

(Weighted by 
Cost) [1]

Overhead Line 57.46 30.96

Underground Cable 46.47 21.08

Distribution Transformer 55.00 24.00

Subtransmission and Distribution Switchgear 36.78 21.25

Zone Substation Assets 44.32 25.04

Note 1: Average age has been calculated using improved data integrity over the April 2010 plan.
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Figure 1.5: Total Asset Age Profile 

The age profile for the entire infrastructure asset base, presented as a nine-year 
moving average, is given in Figure 1.5. Costs represent Powerco’s estimate of actual 
replacement cost for brownfield construction at scales typical of actual anticipated 
levels. 

1.8. health and Safety Performance

Powerco is committed to the principle that all occupational injuries are preventable and 
has initiated a programme to further advance best-practice Health and Safety initiatives 
across our business and our contracting partners, and this approach is leading to 
greater spend on maintaining our networks. 
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Electrical equipment and plant is inherently hazardous and is capable of causing 
serious harm. 

Powerco has increased its focus on Health and Safety and is committed to the principle 
that all occupational injuries are preventable. By way of background, the contractor 
safety outcomes for FY09 and FY10 have shown a deterioration over previous years 
and these outcomes have increased management’s focus towards understanding and 
resolving Health and Safety issues for FY11. 

Powerco believes that keeping its activities 100% safe is an achievable goal for both 
employees and contractors. 

The Electricity Engineers Association’s Safety Strategy to 2020 is a guideline to industry 
best practice and is reflected in Powerco’s Health and Safety strategy. The strategies 
adopted for FY11 support achieving 100% safe outcomes and complying with AS/NZS 
4801.

1.9. Supply Reliability Performance 

The target levels of service chosen in this plan are based on a combination of past 
practice, consultation with customer and consumer groups, economic factors, 
recognised international best practice, legal obligations and safety considerations. 
Powerco seeks to achieve a balance between legislative, regulatory, owner/financier 
requirements and consumer expectations in setting Its performance criteria. The 
levels of service adopted by Powerco for its Asset management Plan are based on 
the internationally recognised measurements, SAIDI, SAIFI, and CAIDI, and accepted 
New Zealand lines companies’ best practice. 

The customer consultation process has been an important part in the selection of 
appropriate supply reliability targets. The findings of the consultation process are 
described in Section 4.3.2. They confirm that customer perceptions are closely linked 
to outage experience over the past six months. The views of some customers often 
contradict the views of others. For reasons of objectivity, we have to assume that 
consumers’ needs will be satisfied if Powerco meets its service performance targets. 

Table 1.3: Reliability Performance Targets

SAIFI (B+C) SAIDI (B+C) CAIDI (B+C)

Target 2.56 170 66

Note: (B + C) refers to total distributor reliability, including planned outages (class B) and unplanned 
outages (class C).

Historic performance, in terms of reliability, has been satisfactory. Viewed in the 
context of an ageing network with expenditure constrained below the level needed, 
performance has been adequate. The combination of an ageing network and increasing 
electricity demand and desire for reliable electricity supply, means that Powerco faces 
significant challenges to provide the level of service expected by our customers.

Overall network reliability performance, as measured by SAIDI, was above Powerco’s 
internal target (unfavourable) in 2010. The SAIFI index was on target (favourable), as 
shown in Table 1.4. 

Powerco’s reliability performance to 31 march 2010 was adversely affected by two 
major events involving supply to Coromandel Peninsula. Excluding these events, the 
performance was just over the target. 

Table 1.4: Powerco Reliability Performance Summary

Performance 
Measure Unit

Powerco Actual 
2010

Powerco 
Excluding Major 
Event Days 2010

Powerco Target 
2009

SAIDI (B+C) minutes per Customer 226.1 189.0 170

SAIFI (B+C) Interruptions per Customer 2.5 2.5 2.56

CAIDI (B+C) minutes per Interruption 91.2 74.5 66.4

The historical reliability performance pattern indicates a continuing theme of slightly 
greater than target faults per unit of HV line (which is consistent with an ageing 
network), leading to slightly greater than target numbers of interruptions and SAIFI. The 
actual CAIDI is rather higher than target, caused in part by the lack of back-up supply 
routes and difficulty of access in some parts of the network.

With the oncoming wave of renewal needed, it is expected that reliability performance 
will worsen (refer Figure 1.6) even with renewal expenditures ramping up. The overhead 
line age profile indicates that the average age of overhead line assets is increasing. 
To a certain extent, it will be possible to mask this impact through implementation of 
automation, more fuses, reclosers and sectionalisation (although this may see a rise 
in momentary outages), but in the main it will be necessary to address this through 
increased levels of renewal activity. 

Powerco’s 2010 reliability performance is summarised in Table 1.4. In overview, the 
SAIDI performance is adversely affected by the number of faults and the ability to 
restore supply quickly to most customers following faults. A focus on renewal and 
greater levels of network automation is being taken as a result. 

Focus areas for reliability include (refer to Section 9.5): 

• In every region the number of faults per 100km is higher than the EEA benchmark, 
implying a focus on vegetation management and renewal. 

• Improving the security of the subtransmission networks of Coromandel, Tauranga 
and Wairarapa, which are large contributors of those regions’ SAIDI totals. 

• The high numbers of faults on the underground systems in the manawatu and 
Taranaki regions, implying proactive cable renewal and joint and termination 
replacement. 

• The high numbers of faults per 100km in Coromandel and Tauranga overhead 
networks. 
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• The number of customers affected by interruptions are high in Coromandel and 
Tauranga. 

• The long fault restoration times in Wairarapa, implying a focus on SCADAisation. 
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Figure 1.6: Actual and Anticipated SAIDI Performance 

1.10. Economic Efficiency Performance

The balance between service and economic efficiency (asset investment/utilisation and 
maintenance and operating costs) is an important consideration in Asset management 
decision-making. Powerco is efficient in terms of both its asset efficiency and spend 
when compared to other electricity distributors. For instance, Powerco’s operating 
expenditure is below average and its average revenue is close to average.

Table 1.5: Asset Efficiency 

 RAB/ICP ($) RAB/kWh ($)

Powerco 3,898 0.27

Average 4,756 0.28

median 3,968 0.27

minimum 2,632 0.15

maximum 9,299 0.47

Table 1.6: Efficiency of Opex 

 Opex $ % of RAB Opex $ / km Opex $ / ICP

Powerco 2.35 1,912 181

Average 2.82 2,930 221

median 3.17 2,693 262

minimum 1.83 1,144 171

maximum 5.69 8,669 650

Table 1.7: Revenue Comparisons 

Gross Line 
Revenue c/kWh

Gross Line 
Revenue $/ICP

Distribution 
Revenue c/kWH

Distribution 
Revenue $/ICP

Powerco 6.8 880 5.1 696

Average 6.3 975 4.6 716

median 6.2 989 4.7 715

minimum 4.6 482 3.3 335

maximum 11.2 1,716 9.5 1,340

1.11. ongoing growth in Electricity Throughput and network Utilisation

Growth in electricity demand is continuing despite the impacts of the recessionary 
environment. This continued growth has continued to eat into the redundancy in 
Powerco’s core network. Currently, the level of zone substation utilisation is about 
53% against a target of between 40 and 50%. Without investment in zone substation 
capacity, utilisation will increase to about 63% in 2020. To increase zone substation 
capacity, we have identified the potential for 17 zone substations to be built and 20 
additional transformer banks to be installed at existing substations over the next 10 
years. 

The graph below shows that Powerco has been able to maintain average zone 
substation utilisations as load demand has grown through programmes of zone 
substation upgrades. However, subtransmission network growth has not kept up. In 
fact, the amount of subtransmission development work done in the past 10 years has 
been small. As shown in the reliability analysis, a focus has to be on subtransmission 
development in the Tauranga and Coromandel areas. Subtransmission in Palmerston 
North will need focus as well. There are implications of this in terms of resourcing for 
property and consent negotiations. 
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Figure 1.7: Subtransmission and Zone Substation Utilisation Trends

Note: Utilisations based on Maximum Demand denominator.

1.12. Actual Capital and Maintenance Expenditure against Forecast

The FY10 scheduled capital works programme was 89% complete by financial year 
end. This performance was influenced by external parties (landowner, resource 
consents and hardware delivery issues) and a patch of wet weather further slowed the 
programmes down. Incomplete work has been carried over into the FY11 programme. 

The FY10 maintenance programme was largely completed, with 96% of scheduled 
activities achieved by year end. The outstanding maintenance activities have been 
included in the FY11 maintenance programme. 

Table 1.9: Capital Expenditure Comparison with FY2010 AMP ($000)

Expenditure Type

Capital Expenditure 2010 ($000)

Actual Budget Variance

Customer Connection (including Asset 
Relocations) 24,981 19,789 (26%)

Scheduled and Reactive System Growth 23,322 22,075 (6%)

Scheduled and Reactive Asset Renewal 21,630 21,178 (2%)

Scheduled and Reactive Reliability, Safety 
and Environment 5,159 10,845 52%

Total 75,092 73,887 (2%)

Customer-driven expenditure was 26% over budget for the period. Unlike recent 
periods, the Tauranga and Coromandel regions have been close to budget where 
previously subdivision activity has been above expected levels. For the FY2010 period, 

commercial activity in the Taranaki and manawatu regions has lifted customer-driven 
expenditure above budget.

Asset Renewal expenditure was 2% above budget. This expenditure type is typically 
influenced by severe weather events and, as noted in the maintenance commentary, 
was not challenged with a relatively benign year of weather across the Powerco 
footprint.

Reliability, Safety and Environment Expenditure was 52% below budget for the year and 
System Growth expenditure was 6% above budget. This was because of the swapping 
of some project types and the final shortage of work programme delivery by year end.

Table 1.10: Operational Expenditure Comparison with FY2010 AMP ($000) 

Expenditure Type

Maintenance Expenditure 2010 ($000)

Actual Budget Variance

System management and Operations 6,902 8,105 15%

Fault and Emergency 6,783 5,079 (34%)

Refurbishment and Renewal 6,550 8,921 27%

Routine and Preventive 13,063 11,800 (11%)

Total 33,298 33,905 2%

System management and Operations was 15% below budget for the year. The under-
budget year-end result is due to network operating costs and staff costs being below 
budget by year end.

Fault and Emergency maintenance was 34% above budget, and Refurbishment and 
Renewal maintenance was 27% below budget – being in total 5% below budget for all 
reactive maintenance types. This reflected the relatively benign year for weather events 
that would normally put pressure on these work types.

Routine and Preventive maintenance was 11% above budget, indicating that the 
budget is constrained. 

1.13. Risk Management

Risk management analysis and risk tables are presented in Section 6. This presents the 
risks under headings as follows:

• Operational Continuity and Customer Relations;

• Environmental management;

• Regulatory and Legal Compliance;

• Finance; and

• Health and Safety;
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Powerco’s contingency plans are described and these include:

• Electricity Supply Continuity Plan;

• major Network Event Procedures; 

• Substation Contingency Plans; 

• Business Continuity Plans (Process, Information Technology and Loss of Precinct); 
and

• Pandemic Contingency Plans.

1.14. Maintenance, Renewal and development Plans

This AmP describes the life cycle management perspectives for renewal and 
maintenance strategy management in Section 7, development (system growth) in 
Section 8 and performance improvement measures in Section 9. 

Powerco’s maintenance strategy involves balancing Failure mode analysis against 
failure risk and inspection cost. The renewal policy is based on balancing the cost of 
repair and replacement against the consequences of failure. The maintenance and 
renewal planning process determines the most cost-effective method for reducing the 
risk of the asset not achieving the required performance level. This is a key focus for the 
business, given the risk to reliability presented above.

Powerco’s maintenance and renewal comprises: 

• Routine inspections and condition-monitoring;

• Routine servicing;

• Evaluation of inspection and condition-monitoring results to determine maintenance 
and renewal requirements;

• Evaluating faults to predict maintenance and renewal requirements; and

• Performing maintenance (repairs, refurbishment or renewal).

The decision to continue to maintain an asset or to renew it is made considering the 
ongoing costs of maintenance versus the cost of renewing the asset, including the risks 
of not meeting performance requirements in each case. Individual asset life cycle plans 
are presented for each asset type, along with plans for maintenance and renewal of the 
network assets. 

An outcome of this process has illustrated that a significant magnitude of investment 
is needed in the network to renew an increasingly ageing network and increase the 
security of the core network. 
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Figure 1.8: Network Age and Forecast Capex

The average age of the network is rising, leading to a risk that reliability will worsen.  
As a result, we are increasing our focus on the replacement and modernisation of  
the network. 

Development of the subtransmission network, distribution network and 400V 
distribution network over the planning period is determined from the Asset 
management drivers, planning criteria and forecast load growth. Where drivers or 
planning criteria are not satisfied, development options are evaluated and programmed. 
Development plans have been prepared for the long- and medium-term planning 
periods. 

1.15. Powerco’s ‘Road Map’ to becoming a ‘Smart network’

In the 2010 AmP, a road map for Smart Networks was included. The 2011 AmP 
builds on the Smart Networks theme by talking about what initiatives Powerco is 
undertaking that are consistent with EPRI and Energy Networks Australia ‘visions’ of 
Smart Networks (essentially what is Powerco’s own ‘road map’ to becoming a Smart 
Network). 

Powerco has for many years been adopting Smart Grid technology (albeit under the 
name of automation). Smart Networks are something that regulators in many countries 
are now paying greater attention to because they are perceived to offer improvements 
in performance to customers. 
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•	 Meters . Agreements with meter owners and retailers for access of meter data on 
an as-needed basis (these agreements hinge on regulatory acceptance because if 
retailers or meter owners seek funding for this service, additional revenue will need 
to be allowed by the economic regulator. 

1.16. Expenditure Forecasts

The network expenditure forecasts detail the development, renewal and maintenance 
expenditure to:

• maintain levels of service performance for the assets;

• Develop the assets to meet the new and future load growth; and

• Improve service performance where the service standards are not being met.

As already mentioned, a key focus of this AmP is on reducing the risk to adverse 
reliability performance (from the failure of ageing assets or the loss of redundancy 
in the core network due to load growth). Hence, to further support our key works 
programmes, overall expenditure requires an upward path over the planning period. 

Powerco’s network expenditure forecasts are developed from the bottom up and 
the top down. Working from the bottom up, expenditure forecasts are developed 
in conjunction with our multi-stakeholder portfolio optimisation planning process, 
taking into consideration the age and condition of existing assets, targeted reliability 
and security standards, projected growth rates, the current regulatory constraints on 
expenditure, and the performance expectations of the company’s owners. Working 
from the top down (which are compared with the bottom-up forecasts), the expenditure 
forecasts comprise the previous AmP expenditure forecast, adjusted for actual CPI 
change, and for specific issues noted and agreed to by key stakeholders during the 
previous year. Generally, the adjustments to the expenditure forecasts have been 
upwardly trending. There have been several reviews of the forecasts driven from the 
asset planning processes.

The process of deriving expenditure forecasts is an iterative one that seeks to optimise 
the performance and risk levels in the network within these competing constraints 
(refer Section 4.1). In particular, projected network expenditure needs to be given 
consideration within the context of the revenue allowed by the regulatory regime and 
Powerco’s mandate of delivering long-term sustainable earnings and interest payments 
to its capital providers. 

The programme of work for a given period is passed through the multi-Stakeholder 
Prioritisation process (refer to Section 2.6). With this process, the strategic values 
and risks associated with each potential project are weighed against their associated 
dollar spend, and a decision can be made on the best projects to include in a work 
programme, given a certain budget constraint. 

The forecast expenditure, including development, renewal and maintenance, over the 
planning period, is given in Tables 1.12 to 1.14. 

moving towards a Ssmart Network opens the door to many opportunities. Well thought 
out and implemented, Smart Grid concepts offer exciting performance benefits. For 
instance, the aims of a Smart Network (e.g. self-healing and shifting load from peak 
times to reduce peak demand growth) are aligned with the objectives of improving 
reliability through automated solutions and managing increasing investment profile 
through non-asset solutions. 

Likely directions for Powerco’s own Smart Network development include: 

•	 Distribution Automation . In concept, the type of distribution automation solution 
depends on the density of customers served and length of line. Suburban feeders 
(F3) look to be best served through radio communications assisted (such as the 
Landis and Gyr system) automation applications, either decentralised (such as the 
S&C Intelliteam system) or centralised (such as the Yukon system). Rural feeders 
(F4 class) look to be best served through a combination of earth fault neutralisers 
and “dumb” loop automation (where the communications methodology is power 
on or power off). Remote rural feeders (F5 class) can be served through a mix of 
conventional reclosers and sectionalisers.

•	 Demand-side Management . Conventional ripple load control systems are providing 
effective control of load peaks. Powerco is experimenting with some domestic web-
based appliance control trials as a small-scale business development project. 

•	 Intelligent Electronic Devices (IEDs) . As equipment in existing zone substations 
is gradually renewed through grandfathering, and new zone substations are 
constructed, intelligent electronic devices are installed that are capable of 
providing large amounts of information, such as network disturbance diagnostics. 
Downloading these devices can be done manually or remotely via cell phone 
technology. In the future, it is proposed that the communications trunks will become 
Internet Protocol capable. Applications are available that can manage, control and 
provide reports on the status of the IEDs and their associated communications 
media. migration to an IP capable communications backbone is at a preliminary 
investigation phase and the associated costs have not been built into the 
expenditure forecasts.

•	 SCADA Functionality . Continued roll out of the OSI SCADA to the Western 
region, to presently unSCADAed parts of the network and further extension to the 
distribution network; integrated outage management functionality including shut 
down planning, real time network state estimation and analysis, customer and media 
reporting during network problems, and fault call out management system.

•	 RAPS and Energy Storage Devices . Continued development and implementation 
of RAPS, experimentation with battery systems to lop load peaks. Where RAPS are 
used as an alternative to line renewal, the expenditure forecasts cover the costs 
associated with a moderate number of systems.



152011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKSBACK TO CONTENTS

Table 1.12: Expenditure Summary Forecast

Total Expenditure Forecast ($000) (Nominal $ Values)

Asset Class
FY 2006 
A

FY 2007 
A

FY 2008 
A

FY 2009 
A

FY 2010 
A

FY 2011 
B

FY 
2012 F

FY 
2013 F

FY 
2014 F

FY 
2015 F

FY 
2016 F

FY 
2017 F

FY 
2018 F

FY 
2019 F

FY 
2020 F

FY 
2021 F

Operational Expenditure 28,118 28,580 32,045 30,364 32,688 34,386 38,200 39,531 40,042 40,875 41,724 42,590 43,472 44,375 45,294 46,290 

Capital Expenditure 61,852 61,294 72,921 82,798 75,648 83,103 86,476 88,584 90,030 91,709 97,501 103,836 110,346 117,463 125,248 133,775 

Total 89,969 89,874 104,965 113,162 108,336 117,489 124,676 128,115 130,072 132,584 139,226 146,426 153,818 161,838 170,542 180,066 

Table1.13: Capital Expenditure Summary by Work Category

Capital Expenditure Forecast ($,000) (Nominal $ Values) 

Capex summary breakdown
FY 2006 
A

FY 2007 
A

FY 2008 
A

FY 2009 
A

FY 2010 
A

FY 2011 
B

FY 
2012 F

FY 
2013 F

FY 
2014 F

FY 
2015 F

FY 
2016 F

FY 
2017 F

FY 
2018 F

FY 
2019 F

FY 
2020 F

FY 
2021 F

Customer Connection 23,714 22,076 29,144 29,023 23,153 20,010 18,810 17,960 16,960 16,107 16,462 16,824 17,194 17,572 17,959 18,354 

System Growth 11,563 14,472 15,951 18,853 23,424 23,929  24,813 24,395 23,354 22,235 22,740 23,257 23,783 24,321 24,872 25,434 

Reliability, Safety and Environment 7,413 8,128 8,961 10,986 5,591 13,188 13,976 14,665 14,830 15,025 15,925 16,907 17,915 19,015 20,217 21,530 

Asset Replacement and Renewal 16,526 14,164 15,626 20,710 21,659 24,383 26,552 29,343 32,573 36,145 40,130 44,555 49,109 54,157 59,752 65,954 

Asset Relocations 2,635 2,453 3,238 3,225 1,821 1,592 2,325 2,220 2,313 2,196 2,245 2,294 2,345 2,396 2,449 2,503 

Total Capex 61,852 61,294 72,921 82,798 75,648 83,103 86,476 88,584 90,030 91,709 97,501 103,836 110,346 117,463 125,248 133,775 

Table 1.14: Operational Expenditure Summary by Work Type

Operational Expenditure Forecast ($000) (Nominal $ Values)

Opex summary breakdown
FY 2006 
A

FY 2007 
A

FY 2008 
A

FY 2009 
A

FY 2010 
A

FY 2011 
B

FY 
2012 F

FY 
2013 F

FY 
2014 F

FY 
2015 F

FY 
2016 F

FY 
2017 F

FY 
2018 F

FY 
2019 F

FY 
2020 F

FY 
2021 F

System management & Operations 6,654 6,750 7,627  5,968 6,902 8,764 11,041 11,760 11,920 12,120 12,336 12,556 12,778 13,004 13,233 13,524 

Routine & Preventive maintenance 9,427 9,901 11,510 10,394 13,063 11,530 12,221 12,497 12,655 12,940 13,225 13,515 13,812 14,117 14,427 14,745 

Refurbishment & Renewal maintenance 7,683 7,615 6,918 8,938 6,783 7,687 8,148 8,331 8,436 8,627 8,816 9,010 9,208 9,411 9,618 9,830 

Fault & Emergency maintenance 4,353 4,314 5,990 5,064 5,941 6,405 6,790 6,943 7,030 7,189 7,347 7,509 7,673 7,843 8,015 8,192 

Total Opex 28,118 28,580 32,045 30,364 32,688 34,386 38,200 39,531 40,042 40,875 41,724 42,590 43,472 44,375 45,294 46,290 

Note: The year refers to financial year end 30 June. The expenditure has been stated in nominal terms.
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The development expenditure forecasts are driven from the need to keep up with the 
levels of growth in electricity demand across the network. The renewal expenditure 
forecasts have been dictated by the appropriate recognition of the actual cost of 
renewing assets. 

Summary tables of capital work are provided in Sections 7, 8 and 9 that link the 
capital work to an Asset Strategy theme, outline project options and reference back to 
sections of the AmP that justify their need.

As articulated above, the constraint on further network investment (to minimise reliability 
risk) is the current uncertainty around the future regulatory regime. We look forward 
to the conclusion of the current regulatory development process to provide greater 
certainty, which will allow us to increase our investment further.

1.17. Concluding Remarks

Powerco has demonstrated strong capability in our Asset management processes 
compared with our peers in New Zealand. However, when compared against our 
peers in Australia and elsewhere overseas, many of whom have been regulated for 
significantly longer, our processes and systems compare less favourably. 

Powerco’s Asset management journey is an ongoing one. There is much in the way of 
improvement to be achieved. Heart can, however, be taken from looking to where we 
were, say, five years ago and considering the improvements achieved since then. 
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2. BACkgRoUnd And oBjECTIVES 

2.1. About Powerco

2.1.1. Overview and Historical Context 

Powerco is a utility network ownership and management business. It is New Zealand’s 
largest provincial distributor of electricity and gas, with around 420,000 consumers 
connected to its networks. Powerco’s electricity networks are in Tauranga, Thames, 
Coromandel, Eastern and Southern Waikato, Taranaki, Whanganui, Rangitikei, 
manawatu and Wairarapa. Its gas pipeline networks are in Hutt Valley, Porirua, 
Wellington, Horowhenua, manawatu, Taranaki and Hawke’s Bay. 

From the mid-1990s until the early 2000s, Powerco grew significantly through mergers 
and acquisitions to its current position as New Zealand’s second largest electricity 
and gas distribution utility. In march 2000, mergeco was incorporated, and renamed 
Powerco in September 2000 when it acquired the energy distribution undertakings of 
the former Powerco Limited and CentralPower Limited (and, as such, has never had 
any obligations under the Energy Companies Act 1992). Powerco acquired the Eastern 
Region electricity network and Central gas network from UnitedNetworks Limited in 
November 2002.
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Figure 2.1: History of Powerco Mergers and Acquisitions. 

Funds managed by QIC Limited have a 58% stake in Powerco, with the remaining 
42% holding owned by Brookfield Infrastructure Group. QIC Limited is a Queensland 
Government-owned institutional investment manager. Brookfield Infrastructure Group is 
a Canadian infrastructure investment company listed on the NYSE.

In November 2005, Powerco sold its New Zealand field service contracting businesses 
to Tenix Alliance. In New Zealand, Powerco contracts a large portion of its field services 
from Tenix under an open-book alliance arrangement.

The electricity industry has undergone significant change, including regulatory changes, 
since 1992 to a point where electricity lines businesses were separated from retail and 
generation, and electricity line price and quality thresholds were introduced in 2003. 

These thresholds were in force until 31 march 2010. On 1 April 2010, Powerco fell 
under the electricity distribution default price-quality path determination, pursuant to 
Part 4 of the Commerce Act 1986. Under that determination, Powerco has the option 
of applying for a customised price-quality path. 

Throughout the large extent of change over the last 15 years, Powerco has continued 
to maintain strong service performance across its networks for its stakeholders.

2.1.2. Powerco’s Vision and Mission 

At its highest level, Powerco’s direction is described through its Vision and mission 
statements, which provide the fundamental basis against which each detailed element 
of the strategy must align. Powerco’s Vision and mission, and the interpretations of the 
Vision and mission by stakeholders, are shown in Figure 2.2. The different perspectives 
of the various stakeholders are important in defining the appropriate Asset Management 
response (expanded upon later in this section).

2.1.3. Powerco’s Values

Powerco’s Values (Figure 2.3) are important in shaping how the organisation acts. They 
define the types of behaviour and actions that will contribute to the success of the 
company. Each of these statements defines the basic cultural ingredients that shape 
the approach towards the management of Powerco’s network assets.
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VISION  
Where do we 
want to be?

MISSION  
What are we  
here to do?

STAKEHOLDERS 
What does this 
mean for our 
stakeholders?

Leading New Zealand in electricity  
and gas delivery

• Deliver stable and improving cashflow 
earnings

• maximise organic and related growth
• Improve efficiency
• manage risks
• Asset optimisation

• Safety
• Appropriate price vs. quality trade-offs

–  Reliability and timely response to faults
–  Reasonable prices

• Communication and consultation on 
issues

• Prompt connections

• Safety
• Fairness
• Development
• Opportunities 

 
• Reputable Employer

• Economic efficiency
• Compliance

To provide a safe, reliable and economically efficient electricity and gas network 
distribution service whilst achieving earnings

Owners & Lenders

Employees

Customers and Retailers

Regulator

Figure 2.2: Powerco’s Vision and Mission. 

We will work honestly and fairly, operate professionally 
and ethically, and take ownership for our actions

Acting with integrity

We will demonstrate the behaviours, drive and 
commitment necessary to build respect, open 
communication and co-operation

Providing leadership 
and demonstrating 
teamwork

We are committed to building win-win partnerships 
across our businesses and with our customers, suppliers 
and the community

Working in 
partnership with our 
stakeholders

We will continually seek improvement and innovative 
solutions from ourselves and our suppliers, and do what 
it takes to get quality results

Driving business 
improvement through 
innovation

We are committed to keeping people healthy and safe, 
and to sustainable environmental practices

Committed to safety 
and having regard for 
the environment

Figure 2.3: Powerco’s Values. 

2.2. Purpose and objective of the Plan

The purpose of this AmP is to demonstrate responsible management of the electricity 
network assets by Powerco on behalf of its customers, consumers, owners and other 
stakeholders. This plan is the documented outcome of Powerco’s Asset management 
process. The primary purpose of the Asset management process at Powerco is to 
provide the required level of service from the physical assets in the most cost-effective 
manner. The required level of service reflects customer price/quality preferences (which 
in itself is heavily influenced by past Asset Management practices), and prices reflect 
efficient costs (including the return on and of capital) required to develop, renew and 
maintain the assets after appropriately accounting for the needs of all stakeholders. 
Given the regulated nature of Powerco’s assets, the economic regulator (i.e. the 
Commerce Commission) has a role in setting prices, which, in turn, governs the level of 
investment that can be made in the assets. 

Effective management of Powerco’s electricity network assets is critical to the provision 
of an efficient and effective service to the company’s consumers. With Powerco’s 
electricity network assets ranging in age from new to more than 50 years old, effective 
long-term network planning is a fundamental requirement of their development, renewal 
and maintenance. That is the essence of this plan.

The AmP is a high-level document providing management and stakeholders with a 
broad overview of Powerco’s Asset management policies, asset details, service levels, 
capital and maintenance works planning, expenditure forecasts, risk management 
and performance evaluation. This AmP incorporates information from a range of other 
internal documents. It sets out the performance criteria for the assets and summarises 
the actions needed to achieve those performance criteria. The relationship between this 
AmP and other internal documents is set out in Figure 2.4 below.

The plan ensures that the needs of all stakeholders are properly considered and 
incorporated into the long-term development, renewal, maintenance and operating 
strategies, and that the plans provide, subject to any regulatory constraints, the 
optimum balance between levels of service and the efficient costs to provide the 
required service. As such, the AMP reflects Powerco’s internal requirements and its 
structure does not follow the requirements of the regulations. For this reason, Appendix 
3 provides a look-up reference to link each regulatory requirement with sections of the 
AmP.

The AmP is prepared by the Planning, Service Delivery, Regulatory, Network Strategy 
and Information Systems teams, and is reviewed by the Executive management Team 
as part of wider business planning. The AmP is reviewed and approved by the Chief 
Executive and the Board of Directors.
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Work Plan Overview

Cost Assumptions Programme status Risk escalation

Work Programme Policy Strategy

Performance & Investment Drivers

Network Project Design Scopes – prepared as needed 
Annual Capital and maintenance Works Plan – prepared annually 

Network maintenance and Design Standards – reviewed 3 yearly or as needed

Tier 3 – Policy and Works Plans

Asset Life Cycle Plan, Development Plans, Renewal Plans, Special Asset 
management Plans, Environmental Plan - prepared annually or biennially

Tier 2

Disclosure Asset management  
Plan – prepared annually

Tier 1

Figure 2.4: Asset Management Documentation Hierarchy.)

The Plan ensures that the needs of all stakeholders are properly considered and 
incorporated into the long-term development, renewal, maintenance and operating 
strategies, and that the plans prepared provide the optimum balance between levels 
of service and economic efficiency (asset investment/utilisation and maintenance and 
operating costs).

2.2.1. Period Covered by the Plan

This Asset management Plan covers a period of 10 years, beginning in 2011 and 
continuing to 2021. It replaces the April 2010 Asset management Plan. The main focus 
of analysis is the first three to five years, for which plans are generally firm. Beyond five 
years, general forecasts are made and reviewed annually. Expenditure forecasts cover a 
10-year period from FY2012 to FY2022. In some instances, it is necessary to have longer 
term (out to 20 years) plans to provide the context needed for the AmP planning periods. 
The Asset management Plan was approved by the Powerco Board in march 2011.

2.2.2. Future Review of the Plan

This plan is continuously reviewed and updated as fresh data becomes available. 
Formal reviews are carried out annually, in line with other Powerco business plans. The 
development strategies are reviewed to ensure that they keep pace with changing load 
patterns, and the maintenance strategies are reviewed as technology and techniques 
develop. 

2.2.3. Structure of the Plan

Figure 2.5 below illustrates the structure of the Asset management Plan and what each 
section is seeking to address.

Who wants what  
from the assets?

What is the state of the 
assets?

 What performance are 
we targeting from the 
assets? How are we 
doing vs. the target? 
What are the gaps?

How are we managing 
the network and solving 
any performance gaps?

What does this mean for 
the works programmes 
and required 
expenditure?

How can we improve?

Section 2
Define 
Stakeholders
Define AM Drivers

Section 3
Describe Assets

Section 4
Set Performance 
Targets

Section 5
Performance 
Evaluation

Section 6
Analyse Network 
Risks

Section 7, 8 
and 9
Develop Work 
Programmes
Linked with Am 
Driver

Section 10
Set Expenditure 
Forecasts

Section 7
Set Asset Life 
Cycle Strategy
Analyse Renewal 
Needs 

Section 9
Reliability, Safety, 
Environment 
Enhancement 
Needs
Protection 
& Control, 
Smart Network 
Development

Section 8
Security Criteria 
Prepare Load 
Forecasts 
System Growth 
Needs

Section 11
Develop Am 
Improvement 
Initiatives

Figure 2.5: Structure of Asset Management Plan
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2.3. Asset Management drivers

2.3.1. Stakeholder Drivers of the Asset Management Process

Figure 2.6 illustrates the relationship between the main stakeholders and drivers and 
the Asset management process. The diagram now includes recognition of the business 
planning process because the stakeholder drivers are equally (and in some cases more 
appropriately) applicable to the business planning process.

Asset Management Process

Business Planning Process

Customers/
Consumers

Assets

Government & 
Regulator

Owners & Lenders Employees & 
Contractors

Safety Workflow Certainty 
market Costs

Service/Price Safety Load 
Growth

Asset Performance Asset age/condition

Development, Renewal, 
maintenance, Operation

Long Term Value  
(Productivity & Utilisation) 
Risk management

Economic Efficiency  
(Long-Term Interest of Consumers) 
Environmental Safety & Compliance

Figure 2.6: Powerco Stakeholders and Drivers of the Asset Management Process.

The Asset management process is described in more detail in Section 2.6 below; 
however, its primary objective is to optimise the management (i.e. development, 
renewal, maintenance and operation) of assets to deliver the required level of service in 
a manner that effectively controls costs and risks.

The tables below present the key stakeholders and their drivers of the Asset 
management process. The input these parties have into the Asset management Plan is 
addressed at various stages of the planning process. 

Powerco’s customers, retailers and end-use customers

Are the people, organisations and businesses that rely on Powerco for the delivery of electricity. 
They want a safe, reliable, high-quality supply of electricity at the lowest possible price. 

Stakeholder

Except for the new connection work and certain large consumers having direct connection 
contracts with Powerco, the energy retailers manage the interests of the consumers. Service 
levels, pricing and other consumer issues are addressed in the Use of System agreements 
existing between retailers and Powerco. Powerco consults with retailers and representatives 
of end-use consumers over price and service trade-offs. Details of the consultation work are 
outlined in Section 4.2.2. 

For new connection work, the consumer or developer deals with an approved contractor and any 
planning-related issues are addressed between the contractor, the consumer and Powerco.

Driver

Service performance is the delivery of “electricity line function” service. The key elements of 
service in this context are:

• Adequacy of the network: the capacity, configuration and security inherent in the network to 
supply the load required;

• Reliability of supply: the frequency and duration of supply interruptions; and

• Quality of supply: voltage level, waveform quality and momentary fluctuations.

Method identifying Stakeholder Interest How these programmes link with AMP

Consumer surveys and meetings with 
consumer representatives and major 
consumers. 

Feedback from complaints and compliments.

Use of System agreements and meetings with 
retailers.

Refer to Sections 4.3.2 and 5.2. 
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The Economic Regulator

The Commerce Commission is the main government regulatory agency that regulates Powerco. 

Stakeholder

The Commerce Commission aims to ensure that regulated industries, such as electricity lines 
businesses, are constrained from earning excessive profits, and are given incentives to invest 
appropriately and share efficiency gains with consumers. The Commerce Commission has 
responsibilities under Part 4 of the Commerce Act 1986, where the Commission:

• Sets default or customised price/quality paths that lines businesses must follow;

• Administers the information disclosure regime for lines businesses; and 

• Develops input methodologies.

Driver

Economic efficiency is the delivery of service through the best use of capital and other resources, 
considering the opportunity cost of doing so.

From an economic regulator’s perspective, this is best described in the Purpose Statement to 
Part 4 of the Amended Commerce Act, which states that suppliers should:

• Have incentives to innovate and invest;

• Have incentives to improve efficiency;

• Share with consumers the benefits of efficiency gains;

• Have limited ability to extract excessive profits;

The key factors that drive economic efficiency are:

• Asset investment: the level of capital investment in the assets to deliver the service. The key 
performance driver is the level of utilisation; 

• Operating costs: the overhead, operating and maintenance costs associated with the network 
assets; and 

• Service: the quality or level of service delivered.

Part 4 of the Commerce Act requires the Commerce Commission to implement an information 
disclosure regime for electricity lines services. The regime places a requirement on businesses 
to provide enough information publicly, such as regulatory accounts and various performance 
indicators, to ensure that interested parties are able to assess whether the regulatory objectives 
are being met. 

Method identifying Stakeholder Interest How these programmes link with AMP

meetings with Commissioners and staff 

Requirements of the Commerce Act 1986

Consultation papers, decision papers and 
determinations

Refer to Sections 2.4, Section 4 and Section 
10.2. The economic regulator influences the 
selection of performance criteria and the 
setting of the expenditure forecasts. 

The Industry Regulators

that have jurisdiction over Powerco’s activities include the Commerce Commission, the ministry 
of Economic Development and the Electricity Authority. The key driver from the Government is 
outlined in the Government Policy Statement on Electricity Governance. 

Stakeholder

The Electricity Authority regulates the operation of the electricity industry and has jurisdiction over 
Powerco’s activities as they relate to the electricity industry structure, including terms of access 
to the grid, Use of System agreements with retailers, as well as metering, load control, electricity 
losses and distribution pricing methodologies. 

The Government’s overall objective (for the Electricity Authority) is to promote competition in, 
reliable supply by, and the efficient operation of, the electricity industry for the long-term benefit 
of consumers. Industry arrangements should promote the satisfaction of consumers’ electricity 
requirements in a manner that is of least cost to the economy as a whole and is consistent with 
sustainable development.

Driver

Providing service in a safe and environmentally sustainable manner and provision of the Asset 
management service in a manner that complies with the statutes and regulations and industry 
standards. In the electricity distribution network context, the most noteworthy legislation to 
comply with is:

• Electricity Act 1992 (and subsequent amendments);

• Electricity Industry Act 2010;

• Electricity (Hazards from Trees) Regulations 2003;

• Electricity (Safety) Regulations 2010 (and pursuant Codes of Practice);

• Resource management Act 1992;

• Health and Safety in Employment Act 1992;

• Electricity Governance Regulations 2003; and the 

• Hazardous Substances and New Organisms Act 1996.

Method identifying Stakeholder Interest How these programmes link with AMP

Requirements of various Acts relating to 
electricity

Government Policy Statement on Electricity 
Governance 

Consultation papers, decision papers and 
regulations 

meetings with Commissioners and staff

Refer to Section 4.7. The industry regulators 
impact Powerco’s statutory compliance 
regimes, and adherence to industry codes and 
complaints structures. 
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Government and Other Regulatory Bodies

In July 2010 the minister of Energy and Resources published a Draft New Zealand Energy 
Strategy (NZES) and a Draft New Zealand Energy Efficiency and Conservation Strategy.

The Strategy’s goal is for New Zealand to make the most of its abundant energy potential through 
the environmentally responsible development and efficient use of the country’s diverse energy 
resources. This will help the economy grow, powered by secure, competitively priced energy.

Stakeholder

The ministry of Economic Development develops and implements policy for the electricity sector, 
in particular relating to the regulatory framework and governance. The ministry also monitors 
market performance, including competition issues and electricity prices. The ministry maintains 
responsibility for the promotion of safety in the electricity industry through the Energy Safety office 
and the registration of ongoing competence of electrical workers. 

Driver

The guiding principles are:

Investment should occur in energy efficiency measures where this is cheaper than the long-term 
costs of building extra generation capacity, including environmental costs; and

For the foreseeable future, it is preferable that all new electricity generation be renewable, except 
to the extent necessary to maintain security of supply. 

Electricity distribution networks have a role to play in achieving this vision and can contribute 
through a variety of avenues, including:

Integrating renewable generation into distribution networks;

Providing price signals to consumers, possibly through the use of smart meters or other 
mechanisms of load control to encourage flatter load shapes;

minimising losses in distribution networks; and 

Possible investment by lines companies in renewable generation.

Method identifying Stakeholder Interest How these programmes link with AMP

Government statements, 

consultation documents and policy 
announcements

Refer to Sections 4.6 (environmental) and 8.6 
(distributed generation)

Territorial Local Authorities

Councils have an interest in Powerco’s activities through the Resource management Act. 

Stakeholder

The overriding purpose of the RmA is “to promote the sustainable management of natural and 
physical resources”. The delivery of reliable and sustainable energy is part of this. The role of the 
RmA in enabling investment in the energy sector is essential to the achievement of reliable energy 
supply and the efficient use objectives outlined in the Draft NZES.

Powerco participates in the consultative process at national level on environmental matters 
with the ministry for Environment to represent distribution company interests for National Policy 
Statements (NPS) such as NPS Renewable Generation and NPS Transmission.

The Government passed the Resource management (Simplifying and Streamlining) Amendment 
Act 2009 and the Infrastructure (Amendments Relating to Utilities Access) Bill in August 
2010. Both these legislative changes aim to facilitate infrastructure development by removing 
unnecessary barriers.

Driver

The main guiding principles are that we are a long-term and responsible corporate citizen actively 
involved in District Plan change debates and taking part in hearings and submissions on local 
issues.

Method identifying Stakeholder Interest How these programmes link with AMP

National policy statements

Strategic meetings with TLAs 

Hearings and submissions

Refer to Sections 4.3.2 (consultation), 4.6 
(environmental performance), 6.5 (CDEm) and 
8.11 (designation, consents). 
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Powerco’s Owners and Lenders

Stakeholder

Powerco’s owners and lenders wish to see that their financial returns are commensurate with 
the risk of their investment. This is achieved by ensuring that the development, operation 
and maintenance of the network is optimised to enable an appropriate level of return, while 
maintaining an acceptable risk profile for the investment. 

Note: As the Electricity Distribution sector is highly regulated, regulatory certainty, along with the 
way in which the regulatory regime recognises the cost of capital projects above the value of the 
Regulated Asset Base, are both key issues that impact on the owner’s investment decisions.

Driver

• Productivity and commercial efficiency: delivery of Asset Management in a productive, efficient 
and commercially prudent manner.

• Optimal utilisation of assets represents the best trade-off between capital expended on the 
assets and network risk.

• Risk management processes seek to identify, recognise, communicate and accept or control 
risks that arise in the Asset management process (Section 10).

• Powerco is subject to a number of Corporate KPIs that measure business performance and 
Asset Management performance. These include: cashflow available for distribution; earnings 
before interest, tax and depreciation; various capital structure and credit metrics; electricity 
reliability (SAIDI, SAIFI); faults repaired within target times; electricity counterparty credit risk; 
total electricity costs per km; completion of electricity concept scopes; completion of electricity 
works plan; close out of internal audit findings; employees with personal plans; training hours 
completed and lost-time injuries.

Note: this section is seeking to focus on the key owner/lender drivers and avoids duplication of 
drivers covered elsewhere. Owners (as represented by the Directors) have overall responsibility 
for Powerco and, as such, are seeking for Powerco to address and optimise a wide range of 
business drivers. 

Method identifying Stakeholder Interest How these programmes link with AMP

Powerco’s Board meetings and KPIs Refer to Sections 2.5, 2.7, 6.2 and 10.2. 

Powerco’s Employees

Stakeholder

Powerco has around 260 staff. The staff are predominantly of a technical skill set. 

Driver

Powerco’s employees wish to have interesting and varied careers, with the ability for career 
development. Safety, job satisfaction In terms of working environment, and staff wellbeing are key 
employee tenets. Powerco’s culture is backed up by its Health and Safety and Human Resource 
policies. The employees have an interest in managing the network competently and doing what 
is the “right thing”. Electrical equipment is capable of causing serious harm. Employees need 
to have a safe environment to work in and need to ensure that the environments are safe for 
contractors and the public as a result of the work they do (safety through design). This point is 
reflected in the Design and Construction standards, and description of maintenance, in Sections 
7.2 and 7.3.

Method identifying Stakeholder Interest How these programmes link with AMP

Internal communications 

Employee surveys

Refer to Sections 2.1.2 (values); 2.7 (delegation 
of responsibilities); 4.2, 5.4 and 9.2 (safety); 
11.4 (training) 

Powerco’s Contractors

Stakeholder

Powerco’s contractors require a sustainable and long-term relationship with Powerco. The 
contractors should be profitable but efficient. This means having a foreseeable and constant 
stream of work to keep their workforces productively employed. Focus areas from an asset 
owner’s perspective are safety, competency, training of young mechanics and technicians, crew 
leadership, alignment of business models, and systems to work drivers.

Driver

Workflow certainty allows the contractors to confidently build up the right level of resources 
to achieve efficient resource utilisations. It also allows contractors to achieve the right scale 
of benefits for their material purchases, resulting in efficient pricing and a stable industry 
environment.

Note: Electrical equipment is capable of causing serious harm, and measures should be taken 
to ensure that contractor employees work in a safe environment. From an asset owner’s 
perspective, this is accomplished through a competency certification framework, procedures and 
through audit processes.

Method identifying Stakeholder Interest How these programmes link with AMP

Contractor relationship meetings 

Contractual agreements

Refer to Sections 2.9 (contract arrangements); 
and 4.2, 5.4 and 9.2 (safety).
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Other Stakeholders

Other stakeholders with an interest in Powerco’s Asset management process include Iwi, 
the public over whose land the distribution network is built, Transpower, media and groups 
representing the electricity industry, such as Electricity Networks Association and the Electricity 
Engineers Association. 

Powerco recognises the importance of consulting with Iwi on significant new projects, particularly 
development of new subtransmission line routes to ensure that the Iwi views, values, significant 
sites and special relationship with the land is taken into account early in the project development 
phase.

Affected landowners wish to be advised when maintenance crews enter their property, and wish 
to be assured that their property will not be damaged or put at risk.

Transpower supplies bulk electricity from the grid. Operational plans (like outages and 
contingency planning) and long-term development plans need to be co-ordinated well in advance 
to ensure seamless supply.

Industry groups, such as the Electricity Engineers Association, provide industry guidelines, training 
and a point of focus for inter-industry working groups. The Electricity Networks Association 
represents the interests of the distribution lines companies in New Zealand.

Powerco is involved in a range of community projects and activities.

2.3.2. Other Drivers of the Asset Management Process

Other inherent drivers of the Asset management processes relate to the physical 
assets – the current and prospective age and condition of the assets, and their 
capacity and configuration. In terms of capacity and configuration, and in the context 
of Asset management driver, this refers to the level of redundancy currently inherent 
in the network, the level of switching points, the level of spare/reserved capacity and 
the location of the load relative to the supply points (both GXP and substations). The 
influences of these drivers are discussed in Sections 2.5 and 8.

2.4. Balancing Asset Management drivers 

At its highest level the Asset Management process seeks to optimise or find the most 
efficient trade-off between cost, service and risk. By minimising the costs (i.e. sunk cost 
plus any development, renewal, maintenance and operation costs) associated with the 
assets, the asset manager may compromise on service and asset risk; by minimising 
the asset risk, service and cost may be compromised. 

Drivers for investment in electricity distribution include growth, reliability, quality 
and regulatory compliance (sources - PBA, Resetting the 2009 Quality Thresholds: 
Investigation Report, 19 December 2007, Section 2.2; Farrier Swier, Research Project 
for 2009 Threshold Reset, November 2007, Section 3.1).
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Figure 2.7: Illustration of the Influence of Asset Management Driver.

Figure 2.7 illustrates the influences of the various drivers on the total expenditure 
of the network over time. The diagram reflects the current situation, which can be 
summarised as upwards pressure on network expenditure through:

(a) Load growth (i.e. demand growth) due to new connections and changing consumer 
demands. Load growth can be separated into customer-specific load growth and 
general load growth. 

• Customer-specific load growth comes about because of the addition of new 
customers, subdivisions and developments. The upstream network development 
needed to accommodate the new customers is usually proportional to the 
demand from the new customers, unless there is spare network capacity 
available. The connection of new customers is often funded in part by the 
customers, especially if the scale of network investment required outweighs the 
expected revenue from the new customers.

• General load growth in demand brings about a need to invest in additional 
network capacity when the load demanded meets a capacity constraint. 
Electricity networks are generally designed to accommodate the maximum load 
demanded. Generally, demand for electricity has tended to grow year on year, 
although the scale of the growth is not usually constant network-wide. One of the 
roles of network planning is to monitor usage patterns and network constraints 
so that the network can be augmented before a constraint hits. Often the growth 
in demand results in increased revenues that can offset the augmentation 
investment. This is not always the case, however, such as when demand growth 
is at the expense of load factor.
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• High-demand growth levels may reduce the network’s renewal investment needs 
because the growth investment may retire or replace assets that would otherwise 
need to be replaced. On the other hand, if the network augmentation does not 
keep up with the demand growth, the network assets may be placed under 
stress, which may mean they need to be retired early. 

• In general terms, load growth drives development expenditure to increase/
maintain suitable network capacity and to increase/maintain network security 
(which is an inherent driver of reliability). Development expenditure to increase 
security levels is required as load grows because security levels (namely inherent 
network redundancy) increase for given loads.

(b) The need to maintain/enhance the required level of service (in a broad sense this 
includes supply reliability and quality of supply) is the key quality component that 
customers notice about the electricity they receive. However, the right level of reliability 
of supply is a difficult thing to define. 

• There is a correlation between network investment and supply reliability in that it 
is possible to have a more reliable network through greater network investment. 
Economic theory indicates that network customers should be able to identify 
the level of investment that achieves the level of reliability that best suits them. 
However, no model has yet been developed that accurately balances the cost 
benefit for all customers over all points of time. 

• Electricity distribution network managers recognise the reliability/investment 
trade-off implicitly. This can be seen through the architecture of the networks and 
in their behaviour towards restoring supply. For example, in rural networks the 
level of investment per customer may be higher than that in urban networks but 
rural network customers often receive a lower reliability of supply than their urban 
counterparts. 

• Changes in reliability expectations can arise where the utilisation of electricity 
changes. This can be seen in the dairy sector. Network shutdowns may raise 
the profile of reliability as an issue in the public’s mind and precipitate increased 
reliability expectations. Additional investment is usually required to meet the 
new expectations. Evidence internationally suggests, however, that the largest 
step increases in reliability investment have usually been driven by legislative or 
regulatory changes.

• The need to maintain/enhance the required level of service to consumers 
drives both development and renewal costs. That is, depending on the 
nature, underlying reason and most cost-effective solution to the gap between 
actual service and required service, the expenditure may be in either network 
development or network renewal. Network development solutions may relate 
to network augmentation to improve security, network automation and the like. 
Network renewal solutions would typically involve the replacement of assets in 
poor condition to reduce the risk of failure.

(c) Regulatory obligations are imposed by government agencies. These include health 
and safety, environmental compliance, taxation, business law and energy sector 
regulation. The obligations may be able to be grandfathered, but generally they act to 
increase the levels of investment required. 

(d) Asset age, condition and configuration are key drivers of the Asset Management 
process. These attributes of the network form the baseline upon which solutions need 
to be implemented. The challenge for the asset managers is to determine the optimal 
timing for the renewal of assets.

• Effective asset renewal is a key component of the Asset management process. 
It is most successfully performed when it is fully integrated with all aspects of 
the Asset management strategy and not treated in isolation. Information from 
other parts of the Asset Management process may influence the timing of asset 
renewal activities and similarly, information from the renewal process impacts on 
other processes.

• The result of the inter-relatedness of asset renewal with other parts of the Asset 
management process is that, to achieve optimal outcomes overall, actions 
are often needed that appear suboptimal at an individual process level. As an 
example, some poles are replaced early to achieve the benefits of scale for an 
overall pole replacement programme. Another example is that a high-quality, 
expensive unit is installed to replace an old item, so that it provides a more 
reliable service throughout its lifetime. 

• The current configuration of the network is also a key driver. The configuration 
includes the inherent redundancy (i.e. security), the use of automation, and 
the locality of the assets and where the load is. There are many locationally 
specific factors, such as the need to cater for special snow loadings, high winds, 
rocky soils, remote terrains and vegetation management. They also include the 
economies of scale available to a business. 

(e) Market costs for work should reflect an efficient work provision regime – sustainable 
over the long term and without excessive cost.

• Competitive tendering for work is one way in which efficient work provision can 
be assured, although in a distribution context there can be a large number of jobs 
to tender, and the cost of tendering and administration is included in the job cost 
(this is one of the benefits of alliancing).

• Benchmarking studies can be undertaken to compare competitively tendered work.

• Unit cost comparisons can be used to compare costs between contractors, 
between teams, inter-temporally or a combination of these. The ability to analyse 
unit costs depends on the information available in the works management systems.

• In recent years, the need for extra traffic management, in some cases limited 
working hours, additional safety measures and shutdown constraints have led 
to increasing unit costs. For example, pole replacement, which in the mid-90s 
averaged around $1200 per pole, is now averaging almost $4000 per pole.
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(f) Lastly, risk management is a key driver to maintain long-term sustainable value to 
shareholders and is inherent in the Asset management process when dealing with 
matters of safety, environmental compliance and the delivery of the required level of 
service.

Referring again to Figure 2.7, the current constraints on network expenditure are 
generally in the form of:

(g) The outcomes of the economic regulatory environment, which is ultimately the level of 
regulated revenue. The regulated revenue is in two parts: firstly, the level of allowable 
revenue; and, secondly, the form of control. The regulated revenue is the outcome of 
the regulatory process and there are a number of other factors that sit behind this that 
impose the present constraints on the level of investment:

• Regulatory certainty is a cornerstone of investor certainty because investors 
must be confident that the returns from their investments will not be eroded by 
regulatory action over the life of those investments.

• Transparency and predictability of the regulator’s decision-making helps ensure 
that the regulator is accountable and credible. As an agency establishes a body 
of reasoning, it will develop a clear reputation so that investors will be able to 
predict the regulatory regime.

• Stability ensures short-term shocks are minimised, and investor confidence is 
maintained.

• As network assets can last 40+ years, these factors are of particular importance 
to owners of, and lenders to, network businesses. In short, investors need to 
have confidence that they will receive a fair return on and of capital (both sunk 
and new invested capital).

• It is worth noting that dealing with these factors is primarily a corporate business 
planning matter, and the direct driver on the Asset management process is the 
level of capital and maintenance provided for work on the network, and the level 
of service accepted for this given level of capital and maintenance expenditure.

(h) A properly incentivised owner will be seeking long-term sustainable earnings from its 
current and ongoing investment in its business. Notwithstanding the wide role and 
responsibilities of Directors (as owner representatives), which was briefly discussed in 
the Stakeholder Tables above, the two key drivers to improve financial performance 
(other than growth) are utilisation improvements and productivity improvements.

• A commercial entity’s drive for utilisation and productivity improvement provides 
the appropriate countervailing force on the setting of budgets and investment 
decision-making for Asset management work. 

• Proper incentives come when the business is able to benefit from making 
improvements to productivity and utilisation while maintaining an appropriate 

control of risk to ensure that the required level of service is delivered. That is, the 
regulatory regime needs to ensure that dynamic efficiency is properly considered 
in setting the allowable revenue and the form of control over the long term.

• There is strong alignment with the commercial utilisation and productivity drivers 
with the economic efficiency drivers under a well-constructed regulatory regime.

• There will be a natural tension between the overarching corporate objectives 
for utilisation and productivity improvements, and the need to manage risks in 
terms of service to customers. This point is the core interface between business 
planning and Asset management planning (and is referred to as the “asset 
strategy” in the Asset management process diagram in Figure 2.8).

The mechanisms to make these trade-offs are discussed in the following two sections 
on the interaction with the corporate business planning and the Asset management 
process.

Although not drivers of investment per se, there are other factors that influence the 
costs of investment. As mentioned earlier, these include location-specific factors such 
as the need to cater for special snow loadings, high winds, rocky soils, remote terrains 
and vegetation management. They also include the economies of scale available to 
a business. Large businesses tend to have specialised techniques that can reduce 
the costs of investment. Conversely, they can face increased costs associated with 
the need to adhere to (perhaps inflexible) systems and processes. Finally, business 
ownership structures impact on the cost of investment through access to and the cost 
of capital, appetite for risk, customer engagement; and cashflow. There is much debate 
internationally around the best forms of ownership structures for utility network assets. 

The Asset management process requires that the services provided by the electricity 
network are delivered at a competitive price. Planning of the network and forecasting 
the associated expenditures is a strategic level activity. Optimisation of expenditures is 
a business objective at this level, involving a trade-off between capital and operational 
expenditure, network performance and levels of network risk. For example, some 
renewal activities may need to be delayed if the business operates in an environment 
where revenues are constrained. 

2.5. Corporate Interaction with the Asset Management Process

The previous two sections have looked at the stakeholder drivers for Asset 
management and the balancing of these varied Asset management drivers. Before 
looking at the Asset Management process in more detail it is appropriate to first review 
the interaction between the corporate business planning and Asset management 
planning. 

The Asset management Plan is a key input to the corporate planning process. 
Conversely, key corporate objectives influence the direction of the Asset Management 
process. The interfaces between corporate business planning and Asset management 
planning occur at the senior management, Executive management and Board levels. 
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The corporate business planning process (and the business plan) deals with setting 
strategies for Powerco. An overview of these strategies and their interaction with the 
Asset management process is given in the table below:

Business Plan Component Interaction with the Asset Management Plan

The overarching strategic 
objectives.

From the FY11 Powerco business plan, the overarching 
strategic objectives relating to the Asset management process 
are:

maintain reliability and responsiveness to outages within 
customer expectations;

Workflow and productivity improvements through process 
improvement, supplier management and field service provision 
(safely!); 

materials standardisation; 

Increasing network age and consequent pressure on 
maintaining good reliability;

Improvements in Asset Management workflow systems and 
processes; and,

Increasing customer focus and being more responsive to 
customer demands. 

The customer value 
proposition.

The level of service from the asset.

The financial objectives and 
forecasts.

Investment policy (which underpins the Coin optimiser).

The level of investment and O&m.

The utilisation/productivity improvement strategies.

The business processes and 
improvement programmes.

The objectives for the Asset management processes.

The Corporate Risk 
Assessment Guidelines

The Asset management process puts the corporate risk 
management policies into practice.

Powerco people and 
knowledge strategies.

The mix and depth of skills and systems required to support 
the Asset management processes.

To set the abovementioned corporate strategies requires both a consideration of the 
key stakeholder needs and a consideration of the output from the Asset management 
process. As noted in Figure 2.8, the corporate business planning and Asset 
management stakeholders and drivers overlap. Recognition of how the stakeholder 
needs are considered across the corporate and Asset management planning processes 
was discussed in the preceding section.

The key interface between business planning and Asset management planning is 
referred to as the “Asset Strategy” in the Asset management process diagram in Figure 
2.8. The asset strategy is the investment policy, capital, maintenance and required 
service level and would incorporate the strategies for utilisation and productivity 

improvements. Setting these aspects is an iterative process and occurs largely during 
the drafting, review and approval of the Asset management Plan (which is an input into 
the business planning cycle).

From an Asset management process perspective, the key linkages between the 
business plan and the Asset management processes occur with the setting of the 
Electricity business tactical action plan. Primarily, the Electricity business tactical 
action plan deals with the implementation of the various process, system, people and 
knowledge perspectives of the business plan relating to the electricity business.

2.6. Asset Management Process

2.6.1. Process Overview

The Asset management process requires that the services delivered by the electricity 
network be provided safely and at efficient cost. Powerco’s Asset Management 
process is designed to accommodate the needs of the stakeholders and corporate 
requirements, as shown diagrammatically in Figure 2.6. The process includes the 
following subprocesses:

• manage Asset Strategy: This process provides long-term strategic direction for the 
management of the assets and the business operations, and is the key interface for 
customer/consumer consultation and corporate strategy;

• Deliver Asset Planning: This process involves planning for the renewal, development, 
maintenance and operation of the assets;

• manage Service Provision: This process involves the delivery of construction, 
maintenance and operating services on the network assets;

• manage Network Operations: This process involves the management of the real-
time operation of the networks, recording network outages and approving planned 
shutdowns and the access to the network by service providers; and

• maintain Asset Information: This process involves the maintenance of, and reporting 
from, the asset information databases.

Figure 2.8 also shows the interaction with key corporate processes, namely:

• Governance and management: This process provides direction, governance and 
management to ensure that the Asset management Group’s objectives are met and 
delegated responsibilities are properly executed;

• manage Customer Relationships: This process involves maintaining the relationships 
with retailers and major connected customers;

• manage Regulatory Relationships: This process provides legal advice, co-
ordinates regulatory submissions, co-ordinates corporate risk management, and 
environmental policy and performance monitoring;

Details of Powerco’s Asset management information systems are given in Section 2.8.
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Figure 2.8: Powerco’s Asset Management Process Map.
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2.6.2. Core Process for Balancing Asset Management Drivers

At the heart of the Asset management process is the balancing of the various 
Asset management drivers. At a strategic level, the needs and interests of various 
stakeholders are evaluated and considered as part of the corporate planning process, 
and these are applied during the network planning process (refer Figure 2.9). At a 
tactical and operational level in the network planning process, the investment policy 
and asset strategy shapes, and is shaped by, Powerco’s multi-stakeholder assessment 
process. This process is a key part of the way in which network development and 
renewal programmes are formed. 
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Figure 2.9: Network Works Programme Optimisation Process.

The Coin optimiser is a portfolio optimisation system developed specially for Powerco. 
Potential projects are entered into the Improvement Register, which is essentially 
a database. The projects come from various sources, such as internal Asset 
Management plans (tier 2 documents in Figure 2.4) or project ideas from the field. 
Projects are scored against 14 different strategic value criteria, each of which comes 
under four strategic themes (Figure 2.10), and the projects considered for go/no go 
under a combination of budget- and risk-profile constraints. Projects that have a high 
strategic value pass into the annual works programme. Those with a lesser strategic 
value are deferred to future years. The system has reporting tools for producing Works 
Plan reports and Project Approval documentation (NPAm).

• Financial Worth  
(based on “NPV” measures)

• Financial Return  
(based on “ODV” and “Payback period”  
measures)

• Growth and Competitive Positioning
• Public/Community Safety
• Environment
• Network Performance
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Financial Performance

• Regulatory Quality
• Customer Quality
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• Customer Service Delivery

Customer Value

Business Operations

• Workforce Safety
• Training and Development
• Culture and Commitment

Employee Safety and Development

Figure 2.10: Portfolio Optimisation Strategic Themes and Criteria.

As a means of communicating the importance that Powerco holds towards Health and 
Safety, projects that deliver a reasonably high level of impact under the “Workforce 
Safety” and “Public/Community Safety” strategic themes will be treated as mandatory 
and forced through the optimisation process. This brings the benefit of forcing through 
Health and Safety projects that might not otherwise get through if they have mediocre 
scores under other criteria. These themes have thus been removed from the weighting 
wheel and each of the remaining strategic criteria are weighted as follows:
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Figure 2.11: Strategic Theme and Criteria Weightings

The optimisation process produces an efficient frontier (strategic value versus 
expenditure) against which a budget can be set. This gives the company a view of 
marginal value benefit versus additional cost. An example of this is shown below (Figure 
2.12) where the purple curve represents growing strategic value for every dollar spent 
and the blue curve demonstrates risk reduction (representing the additional risk if the 
project were not done) per dollar spent. The diagram on the right is a risk matrix of the 
programme, with each dot representing the risk reduction in doing a project.

Projects are also analysed for risk (i.e. the risk to the company if the project is not done) 
as part of the project approval process. Generally, if a project alleviates a red risk, it will 
be forced through.

Planned projects are required to undergo concept design, followed by multi-
stakeholder evaluation and economic justification processes. If the projects measure 
up, they are recommended for approval at the appropriate level of authority.

The primary objectives of the optimisation process are:

• To provide a consistent approach to the development of capital works programmes 
that balances (potentially conflicting) stakeholder requirements;

• To eliminate (or mitigate) any high risks to public safety, network performance, 
customer outcomes, public relations, or employee engagement; and 

• To maximise the strategic value of the portfolio of projects that make up the capital 
works programme. 
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Figure 2.12: Examples of Strategic and Risk-Scoring Graph Outcomes.

2.7. Responsibilities for Asset Management

Responsibilities for Asset management are held from the Board through to contractor 
field staff. This section presents an overview of Powerco’s business model and 
organisation structure as context for the discussion on responsibilities for Asset 
management across the company.

2.7.1. Powerco’s Network Ownership and Management Business Model

Powerco owns and manages the network, and external alliance partners undertake the 
field service activities. The business model is shown diagrammatically in Figure 2.13. 
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Figure 2.13: Powerco Business Model. 
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Powerco has five functional units, as outlined in Figure 2.14, comprising separate 
functional groups for Electricity and Gas networks and shared Finance, Information 
Systems and Regulatory and Business functional groups. This structure became 
current in April 2008, prior to which the company was structured along functional lines. 

The Corporate structure (and associated position descriptions) is important in the 
context of the AMP because it defines how accountabilities for the Asset Management 
subprocesses are assigned to managers and teams. 

Health & Safety
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Customer and 
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Figure 2.14: Powerco’s Corporate Structure.

2.7.2. Governance Level Responsibilities

In carrying out its governance, a key role of the Board is to drive the performance of 
the company. It does this through establishing Powerco’s objectives and the major 
strategies for achieving these objectives, while meeting the owner’s key corporate 
governance policies within the business of the company.

The Board reviews and approves the Asset management plan, annual capital and 
operating expenditure forecasts, sanctions operational or capital projects involving 

expenditure greater than $2,000,000 (refer to Figure 2.15), and the divestment of any 
assets with a value greater than $250,000. One of the main rationales that the Board 
uses for approving such projects is its alignment with the Asset management Plan. 

The Board receives monthly reports that include performance reports against the Asset 
management Plan and escalated top 10 risks. It also receives audit reports against a 
prescribed audit schedule. 

2.7.3. Executive and Senior Management Level Responsibilities

The Electricity Division is the custodian of Powerco’s electricity network assets. This 
Group is responsible for ensuring that the utility assets are developed, renewed, 
maintained, operated and used on a long-term, sustainable basis to meet the needs 
of all stakeholders. Setting and monitoring performance standards, making investment 
decisions, using network information, establishing standards, operating the network, 
managing work on the network and risk management are included in this work. The 
General manager Electricity is responsible for the Electricity Division.

The Network Strategy manager and Chief Engineer is responsible for the network asset 
strategy, including a long-term view of the network, some regulatory submissions, 
investment policies and design, construction, maintenance and materials standards. 

The Electricity Planning manager is responsible for the Asset Planning processes (the 
operational implementation of the asset strategy). These processes culminate in the 
delivery of Asset management documentation, forecasts, maintenance and capital 
works plans, project concept design scopes and maintenance routines. 

The Electricity Service Delivery Manager is responsible for fulfilling the capital and 
maintenance works plans in a timely manner, managing the defects and vegetation 
control processes, and maintaining the relationship with Service Providers. The 
Electricity Service Delivery team is responsible for implementing Powerco’s Health 
and Safety policies, and administering the Contract Works manuals and competency 
certification of contract staff. 

Day-to-day operation and access to the network is managed by the Network 
Operations manager and the Network Operations Centre. This process includes 
controlling network shutdowns and network switching, co-ordinating the response to 
network outages, managing the load control process, maintaining the SCADA system 
and ensuring adherence to the contractor competency requirements. 

The Customer and Commercial team maintains relationships with the major connected 
customers and retailers, the Customer Initiated Works process, and relationships with 
other parties associated with the network, such as distributed generators. 

Responsibility for the Asset management Information Systems is taken by the 
Information Services Group, which is also responsible for IT infrastructure and data 
services, quality systems, IT development projects and “as building” (updating to match 
the physical environment) the Information Systems. 
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Legal services, Business Development and Regulatory management are the 
responsibility of the Regulatory and Business Group. Subprocesses include preparation 
of regulatory submissions, co-ordination of risk management, environmental planning 
and management, and the Communications and Customer Consultation processes. 
The impact of new and existing legislation on Powerco’s network is reviewed regularly.

Crossover inevitably and desirably exists between teams. For example, customer 
communication on price/quality trade-offs is shared between the Corporate 
Communications process, the Customer Relations process and the Asset Strategy 
process. Information systems are used and maintained by a variety of teams. 

External consultants are sometimes used by all teams for expert advice, performing 
detailed studies and peer review, such as on detailed design issues.

2.7.4. Field Operations Responsibilities

Powerco’s field service operations are fully outsourced (Section 2.9.2 describes the 
outsourcing arrangements). Field service personnel undertake the network maintenance 
and capital work, gather asset condition information, and provide timely responses to 
faults and incidents. The field service contractors are a key sensory organ for the Asset 
management process – the ears and eyes for the network. 

2.7.5. Delegated Authorities

Approval of projects is done through the network project approval process. This 
process works within the company’s Delegated Financial Authorities and sets out the 
levels of justification needed for projects to be considered for approval. In summary, 
the process involves the levels shown in Figure 2.15. In this diagram, a short NPAm 
comprises a description of the project scope, required timing, budget and major 
risks. A long NPAm comprises the content of a short NPAm, along with an economic 
justification, assessment of options and multi-stakeholder benefits. 

The repair of defective equipment is allowed to be authorised by field service 
representatives up to a value of $500. The repair of faults is pre-approved. 

 

Projects  
> $30 thousand and  

< $300 thousand

Approval Level:  
Manager

Project documentation:  
Short Network 

Project Approval Memo

Number per year:  
Approx 250

Projects  
> $300 thousand and  
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Executive

Project documentation:  
Long Network 

Project Approval Memo

Number per year:  
Approx 20

Projects  
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Board
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Sanction for Expenditure 

and NPAM

Number per year:  
Approx 3 to 10

Projects  
< $30 thousand 

Approval Level:  
Planner Project Manager
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Email or memo 

Number per year:  
Approx 2000

Figure 2.15: Powerco’s Network Project Approval Levels.

2.7.6. Asset Management Reporting

monthly reports against a balanced scorecard of critical performance measures are 
given to the Chief Executive Officer and Board of Directors. The scorecard reflects 
financial, customer, process and improvement/learning areas of their groups. Monthly 
KPIs include financial performance against budget, SAIDI; projects scoped and works 
plan completion. Key project status and performance against budget (including 
explanations of any variations) are reported monthly. Longer-term performance 
measures are reported annually in the AmP.

major issues from an Asset management perspective can be raised at executive 
meetings or at bi-monthly or weekly team meetings. Annual reviews of AmP to Works 
Plan and Works Plan completion, and a quarterly group review of Works Plan project 
status, are undertaken. Group reviews of network incidents and closure of resulting 
improvement actions are undertaken regularly. 

In accordance with Delegated Financial Authorities (DFA), requests for capital are 
approved by the Board or the Chief Executive Officer and Chief Financial Officer to 
ensure that appropriate economic viability investigation has been undertaken and that 
the proposed project considers the needs of the stakeholders. On project completion, 
close-out reports are prepared to give internal stakeholders information on how the 
projects have been completed. 

2.8. Asset Management Information Systems

Asset management information systems have been implemented at Powerco to 
support the Asset management processes. The information systems include:

• ESRI Geographical Information System (GIS)

• JD Edwards (JDE) maintenance, Work management and Financial System

• Service Provider Application (SPA) web application and field data entry system

• Electrical Network System (ENS)

• SCADA master stations, SCADA corporate viewer and PI system

• TVD dispatch system and OutDef outage recording system

• CIW Electricity

• Improvement Register database and Coin optimisation tool

• Hard copy records and Engineering Drawing management System (EDmS)

• Ancillary databases

The following section provides a brief description of the systems and their associated 
processes.
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2.8.1. Geographical Information System (GIS)

Powerco uses a GIS to capture, store, manage and visualise its network assets. The 
GIS is built on top of a set of ESRI and Telvent applications (ArcGIS, ArcFm) that deliver 
data in Web, desktop and service-based solutions. 

The system contains data about the lines, cables, devices, structures and Installations 
of the electricity distribution network, and about the pipes, structures and installations 
of the gas distribution network.

GIS is the master system for current assets in the network, but it also distributes and 
informs other systems about the current assets via a middleware system interface 
(Biztalk server). The primary consumer of this data is the enterprise system (JD 
Edwards), which acts as the works management and financial system that operates as 
a slave system off the GIS data. This integration allows calculating and managing the 
network optimised depreciated replacement cost (ODRC), the network maintenance 
plans, and others as described under the next chapter. The asset spatial information 
is also a key input into maintenance scheduling where geographical and network 
hierarchy factors are considered in the planning, monitoring and improvement of the 
asset base.

The GIS system also serves as a data reference master for other systems and 
processes, like new connection requests, address geocoding, and general network 
information.

As a matter of process, “as built” documentation is required to be submitted to the 
Network Information Team, following any work on the network in order to keep the GIS 
and other systems current.

2.8.2. Maintenance, Works Management and Financial System

Powerco operates a JDE system, which provides Asset management and reporting 
capability, including financial tracking, works management, procurement and 
maintenance management.

Powerco has centralised asset condition and maintenance programming in JDE. As 
the master for all maintenance and condition information, JDE drives asset renewal 
programmes centrally. Within JDE, Powerco has implemented system and process 
improvements for defect and rotable Asset management. The system provides 
improved visibility over Powerco’s rotable asset base.

2.8.3. Service Provider Application (SPA)

Powerco operates a mobile platform that enables the delivery of applications to 
Service Provider PCs and mobile devices. This application enables field capture of 
asset condition, defect and maintenance activity records, scheduled maintenance 
activity completion, prescribed test result capture and corrective maintenance work 
instructions.

2.8.4. ENS/Gentrack

The ENS is a subsystem of our Gentrack billing system and is used to maintain the 
relationship of the Powerco installation points and the parent distribution transformer. 

2.8.5. SCADA Master Stations (OSI Monarch & Abbey Systems), SCADA corporate 

viewer (Monarch Lite) and OSISoft PI system 

Powerco operates SCADA master stations to control and monitor its network. The 
Eastern Region is monitored by a recently updated best-in-class SCADA monarch. 
The Western Region is monitored by Abbey Systems SCADA and planning is under 
way to migrate the Western Region onto monarch. Once the migration is complete, 
Powerco will be well positioned for further advances in network monitoring and outage 
management.

monarch Lite provides real time access to users outside of NOC via Citrix for the 
Eastern Region. This new application provides users with access to previously 
unavailable real time data for use in planning and network management.

The PI system specialises in the collection, processing, storage and display of time 
series data. Powerco will use PI to store the SCADA tag values from, initially, all the 
analogue SCADA points (initially 2,343 tags with capacity to increase to 4,000). The 
current SCADA control systems, Abbey Systems and monarch, feed the tag data to PI, 
which stores and processes it. A strong feature of PI is the way large amounts of data 
are stored and retrieved with quick response time. The client tools for PI, Data Link and 
Process Book are available over the Citrix portal. These are for viewing data and graphs 
in customisable interactive displays.

2.8.6. TVD

The TVD Avalanche and CSC Network application suites are both business-critical 
applications designed for 24/7 operations within Powerco.

Together they are used as a comprehensive Fault management System for all low-
voltage faults reported by consumers and retailers. TVD manages all aspects of the 
fault, from initial logging, business-to-business event logging, telephony IVR diversion 
and work order, and service request handling for fault management.

The consumer’s retailer tends to be the first point of contact for customers in respect of 
any service request, network query or complaint. This includes requests for temporary 
safety disconnections, as well as notification of faults or loss of supply. There is a 0800 
number available for direct contact with Powerco’s 24-Hour Network Operations Centre 
in emergency situations. Large consumers regularly contact Powerco directly via the 
Key Account managers.
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The retailers are expected to advise Powerco’s Network Operations Centre (NOC) of 
any concerns regarding the performance of the network on a real-time basis. Field staff 
will be dispatched to attend faults while maintaining liaison with the NOC to ensure that 
any inspection or remedial work is carried out in complete safety and in co-ordination 
with other activities on the network. The NOC ensures that:

• Jobs are prioritised on the basis of safety risk first and then on the basis of social or 
economic impact;

• Appropriate safety measures are applied as necessary;

• Industry best practice, as well as Powerco’s own processes and procedures, are 
adhered to at all times; and

• All necessary information regarding incidents and outages (including Powerco’s 
response) is recorded accurately for later analysis and public disclosure, as 
necessary.

Powerco targets an average dispatch time of less than four minutes and 90% of jobs 
dispatched in less than seven minutes. Additionally, Powerco aims to restore supply 
within three hours for urban faults and six hours for rural faults.

2.8.7. OutDef

OutDef is an application built and maintained by Powerco that handles high-voltage 
fault recording, fault diagnosis and the management of outages and defects (electrical 
networks). 

The fault database is used to produce external reports for the Commerce Commission, 
ministry of Economic Development, and internal reports for Powerco management 
and Performance and Protection Engineers to improve network performance. It is an 
ongoing record of electrical interruptions in the Powerco network, with data collected 
by fault staff in the field and control room. 

OutDef is populated by the Network Controllers during times of low switching activity 
from switching record sheets. Daily reports of interruptions are prepared and circulated 
internally. Key outages and SAIDI and SAIFI numbers are reported monthly. An annual 
network reliability report is prepared for information disclosure purposes. 

2.8.8. CIW Electricity

This is a stand-alone Workflow Management application with an internet interface 
for Powerco-approved contractors. The primary function is to manage the flow of 
Customer Initiated Work from conception by third party proponents through to as-
building and ICP process completion.

Requests for new or existing customers to carry out work on Powerco’s network 
are covered by Powerco’s Customer Initiated Works process. This process places 
importance on providing new and existing consumers with a choice of prequalified 
contractors that they can engage to carry out work at their connection point(s). The 
process adopted ensures that the integrity of the overall local network and the quality 
of supply to adjacent consumers is retained, while making the Customer Initiated Work 
contestable.

A Customer Works Engineer provides the contact point between the customer, 
or customer’s representative, and Powerco. An Approved Contractor working in 
accordance with Powerco’s Contract Works manual can usually complete routine or 
simple work. moderately complex or medium-sized works have their design details 
assessed before approval by the Customer Works Engineer. Complex or large works 
are referred to the Asset management Planning team for scoping and review. Works 
of this nature may require high levels of planning and design input before work can 
commence.

2.8.9. Improvement Register and Optimisation Tool

The Improvement Register and Optimisation Tool is described in Section 2.6. 

2.8.10. Drawing Management System

The drawing management system is based on IC meridian, and works in conjunction 
with AutoCad drawing software. It is a database of all engineering drawings, including 
substation schematics, structure drawings, wiring diagrams, regulator stations, and 
metering stations. In addition, there is a separate vault that contains legal documents 
relating primarily to line routes over private property.

While the drawing management system works well, the accuracy of the drawings 
against what is out in the field is not confirmed. This means that wherever work is done 
at a zone substation, checks are carried out and drawings updated to reflect the as-
built status of the site.
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2.8.11. Ancillary Databases

Powerco operates ancillary electronic databases for control and issuing of installation 
connection point (ICP) information to retailers, and to control hard copy drawings and 
documents. 

Powerco also maintains a comprehensive protection database to manage settings in 
numerical and electromechanical protection relays.

2.8.12. Other Record Systems

In addition to the electronic systems, several other recording systems are maintained, 
including:

• Zone substation drawing folders. These contain hard copies of the electronic master 
drawings;

• Standard construction drawings;

• Equipment operating and service manuals;

• manual maintenance records;

• Network operating information (system capacity information and operating policy);

• Policy documentation; and

• HV and LV schematic drawings. These are distributed in PDF format whenever the 
electronic master copy is updated.

2.8.13. Information Integrity and Improvement Actions

Extensive effort is made to ensure the integrity of the asset information. This includes 
auditing as-built information against the physical work, checking GIS additions against 
the as-built information, and formal auditing. 

Powerco has developed 10 business programmes of work aligned to the business 
plan that contribute to ensuring the quality, consistency and completeness of the entire 
network’s asset data continues to improve.

Powerco has also established a continuous improvement team to deliver incremental 
improvements in systems, data and processes.

A number of significant data and system rationalisation projects are being undertaken. 
These projects are summarised below:

• Replacement of legacy billing systems and ICP data reconciliation.

• A data warehouse programme that aims to improve information delivery and achieve 
information consistency across multiple business areas.

• The centralisation of asset location and attributed data into the GIS. A key goal of the 
systems management is to make the GIS system the master for all spatial data. This 
involves the synchronisation of information from ENS and other ancillary databases. 

• Updating and redrawing critical zone substation schematics and protection 
diagrams.

• Integration between network modelling software applications (Synergee and PSS 
Sincal) and network data contained in GIS. This will significantly minimise the 
amount of rework and inaccuracies introduced in maintaining independent datasets.

• Review of the 2004 Electricity ODV asset register for correction of errors relating to 
asset categorisation, measurement (quantity) and age accuracy as at 31 march 2004. 

• Work is being planned to introduce a new GIS tool that will improve the timeliness of 
as-built drawings being returned from the Service Providers.

Future network information improvement would result from a rolling audit of network 
data from the field and via the recently deployed SPA handhelds.

2.9. network Service Provision Arrangements 

2.9.1. Introduction

Powerco outsources all of its field construction and maintenance activities.

2.9.2. Powerco Outsourcing Policy Overview

Powerco has reviewed Its service provision strategy and set the long-term direction for 
the management of construction and maintenance activities in line with its business 
model and corporate objectives. 

The service provision strategy was revised during 2010 and the updated strategy is 
given below. The strategy was reviewed giving consideration to:

• Safety performance;

• Powerco’s corporate business drivers, including productivity improvement;

• Requirements to show cost effectiveness to regulators;

• The current capabilities, strengths and weaknesses of the service provision market;

• The needs of the service providers; and

• The capabilities of the Asset management Group in managing the outsourcing of 
construction and maintenance activities.
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Powerco will increasingly use competitive market principles to deliver sustainable 
improvements in the cost, quality and safety of construction and maintenance services 
on the electricity and gas networks. The elements of the revised Service Provision 
Strategy are:

• Facilitating Service Provider resources with expertise matched to the work 
requirement in the locations required;

• Allowing appropriate levels of Service Provider’s control over the inputs to its 
services to allow it to meet the service performance level;

• Utilising competitive tension through market-based mechanisms such as tendering 
to encourage continuous improvement in the cost of the delivered service;

• Setting the appropriate level of management of Service Providers while ensuring 
maximum control is maintained to deliver the desired service outcome;

• maintaining a superior level of safety performance by Service Providers; 

• Fairly allocating risk between Powerco and the Service Provider; and

• Creating and maintaining a strong body of network field knowledge within Powerco.

A series of guiding principles has been developed to provide greater detail on how the 
service provision strategy can be achieved. The service provision principles cover:

• Facilitation of resources to meet Powerco’s needs;

• Delegation and clear definition of responsibility to Service Providers;

• Utilising competitive tension to improve productivity and innovation;

• Increasing the level of Service Provider management; and

• The allocation, communication and recognition of risk.

The service provision principles describe the use of tendered contracts with 
Service Providers. It is considered that this style of contract is the most appropriate 
commercial arrangement for Powerco to move ahead with its Service Providers for core 
construction and maintenance activities.

2.9.3. Current Alliance Agreement 

Tenix Alliance has had all of the shares in Powerco’s contracting business since 
November 2005. Tenix Alliance now undertakes the provision of network construction 
and maintenance services in the Eastern and Western regions, except for the Southern 
Waikato area. The scope of this work performed under an alliance agreement includes 
the following general work types:

• Fault and defect repair;

• Zone substation maintenance;

• major ground-level distribution substations and HV switchgear maintenance;

• Detailed design for general line construction;

• Construction, maintenance, inspection and condition-monitoring work for the 
subtransmission and distribution network;

• Zone substation development work;

• Distribution network condition-monitoring and maintenance; and

• Construction work for the subtransmission and distribution network.

Typically, this work is performed under either lump-sum or measure-and-value 
contracts. In line with the revised Service Provider Strategy when the alliance 
agreement terminates it will be replaced by tendered contracts.

2.9.4. Other Alliance-style Agreements 

Powerco also has a Contract for Field Services Agreement (CFSA) with NorthPower to 
build and maintain services, primarily in the Valley network of the Eastern region. 

Generally, the CFSA requires the Service Provider to provide:

• Fault and defect repair;

• major ground-level distribution substations and HV switchgear maintenance;

• Detailed design for general line construction;

• Construction, maintenance, inspection and condition-monitoring work for the 
subtransmission and distribution network;

• Zone substation development work;

• Distribution network condition-monitoring and maintenance; and

• Construction work for the subtransmission and distribution network.

Apart from major project work and some non-exclusive services outlined in the 
contract, such as zone substation maintenance, ground-mounted switchgear 
maintenance and capital work, the services mentioned above are exclusive to the 
Service Provider.

Other contract arrangements exist pertaining to the provision of tree management over 
the network footprint.
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2.9.5. Vegetation Management 

There are three contractors employed under tendered Vegetation management 
Agreements (VmAs). They are charged with looking after all of Powerco’s tree 
management activities. They look after not only the physical cutting but also 
compliance with vegetation management regulations. These contractors are Asplundh, 
Arborco and J&L Cummings Ltd. 

Targeted cyclical cutting takes place on preselected network areas, chosen by safety to 
the public, personnel, property and network, system reliability and feeder classification 
(F1 to F5 as defined in section 4.2.4). 

2.9.6. Customer Initiated Work

Customer initiated work, which is typically the extension of the network to connect 
new consumers or the reticulation of new subdivisions, is performed by a number of 
approved Service Providers. There is an active market across Powerco’s regions where 
the approved Service Providers compete for this work.

2.10. Transmission Relationship Management

Powerco maintains a close relationship with the National Grid owner and system 
operator, Transpower NZ Ltd, at the following four levels of contact:

• Regular peer contact at senior management levels.

• Powerco has a resource dedicated to managing day-to-day business for the 
technical aspects of the Transpower relationship (and with embedded generators). 
This relationship deals with formal requests for information or services from either 
Powerco or Transpower. Such requests are formally documented and supported by 
technical evidence.

• Powerco’s Network Operations Centre release planners’ work with Transpower’s 
field planners to co-ordinate outages and load management for maintenance or 
development operations.

• Powerco’s Network Operations control room operators are in direct contact with 
Transpower regional control centres in Auckland and Wellington for day-to-day 
operations of network interfaces.

Powerco network demand is monitored closely in real time against grid exit point 
capacity limits and constraints, as described in Section 7.8.2. The load management 
system can automatically control thermal storage loads if preset limits are reached. 

3. ASSETS CoVEREd

Powerco is a utility network ownership and management business and is 
New Zealand’s largest provincial distributor of electricity and gas. This plan covers 
Powerco’s fixed electricity network assets.

3.1. Electricity network Assets

Powerco owns and operates extensive urban and rural electricity distribution networks, 
servicing around 320,000 customers in the following parts of the North Island of 
New Zealand:

• Coromandel

• Hauraki Plains

• East and South Waikato

• Western Bay of Plenty/Tauranga

• Taranaki

• Whanganui

• Rangitikei

• manawatu

• Wairarapa

Key Network Stats as at 31 March 2010 Eastern
Southern & 

Western Total

Number of ICPs 144,415 172,038 316,453

System Length (km) 12,772 17,263 30,035

System ODV (as at 31 march 2004) $408 million $535 million $950 million

DRC Network Fixed Assets in Use (2006) $1,185 million

Energy Conveyed 2,139 GWh 2,155 GWh 4,295 GWh

System Coincident maximum Demand 389 mW 428 mW 813 mW

Notes:
1. Eastern Region comprises Coromandel, South and East Waikato and Tauranga.
2. Southern and Western Regions comprise Manawatu, Taranaki, Wairarapa and Whanganui.
3. Total values include common assets (Central SCADA and Spares).
4. Values accommodate corrections to the asset register (e.g. found assets). 

In this plan, we describe and characterise the network assets by asset type, network 
function, geographical region and customer type. 
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3.2. The network Assets by Type and Function

The major type categories of electricity distribution network assets are:

• Overhead lines;

• Underground cables;

• Distribution transformers;

• Subtransmission (not zone substation) and distribution switchgear; 

• Zone substation and Transmission Point of Supply asset; and 

• Emergency and critical spares.

The major functional categories of the electricity distribution assets are:

• Transmission Points of Supply;

• Subtransmission network;

• Zone substations, including buildings;

• High-voltage distribution networks and distribution switchgear;

• Distribution substations and transformers;

• Low-voltage distribution networks, including consumer service connections;

• Protection, SCADA, load-control injection and communications systems; and

• Emergency and critical spares.

The electricity distribution assets do not include:

• Land and buildings, except for substation land and buildings;

• Consumer revenue meters and load control relays, which are owned by other 
parties;

• Non-network fixed assets, such as motor vehicles, furniture and office equipment, 
plant and tools; and

• Net financial assets.

Thumbnail statistics about the network by asset type and functional category as 
follows:
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Figure 3.1: Electricity Network Asset Replacement Cost by Asset Type (2004 ODV Valuation).
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Figure 3.2: Electricity Network Asset Replacement Cost by Functional Category (2004 ODV).

Total network replacement costs by asset type category and function (ODV as at  
31 march 2004) are shown in Figures 3.1 and 3.2 above. 
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Figure 3.3: Replacement Cost by Asset Category. 

Table 3.1: Key Network Statistics

Key Network Stats as at 31 March 2010 Eastern
Southern & 

Western Total

Length of Overhead Circuit (km) 8,370 14,245 22,615

Length of Underground Circuit (km) 4,402 3,018 7,420

Subtransmission Circuit Length (km) 587 1,008 1,595

Distribution Circuit Length (km) 5,869 10,368 16,237

Low-Voltage Circuit Length (km) 6,316 5,887 12,203

Number of Zone Substations and Switching Stations 45 68 113

Zone Substation Transformer Capacity (mVA) 649 758 1,407

Distribution Transformer Capacity (mVA) 1,418 1,517 2,935
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3.2.1. Justification for the Network Assets 

Electricity distribution networks follow the philosophy that, despite the associated 
complications in community, society is more than the simple sum of its parts. Put 
another way, we are better off working together than if all people act individually. 

One way for consumers to have electricity would be for each one to own their own 
generator and run it independently. However, through the benefits of scale and diversity 
of consumption, unless consumers live in very remote rural areas, it is usually more 
economical for electricity to be generated centrally and for consumers to receive 
reticulated power. 

Network assets are required to deliver electricity from generating sources to many 
consumers. They range from subtransmission assets down to low-voltage reticulation 
along residential streets. Powerco uses several voltages for different distribution 
distances.

3.2.2. Transmission Points of Supply

Powerco’s network connects to the transmission grid at 66kV, 33kV and 11kV via 
points of supply or grid exit points (GXPs). There are 29 points from which Powerco’s 
distribution network takes supply from the transmission system. The grid exit points 
comprise assets mostly owned by Transpower, although Powerco does own circuit-
breakers and protection and control gear at some grid exit points. At some grid exit 
points, Powerco’s distribution network is supplied through assets owned by Powerco 
ITS. The grid exit points supplying Powerco’s electricity network are identified in Table 
8.14, along with their respective capacities. 

3.2.3. Justification for the Points of Supply

The grid exit points are the points of interface between Powerco’s subtransmission and 
distribution networks and the transmission grid. The transmission grid conveys bulk 
electricity from the generators throughout New Zealand to local communities. The grid 
exit points are the main supply points from which the local communities are supplied 
with electricity and where embedded generation is connected to the grid. To provide a 
reliable supply of electricity to the subtransmission network, redundancy is built into the 
grid exit points in many locations by means of duplicated incoming lines, transformers 
and sectioned busbars. A large number of consumers may lose supply if a grid exit 
point fails or is shut down, so a highly reliable configuration is required. However, the 
levels of security required by Powerco’s standards are not always achieved (refer to 
Figure 8.14). 

3.2.4. Subtransmission Networks 

Figure 3.4: Line Mechanics at work on a 66kV subtransmission circuit near Thames.

The subtransmission networks carry electricity within regions to suburbs or rural 
localities. They mostly operate at 33kV, although there are some at 66kV, and they 
supply in excess of 100 zone substations. The subtransmission voltages in use are 
mainly a result of history and they correspond with the 36kV and 72.5kV maximum 
apparatus voltage classes set out by IEC.

Subtransmission network configurations tend to be radial for remote rural areas, loops 
or rings for intensive rural or suburban areas, or transformer feeders for industrial or 
urban environments. 

The majority of the rural subtransmission networks are of overhead construction, on 
wooden or concrete poles, but there are some cabled routes or sections of routes. 
Short lengths of 33kV cable are used at some zone substations. The load density in the 
service areas is relatively low and thus many conductor sizes are light. 

Underground cables tend to be more common for subtransmission networks in urban 
areas. These are typically cross-linked polyethylene-insulated cables, although some 
pressure oil-filled cables exist in Palmerston North and Hawera. 
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Table 3.2: Key Subtransmission Statistics

Subtransmission Network Stats 
as at 31 March 2010

Eastern Southern & Western Total

OH UG Total OH UG Total OH UG Total

Length of 66kV Circuit (km) 152 0 152 0 0 0 152 0 152

Length of 33kV Circuit (km) 379 56 435 949 59 1,008 1328 115 1443

Total Subtransmission (km) 531 56 587 949 59 1,008 1480 115 1595

The subtransmission networks are described in more detail in Section 3.3, and are 
shown geographically on maps in Appendix 2.

3.2.4.1 Justification for Subtransmission Assets

Subtransmission assets carry electricity at 66kV or 33kV from the Transpower or 
generating company connection points to zone substations, although other voltages 
could be used in the future. To provide a reliable supply of electricity to the zone 
substations, redundancy is built into the network in many locations by means of 
duplicated or interconnected lines. A large number of consumers would lose supply if a 
zone substation fails, so a highly reliable subtransmission network is required. However, 
the levels of security required by Powerco’s standards at zone substations are not 
always achieved. 

3.2.5. Embedded Generation

In some locations, Powerco’s subtransmission and distribution networks have 
generation connected that can impact on the planning and operation of the network. 
Therefore, while they are not Powerco assets, per se, they still warrant mention in this 
plan. Generation with capacity greater than 1mW is outlined as follows:

Table 3.3: Key Embedded Generation Statistics

Dedicated Export Generation:

Kaimai Hydro Tauranga 40mW

Tararua Wind Farm North manawatu 34mW

Tararua Wind Farm South manawatu 34mW

Patea Hydro Taranaki 30.5mW

Todd Energy mangahewa Taranaki 9mW

Hau Nui Wind Farm Wairarapa 8.5mW

mangorei Hydro Taranaki 4.5mW

motukawa Hydro Taranaki 4.3mW

Industrial Co-generation Installations:

Carter Holt Harvey Kinleith 30mW

Ballance-Agri Kapuni 2.5mW

Ballance-Agri mt maunganui 2mW

Todd Energy mcKee Taranaki 2mW

Origin Pacific Taranaki 1.2mW

Palmerston North City Council manawatu 1mW

In addition, there are an increasing number of smaller, embedded generation 
installations being commissioned, ranging from 1.8kW micro-systems to 600kW 
landfill methane gas-driven units. Details of all new installations are being captured 
and documented into Powerco’s network operating systems. All installations are 
commissioned under Powerco’s embedded generation standards to ensure safety and 
security.

3.2.6. Zone Substations 

Subtransmission voltage is converted to distribution voltage by means of zone 
substations. These are mostly 33/11kV, but a few are 33/6.6kV or 66/11kV. Some 
supply 22kV from 11/22kV transformers. A radial feeder network runs from the zone 
substations throughout the service area. Zone substation transformer capacities range 
from 1.25mVA to 24mVA.

Substations supplying urban/industrial loads typically have two transformers, two 
incoming 33kV feeders and anywhere between four and 15 outgoing distribution 
voltage feeders, except in the Whanganui and Valley areas where some single 
transformer substations are typically used.
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For rural substations only one transformer is normally provided, and there are typically 
three to six distribution voltage feeders.

Figure 3.5: CBD Zone Substation, Main St, Palmerston North.

Figure 3.6: Inside a Rural Zone Substation, Kauri Point, Tauranga Region.

There are two vector groups in use: Dy11 in the Valley area and the ex-Taranaki 
EPB area; and Yy0 in the other regions. The difference in vector groups limits 
interconnection between regions and restricts the interchanging of transformers.

In CBD areas, modern zone substations are fully indoors, often with enclosed 
transformers. In rural and suburban areas, they often comprise a fenced outdoor switch 
structure with outdoor transformers and indoor 11kV switchgear. Some of Powerco’s 
remote rural zone substations comprise a simple road side transformer with pole-
mounted reclosers. 

The sites for zone substations need to be secure. Zone substation sites should be 
designed to minimise the risks of flooding. Buildings and equipment should be well 
secured for earthquake exposure of suitable return period and designed to minimise 
the risk of fire. The sites should be fenced and locked to prevent public access. Oil 
containing equipment should be bunded to minimise environmental risk. New or 
upgraded zone substations need to be designed to limit acoustic noise to within District 
Plan requirements. 

Zone substations become the focal point for earth fault currents from the distribution 
network, and they need to incorporate a well-designed earth grid to assure safe step 
and touch voltage levels. Concrete or stone chip is often used to bring about safe 
earthing. Neutral Earthing Resistors may be used, should safe earthing not otherwise 
be able to be assured. 

Table 3.4: Zone Substation Statistics

Zone Substation Stats as at 31 March 2010 Eastern
Southern & 

Western Total

Number of central city zone substations 2 6 8

Number of suburban or town zone substations 24 32 56

Number of rural and remote rural zone substations 11 22 33

Number of zone substations whose role is predominantly 
supplying industrial load 7 7 14

Number of switching stations 1 1 2

Total zone substations and switching stations 45 68 113

Zone substation capacities and security of supply classes are given in Section 8. General 
information on the ages of zone substation equipment is given in Section 7. Proposals for 
oil containment improvement are given in Section 9.
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3.2.6.1 Justification for Zone Substation Assets

Zone substations convert subtransmission voltage levels of 66kV or 33kV to distribution 
voltage levels of 22kV, 11kV or 6.6kV. They are required because voltages above 22kV 
are not an economically viable means of distributing electricity to individual consumers 
or groups of consumers, except for single customers with a load above about 8mVA.

In many cases, equipment redundancy is provided at zone substations so that supply 
can be maintained in the event of an equipment failure and maintenance can be 
performed without a supply interruption. 

3.2.7. Distribution Network

Electricity is distributed from the zone substations around suburbs and rural localities 
to consumers using a network of 22kV, 11kV or 6.6kV distribution lines or cables. Like 
the subtransmission networks, these voltages are mainly a consequence of history, but 
they correspond to the 24, 12 and 7.2kV maximum apparatus voltages set by IEC. 

The majority of the rural distribution networks are of overhead construction, on concrete 
or wooden poles. In suburban areas, there is a mix of overhead and underground 
construction, depending on the age of the original reticulation and the planning rules 
of the particular local authority at the time. In CBD areas, the distribution network is 
almost invariably underground. 

Overhead distribution circuits usually comprise three conductors arranged in a flat 
configuration. The distribution circuits may be accompanied by low-voltage circuits 
under-built on the same line. In some rural areas where customers have a need for 
single phase supply, circuits may have only two wires. In remote rural areas, Single Wire 
Earth Return (SWER) systems may used. The majority of poles are reinforced concrete, 
pre-stressed concrete, hardwood or softwood. Railway iron poles exist in some areas. 
Overhead conductor types are predominantly aluminium (AAC or ACSR), copper or in 
some remote areas, galvanised steel. The present norm is to use pre-stressed concrete 
poles with hardwood cross-arms and AAC conductor.

Underground cables tend to have paper or cross-linked polyethylene (XLPE) insulation 
and either copper or aluminium conductors. The present norm is to use underground 
cables with aluminium conductors and XLPE insulation. 

Distribution network configurations are typically highly meshed to a degree dependent 
on the density of load. Distribution networks in CBD areas are heavily meshed and, at 
the other end of the scale, remote rural feeders may contain little ability to interconnect. 

Table 3.5: Distribution Network Statistics

Distribution Network 
Stats as at 31 March 
2010 

Eastern Southern & Western Total

OH UG Total OH UG Total OH UG Total

Length of 22kV 
Circuit (km) 0 0 0 120 0 121 120 0 121

Length of 11kV 
Circuit (km) 4682 1125 5807 9194 618 9812 13,876 1,743 15,619

Length of 6.6kV 
Circuit (km) 0 0 0 419 9 428 419 9 428

Total Distribution 
(km) 4,682 1,125 5,807 9,733 627 10,361 14,415 1,752 16,168

Figure 3.6: Rural Distribution Line, Rangitikei area.

Despite their meshed configuration, distribution feeders are always operated in radial 
fashion, apart from short periods while feeders are paralleled to transfer loads from one 
feeder to another. 

The meshed nature of distribution feeders provides a degree of security for maintaining 
supply to customers during fault events or maintenance shutdowns. 

Distribution network conductor size is selected to provide a mix of adequate capacity 
to accommodate the forecast load during backfeed situations, adequate voltage 
performance, adequate fault capacity and optimising the energy-loss profile of the 
network. Voltage performance can be improved by ensuring that the power factor of 
the electricity is adequate, or through voltage regulators.

Further descriptions of the distribution networks are given in Section 3.3.
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3.2.7.1 Justification for Distribution Assets

Electricity is distributed to consumers or groups of consumers using lines or 
cables operating at between 6.6kV and 22kV, usually 11kV. These voltages can 
distribute electricity for many kilometres depending on the load, and switchgear 
and transformation to customer voltage is reasonably cost effective. As low-voltage 
reticulation is limited to around 400m, distribution voltage feeders constitute a 
significant part of the network’s total assets.

3.2.8. Distribution Switchgear 

Distribution switchgear is specialised equipment used for transferring the load 
between distribution feeders, moving distribution feeder open points, isolating faulted 
components from the rest of the network, or for providing points of isolation to enable 
work to be done safely on the distribution network. 

In overhead networks, distribution switchgear includes air-break switches, circuit-
breakers, links and fuses, which are used to partition or sectionalise parts of distribution 
feeders; and reclosers, sectionalisers and fuses, which are used to isolate faulted 
sections from the main distribution feeders.

 
Figure 3.7: Air-break Switch (left) and Dropout Fuse.

Figure 3.8: Ground-Mounted Switch.

The selection of the types of switch for a particular application depends on the 
requirements for breaking load or fault current and the break time differences between 
phases. Safety of operation is the main consideration influencing the maintenance and 
selection of distribution switchgear. 

Overhead links or fuses are used when the break times between phases during 
sectioning are not critical, such as on overhead spurs. Air break and load break 
switches are used when the break times between phases are critical, such as when 
paralleling different feeders or on spurs with significant lengths of cable. Other types of 
switch are able to be operated remotely via SCADA.

In underground networks, oil switches or ring main units (oil-filled, vacuum or SF6-filled) 
are used to sectionalise parts of the distribution feeders. Ground-mounted transformers 
are protected through fuse switches as part of the ring main units. 

Sectionalisers, reclosers and circuit-breakers are used when the distribution switchgear 
needs to fulfil a protection function, such as where network faults need to be isolated. 

Distribution capacitors and voltage regulators have been included in this category of asset. 
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Table 3.6: Distribution Switchgear Statistics

Distribution Switchgear Statistics Eastern
Southern & 

Western Total

Air-break Switch and Load-Break Switch 3,471 2,749 6,220

Sets of Dropout Fuses and Links 12,565 19,849 32,414

Reclosers and Sectionalisers 99 234 333

Distribution Switch or Fuse Switch 1,997 2,193 4,190

Capacitors 41 0 41

Voltage Regulators 24 35 59

3.2.8.1 Justification for Distribution Switchgear Assets

Switches are installed at intervals along distribution feeders to provide interconnection 
between adjacent feeders, to enable supply to be restored in the event of a fault and to 
minimise supply interruptions for maintenance. The selection of the type of distribution 
switchgear is described above: with well selected switches, the network is robust 
against unnecessary customer outages, excessive stress during faults, earth fault trips 
during switching and phenomena such as ferro-resonance. 

Distribution capacitors and voltage regulators are required at times to maintain 
acceptable voltage on the distribution network and to customers. 

3.2.9. Distribution Substations 

Distribution substation configurations across the regions vary because the 
organisations predating Powerco used different substation arrangements. However, 
urban distribution substations generally have a ground-mounted transformer with a 
low-voltage fuse panel, and may have an accompanying ring main unit. They may be 
enclosed within a consumer’s building, housed in a concrete block walk-in enclosure, 
or berm-mounted in a variety of enclosures. Sizes depend on load density, but typically 
range from 500kVA to 1.5mVA capacity in CBD areas, and 200 or 300kVA in suburban 
areas, or 50 or 100kVA for lifestyle areas.

Pole-mounted distribution substations are usually used in rural areas or in suburban 
areas with overhead distribution networks. These substations range in capacity from 
15kVA up to 200kVA. Often they may not have low-voltage fuses, but rely instead on 
the high voltage fuses to protect against faults or, in urban areas, on the low-voltage 
network having a covered conductor. 

Suburban pole-mounted substations may be mounted on an H-type pole structure or 
single pole. The present norm for suburban areas with existing overhead networks is 
to have a ground-mounted substation with cable connections to the overhead circuits. 
This configuration has a better seismic risk exposure. 

A typical suburban residential substation will comprise a ground-mounted “dog 
bone” type transformer mounted on a concrete pad. On one end of the transformer 
is a cubicle for the HV terminations and on the other side is a cubicle for the LV 
terminations. LV cables terminate onto a frame that contains up to four or five banks of 
fuses, often maximum demand measuring equipment and street-lighting control relay. 
The cubicles are locked to prevent access by the public. 

 

 
Figure 3.9: Pole-Mounted Substation, “Dog-bone” Ground-Mounted Substation, CBD Kiosk 
Substation and Fibreglass Enclosure Ground-Mounted Substation (clockwise from top left).

In central city areas, distribution substations may be located in a purpose-built kiosk or 
in a room in a customer’s building, along with associated ring main unit. The substation 
may comprise up to three distribution transformers with panel-mounted low-voltage 
switchgear. The LV switchgear may contain links for connecting adjacent low-voltage 
networks together along with feed outs to nearby buildings or installations. 
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Industrial distribution substations may have a similar set up to those in CBDs except 
that usually the low-voltage switchgear is owned by the customer. 

Rural distribution substations generally comprise a transformer on a pole, Figure 3.9, 
with associated high-voltage fuse gear, and often low-voltage fuses. Sizes range from 
15kVA to 100kVA depending on load density, with 15kVA generally used for remote 
rural areas (60A peak with ADmD at zone substation level of 2kVA, or 13% utilisation) 
and between 30 and 100kVA often used for dairy farm or orchard areas. 

Some of the smaller pole-mounted transformers are single-phase units being fed from 
two- or three-wire distribution lines; others are three-phase units depending on the 
nature of load supplied and on the available distribution network phasing. 

Table 3.7: Typical Distribution Substation Application by Transformer Size

Transformer Capacity 
(kVA) Typical Application

15kVA Single remote rural customer

30kVA Between 1 and 4 rural customers with small LV network connecting the 
customers

50kVA Between 5 and 9 rural or lifestyle customers, or single large agricultural load

100kVA Up to 22 suburban or semi-rural customers, or large agricultural load

200kVA Up to 47 suburban domestic customers, or industrial load

300kVA Up to 72 suburban domestic customers, or industrial load

500kVA High-density suburban domestic customers, industrial or commercial load

750kVA Industrial or commercial load

1000kVA, 1500kVA Commercial load in CBD or large shopping centre, industrial process

Above 1500kVA Special industrial process

All distribution substations have a neutral connection to earth as part of the multiple 
Earthed Neutral (mEN) system. The earth connection may be made through driven 
earth stakes or through buried conductors. For safety reasons, it is important that the 
earth connection is integral and earth testing is performed at regular intervals, although 
theft of the copper earths has been increasingly noticed.

The distribution substation often contains a maximum demand indicator that allows 
monitoring of the historical loading at the transformer. The substation also often 
contains a streetlight control relay. 

Table 3.8: Distribution Transformer Statistics

Distribution 
Transformer Stats as 
at 31 March 2010

Eastern Southern & Western Total

Pole 
Mount

Ground 
Mount Total

Pole 
Mount

Ground 
Mount Total

Pole 
Mount

Ground 
Mount Total

Above 1500kVA 0 78 78 0 2 2 0 80 80

1000kVA 
1250kVA& 
1500kVA

0 123 123 0 110 110 0 233 233

500kVA, 750kVA 5 454 459 9 532 541 14 986 1,000

200kVA, 300kVA 46 1,803 1,849 823 1,584 2,407 869 3,387 4,256

100kVA 251 2,078 2,329 962 573 1,535 1,213 2,651 3,864

50kVA, 75kVA 1,697 0 1,697 2,097 0 2,097 3,794 0 3,794

30kVA 4,505 0 4,505 9,930 0 9,930 14,435 0 14,435

15kVA 1,971 0 1,971 2,673 0 2,673 4,644 0 4,644

33kV ZS Ripple 
Injection 0 5 5 10 7 17 10 12 22

Total 8,475 4,541 13,016 16,504 2,808 19,312 24,978 7,346 32,328

3.2.9.1 Justification for Distribution Substation Assets

Distribution substations convert distribution voltages to 230/400V for consumers to 
use. They are located close to groups of consumers because the low voltages cannot 
be distributed more than about 400m without excessive voltage drop.
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3.2.10. Low-voltage Assets

Figure 3.10: Low-voltage Line.

Low-voltage (LV) assets consist of 400V lines and accompanying customer fuse 
holders (overhead networks) and cables, service boxes, link boxes and pillar-boxes 
(underground networks). By design, the LV neutral is intended to be maintained at earth 
potential (as part of the multiple Earthed Neutral (mEN) system) and special earth banks 
may be in place ensure this.

Overhead low-voltage circuits may be mounted on their own poles or they may be 
under-built below a distribution network circuit. Low-voltage circuits may have as many 
as six conductors, comprising three phases, one neutral, one dedicated streetlight wire 
and one hot water pilot conductor. Conversely, low-voltage circuits may have only two 
conductors – one phase and one neutral for supplying one single-phase customer or a 
row of streetlights.

Underground low-voltage circuits may comprise a single four- or five-core cable, or a 
neutral screened three- or four-core cable. The final core may be used for supplying 
streetlights. A variety of cable types may be in use, ranging from PVC-covered single-
core conductors, such as “Beetle”, to stranded aluminium XLPE/PVC insulation. 

Service boxes located near to the consumer’s boundary contain fuses that are the 
means of isolating the connections to residential consumers. Roughly one service box 
exists every two consumers and the LV cable loops from box to box. Link boxes are 

special service boxes that contain one or two links capable of connecting two different 
LV network branches together. Pillars are distribution boxes that contain several LV links 
or fuses and provide multiple alternative feeds. They are generally found in CBD areas 
where high levels of interconnectivity are needed. 

A variety of historical standards of workmanship are evident, with some examples of 
corroding conductor or improper use of bimetallic lugs.

Low-voltage network design is dictated by the voltage fluctuation at each consumer’s 
premises. The number of consumers on a particular low-voltage network depends 
on the load density, but the distance from the distribution transformer to the furthest 
consumer is usually limited to around 400 metres. 

 
Figure 3.11: Street-mounted LV Pillar Boxes.

Consumers connect to Powerco’s LV network either by a cable from a service pillar, 
usually located on the boundary of the property, or by an overhead service line from a 
pole-mounted fuse. Ownership of service lines varies depending on the policy in place 
at the time of installation, but they are generally owned by the consumer from the point 
where the service line crosses the consumer’s property boundary, and owned by the 
distribution lines company from the property boundary back to the isolation fuse.

Powerco supplies streetlights although it does not own streetlighting columns, lamps, 
reflectors or lamp holders: these are generally owned by the Local Authority. A 
controlled streetlighting wire is often provided which may be mounted on the low-
voltage poles or on their own standards. The supply to each streetlight has its own 
means of isolation.
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Table 3.9: Low-voltage Network Statistics

Low-Voltage Network 
Stats as at 31 March 
2010

Eastern Southern & Western Total

OH UG Total OH UG Total OH UG Total

Length of 240V + 
400V Circuit (km) 1,761 1,544 3,305 3,246 1,551 4,797 5,007 3,096 8,102

Length of 
Streetlight Circuit 
(km)

330 914 1,244 754 561 1,315 1,084 1,475 2,559

Length of Hot 
Water Pilot Circuit 
(km)

186 6 192 176 446 622 362 452 814

Total Distribution 
(km) 2,277 2,464 4,742 4,175 2,559 6,734 6,453 5,023 11,475

Note: Water Heating Pilot in the Information Disclosures is included in the Streetlighting Figures

Figures exclude Service Connections and Road Crossings

3.2.10.1 Justification for Low-voltage Reticulation Assets

Low-voltage assets exist to supply consumers with electricity at 230V phase-to-neutral 
or 400V phase-to-phase. Consumers connect to Powerco’s network either by a cable 
from a service pillar or by an overhead service line from a pole-mounted fuse. The 
distance that LV networks can physically cover is usually limited to around 400 metres. 
The dimensioning of each low-voltage network depends on the economics of supply 
over the lifetime of the assets. That is, a marginal change in NPV of LV network cost 
should be balanced by a marginal change in NPV of distribution substation cost. This 
balance, in turn, depends on the density of consumers, the magnitude of their load 
usage and the diversity of their peak demands.

3.2.11. Protection and Control Assets

These assets may have a small overall replacement cost when compared with other 
asset categories but they are highly technical and they involve a high degree of 
strategic direction and careful design to work properly.

3.2.11.1 Protection and Control Configuration

The protection system is a key element in the operation of Powerco networks and, 
when properly implemented, it can have a significant impact in improving key network 
performance indicators. 

Key service requirements that the protection system equipment is to provide include:

• High reliability – the protection equipment must operate correctly when required, 
despite not operating for most of its life.

• Stability – the protection equipment must remain stable when events that look like 
faults occur (e.g. power swings, current reversals, etc.) and continue operating the 
way it should over the length of its life.

• Dependability - defined as the measure of certainty that the relays will operate 
correctly for all faults for which they are designed to operate.

• Security - defined as the measure of certainty that the relays will not operate 
incorrectly for any fault (e.g. an out-of-zone fault).

• Sensitivity, Speed and Selectivity – individual protection equipment must operate 
with the appropriate speed and coverage as part of an overall protection scheme

• Safety and Reliability of Supply – the protection scheme must assure safety to 
the public and personnel, as well as minimise damage to the network equipment. 
Correct operation is the key to providing good supply reliability.

• Simplicity - protection system should be simple so that it can be easily maintained. 
The simpler the protection scheme the greater the reliability.

• Economics - an important factor in the choice of a particular protection scheme is 
the economic aspect. maximum protection and supporting features consistent with 
sound economic evaluation.

3.2.11.2 Protection Assets

Protection relays or integrated controllers are used to detect, measure and initiate the 
clearance of faults on a high-voltage electricity network.

Protection systems include auxiliary equipment, such as current and voltage-measuring 
transformers, communication interfaces, special function relays, auxiliary relays and 
interconnecting wiring. They also include circuit-breakers and auto-reclosers.

Protection equipment on Powerco’s network falls into the following categories:

• Electromechanical protection devices;

• Static (analogue electronic) protection devices; and

• Numerical protection devices.
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3.2.11.3 SCADA and Communication Systems

Figure 3.12: Communications System Radio Antennae.

The system control and data acquisition (SCADA) equipment is used to control and 
monitor the networks remotely from the Network Operations Centre in New Plymouth. 
Powerco operates two SCADA systems, one supplied by Abbey Systems in the 
Western region and one supplied by Foxboro in the Eastern region. They comprise:

• SCADA master stations located at the Network Operations Centre;

• Remote terminal units (RTUs) located at zone substations;

• RTUs located on the distribution network. This includes pole-mounted and ground-
mounted units, radio repeaters and load-control plant.

Communication systems consisting of:

• VHF, UHF or microwave radio circuits, 

• Optical fibre,

• TelstraClear/Telecom leased circuits,

• CDmA and GPRS private IP networks,

• Powerco-owned copper cable communication circuits.

Communication hubs for the Abbey Systems SCADA at Hawera, Whanganui, 
Palmerston North and masterton are connected through a wide area network (WAN) 
to the master station located at the Network Operations Centre in New Plymouth. 
Communication hubs for the OSI SCADA system at Te Aroha and Tauranga are linked 
via a WAN to a separate master station in the Network Operations Centre.

A SCADA replacement project is proposed, which will replace the Abbey Western 
SCADA master Station and Load Control systems with OSI monarch to provide a 
common interface across Powerco.

Powerco is also re-establishing and enhancing its own VHF Voice Radio network to 
remove reliance on the current Fleetlink trunked radio system, thereby increasing radio 
coverage while reducing operational costs. 

3.2.11.4 Load-control Systems

Load-control systems allow electricity distribution companies to control the profile of 
the load demanded by consumers where they have load suitable for control. Audio 
frequency signals are sent through electricity distribution networks from ripple-injection 
plants. Ripple-receive relays, located at consumer main distribution boards, turn on or 
off certain consumer loads, such as hot water or space heating. Configured well, load-
control systems are highly effective at reducing demands at peak times by deferring 
non-time-critical power usage. The benefits of load-control systems include more 
predictable peak demand magnitudes, fewer peaking generation plants and deferred 
transmission and distribution capacity augmentations. The benefits accrue across the 
entire electricity sector. 

The load-control system comprises two main parts – the injection plant and the receivers. 
Powerco’s injection plants vary in type, technology and age, but generally they are 
operated under the control of the SCADA system and inject signals across the electrical 
network to control the receivers in the field. Injection plants are installed at some GXPs 
and some zone substations. The receivers are located at the point where the controllable 
load is connected and are generally owned by a third party, not Powerco.

The load-control system is used to control water heating and other controllable loads, 
to manage system peak demand, to provide load smoothing, to operate public lighting 
and to meet other customer requirements.
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Where the load-control system is used to control streetlights, Powerco provides a 
control signal to switch the lights on and off in accordance with the requirements of the 
lighting owner. Ownership of the streetlighting relay receivers varies depending on area. 
In some cases Powerco owns and maintains the relay receivers or local control system, 
in others they are third-party-owned.

3.2.11.5 Energy Measurement Systems 

Powerco’s network includes metering voltage and current transformers at 63 
installations. The voltage and current transformers’ outputs are used to power 
measurement devices and, in some cases, to operate other substation protection 
and control devices. The metering units are calibrated and maintained to meet the 
requirements of the electricity Governance Rules and Regulations. The metering units 
are embedded in the distribution network and comprise:

• Outdoor metering units, pole-mounted or ground-mounted, which are part of the 
network switching equipment; and

• Components of zone substations, including current transformers mounted on high-
voltage busbars, and voltage transformers forming part of the substation’s auxiliary 
voltage supply.

3.2.11.6 GXP Meters 

High-accuracy meters exist at grid exit points for checking the Transpower energy 
reconciliation meters to determine demand for load control purposes, SCADA 
indication purposes and recording power factor. most of these meters are now around 
20 years old or older. 

3.2.11.7 Justification for Protection and Control Assets

The protection assets assure the safe and legitimate operation of the network by 
detecting and isolating network faults that would otherwise harm the public and the 
workforce, or damage the network assets. 

The SCADA and radio, microwave and cable communication systems are used 
to monitor and control the status of the network and to enable some assets to be 
operated remotely. 

Load-control equipment benefits the entire electricity industry by improving the load 
factor of electricity demand. An improved load factor means less need for expensive 
peaking generation and lower installed capacity of transmission equipment and some 
distribution network equipment. With Demand Side management (DSm) taking on 
increasing importance, the need for effective and reliable load control systems is 
becoming more important.

3.2.12. Emergency and Critical Spares

Emergency spares are held to provide a level of immunity in the network operation 
against the (catastrophic) failure of assets. This may be for prescribed events, although 
one has to be careful to know where to stop. Emergency spares include things like 
transformers of assorted sizes, poles of different types, fuses and fuse elements, cross-
arms, insulators, bolts, pillar boxes, switch units, joint kits, compression joints and 
heat-shrink.

Critical spares are specialised parts that are held to keep an existing asset going. They 
may be consumables as part of a maintenance regime, or special parts that need to 
otherwise be specially manufactured due to obsolescence or have a long lead time. 
These may include tap changer parts, pressure oil cable joint kits, transformer bushings 
or switchgear parts. 

3.2.12.1 Justification for Emergency and Critical Spares 

Emergency spares are held to provide a level of security in the network against an 
unexpected failure of network assets that could be difficult to obtain (or in the quantities 
needed) at short notice. Without these holdings, consumers could be exposed to long 
periods without power supply. Emergency spares may be held for a prescribed type of 
event.

Critical spares are held to provide a level of security against the unexpected failure of 
a unique or specialised piece of equipment whose parts may be difficult to source at 
short notice. Critical spares may also be specialised consumables that a certain asset 
needs as part of its ongoing regular maintenance regime. Without critical spares, a 
network asset (and therefore the network) is exposed to excessive risk of failure. 

3.2.13. Back-up Generation Equipment

Back-up diesel generation is available for supporting the Network Operations Centre in 
New Plymouth and the operational hub at Palmerston North. 

Powerco owns around 20 small (5kVA) portable generators to provide customers with 
special power supplies in extreme circumstances where supply may not otherwise be 
able to be provided for long periods, such as in severe storms. 

mobile and temporary generators are hired when needed for minimising the customer 
impacts from planned shutdowns or when needed for emergencies. 

3.3. Area network descriptions 

Powerco has two contiguous networks, but within these there used to be several 
previously separate distribution network entities. By virtue of their history, each of these 
network parts has its own unique characteristics that need to be taken into account 
in the planning and network management process. The subtransmission networks of 
each network are shown in Appendix 2.
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3.3.1. Manawatu Network 

The manawatu region has three areas, based on the areas of the electricity supply 
authorities that used to operate them. These are manawatu, Palmerston North and 
Tararua.

The manawatu rural subtransmission network (ex-manawatu Oroua EPB) consists of 
open 33kV rings feeding four substations around the periphery of Palmerston North 
and 33kV radial feeders to Sanson and Kimbolton via Feilding. The Feilding substation 
supplies all Feilding’s load. The 33kV circuits are predominantly overhead construction 
on concrete poles.

Outlying suburbs and rural areas close to Palmerston North are supplied from the 
Kelvin Grove, milson, Kairanga and Turitea substations. These substations are located 
on the periphery of Palmerston North. All of these substations are supplied by two 33kV 
circuits from either Linton GXP or Bunnythorpe GXP. Turitea substation has neutral 
earthing resistors to limit fault levels.

The Palmerston North urban (ex-Palmerston North mED) subtransmission network 
comprises three 33/11kV zone substations. Keith Street substation, at the north-
eastern periphery of the urban area of Palmerston North, is supplied by two 33kV 
circuits from Bunnythorpe and an interconnection to Kelvin Grove substation. Pascal 
Street substation, at the western end of the City, takes supply via 33kV circuits from 
Bunnythorpe and Linton. Two circuits from Keith Street and a single circuit from Pascal 
Street supply main Street substation. All 33kV subtransmission circuits are underground 
in the city area. 33kV circuits outside this area are of overhead construction on 
concrete poles.

The Tararua network, formerly operated by the Tararua Electric Power Board, consists 
of four zone substations supplied from mangamaire GXP. It has two 33kV circuits 
feeding mangamutu substation, and a 33kV ring feeding zone substations at Pongaroa, 
Alfredton and Eketahuna. Auto transformers exist at these zone substations, which will 
be converted to standard Yy0 when the opportunity arises.

3.3.2. Taranaki Network

The Taranaki area comprises three areas, based on the areas of the electricity supply 
authorities that used to operate them. These are New Plymouth, Taranaki and Egmont.

The New Plymouth subtransmission network consists of two 33kV cables supplying 
City substation from Carrington GXP, two 33kV lines from Carrington GXP and one 
33kV line from Huirangi GXP supplying Bell Block substation, two 33kV cables owned 
by Powerco linking New Plymouth Power Station (NPPS) and moturoa GXP, and two 
33kV lines from Huirangi GXP to mamaku Road substation.

The Taranaki subtransmission network is an interconnected network supplying 12 zone 
substations from Huirangi GXP and Stratford GXP. The distribution network around 

Inglewood operates at 6.6kV – conversion may take place to 11kV or to 22kV. Some of 
the towns have load control via pilot wire and this can be complicated to reinstate If It 
fails. 

The Egmont subtransmission network supplies the south Taranaki area and consists of 
Cambria substation supplied via two oil-filled 33kV cables, and four zone substations 
supplied via two 33kV line closed rings from Hawera GXP. It also supplies three zone 
substations from Opunake GXP via an interconnected 33kV line network. One of these 
feeds the Oaonui Shore Station.

3.3.3. Tauranga Network

The Tauranga region covers the western Bay of Plenty area from near Athenree, north 
of Katikati to Otamarakau, east of Te Puke. Tauranga has significant industrial load 
and a major port. The Bay of Plenty area has predominantly dairy and orchard load, 
particularly kiwifruit and avocados.

Tauranga has two areas based on the electricity supply authorities that used to operate 
them. These are the ex-Tauranga Electricity Limited network supplying Tauranga CBD 
and the surrounding area, and the former Tauranga EPB network, which supplies 
the remainder. These areas used to be separately operated due to being supplied by 
transformers with different vector groups, but the Dy11 transformers have now been 
replaced with Yy0 units, and integration of the networks is proceeding.

The subtransmission network in the Tauranga region is connected to the grid via 
Transpower GXPs at Kaitimako, mt maunganui and Tauranga, where supply is taken at 
33kV and 11kV, and Te matai at 33kV. It also connects to generation from the Kaimai 
hydro scheme and generation at a fertiliser manufacturer.

mt maunganui GXP supplies matapihi, Papamoa and Triton substations at 33kV by 
double circuit lines and cables. A harbour bridge cable links Triton with Tauranga City 
substation at 33kV. Another zone substation is under construction at Omanu.

Tauranga GXP supplies the substations at Waihi Rd, Hamilton Street, Otumoetai and 
matua, Omokoroa, Aongatete, Katikati and Kauri Point by a network of lines and cables 
at 33kV. Trustpower’s Kaimai generation feeds into the 33kV network at Greerton 
switching station. At 11kV, the GXP supplies a large suburban and surrounding rural 
area including Greerton, Pyes Pa and Bethlehem out to the Kaimai Range.

Kaitimako GXP supplies the substation at Welcome Bay at 33kV. It is capable of 
supplying Atuaroa substation and interconnecting with Tauranga GXP.

Te matai GXP supplies Te Puke, Atuaroa and Pongakawa substations. A 33kV line 
interconnects Welcome Bay and Te Puke substations. 
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3.3.4. Valley Network

The Valley region covers the eastern area of the Waikato as far south as Kinleith, plus 
Waihi and the Coromandel Peninsula. Several small towns have some industrial load, 
but the rural area has predominantly dairy farming load.

The region has five grid exit points supplying Powerco’s network at 66, 33 and 11kV.

Kopu GXP supplies six substations on the Coromandel Peninsula and the Hauraki 
Plains at 66kV with a mixture of ring and radial feeds.

From Waikino GXP, 33kV lines run to Waihi, Whangamata, Waihi Beach and Paeroa 
also in a mixture of ring and radial feeds.

Waihou GXP supplies the Piako area. A 33kV meshed network supplies morrinsville, 
Waitoa, Farmer Road, Piako and Walton substations, although Walton and morrinsville 
are operated in radial configuration. Tahuna is supplied via a radial spur from Waihou 
GXP. mikkelsen Road, adjacent to Waihou GXP, is supplied by twin 33kV connections.

Hinuera GXP supplies the area around matamata, Tirau and Putaruru. The network 
consists of single radial feeds to Tower Road, Browne Street and Waharoa, and 
Putaruru via Tirau. This network can be partially backed up via a 33kV line between 
Walton and Browne Street.

Kinleith GXP supplies at 33kV and 11kV. The 33kV network supplies two substations at 
Tokoroa, maraetai Road and Baird Road, and the two substations associated with the 
water pumping stations for the Kinleith mill at midway and Lakeside.

Supply at 11kV is taken from Kinleith GXP for the Kinleith mill site. A co-generation 
plant is connected to the Kinleith GXP.

3.3.5. Wairarapa Network

The Wairarapa region covers the Wairarapa area from south of Eketahuna to Cape 
Palliser. Masterton has significant industrial load. The Wairarapa area has predominantly 
dairy farming load, although there are also many orchards and vineyards.

The network is supplied from masterton GXP and Greytown GXP.

masterton GXP supplies Akura and Te Ore Ore substations in a ring. A single line 
eastwards from Te Ore Ore supplies Awatoitoi and Tinui substations. It supplies Norfolk 
and Chapel substations on a ring, which is part line and part cable. It also supplies 
Clareville substation via two lines and Gladstone substation via a single line.

Greytown GXP supplies an interconnected line network which supplies Featherston and 
martinborough substations by two lines each, and Kempton, Hau Nui and Tuhitarata 
substations by one line each.

3.3.6. Whanganui Network 

The Whanganui region covers the area from Waiouru in the north to Bulls in the south, 
and includes the Rangitikei and Whanganui areas. The Whanganui network consists 
of four areas, Whanganui, marton, Taihape and Raetihi. Whanganui and marton have 
significant industrial load. The rural area has a predominantly mixed farming load.

The Whanganui area is supplied from two Transpower GXPs at opposite sides of the 
city, Wanganui GXP and Brunswick GXP. A 33kV line runs between these, passing 
through substations at Peat Street, Castlecliff, Beach Road and Taupo Quay on the 
way. Hatricks Wharf substation is connected by 33kV line to Wanganui GXP and 
by 33kV cable and line to Peat Street. A radial line connects Peat Street to Kai Iwi 
substation, and another connects Brunswick GXP to Roberts Avenue substation. A 
radial line connects Wanganui GXP to Wanganui East substation, and two short radial 
lines connect Wanganui GXP to the adjacent Blink Bonnie substation.

The marton area is supplied from marton GXP. One line connects marton GXP to Bulls 
substation. Another line connects marton GXP to Arahina and Rata substations, and a 
short cable connects marton GXP to the adjacent Pukepapa substation.

The Taihape area is supplied from mataroa GXP. It is connected to Taihape substation 
by three lines, two of which are in parallel, to form two circuits, and it is connected to 
Waiouru substation by a single line.

The Raetihi area is supplied from Ohakune GXP. There is a small, embedded hydro 
generator near Ohakune. 

3.4. network Assets by Prevailing Customer Type 

3.4.1. Industrial and Commercial (F1)

The network configuration for large industrial customers (F1 in Tables 4.5 and 8.3) 
is commensurate with the nature and capacity of the customer’s load. Typically, for 
customers with a demand above 3mVA, dual 11kV feeders are available, providing a 
no-break supply for maintenance, or back-up in the event of a single fault. Automated 
or remote control of 11kV switching is provided for some major customers. The cable 
and conductor sizes reflect the load size. In general, newer areas have underground 
reticulation, while older areas are overhead.

Due to the higher load currents, there tends to be limited load transfer capacity through 
the 400V networks. Typically radial 400V feeders from the transformer to the consumer 
are provided. In some industrial subdivisions 400V interconnection between feeders is 
provided using either 240mm2 or 185mm2 aluminium cable, but load transfer is limited.
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3.4.2. Kinleith Mill Site

There is a significant network owned and operated by Powerco supplying 33kV 
subtransmission and 11kV distribution assets located at the Carter Holt Harvey Pulp 
Paper mill at Kinleith, near Tokoroa. The network is highly interconnected, beginning 
at the cable terminations of the Transpower switchgear at the Kinleith GXP, and 
ending at the low-voltage terminals of the supply transformers. The system is mainly 
underground, comprising 29 11kV feeders, and including one 33kV circuit that supplies 
midway and Lakeside substations. 

There are 230 indoor 11kV switches and circuit-breakers grouped into 32 switchboards 
that range in size from four to 24 panels, 64km of cable circuits (33 and 11kV), 24.6km 
of overhead line (33 or 11kV), and 136 transformers that provide a total of 195 mVA of 
distribution capacity converting 11kV to 3.3kV, 575V, 415V, or 440V.

3.4.3. Te Rerehau Windfarm Site

An underground cable reticulation system links wind turbines in the manawatu area 
and connects them to the Tararua 3 transmission GXP. This comprises 28km of 33kV 
underground cable, presently 81 33kV/400V distribution transformers, an optical fibre 
network and a 33kV switching station. 

3.4.4. Large Customers

Customers with an installed capacity of greater than 1.5mVA (owned by Powerco and 
excluding Kinleith) are characterised as follows: 

Region Number of Large Customers Total installed capacity

Eastern Region 42 customers Over 192 mVA

Western Region 52 customers Over 190 mVA

The large customers and their impacts on network operations are characterised 
by industry sector below. Generally, the type of asset maintenance applied does 
not depend on whether the assets are dedicated to the customer or not, and the 
maintenance regimes applicable are described in the Asset Life Cycle section. 
However, the available windows for maintenance are dictated by the special needs of 
each customer. 

Industrial Customer Installed Capacity by Sector
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Figure 3.13: Installed Transformer Capacity by Large Customer Sector.

Notes:
1. Timber processing sector includes sawmills and wood-processing plants. It excludes the Kinleith 

Pulp and Paper Mill site.
2. The Food Processing sector includes meat and chicken industries, flour industries, major cool 

stores, major bakeries and breweries. 
3. The Manufacturing sector includes vehicle assembly, plastic pipeline, carpets and electrical cable 

industries. 
4. The Chemical sector includes oil and gas process industries.
5. The Government sector includes the NZ Defence Force Bases, University Campus and Research 

facilities.
6. Some customers own their own transformer capacity.

The size of these customers puts them on feeders with a Powerco security class of F1 or 
F2, which requires a security of supply of at least AA (restoration time of 45 minutes). 
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3.4.5. Dairy Sector

The dairy industry electricity peak demands occur in spring. The industry requires a 
reliable electricity supply, so shutdowns for maintenance or network upgrade activities 
have to be planned for the dairy dry season, especially in South Waikato and South 
Taranaki. 

At an individual farm level, operations are intensifying and amalgamating. There is 
greater use of irrigation and new technologies. The overall impact is that the load is 
increasing and the operations require higher reliability of supply and better quality 
of supply than was previously the case. This is consuming existing spare capacity, 
creating a greater onus on effective network planning and operations. 

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

Fonterra – morrinsville Fonterra – mainland Products

Fonterra – Tirau Fonterra - Pahiatua

Fonterra – Waitoa Fonterra - Longburn

Open Country Cheese Silver Fern Farms

Tatua Dairy Open Country Dairy Ltd Wanganui

3.4.6. Timber Processing Sector

Timber processing facilities may be located in remote areas where there is low network 
security. This means that outage planning may involve extensive customer consultation 
and that voltage fluctuations may occur. 

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

CHH - Kopu Kiwi Lumber - Sawmill

Kiwi Lumber Juken Nissho

Pacific Pine

PukePine Sawmills

Thames Timber

Fletcher Challenge Forests

Claymark Katikati

3.4.7. Food Processing Sector

Outage requirements for customers in this sector can usually be co-ordinated if 
sufficient notice is given. Unplanned outages can lead to spoiled products, causing 
expensive wastage and staff disruption. Coolstores are significant growth packages 
and can have heavy, peaky loads. Careful planning is needed to ensure adequate 
backfeed capability is allowed for these loads. Back-up capacities to the full site 
capacities are becoming more difficult to provide due to the size of the loads.

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

Apata Coolstores Affco NZ Feilding

Affco Rangiuru Affco NZ Wanganui

Baypac ANZCO Foods

Champion Flour Aotearoa Coolstores

Eastpac Coolstores Canterbury meat Packers

Greenlea meats Cold Storage - Nelson

Huka Pak Totara DB Breweries

Hume Pack N Cool Ernest Adams

Inghams Enterprises mt maunganui Foodstuffs

Inghams Enterprises Waitoa Foodstuffs Coolstores

Cold Storage Tauranga Goodman Fielder meats

Silver Fern Farms International malting Company

Sanford Riverlands Eltham

Seeka Riverlands manawatu

Trevalyan Coolstore Tegel Foods

Wallace Corporation Yarrows Bakery

Seeka

Cold Storage International
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3.4.8. Transportation Sector

Port operations are based around shipping movements and the quick turnaround 
of ships is important. When ships are in port, the facilities make heavy demands 
on the electricity distribution network and at these times a highly reliable supply is 
needed to ensure a fast turnaround. A secure supply (N-1) is therefore needed by 
ports. Continued drive for efficiency and increasing demands in this sector has been 
squeezing the windows available for maintenance. Both of the main ports supplied 
by Powerco are on growth paths. The port in Tauranga is highly competitive with a 
large expansion planned. Improvements in the capacity of the rail link between New 
Plymouth and marton have occurred but the closure of the rail link from Stratford to 
Taumarunui could constrain Westgate’s future growth path.

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

Port of Tauranga Westgate Transport

3.4.9. Manufacturing Sector

The manufacturing sector is dependent on the prevailing general economic conditions 
and the economic conditions within the industry’s particular niche. The requirements on 
the electricity distribution network can therefore vary accordingly. 

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

A & G Price MCK Metals Pacific

Fulton Hogan Ballance Agri-Nutrients

Thames Toyota Olex Cables NZ

Katikati Quarries 2001 Iplex Pipelines NZ

Waihi Gold Taranaki By-Products

Waters & Farr

Cavalier Spinners

Van Globe

3.4.10. Chemicals Sector

The chemical sector is heavily reliant on a reliable supply of electricity with few voltage 
disturbances. Some of the machines in this industry can create large voltage dips on 
the network when they start. This needs ongoing co-ordination with the customers. 

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

Ballance (mt maunganui) Shell Exploration NZ - Pohokura

Evonik methanex NZ – Waitara Valley

Ballance (morrinsville) Shell Todd Oil Services - Oaonui

methanex NZ – Waitara Pumps

Origin Energy – Waihapa TAG

Government Sector & Research Facilities

Some of the Government sector organisations have on-site generation which needs to 
be co-ordinated with Powerco’s network operations. 

Eastern customers > 1.5MVA installed capacity Western customers > 1.5MVA installed capacity

Chapel St Sewage Plant AgResearch

Tauranga Hospital Dow AgroSciences NZ

Bay of Plenty Polytech Taranaki Healthcare

Wanganui DC - Waste Water Treatment

NZDF – Army Training Waiouru

TEI Works

Fonterra Research Centre

NZDF – Linton military Camp

midCentral Health

NZDF – RNZAF Base Ohakea

massey University – Turitea Campus

3.4.11. Central Business District Networks 

The networks in the Tauranga, Palmerston North, New Plymouth, Wanganui, Tokoroa 
and masterton central business districts (CBDs) consist of highly interconnectable 11kV 
radial feeders. Switching points are provided at most 11kV/400V transformer locations. 
There is a high level of interconnection between adjacent 11kV feeders (F2 in Tables 4.3 
and 8.3). The reticulation in the CBDs is 100% underground, with cable sizes ranging 
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from 70mm2 to 300mm2, aluminium or copper. In some areas there are express 
feeder inter-ties of up to 630mm2. In key locations 11kV switch automation is being 
progressively introduced, and provision for future automation is being provided at less 
critical locations. This configuration allows quick restoration of supply in fault situations.

The 400V network consists of radial circuits with a high degree of interconnection. The 
interconnection between distribution substations is made at junction boxes located 
along the 400V circuits. The cable sizes are typically large (up to 0.5 sq. inch copper). 
The 400V network is 100% underground in the CBDs. Load can be transferred across 
the 400V network in some locations.

The main streets of most towns and suburban centres in Powerco’s network have a 
typical urban network configuration. In these centres the business district is largely or 
completely underground.

Large retail business customers include 88 The Square in Palmerston North, Bayfair in 
mt maunganui and Centre City Shopping Centre in New Plymouth.

3.4.12. Residential Networks 

Both 11kV and 400V residential distribution networks (F3 in Tables 4.3 and 8.3) 
are interconnectable radial networks. The level of interconnectability is moderate, 
commensurate with the reliability requirements. In general, newer areas have 
underground reticulation, while older areas are overhead. In some urban areas, the 
distance and/or load between switching points is such that Powerco’s planning criteria 
are not fully met. 

Low-voltage networks in residential areas tend to be extensive, with transformer 
capacities of around 200kVA typically supplying 50 or more ICPs. Load can be 
transferred across the 400V network in some locations either through link boxes or 
through temporary jumpers.

3.4.13. Rural Networks (F4)

The rural network consists of 11kV lines with isolators installed every 1-2km in some 
regions (F4 in Tables 4.3 and 8.3). This enables flexibility of switching, but presents 
a maintenance and reliability liability. Generally, 11kV spur lines may be fused with 
dropout fuses. There is some interconnection between feeders to allow backfeeding in 
maintenance and fault situations. Feeders are overhead lines on wooden or concrete 
poles.

Line reclosers and sectionalisers are used in rural areas. Typically reclosers are placed 
at the transition between urban and rural loads and between rural and remote rural 
loads. Sectionalisers are used on some spur lines. many reclosers are SCADA-
controlled.

Low-voltage networks may be short supplying up to around five ICPs and transformer 
capacities of up to around 100kVA are common.

3.4.14. Remote Rural Networks (F5)

Remote rural feeders are generally radial (F5 in Tables 4.3 and 8.3) with limited or 
no interconnection between adjacent feeders. In some areas, 11kV isolators and 
11kV dropout fuses are used to provide discrimination and sectionalising under fault 
conditions. Some remote areas are supplied by two-phase lines, and a small number 
are supplied by Single Wire Earth Return (SWER).

Due to the scattered nature of the population there are no significant rural 400V 
networks. Typically, the 400V network extends 100-200mm under the main distribution 
voltage lines from the distribution transformer to supply nearby loads. Distribution 
transformers would typically have a capacity of 15 or 30kVA. 

many of the remote rural coastal communities have been undergoing subdivision, 
leading to stress on the electricity networks that supply them, particularly during 
holiday periods. Furthermore, there is a tendency that the consumers moving to 
these communities are used to urban supply reliability and have consequent high 
expectations. 

3.5. network Asset Age and Condition

3.5.1. The Assets by Age

The average design life and age of the distribution network is shown Table 3.10. The 
rules that the ODV Handbook uses for determining equipment age have been applied. 
For example, line age equates to pole age.

Asset replacement cost versus age graphs are presented below and indicate the overall 
age of the assets. Certain groups of assets have unknown ages because installation 
records have been lost or installation dates were not recorded. Asset numbers shown 
for the last three to four years are low, as there have been delays in getting installed 
assets recorded in GIS, from which these graphs are produced. 

Since the preparation of the 2007 AmP, much work has been done to re-estimate 
the ages of some of the assets, particularly distribution switchgear. This has involved 
investigating the type of switch and comparing the previously estimated age with the 
known periods of manufacture for each switch type. The overall result is more targeted 
age estimations, resulting in smoothed and more accurate age profiles. 
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Table 3.10: Average Age of Assets 

Asset Category

Average Design 
Life (Weighted 

by Cost)

Average Age 
at 31/3/2010 

(Weighted by Cost)

Overhead Lines 57.5 31.0

Underground Cable 46.5 21.1

Distribution Transformers 55.0 24.0

Subtransmission & Distribution Switchgear 36.8 21.3

Zone Substations 44.3 25.0

Note 1: Average age has been calculated using improved data integrity over the September 2007 plan.

Age profiles give a macro-perspective of asset replacement projections, although actual 
asset replacement is normally driven from the known asset condition. While longer-term 
renewal forecasts need to be made on the basis of age profiles, actual commitment to 
renewal projects is based on asset condition.

The age profiles have been derived from the electricity network ODV, using standard 
replacement costs and multipliers. The standard ODV replacement costs are based on 
optimum conditions in 2003/04 that were rarely achieved in practice, including mass-
scale construction of the full asset under fully competitive conditions by an efficient 
new entrant under brownfield site conditions. Other than greenfield subdivisions, actual 
construction conditions are almost always more adverse than this, and the following 
factors tend to increased replacement cost:

• Piecemeal replacement – almost all of Powerco’s renewal projects are of piecemeal 
type, because it is not economically efficient to replace assets that have not reached 
the end of their lives;

• Work complications – constraints on shutdown times or the need to do renewal or 
upgrade work live. Severe complications can arise for zone substation switchboard 
replacements or for pole replacements involving multiple circuits; 

• Non-competitive costs – in some rural areas Powerco is unable to obtain the degree 
of competition among its contractors that is available in other areas; and

• Low asset capital efficiency – certain work types, by their nature, have a low capital 
efficiency. An example is line reconductoring or pole replacement projects. While 
these tend to have a capital efficiency of between only 15 to 40% (refer to Section 
7.4), they still usually represent the best renewal or development option.
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Figure 3.14: Total Asset Age Profile.

The age profile for the entire infrastructure, based on current replacement costs and 
presented as a nine-year moving average, is given in Figure 3.14 above. 

Current experience has shown that actual replacement costs are significantly higher 
than the ODV replacement costs. Actual current replacement costs assumed are as 
follows, but even these do not represent the present true costs of replacement:

Overhead Lines: 2.9 times ODV unit rate

Underground Cables: 1.9 times ODV unit rate

Distribution Transformers: 1.6 times ODV unit rate

Distribution Switchgear: 1.6 times ODV unit rate

Zone Substation Equipment: 1.7 times ODV unit rate

The bars on the graph in Figure 3.14 and the following graphs show the current 
replacement cost calculated on these figures. 
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3.6. overhead Lines

3.6.1. Overhead Lines Age Profile

In Figures 3.15 to 3.19, the bar graphs show the unsmoothed asset age profiles and 
the green line is a nine-year moving average. How the unknown age assets have 
been assigned can be clearly seen. A single bar at the right-hand end of the graphs 
represents assets over their standard design life. It should be noted that equipment 
with different design lives are included in these graphs. Graphs showing replacement 
cost against year of replacement are included in Sections 7.6 to 7.11.

Overhead Line Replacement Cost vs Age 
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Figure 3.15: Overhead Line Age Profile.

Figure 3.15 shows the age profile of overhead line assets based on the current 
replacement cost. It includes overhead lines and their replacement cost multipliers, 
overhead service connections and associated traffic management. There is a large 
hump of replacement value among line assets with an age of between 15 and 35 years. 
Lines have a standard useful life of between 45 and 60 years and the graph indicates 
that a wave of line renewal activity is coming over the next 20 years. This is in common 
with many other line companies in New Zealand, Australia and the UK.

3.6.2. Overhead Line Condition

Condition monitoring, shows that most lines are in the condition expected for their age, 
although some in harsh coastal areas have deteriorated more quickly than expected. 
Steel core corrosion in ACSR conductors is a problem in coastal areas, and some older 
copper conductors have become work-hardened by wind movement and load cycling.

In Tauranga, there are some instances of concrete poles with low top-load strengths. 
These poles are allowed to remain in service unless additional load is required on the 
pole head due to heavier conductors. In the Hawera area, some concrete poles were 
manufactured with salt-contaminated sea sand. many of these have spalling exposing 
the reinforcing steel. These are monitored to ensure they have sufficient strength for the 
loads they are carrying.

In some places, cross-arms are too short for the spans of conductors they support 
resulting in conductor clashing. These are rectified when they are identified as 
problems.

Some 33kV insulators (batches from the 80s and 90s) appear to have a specific failure 
mode where the neck breaks off the top shed. multiple-piece 33kV pin insulators 
mounted on steel cross-arms with heavy conductors appear to fail by splitting or 
breaking the cement between the shells. These insulators are replaced when this failure 
mode arises.

A tendency to fail has been noted on kidney strain insulators, although wholesale 
replacement is not considered justified. These insulators tend to be located on older 
wooden poles and programmed pole replacement will eventually phase them out. 
Polymer strain insulators are used on some replacement structures.

Cross-arm and insulator replacement is being undertaken to maintain the condition at 
the overall line asset.
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3.7. Underground Cables

3.7.1. Underground Cable Age

Underground Cable Replacement Cost vs Age 
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Figure 3.16: Underground Cable Age Profile.

Figure 3.16 shows the age profile for underground cable assets based on current 
replacement costs. It includes underground cables, underground service connections 
and associated traffic management. Prior to 35 years ago, little cable had been 
installed. The age profiles show that little cable replacement will be required as cables 
have a standard life of 40 to 70 years. However, an increasing number of early XLPE 
insulated cables are being found to need replacement before their standard lives 
because of water treeing in the insulation, screen corrosion, poorly adhering semicon 
layers or other manufacturing defects. It is also becoming evident that the increasing 
density of load in CBD areas will dictate the replacement of LV cable. 

3.7.2. Subtransmission Cable Condition

Subtransmission cables and distribution cables are generally in good condition, 
commensurate with their age. The majority of failures are caused by third-party damage 
– by contractors excavating in road reserves. Some failures have been attributed to 
joint failure, poor manufacture of early XLPE cables and poor installation.

The 33kV oil-filled cables in Palmerston North are around 40 years old. Design 
shortcomings in joints of the type used on these cables have been identified elsewhere, 
and an investigation is ongoing to determine whether the cables need derating to 
protect the joints. They may need to be replaced prematurely if the cost of fault repairs 
becomes uneconomic or if the derating required is too severe.

Sections of 33kV cables supplying the Tauranga CBD have been identified as having 
screens that could have overheated at some stage during their lives. Sections of this 
cable have been replaced, but with the increasing load a project is being scoped to 
move Waihi Road on to its own 33kV feeder transformers. 

For other 33kV cables, no replacement due to age or condition is expected during the 
period covered by this plan.

3.7.3. Distribution Cable Condition

Distribution cables are generally in good condition, commensurate with their age. 
Underground construction commenced in the 1950s. The early cables were paper-
insulated, lead-covered (PILC) type, which have a life expectancy of 70 years provided 
they are not moved. Some early 11kV PILC cables in the New Plymouth area have 
brittle lead sheaths, prone to cracking. These cannot be moved, and where cables are 
grouped in a common trench, jointing is difficult.

Other cables that may require early replacement are aluminium XLPE cables installed 
in the late 1960s and 1970s. These were first-generation XLPE cables, manufactured 
using tape semi-conducting layers and water-curing. This, coupled with a lack of 
knowledge and subsequent poor handling of cables during installation, has resulted in 
some cable failures.

Early 11kV XLPE cables, installed prior to 1975 in the Tauranga area, especially smaller 
25mm cables, have a tendency to fail. A replacement programme is proceeding for 
circuit segments where the reliability impact of a failure is expected to be significant. 
The problem appears to be poor installation methods and exposure to fault levels 
above their rating, as well as poor cable manufacturing.

In the CBDs of main centres such as Tauranga and Palmerston North, the sustained 
levels of load growth have meant that the distribution cables do not now have adequate 
capacity to provide a full N-1 security level. While feeder inter-tie projects have been 
completed in response, the situation continues to be monitored. The Tauranga CBD 
distribution network is being upgraded with a 300mm Al cable ring around the CBD.

In some cases, non-compressed sleeves have been used for jointing compressed 
11kV conductors, leading to the possibility of joints not being correctly or adequately 
compressed. In other cases, joints using early heat shrink methods (“tin can” joints) are 
starting to fail. Instances of this issue will be rectified when they fail. 
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3.7.4. LV Cable Condition

No 400V cables were installed prior to the 1950s. Early cables were PILC construction 
with a 70-year expected total life.

Powerco’s inspection of older 400V cables during excavation works indicates that they 
are generally not ageing more than expected. Some 400V cables in the Hawera area 
have badly corroded termination lugs caused by bimetallic corrosion. It is not expected 
that any significant replacement will be required in the near future, except for some 
single-core aluminium conductor cable with only a single layer of insulation and for 
some cable in CBD liable to overloading. 

3.8. distribution Transformer 

3.8.1. Distribution Transformer Age

Figure 3.17 shows the age profile for distribution transformer assets based on current 
replacement costs. It shows that the distribution transformer population is relatively 
young, and few will require replacement in the near future, although some in harsh 
coastal environments are requiring replacement before their standard lives. most 
distribution transformer replacement occurs due to changed capacity requirements. 
much work has been done recently to improve the integrity of the ages of transformers 
with a previously unknown age, and this has resulted in the profile looking different from 
previous profiles. 

Distribution Transformer Replacement Cost vs Age 
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Figure 3.17: Distribution Transformer Age Profile.

3.8.2. Distribution Transformer Condition

Condition monitoring shows that most transformers are in a condition that would be 
expected for their age. most older transformers appear likely to exceed their design 
life, although work is under way to consider the total lives of younger distribution 
transformers that, anecdotally, may not be achieving the same life lengths as their 
older counterparts. The younger ones appear to be more prone to damage by lightning 
strikes. The condition of urban ground-mounted transformers is monitored frequently to 
ensure both service performance and public safety. These assets are maintained to a 
high standard of condition, appropriate for their location and age.

With the high market prices for copper, an emerging problem is the theft of distribution 
substation earths. This is a significant public safety hazard and requires extra 
monitoring and different design. 

3.9. distribution Switchgear

3.9.1. Distribution Switchgear Age

Figure 3.18 shows the profile for switchgear replacement cost against age. It can be 
seen that network switchgear exhibits a rather constant age profile over its population 
except for the years to which switchgear of unknown age has been assigned. Some 
types of switchgear are being proactively replaced before their standard lives, due 
to safety issues. A large quantity of distribution switchgear, particularly overhead 
switchgear, has been installed without its date of installation being recorded.

Switchgear Replacement Cost vs Age 
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Figure 3.18: Distribution Switchgear Age Profile.



62 2011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKS BACK TO CONTENTS

3.9.2. Distribution Switchgear Condition

Overhead 33kV and 11kV switchgear is inspected in conjunction with line or 
transformer inspections. These assets are in the condition to be expected for their age 
and location. Greater maintenance or earlier replacement is undertaken in coastal areas 
when necessary.

The condition of urban ground-mounted switchgear is monitored frequently to ensure 
serviceability and public safety. Other than the exceptions noted below, these assets 
are in good condition, as appropriate for their location and age.

Several failures of one type of oil-filled ring main unit have occurred as a result of 
apparent poor design, poor assembly or water ingress. Some remedial work has been 
carried out in accordance with the manufacturer’s instructions. Operating restrictions 
are in place for this switchgear and a renewal programme has been established in 
advance of its design life.

Oil-filled plain break-type switches are understood to have been fully replaced for safety 
reasons. Any remaining such switches that are found will be replaced. 

A significant amount of Magnefix resin-insulated switchgear is in service, but the 
majority is in good condition and is housed in dry, clean environments. Replacement 
is planned only where the Magnefix current rating is causing operating restrictions or 
where the units are open points between feeders.

3.10. Zone Substations

3.10.1. Zone Substation Age

Figure 3.19 shows the age profile of zone substation equipment based on current 
replacement costs. It includes all zone substation equipment and buildings, but 
excludes land. Note that due to their 45-year life, a large number of 11kV switchboards 
installed in the 1960s and 1970s will require replacement on an ongoing basis from 
now on. The large amount of equipment beyond its design life is largely load control 
and other electronic equipment with a short standard life.

Zone Substation Equipment Replacement Cost vs Age 
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Figure 3.19: Zone Substation Equipment Age Profile.

3.10.2. Zone Substation Condition

Significant condition monitoring is undertaken on zone substation assets and most 
are in good condition. Older switchboards or individual circuit-breakers have been 
identified as requiring replacement due to condition, lack of earthing equipment or 
lack of replacement spare parts. A large number of 11kV switchboards installed in 
the 1960s and 1970s will be reaching the nominal end of their design life. Progressive 
replacement, starting with the oldest units or those in worst condition, will be necessary 
to prevent excessive numbers needing replacement at once. 

The English Electric OKW3 33kV minimum oil breakers have a tendency to absorb 
moisture, resulting in the deterioration of insulation resistance. The GEC JB424 type of 
33kV breaker is becoming old. The “dog box” type of circuit-breaker, while fairly new, is 
prone to let water into its cubicle, resulting in heightened risk of failure. 

The original design of the protection equipment in the Wairarapa area means that the 
protection can become unstable under some fault conditions.

Load-control injection plants are becoming aged and, while still serviceable, should be 
replaced. 

New building code requirements mean zone substation buildings have to be built more 
robustly than in the past. The new Building Act requires that Lifelines Utilities construct 
their buildings with a 2500-year earthquake return period. 
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4. PERFoRMAnCE TARgETS And MonIToRIng 

4.1. Introduction

This section of the plan outlines the performance levels required from the network 
assets. This year, this section has been restructured to reflect the paramount 
importance of Health and Safety to Powerco, with the safety of staff and the public 
being non-negotiable. This section therefore starts by looking at the targets for safety 
in the electricity network. Next it looks at the consumer-related service requirements, 
and the confirmation of these requirements through the consumer consultation 
process. It then looks at the ways in which economic efficiency is assured in the 
Asset management process, contractor performance, environmental matters and 
statutory compliance. The targets also take into account the type of assets used 
across our network (as described in Section 3) and a balance of comparisons with 
other New Zealand lines companies with the same customer density, ratio of overhead 
to underground construction, past planning practice, economic factors, recognised 
international best practice and safety considerations.

Key performance drivers were described briefly in Section 2 from a stakeholder 
introduction perspective. Each aspect of performance is described in detail in this 
section.

This section also looks at the processes used to monitor the performance levels, how 
the monitoring processes help set performance levels, as well as the performance 
targets themselves. monitoring of performance is achieved through the monthly 
reporting of key performance indicators.

Risk management is implemented when it is likely that the targeted performance will 
not be achieved and to reduce the consequences to the company and its stakeholders 
if this happens.

Where targets do not have a date specified, they are intended to apply for the whole 
period of the AmP. This does not, however, preclude the setting of revised targets in 
future AmPs. 

4.1.1. Performance Target Philosophy

A trade-off exists in the Asset management process between performance, cost and 
risk, as shown in Figure 4.1. By minimising the costs of the assets, the asset manager 
may compromise on asset performance and asset risk; by minimising the asset 
risk, service performance and cost may be compromised. This section of the Asset 
management Plan looks to set network performance targets by seeking the best trade-
off between levels of network risk (Section 6) and cost of providing the service  
(Section 10).

Performance 
LevelsLevel of Risk

Cost

Network Assets

Figure 4.1: Cost, Performance and Risk Balance.

4.2. Target Performance for Safety

4.2.1. Health & Safety Strategy

Electrical equipment and plant is inherently hazardous and is capable of causing 
serious harm. 

Powerco is committed to the principle that all occupational injuries are preventable and 
has initiated a programme to further advance best-practice health and safety initiatives 
across our business and our contracting partners, and this approach is leading to 
greater expenditure on maintaining our networks. 

Powerco has increased its focus on Health and Safety and is committed to the principle 
that all occupational injuries are preventable. By way of background, the contractor 
safety outcomes for FY09 and FY10 have shown deterioration over previous years and 
these outcomes have increased management’s focus on understanding and resolving 
Health and Safety issues for FY11. 

Powerco has initiated a programme to further advance best-practice Health and Safety 
initiatives across its business and contracting partners. Powerco believes that keeping 
its activities 100% safe is an achievable goal for both employees and contractors. 

The Electricity Engineers Association’s Safety Strategy to 2020 is a guideline to 
industry best practice reflected within Powerco’s Health and Safety strategy. The 
strategies adopted for FY11 support achieving 100% safe outcomes and complying 
with AS/NZS 4801.
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Fig 4.2: Powerco Safety Strategy Model.

The electricity industry is inherently hazardous by nature. It is how Powerco and its 
contractors address the risks and hazards that give the improvements in managing 
health and safety. It is not necessarily a job itself that is unsafe; it is how the job is done. 
No job is so important that it should be done in an unsafe manner. In everything, we 
need to think safe and work safe. For this reason, safety is the most important driver on 
the Asset management process. 

A critical foundation stone for any organisation is the organisational culture and the 
processes needed to support the company’s Health and Safety objectives. At the 
highest level these are described in Powerco’s mission and values. 

Powerco recognises that achieving a 100% safe operating environment will require 
a significant shift in the culture and work practices within Powerco and its Service 
Providers. It is anticipated that achieving 100% safe will take several years. There is 
considerable work required but Powerco is committed to taking strong year-on-year 
action to achieve this outcome via a well-targeted and well-implemented Health and 
Safety strategy. The overall strategy is branded 100% safe.

4.2.2. Committed Leadership

Safety is fundamental to Powerco’s organisational values and, as such, Powerco 
management has a commitment to all areas of Health and Safety management in  
the workplace. 

management commitment and the communication of safety expectations are 
paramount to driving safety culture within an organisation. This culture change will be 

achieved only through a continued and concerted effort from management, employees 
and contractors alike. The strategy for FY11 looks to increase the visibility of Health and 
Safety leadership from Powerco across its operations.

4.2.3. Business-wide Safety Culture

History shows that the greatest Health and Safety risks concern the exposure of 
contractors/Service Provider personnel to multiple significant hazards while working 
on Powerco’s electricity and gas networks. As well as being morally obliged, under the 
Health and Safety in Employment Act 1992 Powerco as a principal is obliged to take 
all practicable steps to ensure the safety of all contractors, subcontractors and their 
employees while undertaking work on its networks. While initiatives are often rolled 
out within the contractors’ own businesses, our own culture has not always lent itself 
to offering full and focused support. During the next year, Powerco aims at making a 
material “step up” in this area.

4.2.4. Continuous Improvement

A key responsibility for Powerco as an asset owner is to review the risks (hazards) 
associated with the assets it manages and, where practicable, to design to eliminate, 
isolate or minimise those risks to an acceptable level. In this regard, the electricity 
network assets have a long life and any introduced hazards may remain inter-
generationally. 

As the principal operator, Powerco also has a responsibility to ensure that its 
contractors utilise systems for appropriate management of Health and Safety in the 
field. The focus for the coming year is to improve core Health and Safety systems and 
their application.

4.2.5. Good Work Practices

To ensure the safety of employees and the public as far as practicable, the network 
should be well maintained in line with statutory requirements and good industry 
practice. Design and construction should follow good engineering practice.

Safety is determined by a combination of:

• Asset design;

• maintaining the assets in a safe condition; and 

• Safe operating and work practices.

4.2.6. Industry and Statutory Drivers

Industry drivers are also set out in the Electricity Engineers Association guides. In 
accordance with the guides, Powerco has adopted the practice of working as a 
reasonable and prudent operator. Its Health and Safety policy and procedures are set out 
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in documents in the Powerco Business management System (BmS). Contractors can 
receive instructions via the online Contracts Works manual and the Network Operations 
manual. Both of these are new initiatives that operate with online search applications.

The statutory safety drivers are:

• The Electricity Regulations, Electrical Codes of Practice and the Australian/
New Zealand Standard Wiring Rules. These contain the general framework for 
Powerco’s safety-related Asset management. They require existing assets to be 
maintained in good order and repair to protect from danger;

• The Safety manual – Electricity Industry (Sm-EI). Sm-EI contains the framework for 
Powerco’s safety-related network operation. Powerco has now implemented its 
network operating procedures to comply with the requirements of Sm-EI;

• Safe Practices for Low-voltage Electrical Work. This is a safe working code for work 
on low-voltage equipment;

• The Building Act. This puts in place a building maintenance regime that is aimed at 
ensuring the existence of essential safeguards for the users of buildings;

• The Health and Safety in Employment Act. This is a key item of safety legislation. 
While not overriding safety requirements found in other electrical Acts and 
Regulations, this Act requires all significant hazards associated with assets to be 
identified, assessed and controlled. This is achieved by duties set on all parties 
associated with design, construction, maintenance and operation of assets; and

• The Hazardous Substances and New Organisms Act 1996. This is relevant as it 
sets out requirements for handling certain chemicals that are used from time to time 
during equipment maintenance and construction.

4.2.7. Auditing

Powerco carries out a policy of auditing its contractors for health and safety 
compliance, along with quality of workmanship. Health and safety audit breaches 
are divided into major and minor. Powerco has a focus on continual improvement on 
health and safety and has a target number of zero major breaches. Examples of major 
breaches include:

• Not testing that conductors are de-energised prior to applying temporary earths;

• Not completing a Hazard Identification Register prior to commencing work duties;

• Not wearing appropriate Personal Protective Equipment (PPE) while carrying out 
duties – e.g. insulated gloves, fall-arrest devices, overalls and hard hats when 
working in proximity to live conductors;

• Not following correct switching procedures, i.e. not applying temporary earthing as 
set out in NOC switching sheets;

• Insufficient traffic management; and

• Employees carrying out tasks for which they are not suitably qualified, unsupervised.

4.2.8. Target Performance

The following table shows the target performance for the coming year.

Table 4.1: Health and Safety Targets

Leading Indicators

Performance Target Performance Comments

Health and Safety Action Plan 
activities achieved 95% Strong leadership and participation 

in improving health and safety

Safety Training Courses conducted 60 Training courses initiated proactively 
and well attended by staff

Health and Safety meetings 
conducted 32 Branch H&S meetings to be well 

supported

Compliance audits 1320 Auditing is a backbone driving non-
conformances down

Executive H&S meetings scheduled 11 Strong leadership and top-down 
drive towards improvement

Lagging Indicators

Performance

Target Performance

CommentsPowerco Contractor

Near-miss Reports 10 230

First Aid Treatments 0 0

Lost-Time Injuries 0 0

medical Treatments 0 0

Lost-Time Injury Frequency 0 0

The following are public safety-related criteria governing the acceptable supply of 
power to customers (interface between works and installations). 
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Table 4.2: Installation Supply Safety Criteria 

Inter-Works/Installation Power Safety issues

Issue Characterisation Impact to Customer Target Performance How monitored

Phase - neutral 
transposition

Large earth 
return current 
from installation 

Transposed 
phase and 
neutral poses a 
significant safety 
concern 

No instances Should be 
checked prior to 
livening

Phase - phase 
transposition

Phase sequence 
is wrong way

Induction 
machines turn 
the wrong way

No instances Should be 
checked prior to 
livening

Tingling Neutral not 
adequately 
earthed

Customer feels a 
tingling sensation 
when they 
touch earthed 
metalwork

No instances or 
complaints

Customer 
complaint; LV 
system earth 
testing

4.3. Levels of Consumer Service (Quality) Performance

4.3.1. Overview

The target levels of service chosen in this plan are based on a combination of past 
practice, consultation with customer and consumer groups, economic factors, 
recognised international best practice, legal obligations and safety considerations.

Powerco achieves a balance between legislative, regulatory, owner requirements and 
consumer expectations in setting these performance criteria. The levels of service 
adopted by Powerco for its Asset management plan are based on the internationally 
recognised measurements, SAIDI, SAIFI, and CAIDI, and accepted New Zealand lines 
companies’ best practice. 

4.3.2. Consumer Consultation – Price/Quality Trade-off

Powerco conducts a Customer Communications Programme as part of its compliance 
with requirements of the Commerce Act (Electricity Distribution Thresholds Notice 
2004). The primary intention of this requirement is to ensure distribution businesses 
effectively consult with, and take into account, the views of their customers and 
stakeholders. It is widely acknowledged that specific price/quality trade-offs are 
very difficult to offer at an individual consumer, or even feeder, level for mass-market 
consumers. In addition, the electricity industry and planning requirements for each 
sector remain too complex for the majority of consumers to fully understand. As such, it 
is very rare to receive any feedback relevant to high-level strategic plans or investment 
levels. This is usually the case regardless of whether consultation takes place directly 
with mass-market consumers or with key stakeholders and consumer representative 

groups. Regardless of the associated difficulties, consultation and direct engagement 
is appreciated by stakeholder groups and individual consumers as it often provides 
them with a feeling of respect and accountability that they had previously perceived 
as lacking from service providers. It also gives consumers with localised quality 
concerns the opportunity to talk directly with Powerco. If specific major price/quality 
trade-offs can be identified (e.g. upgrading a substation’s security of supply from N 
to N-1) the affected community will be consulted. However, as previously mentioned, 
such trade-offs are not readily available and, therefore, an equally important aspect of 
Powerco’s consultation is demonstrating responsiveness to consumer quality issues 
and concerns.

4.3.2.1 Complaints Process

Through its call centre, Powerco keeps a database of all complaints and suggestions 
registered by its customers. Powerco has commenced mapping these complaints by 
type and feeding these into the Asset management process (refer Section 5.2.2).

4.3.2.2 Results of Consultation to Date

Generally, meetings held with local authorities and urban business people indicate 
satisfaction with reliability of supply for urban consumers. In areas experiencing fast 
growth, recent prolonged outages or in communities that are relatively isolated, 
significant discussions and exchanges of information tend to take place. Urban 
residential consumers have generally indicated that while they could tolerate moderately 
decreased levels of reliability, they would still prefer reliability levels to remain at current 
levels or even improve.

Discussion with manufacturers, dairy farmers or the horticulture industry often draw 
attention to the significance of the Cost of Non-Supply (CNS) and deliberation on the 
localities/social services/industries for priority restoration in the event of an outage that 
might result from a large storm or similarly significant event. Discussions with these 
consumer types also provide opportunities for education on issues such as security 
of supply and the fact that continuous supply can never be 100% guaranteed. This 
helps these consumer types to better understand risk management planning for their 
operation and whether consideration should be given to investing in a generator to 
protect them against supply interruptions. Overall, rural consumers have generally 
voiced strong opinions about not wanting to see reliability levels deteriorate.

Focus group discussions often provide Powerco’s planning engineers with information 
useful for the scheduling of projects and initiatives that could improve the performance 
of particular feeders (possible initiatives are described in Section 9.5).

Aside from the capital development/infrastructure expansion perspective referred to 
above, a number of shorter-term issues often come up during discussions. These include 
topics such as voltage instability and outages, such as those resulting from trees or 
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animals interfering with overhead lines. Such situations often involve a degree of shared 
responsibility. In the case of voltage instability, this would be between the owner(s) of 
heavy plant/equipment and the lines company. In the case of tree interference, it can 
concern the land/tree-owner and the lines company. Again, the focus group discussions 
provide a helpful forum for advancing mutual understanding on such topics, as well as 
information that could be used in the scheduling of maintenance projects. 

Powerco’s Consumer Consultation Programme continues to provide benefits to both 
Powerco and the consumers connected to its networks. Some of the key results 
include:

• A better understanding by some members of the public of the structure of the 
electricity industry following reforms and their implications;

• Information on consumer preferences that can be of assistance in scheduling the 
programmes for both capital and maintenance works;

• Information of assistance in deciding on the detail of individual projects; and

• Understanding that, on the whole, communities do not mind having pre-planned 
outages if they know the outage is for maintenance or improvement to the network.

4.3.2.3 Effect of Consultation on Targets

Powerco reviews the reliability performance targets annually, set out in Tables 4.2 to 4.4 
below, taking into account feedback from consumers during the consultation process. 
To date, the only specific issues raised by consumers have been in relation to certain 
feeders where performance targets have not been met. Some consumers in dairy 
farming and horticultural areas have commented on the difficulties that power outages 
cause if they happen at certain times, but a concrete conclusion has not been reached 
as to whether the F4 target warrants changing. 

Generally, feedback from consumers continues to indicate that if the targets are met 
they will be satisfied. For this reason, Powerco’s focus remains on the worst-performing 
feeders.

4.3.2.4 Definition of Consumer Service and Service Performance

Consumer consultation is a useful method of gauging the mood of the community for 
acceptable supply reliability, but it needs to be borne in mind that, by itself, consumer 
consultation does have its drawbacks for objectively monitoring reliability. The mood of 
the community is a coarse measure of the economic wellbeing that a secure electricity 
supply provides because, until the power goes off, consumers can forget how much 
they rely on a secure supply. The mood can be swung by one-off events. This was 
demonstrated by responses in Powerco’s 2010 mystery Creek Agricultural Fieldays 
survey. Survey participants were asked the question “When considering the frequency 
and duration of power cuts, how would you describe the quality of electricity supply 
you are currently receiving?” Participants were also asked in a subsequent question 

whether they had experienced a power cut in the last six months, i.e. they were asked 
for their perception of the quality of their supply before they were asked if they had 
experienced a power cut in the last six months. Responses for Powerco consumers are 
shown in the following graph:

Very Reliable Reliable Acceptable Unreliable Very Unreliable

When considering the frequency and duration of power cuts, how would you
describe the quality of electricity supply you are currently receiving? (Powerco)

Power cut last 6mths – yes Power cut last 6mths – no

0%

10%

20%

30%

40%

50%

60%

Figure 4.3: Customer Perceptions of Quality of Supply.

As shown in the graph, if respondents had experienced a power cut in the past six 
months, they were far less likely to describe their supply as “very reliable” and more 
likely to describe it as “acceptable” or “unreliable” when compared to the responses of 
those who had not experienced a power cut in the last six months.

In addition, the views of some sections of the community often contradict other 
sections of the community, leading to an unsure direction. For example, a dairy farmer 
may be heavily affected by supply interruptions and feel very strongly about the need 
for greater investment in the distribution network to minimise the risk of interruptions. 
However, his neighbour, who is also a dairy farmer, may have invested in a generator, 
which allows him to continue milking during unplanned interruptions to supply. As such, 
the second farmer is not impacted by interruptions to supply and may not feel the need 
for additional investment in the distribution network.
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For reasons of objectivity and for the purposes of this plan, we must assume that 
consumers’ needs will be satisfied if Powerco meets its Service Performance targets. 

Service Performance is defined as:

“Delivery of electricity line function services to meet consumer load requirements within 
targeted quality limits and within targeted levels of reliability”. 

The three key elements of the service performance definition are quality, reliability (which 
is a subset of quality) and capacity. These are described below.

4.3.3. Supply Quality

It is in the context of Quality being Fitness for Purpose that we have defined quality of 
electricity supply as the fitness for purpose for the customer’s application. There are 
two types of supply quality issues – continuous and discrete. Continuous supply quality 
elements include flicker, harmonics and phase balance. Amongst these also have been 
included the phase transpositions and adequacy of earthing, which are not usual power 
quality issues but pose significant public safety concerns and represent unacceptable 
fitness for purpose. Discrete issues include outages, voltage sags and swells, 
brownouts and frequency excursions. Powerco’s power quality performance criteria are 
listed in the Power Quality Characterisation Plan shown below.

many power quality issues are complicated to address because they cross over the 
interface between Works and Installations, and sometimes one customer›s appliances 
can affect those of another customer. The responsibilities of customers not to pollute 
the quality of supply to others are outlined in Powerco›s Network Connection Standard. 

Powerco’s voltage regulation targets are in line with statutory requirements, which are 
that the voltage shall be maintained within ±6% at the consumer’s point of connection. 
Performance outside the target is usually indicated by low-voltage complaints from 
consumers. Corrective action is taken as soon as possible after the performance gap is 
identified.

Presently, there are no statutory requirements in respect of transient fluctuations from 
the statutory voltage limits.

Increasing use of electronic devices is resulting in a progressive deterioration of 
waveform quality and it is likely that further measures will need to be introduced and 
enforced to monitor and control harmonics over the next decade. Harmonics also affect 
neutral and transformer ratings.

Table 4.3: Supply Quality Performance Targets

Continuous Power Quality issues

Issue Characterisation Impact to Customer Target Performance How Monitored

Flicker Frequency of less 
than 35Hz

Visual flicker with 
lighting

No complaints Customer 
complaint

Harmonics & 
Interharmonics

3rd, 5th and 7th 
harmonics most 
common on 
distribution level

Radio 
Interference, 
transformer 
overheating, 
motors 
overheating, 
induction motors 
contacts tripping

Total harmonic 
voltage < 
5% at Point 
of Common 
Coupling

PQ meters at the 
substation 11kV, 
site monitoring 
using portable 
PQ-Box 100

Phase Voltages 
Unbalance

One or two 
phases with 
voltage <95%, 
negative 
sequence 
voltages

Damages 
rotating 
machines, a fuse 
on one phase 
continually blows

No complaints Customer 
complaint

Longer Term 
Brownouts

Voltage drop to 
below 0.9pu > 
1min

Burns out motors Voltage within 
6% of nominal

Customer 
complaint

Longer Term 
Overvoltages

Greater than 
1.1pu > 1min

Light bulbs 
blowing, 3 phase 
motor heating

Voltage within 
6% of nominal

Customer 
complaint
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Discrete Power Quality Issues

Issue Characterisation Impact to Customer Target Performance How Monitored

Outages (> 1min) Power goes off No power 170 SAIDI

2.56 SAIFI

Customer 
notification, 
SCADA alert, 
logged in OutDef 
system

Auto Recloses (< 
1min, > 2 sec)

Power goes off 
then comes back 
on

Reset electronic 
equipment, 
clocks, 

No complaints Reclose 
Counters, 
SCADA 
notification, 
PQ meters at 
substations

Short Term 
Fluctuations, 
Dips & Sags, 
Flicker

Lights flicker Visual flicker, 
clocks running 
faster

No complaints PQ meters at 
substations, tap 
change counter

Voltage Spikes Short term <1min 
voltage 

Damages 
equipment

No damage to 
equipment

Customer 
complaint

Frequency 
Excursions Short 
Term < 1 sec

Deviation from 
50Hz. may 
cause protection 
system 

mal-operation

Frequency 
Excursions Long 
Term > 1 sec

Deviation from 
50Hz

Clocks running 
faster/slower

AUFLS 
operation, 
System Operator 
advice

4.3.3.1 Justification for the Quality Targets

Phase transposition poses a significant public safety concern and should be confirmed 
prior to livening. The effectiveness of earthing also poses a safety risk and warrants 
regular checking at the distribution substation. 

Some power quality requirements, such as voltage quality and harmonic voltage, 
are set out in statute. Other requirements stem from the need to maintain adequate 
customer satisfaction with the delivered electricity. Practical difficulties of monitoring 
the supply quality imply a reactive response to customer notifications of supply quality 
issues is needed. The target is no complaints or as few as possible. Changes in the 
types of appliances in the last 20 years are having an impact on consumers’ tolerance 
to power quality issues (such as auto-recloses) and on the production of harmonic 
pollution. Smart metering projects may offer the potential to be more proactive towards 
power quality issues and Powerco is closely monitoring their adoption. 

4.3.4. Reliability Targets

The reliability service component is a function of six parts:

1. The failure of network assets or planned shutdowns that render the assets 
unavailable for normal service. This is dependent on asset design and type and the 
condition of the asset, where this affects the likelihood of failure;

2. The susceptibility of the network to loss of asset service. That is, does a faulted 
asset cause an interruption to the supply to customers? This is dependent on 
network architecture, one of the most important mechanisms being built-in 
equipment redundancy, referred to as the security level, which is a measure of 
the resilience of the network to operational changes. Powerco has developed 
security criteria for the subtransmission and distribution network (which continue 
to be consulted on with consumers) and these are key inputs into the planning 
process. Network security results from a combination of adequacy of capacity and 
configuration. A network with good security has a diversity of supply options that 
allow supply to be maintained or restored quickly following a fault. The security 
criteria are discussed in Section 8 of this plan;

3. The extent of an interruption of supply. That is, if a fault does cause an interruption 
of supply to customers, is its impact widespread or localised in terms of numbers of 
customers? This is influenced by numbers of customers by feeder or the presence 
of reclosers;

4. Identification of the cause and location of the fault. Often this is done at the same 
time as restoring supply to customers, and can be helped by line fault indicators or 
through SCADA;

5. Restoration of supply to as many customers as possible in timely fashion. The 
ability to sectionalise helps this restoration phase. Network security also affects 
restorability. There is a kind of inverse relationship between the levels of security 
inherent in a network and CAIDI; and

6. Finally, the faulted equipment is repaired in a quality and timely fashion.

Each of these phases requires a different focus from different parts of a lines business, 
but some elements of the network management process, such as the defect 
management process, impact on reliability from every angle. The capital works and 
maintenance strategy processes require attention from all of the focus areas. Powerco 
uses all endeavours, as a reasonable and prudent network operator, to provide 
continuous service within the limitations of the network design.

Powerco’s reliability targets vary according to the feedback of needs and preferences 
from the different types of consumers and what is practical to achieve within the 
constraints of economic and technical feasibility. The reliability targets are quantified 
by indices of interruption duration (SAIDI) and frequency of interruption (SAIFI). Fault 
response and repair times affect the duration of interruptions. The reliability targets 
assume normal weather conditions. 
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Powerco sets reliability targets at a network and feeder level based on five different 
types of consumer. Of these, four types concern small to medium-sized consumers: 

• Commercial/CBD;

• Urban residential;

• Rural; and

• Remote rural.

The fifth category embraces large industrial users of electricity. For these consumers, 
special needs, such as reliability and voltage stability, can be accommodated by 
negotiation. As per best practice consumer engagement recommendations, Powerco 
assigns dedicated Key Account managers to liaise directly with these consumers.

Each distribution feeder is assigned a feeder class that best encompasses the types of 
consumers connected to the feeder. In some instances, the feeder class changes from 
a higher to lower class. Where this occurs, a distribution recloser or other protection 
element is often used. Feeder level reliability targets are an approximation of individual 
consumer reliability needs.

Acceptable reliability performance for unplanned outages is performance equal to or 
better than the performance indices stated in Table 4.3 below. This table indicates the 
targets for major (storm-excluded) feeder class reliability performance.

Table 4.4: Unplanned Reliability Performance Targets by Feeder (Consumer) Type

Asset Management Driver: Service

Typical Consumer Type
Large 
Industrial

Com-
mercial Urban Rural

Remote 
Rural Unit

Powerco feeder class F1 F2 F3 F4 F5

Average number of 
consumers on feeder class

5 100 800 500 250

SAIFI (average for class) 0.33 0.33 0.5 2 3 Interruptions per year

CAIDI (average for class) 45 45 45 90 150 minutes per 
interruption

SAIDI (average for class) 15 15 23 180 450 minutes per consumer 
per year

maximum number of auto-
recloses

- - 4 16 24 Reclose shots per 
year

maximum number of 
Interruptions

0.5 1.0 1.5 4 6 Interruptions per year

maximum average outage 
duration

60 60 120 150 180 minutes per 
interruption

Feeder interruption duration 
index (FIDI)

30 60 180 600 1080 minutes per feeder 
per year

Note: The reliability performance stated in the table above excludes the performance of the network 
upstream of the feeder. Refer to Section 3.4 for descriptions of the feeder types.

The network reliability targets have been further disaggregated by outage class for 
the next four years and this is shown in Table 4.5 below. Class B outages relate to 
planned outages on the Powerco network and class C outages relate to unplanned 
outages (faults) on the Powerco network. The specific target levels of service chosen 
are based on a balance of consumer feedback, comparisons with other New Zealand 
lines companies with the same customer density, past practice, economic factors, 
recognised international best practice and safety considerations. The targets were 
increased last year to provide a greater planned SAIDI allowance. This will improve 
project cost efficiency and improve reliability performance in the future, which in 
previous years’ results were worse than target. Tight control of planned SAIDI has an 
adverse impact on network project cost efficiencies. 

Strategic investment in planned SAIDI has the benefit of actually increasing the reliability 
of the network in the medium and long term, which is particularly important given the 
ageing profile of network assets. By increasing the allowable planned SAIDI, we can set 
about maintaining the unplanned SAIDI for the same network budget cost. 

Table 4.5: Network Reliability Performance by Class and Year

Asset Management Driver: Service

Measure
Outage 
Class

Year

Unit2011 2012 2013 2014

SAIDI B 40 40 40 40 minutes per consumer per year

C 130 130 130 130

SAIFI B 0.20 0.20 0.20 0.20 Interruptions per year

C 2.36 2.36 2.36 2.36

CAIDI B 202 202 202 202 minutes per interruption

C 55 55 55 55

SAIFI B+C 2.56 2.56 2.56 2.56 Interruptions per year

SAIDI B+C 170 170 170 170 minutes per consumer per year

CAIDI B+C 66 66 66 66 minutes per interruption

4.3.4.1 Justification for the Reliability Targets

The reliability targets have been determined by weighing a combination of several 
factors: 

Benchmarking with other lines companies: comparisons of the reliability performance 
of other lines companies with similar mixes of provincial urban, rural and remote rural 
customers results in a SAIDI performance average of around 220 and SAIFI average of 2.5. 
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Comparisons with historical reliability performance: the graphs of historical SAIDI 
indicate that reliability is heavily influenced by weather. Removing storms, the reliability 
performance has been consistently between 165 and 190 SAIDI from 2004 to 2008. 
Therefore 170 SAIDI is a stretching target achievable when weather is benign. 

Consideration of public preferences: customer consultation to date has indicated that, 
apart from some localised reliability concerns, on the whole our customers perceive the 
supply reliability performance to be adequate. 

The targets by feeder type take into account the consequences of supply loss by 
customer type. For example, loss of supply to commercial customers in a CBD and 
industrial customers will cause a large economic loss during business hours and so very 
high reliability expectations exist in these areas. Conversely, in rural areas, the scale of 
economic loss caused by loss of supply may be significant but the reduced customer 
density in rural areas usually means longer lines, more faults and longer restoration 
times, and a reduced reliability of supply is inevitable. Such economic and geographical 
realities are not always obvious to many rural consumers when comparing quality and 
reliability levels between urban and rural areas. Therefore, education on these matters is 
an essential part of Powerco’s Customer Communications Programme.

The SAIDI, SAIFI and CAIDI targets remain static as a reflection of the need for 
increased network renewal due to the increasing average age of the network. To help 
validate the targets, Powerco sought feedback on the appropriateness of its urban, 
rural and remote rural SAIFI and SAIDI targets via the previously mentioned “fielddays” 
survey. An overwhelming majority of survey respondents felt the current SAIDI and 
SAIFI targets were appropriate. Reliability performance of worst-performing feeders 
is monitored every month on a 12-month rolling basis as part of the performance 
engineering process. Actions to improve network performance are incorporated into the 
works plan each year or during the year when required. Note that Section 7.6 outlines 
that the reliability performance targets may have to increase if there is insufficient 
incentive for lines companies to invest in asset renewal.

4.3.5. Capacity Targets

The capacity service component needs to be considered in two parts.

Firstly, for medium-term network planning, consumer load requirements are taken as 
the present load on the network plus provision for load growth over five years. The load 
is taken at the network distribution feeder level. Five years is chosen because this is the 
lead time in which most network additions can be planned, designed and implemented. 
The network must be capable of meeting the demand until any necessary reinforcements 
or additions can be brought into service. The capacity targets are discussed as a 
planning criterion for network development planning in Section 8 of this plan.

Secondly, for an individual consumer connection the “consumers’ load requirement” 
is the present consumers’ load, typically measured at the Point of Common Coupling 
on the 400V network. Powerco aims to meet this requirement. In most parts of the 
network there is spare capacity available in the 400V network to accommodate limited 
individual consumer load growth. However, changes to an individual consumer’s load 
(or the addition of new consumers) are subject to Powerco’s investment policy.

Capacity management at distribution level is an integral part of the planning process. 
Closely associated with the concepts of asset utilisation (Section 4.4.3), load versus 
capacity targets are key planning criteria that drive the need to spend development capex.

Further descriptions of the capacity criteria and targets are given in Section 8.3. 

4.3.6. Streetlighting Service Target Levels 

Street and road lighting is subject to a requirement for a high level of service. It is relied 
upon for safety, security, economic and aesthetic reasons. Adequate lighting of public 
and commercial areas serves as a crime deterrent. The asset owners of streetlighting 
equipment are subject to negative publicity, and media, public and regulatory scrutiny 
in the case of non-performance. These service level expectations are recognised 
and documented in Powerco’s low-voltage fault procedures with regard to reported 
instances of streetlighting failure. Where single light failures are reported, the fault is 
referred to the appropriate asset owner, usually a local authority. Where multiple circuits 
or full town outages are reported, Powerco initiates fault response procedures on the 
supply and control assets involved. These responses are subject to the same Powerco 
KPIs as all other LV faults, namely to achieve 95 per cent of LV faults to be dispatched 
within seven minutes. 

Key stakeholders in the streetlighting service are:

• Territorial local authorities are required to provide public lighting in accordance 
with AS/NZS 1158. They rely on public lighting for safety, security, economic and 
aesthetic reasons. 

• Transit New Zealand owns and operates road lighting at various state highway 
intersections and pedestrian crossings, again in accordance with AS/NZS1158.

• New Zealand Police rely on adequate lighting of public and commercial areas as a 
crime deterrent.

Ongoing discussions on streetlighting matters take place between Powerco’s Key 
Account managers and the relevant stakeholders.
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4.3.7. Targeted Number of Faults per km of Line

This measure, considered with demographic factors, helps to identify reliability 
maintenance or improvement options (Section 7.6) that are worth pursuing, such 
as line segmentation, upgrades and additional feeders. The measure excludes 
preplanned shutdowns of a preplanned nature. Regionally, comparing results identifies 
where improvements can be made through researching the cause of poor fault/km 
performance.

Table 4.6: Targeted Future Average Number of Faults per 100 km per year

Asset Management Driver: Asset Age, Condition, Configuration & Service

Voltage

Target No of Faults per 100km per year

Forecast

2011 2012 2013 2014 2015

6.6, 11 & 22kV overhead 14 14 14 14 14

6.6, 11 & 22kV underground 4 4 4 4 4

33kV & 66kV overhead 6 6 6 6 6

33kV underground 4 4 4 4 4

Average 12.3 12.3 12.3 12.3 12.3

4.3.7.1 Justification for the Target Numbers of Faults

In previous AmPs, the target number of faults has been confused with the target 
number of interruptions. To clarify this, this year, a new target for unplanned 
interruptions has been introduced and the target for numbers of faults has been 
extended to equate with the EEA Guidelines. The fault number targets are the same as 
those presented in the Electricity Engineers Association Security Guideline. Faults per 
100km are targeted to remain constant over the five-year forecast period. Therefore, 
as the network grows in length, the number of network interruptions is targeted to 
increase. This constant forecast is dependent on the overall condition of the network 
assets remaining constant, which is dependent on the ability to invest adequately in 
renewal activities.

4.3.8. Targeted Number of Interruptions

Not all of the asset failures cause supply interruptions because the configuration of 
the network may mean that some subtransmission faults cause no break to supply, 
or auto-reclose facilities may mean that the interruption is only very short. Earth fault 
neutralisers can allow the network to maintain supply in the face of earth faults. The 
targeted numbers of interruptions are given below in Table 4.7.

4.3.8.1 Justification for the Target Numbers of Interruptions

This is a new target that aims to clarify some confusion that has existed between 
numbers of faults and numbers of interruptions. The targets for numbers of unplanned 
interruptions are based on a proportion of two thirds of faults causing interruptions. 
This proportion has been determined from analysis of the historical causes of both 
overhead and underground faults causing interruptions and is still being reviewed. 
Targeted numbers of planned interruptions are based on historical figures adjusted for 
the increasing levels of work projected (upwards) and for increasing efficiency in work 
scheduling (downwards).

Table 4.7: Targeted Average Number of Interruptions

Asset Management Driver: Service

Interruption Type

Target No of Interruptions

Forecast

2011 2012 2013 2014 2015

Planned Interruption per 100km by 
Powerco (class B)

8.1 8.5 8.9 9.4 9.9

Unplanned interruptions per 100km by 
Powerco (class C)

8 8 8 8 8

4.3.8.2 Targeted Numbers of Customers per Feeder

The link between the target number of interruptions per length of line and SAIFI is a 
direct one that depends on the number of customers per feeder. However, there is also 
a link between numbers of customers per feeder and CAIDI because a feeder with a 
large number of customers on it can become difficult to back up through switching. 

As a general rule, Powerco tries to limit the numbers of customers per feeder to 1500 
or fewer (refer Section 8.3.4). For residential feeders this equates to 3mVA and because 
most feeders have a capacity rather less than the modern design standard, which is 
above this number, the ability to back up the feeders becomes constrained. 
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4.4. Target Performance for Economic Efficiency

Along with providing service to consumer preferences, economic efficiency is a 
significant Asset Management driver, and a balance between service and economic 
efficiency (asset investment/utilisation and maintenance and operating costs) needs to 
be considered in Asset management decision-making1. This section describes how the 
economic efficiency driver is integrated into the Asset Management process.

To determine whether economically efficient decisions have been made and whether 
a network operation is economically efficient requires measurement of several 
factors. Powerco makes the following economic efficiency measurements for which 
performance targets are set out below:

• Asset efficiency;

• Asset utilisation (physical asset capacity utilisation and load factor); and

• Cost performance.

4.4.1. Integration of Economic Efficiency Drivers into Asset Management

4.4.1.1 Asset Replacement Economic Assessment

Economic efficiency is an important driver for maintenance, renewal and development 
work. A large proportion of repair work, refurbishment and asset replacement work is 
undertaken only after economic analysis to determine the most cost-effective solution. 
This frequently involves the choice between replacement and continued maintenance. 
The decision-making process for asset replacement is outlined in Section 7. The aim 
of this process is to set the optimum time for renewal, which is theoretically when 
the long-run marginal cost of owning the asset, known as EUAW (Equivalent Uniform 
Annual Worth), equals the marginal cost of maintenance. 

There is an inherent economic viability in the safety, environmental and general planning 
criteria. That is, the standards set under these areas have already been tested for 
economic sustainability or their economic viability is implicit, therefore repeating the 
economic testing does not add any value.

4.4.1.2 Planning Criteria Economic Assessment

Economic viability testing is performed as part of the project approval process when 
projects are proposed that address non-compliance with planning criteria. The life-cycle 
cost of ownership of a notional network or portion of a network constructed using the 
planning criteria is determined. This cost of ownership is tested against other network 
scenarios to ensure the most economically viable criteria are selected.

1   The Commerce Commission has proposed a number of new efficiency and innovation and 
investment performance indicators as part of changes to the electricity information disclosure 
regime in 2011. Powerco will look to incorporate these indicators into the AMP after they are 
finalised.

In setting the planning criteria, the balance between service, economic efficiency and 
reliability needs to be considered. There are significant trade-offs to be made with the 
level of assets employed to provide security and the resulting reliability performance. 

That is, in general, an increased quantity of assets provide greater redundancy and 
security, or provide increased service performance, but increase the price of the service 
due to the asset investment return requirements and costs, and reduces utilisation.

4.4.1.3 Maintenance Techniques Economic Assessment

When maintenance techniques are reviewed or changed, the effect on long-term 
asset ownership cost and risk is considered, rather than the short-term effects 
on maintenance expenditure. The economic analysis consists of a comparison of 
the marginal annualised cost of the maintenance, risk costs and disposal over the 
remaining life of the asset.

4.4.1.4 Consumer Initiated Developments Economic Assessment

When determining investment into consumer initiated network developments, such 
as subdivisions and network extensions for new consumers, the expected financial 
return is weighed against the life-cycle cost of ownership of the new assets. Powerco’s 
investment into new consumer initiated works is set at the level that will provide the 
required commercial return, given the projected revenue and costs. The payback period 
considered in the NPV analysis may be adjusted to account for risk of connected 
business(es).

4.4.2. Asset Efficiency Performance Targets

Asset efficiency is a measure of the value of assets employed to provide the service. 
To allow benchmarking against other electricity lines companies, the common measure 
of Replacement Cost per Consumer (RC/ICP) has been used. Because ODRC is more 
publicly available than RC, the measure of ODRC/ICP has also been used even though 
there can be some distortion when comparing networks with different average ages. 
Similar measures are developed per mWh delivered.
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Powerco’s asset efficiency targets are presented in Table 4.8 below: 

Table 4.8: Asset Efficiency Performance Targets

Asset Management Driver: Economic Efficiency

KPI Description Unit 2011 2012

Asset Efficiency (RAB/ICP) $/ICP 4,000 4,000

Asset Efficiency (RAB/kWh) $/mWh 0.30 0.30

Capital Efficiency % 60 60

Notes:
1. Asset efficiency (ODRC/MWh) is the ratio of network optimised depreciated replacement cost over 

input network MWh.
2. Asset Efficiency (RC/MWh) is the ratio of network replacement cost over input network MWh.
3. Capital Efficiency is the annual change in ODRC over the network Capital Expenditure as a 

percentage. It excludes the reduction due to depreciation and any gain due to asset revaluation 
during the period considered. Different project types have different asset efficiency levels. For 
example, pole replacements or reconductoring projects can have a capital efficiency of around 
40%. The Capital Efficiency factors presented in Section 7.4 are the inverse of the Capital Efficiency 
ratios presented here.

4.4.2.1 Justification for the Asset Efficiency Targets

The asset efficiency targets have been determined by dividing the actual 2004 ODV 
by the numbers of customers. Actually, the numbers of customers and their upstream 
portion of supply network value follow a form of Poisson distribution. The target’s aim is 
to minimise the assets needed to supply customers. 

The capital efficiency of a project depends on its nature. A typical figure is around 60%. 
However, a reconductoring project may have a capital efficiency of 20% or lower. A new 
zone substation may have a capital efficiency of 80% to 100%. 

4.4.3. Asset Utilisation Performance Targets

Asset utilisation is the measurement of the physical utilisation of the assets employed. 
The utilisation measurements used focus on the utilisation of capacity of the assets. 
The following utilisation targets, based on international data, are used:

Table 4.9: Asset Utilisation Performance Targets

Asset Management Driver: Economic Efficiency & Long-Term Value

KPI Description Target

Zone Substation Transformer in F3, F4 or F5 area at planning horizon 50 - 60%

Zone Substation Transformer in F1 of F2 area at planning horizon [2] 40 - 50%

Distribution Transformer by supply mD (urban area) 35%

Distribution Transformer by supply mD (rural area) 23%

Distribution Transformer by disaggregated feeder mD 38%

Distribution Feeder 50 - 65%

Load Factor 65%

Notes:
1. Zone Substation Transformer utilisation is the substation maximum demand over total substation 

ONAN rating.
2. Industrial and commercial load curves tend to be flatter than their residential or rural equivalents.
3. Distribution transformer utilisation is calculated for both aggregated and disaggregated demand.
4. Aggregated: Network kW MD over distribution transformer capacity.
5. Disaggregated: Sum of disaggregated feeder MDs over distribution transformer capacity.
6. Distribution Feeder utilisation is the disaggregated feeder maximum demand over the winter 6pm 

capacity of the smallest section of distribution feeder. 

4.4.3.1 Justification for the Asset Utilisation Targets

The utilisation targets have been developed from a combination of international practice 
comparisons and design fundamentals, such as supply diversity. 

4.4.3.2 Expenditure Performance Targets

For the efficient operation of an electricity network company the direct network 
expenditures need to be monitored and carefully controlled. Total organisation cost has 
not been considered because corporate costs are not under the control of the Asset 
management process. Direct network expenditures include:

• Asset management;

• Network operating and maintenance; and 

• Network control function (Powerco’s Network Operations Centre).
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The targeted performance for direct cost per km of line is given in Table 4.10 below:

Table 4.10: Expenditure Performance Targets

Asset Management Driver: Economic Efficiency, Risk Management & Long-Term Value

KPI Description FY2011 B FY2012 F FY2013 F FY2014 F FY2015 F

Direct Cost per km of line ($/km) 1,145 1,266 1,303 1,313 1,334 

Direct Cost per Asset Base (RC) (%) Benchmark on information disclosures

maintenance Expenditure per Asset Base 
(RC) (%)

Benchmark on information disclosures

Capital Expenditure per Asset Base (%) Benchmark on information disclosures

Renewal Expenditure per Depreciation (%) Benchmark on information disclosures

Growth Expenditure per Change in 
Transformer Capacity ($/kVA)

Benchmark on information disclosures

Notes: 
1. The Direct Cost targets include network maintenance costs, network operating and network 

management costs. They exclude utility rates.

2. Direct costs expressed in nominal $ values. Refer to Section 9.

4.4.3.3 Justification for the Expenditure Performance Targets

The expenditure performance targets stem directly from the budgeted and forecast 
expenditures outlined in Section 10. 

4.4.4. Network Loss Performance Targets

Technical network losses occur due to resistance as electricity passes through 
lines and other network elements. Technical losses can be minimised through good 
engineering but never eliminated entirely, and it is not usually economic to minimise 
them. Although not directly charged to lines companies, losses are an operating cost 
to be controlled and balanced against other costs. The economic lifetime costs to pass 
electricity through lines vary according to the amount of current a line carries, with the 
cost of losses increasing in proportion to the square of the current carried.

Non-technical losses also arise due to metering error, variations in the timing of meter 
readings, or due to theft.

Network losses can be determined by calculating the difference between energy 
flowing into the network and energy flowing out. This relies on information provided 
from retailers. The targeted level of network losses is 6%. This target is related to the 
Economic Efficiency and Environmental Asset Management Drivers.

4.4.5. Non-Network and Non-Asset Solutions 

Powerco has an active policy of investigating and, where appropriate, recommending 
or adopting non-network and non-asset solutions. Presently, the following solutions 
have been implemented:

• Demand-side management is encouraged through demand-based network charges 
in some cases;

• Load control is used to reduce demand peaks. This has been proposed for 
controlling irrigation pumps in areas where voltage complaints have arisen;

• Power factor correction is best applied at the customers’ installations and this is set 
out in Powerco’s connection standard. In some cases it is applied in the distribution 
network, particularly in the Valley area, with shunt capacitors (generally 750kVA 
banks) applied at key locations on distribution feeders;

• In some areas, particularly in the Valley area, customers are supplied via long single-
circuit subtransmission feeders and Powerco’s security criteria cannot be met at an 
economic cost. In these areas additional maintenance is carried out to minimise the 
probability of outages;

• Load transfer through the distribution network is considered prior to any substation 
capacity upgrade (conversely, new substations should also be considered as an 
alternative to upgrades of existing substations);

• Solar-powered installations have been supplied in place of network extensions for 
some remote small loads, such as electric fence units; and

• micro-grids and remote-area power systems are being implemented in some remote 
rural areas. 

All opportunities will continue to be monitored and the current policy of encouraging 
non-network and non-asset-based solutions will continue. Non-asset solution 
possibilities are pointed out to consumers when they approach Powerco with a request 
for information or for a connection. Non-network options are also pointed out to key 
customers by Powerco’s Key Account managers. 
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4.4.6. Adoption of New Technology

Powerco has an active programme in keeping up with the latest technical innovations 
and, where appropriate, introducing these on to its network. Recent new technology 
adopted by Powerco include the use of the following:

• Transformer monitoring and control units;

• Infra-red, ultrasonic and partial discharge condition monitoring techniques;

• The use of profile loggers for circuit-breaker condition monitoring;

• Helicopter-mounted Wescam camera and corona-detecting camera for special line 
inspections;

• Remotely operated distribution switchgear;

• Digital microwave radio;

• Numerical protection relays;

• Ethernet-based high-speed radio;

• Expansion of CDmA secure data communications;

• Computerised fault management and dispatch;

• Installation of a new integrated SCADA system;

• Spread-spectrum radio, microwave and optical fibre communication for SCADA;

• Handheld electronic data capture devices for inspection and maintenance work; and

• Creation of an online application that allows Powerco’s approved contractors 
to access the Contract Works manual and the Network Operations manual 
documentation.

4.5. Performance of Contractors 

4.5.1. Prequalification of Contractors

Potential contractors for work on the network are invited to prequalify as competent 
and safe to perform work on Powerco’s network. This is one way Powerco ensures 
that work performed has adequate quality, and that contractors have the capabilities 
to attend faults in a timely manner and make repairs efficiently and effectively, in a 
way that meets Powerco’s own compliance standards and legislated requirements. 
These contractors are also available for customer work in the areas that they have 
demonstrated the required level of competency.

4.5.2. Maintenance Scheduling

When maintenance is required on the network, contractors have to schedule a 
shutdown with the Network Operations Centre in advance. The contractors prepare 
their own switching plan that is considered and approved by the Network Operations 
Centre. In determining the suitability of a scheduled shutdown (depending on the length 
of the shutdown, and the types and numbers of consumers affected) the Network 

Operations Centre considers the following:

• Feedback from retailers with affected consumers;

• The effect on special connections (for instance, Powerco has a list of connections 
that rely on electricity for providing dialysis treatment or other medical needs);

• The impact on large or electricity-dependent consumers. For instance, shutdowns in 
dairying areas are scheduled not to coincide with milking times;

• The period available to inform consumers of the shutdowns; and

• Alternative arrangements that may be available for consumers, including the 
availability of generators.

4.5.3. Monitoring Quality of Workmanship

Powerco has a well-developed contracts work audit process to ensure that the work 
carried out on the network meets Powerco’s standards in terms of workmanship and 
safe working practices. Although engaged by Powerco’s Asset management Group, 
these external auditors are charged with carrying out their duties on a completely 
independent basis.

The audit process involves:

• Regular audit of the work during construction for workmanship and safe working 
practices and post-completion for conformance to Powerco construction standards. 
The auditors prepare independent reports and the findings are passed on to the 
Asset management Group;

• Copies of the audit reports are forwarded to the contractors on the understanding 
that any necessary remedial work will be completed within a fixed time. In respect 
of safe working practices, any required change should normally be implemented 
immediately; and 

• A final inspection of the completed work is undertaken, if required to receive a 
satisfactory audit report before close-off.

Examples of serious breaches of workmanship quality include (by way of example):

• Insufficient depth for laying underground conductors or insufficient aerial clearance 
for overhead conductors;

• Poor security of electrical installations, i.e. transformer doors left unlocked, and poor 
service pillar security where unauthorised access can be gained;

• Live terminals or bushings not electrically protected within pillar or transformer 
installations; and

• Loose neutral connections. 
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4.6. Target Performance for Environmental Responsibility

Powerco is committed to achieving our goals, as stated in our mission statement, 
in a manner that prevents or minimises pollution and other adverse impacts on the 
surrounding environment and has regard for the interests of the communities in which it 
operates.

Powerco supports the New Zealand Energy Strategy and the New Zealand Energy 
Efficiency and Conservation Strategy and is committed to developing more sustainable 
energy outcomes.

Powerco is also committed to pursuing continual improvement and recognises that 
sound environmental management is consistent with and complementary to the 
company’s overall vision to lead New Zealand in electricity and gas distribution. 

To fulfil these commitments, Powerco will:

• Comply with all statutory environmental requirements and other relevant Standards 
and Codes, and provide adequate resources to meet those requirements;

• Aim to designate all existing network sites;

• Implement an Environmental management System that provides a framework for 
setting and reviewing environmental objectives and targets;

• Continually seek improvement and innovative solutions from ourselves and our 
suppliers, and do what it takes to get quality results;

• Recognise that effective environmental management has implications across the 
business and seek to deliver improved environmental and economic performance.

4.7. Statutory Compliance

4.7.1. Statutory Compliance Regime

Powerco is targeting many areas for compliance and has appointed a new Risk and 
Compliance manager who will be reviewing Powerco’s statutory compliance regime. 
Particular focus over the next 12 months will be on:

• Review of compliance with key applicable legislation supported by enterprise risk 
management system enhancements;

• Continued vegetation management through the Electricity (Hazards from Trees) 
Regulations 2003;

• Ongoing environmental audits across Powerco’s footprint;

• Commencement of Powerco’s Environmark accreditation programme; and

• Requiring Authority Notices of Requirement for the designation of Electricity and  
Gas sites.

Whilst Powerco is targeting many areas for compliance, particular focus is on:

• Rolling reviews of seismic stability at zone substations;

• Liquefaction risk assessments at major Powerco hubs;

• Food risk assessments at major Powerco hubs;

• Continuous improvement of Powerco’s environmental management plan and audit 
programme;

• Requiring Authority applications for Electricity and Gas; and

• Enhancement of Powerco’s hazard register and supporting processes

4.7.2. Electricity Industry Participation Code

The Electricity Industry Participation Code and the Electricity Industry (Enforcement) 
Regulations 2010 came into force in November 2010. The Code is based on the 
Electricity Governance Rules 2003 and is made and administered by the Electricity 
Authority. Relevant to electricity distribution, the Code has certain requirements 
governing:

• The participation in the Reserves market;

• The connection of Distributed Generation;

• Common quality, which requires the provision of automatic under-frequency load-
shedding systems, and frequency and voltage support for embedded generators 
above 30mW; 

• metering compliance; 

• Billing reconciliation; and 

• The provision of complete and accurate information pertaining to the connections to 
the Grid.

4.7.3. Electricity and Gas Complaints Commission

Under the Electricity Industry Act, Powerco is required to be part of a dispute 
resolution scheme. Powerco is a member of the EGCC, allowing consumers to have an 
independent complaints resolution mechanism.



78 2011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKS BACK TO CONTENTS

5. EVALUATIon oF PERFoRMAnCE

5.1. Introduction

This section presents a review of Powerco’s performance against target for the previous 
year, discusses the factors that influenced the performance, and compares these 
against industry performance where a reasonable comparison can be made. Detailed 
discussion of the performance measures and targets is included in Section 4 of this 
plan. Actions resulting from the evaluation of performance are presented and these are 
reflected in Sections 7, 8, 9 and 11.

5.1.1. General Review Comments

This section is the result of the review against Powerco’s April 2010 Asset management 
Plan. Preparation of the plan is an ongoing process throughout the year, but 
work intensifies when final results become available. Powerco has established a 
comprehensive set of performance targets for FY2011 (Section 4) and will monitor 
performance against them over the next year.

5.1.2. Review of Work in Progress

Powerco has prepared a series of internal Asset management Plans that culminate 
in a five-year work programme suitable for entry into its Improvement Register (refer 
to Section 2.6). These plans include the long-term development plan, covering 
subtransmission development for a 15-year period to FY2026; the medium-term 
development plan covering distribution network development for a five-year period to 
FY2016; as well as a range of other special Asset management plans. 

5.2. Review of Consumer Service Performance against Targets

5.2.1. Results of Consumer Consultation Process

Powerco continued with its programme of face-to-face meetings and focus group 
discussions with key stakeholders and agencies representing the great majority of 
consumers as defined by:

• Local economic development agencies/Chambers of Commerce as representative 
of Industrial (F1) and Commercial (F2) consumers;

• Territorial authorities and the electricity retailers as representative of Urban 
Residential (F3) consumers;

• Federated Farmers and independent farmer groups as representatives of Rural (F4) 
and Remote Rural (F5) consumers; and

• Community Boards, councillors and mayors as representatives of Urban Residential 
(F3) consumers, Rural (F4), and Remote Rural (F5) consumers.

In addition to the focus group discussions there was ongoing:

• One-to-one liaison between a number of very large industrial consumers and 
Powerco’s Key Account managers; 

• Pricing and general consultation, including regular operation meetings with electricity 
retailers;

• Attendance at the Mystery Creek Agricultural fieldays, which included one-to-one 
discussions with, and education of, mass-market consumers, and a price/quality-
related survey;

• Consumer surveys;

• Consumer education, in particular around safety issues, industry structure and 
general price/quality issues;

• Project-specific community consultation exercises to validate that Powerco’s 
planning for major projects that involve large amounts of capital expenditure are 
inline with community expectations (see below);

• Reactive consultation in response to outages caused by extreme weather events or 
general consumer dissatisfaction, or general consumer enquiries;

• Production of annual education/consultation documents “Delivering Energy” 
(Powerco corporate profile) and “Delivering Reliability” (network performance and 
reliability report); and

• Interface with utilities managers from territorial authorities as representative of the 
“lifelines” networks identified in terms of the Civil Defence Emergency Management 
structure.

These interfaces with consumers are recorded and discussed with Powerco’s planning 
engineers. In many cases, planning engineers will attend interfaces with consumers 
and receive feedback directly. Customer-specific requirements from these meetings are 
handled through the Customer Initiated Works process and higher-level concerns are 
considered as part of the planning process, be they immediate requirements or input to 
longer-term projects.

Discussion usually takes place at the Powerco subregion level to take account of 
investment drivers, such as reliability of individual feeders and the vagaries of the 
environment in different areas. (Section 9.5 discusses feeder level performance in 
more detail.)

A new initiative undertaken by Powerco this year was the production of a summary 
AMP. It is the regulatory intention that a company’s AMP should be reflective of its 
actual asset management practices and, as such, its AmP should form a cornerstone 
of its Customer Communications Programme. However, a huge amount of detailed 
information is required to produce a compliant AmP from a regulatory perspective 
and Powerco’s previous AmP was 246 pages long. It is Powerco’s belief that this 
level of detail acts as a barrier preventing many stakeholders and interested parties 
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from reading its AmP and providing feedback on it. At 32 pages long, Powerco’s 
summary AmP contains a snapshot of information considered relevant to the majority 
of interested parties, including key figures and the issues Powerco must consider 
to provide a safe and reliable electricity distribution service. It also directs interested 
parties to further sources of information about Powerco, including the full AmP. 
Powerco’s summary AmP was sent to key stakeholders including:

• Federated Farmers Regional Presidents;

• Central Government electorate mPs;

• Local body politicians such as mayors and Councillors;

• Key staff at Local Territorial Authorities;

• Chambers of Commerce and Economic Development Agencies; and

• Grey Power regional associations and central energy board.

The summary AmP was sent with a request for feedback and ongoing dialogue.

In addition to the general ongoing consultation activities described above, Powerco 
continues to build on its experience and capabilities in conducting major community-
wide consultation exercises for significant Capex investments. The purpose of such 
exercises is to validate that improvements relating from a particular Capex spend is 
in line with community expectations and, therefore, that the significant investment 
is justified. A recent example of this type of exercise involved consulting with the 
Whangamata community. Whangamata is currently supplied by a single 33kV line that 
is prone to outages, often during peak holiday periods when the town is at its busiest. 
Powerco’s intention is to construct a second 33kV line to the town, thereby increasing 
security of supply. As a second line would involve a significant investment, Powerco 
wished to validate its assumption (based, in part, on previous feedback from some 
members of the community) that the wider Whangamata community would like to see 
the improvement a second line would provide. The exercise consisted of:

• meetings with key community stakeholders;

• Newspaper and radio advertising (including live on-air interviews);

• An informational kiosk operating on Whangamata’s main street for six days. The 
kiosk was staffed by Powerco employees who were able to engage in one-on-one 
discussions with members of the Whangamata community; and

• A survey.

In addition to confirming that the majority of the Whangamata community supported 
Powerco’s plans for a second line, the exercise assisted in bringing Powerco closer to a 
community it serves. It helped to increase mutual understanding and provided valuable 
insights into consumer expectations. Powerco will continue to undertake similar 
exercises when the appropriate opportunities present themselves.

5.2.2. Results of Complaints Monitoring Process

Complaints from the public are recorded in a database. The database is used to follow 
up the complaints, but it can be used to analyse the types of complaints and put 
actions around them. This process is currently being integrated as a business system 
(refer to Section 11.4). 

5.2.3. Network Supply Quality Performance

Powerco’s Supply Quality performance for the 12 months to the end of December 2010 
is outlined in Table 5.1.

Table 5.1: Review of past year Quality Performance and Complaints 

Continuous Power Quality issues

Issue Characterisation Impact to Customer
Target  
Performance How Monitored Number

Flicker Frequency of 
less than 35Hz

Visual flicker with 
lighting

No complaints Customer 
complaint 1

Harmonics & 
interharmonics

3rd, 5th and 
7th harmonics 
most common 
on distribution 
level

Little noticeable 
difference, radio 
interference, 
transformer 
overheating, 
motors 
overheating, 
induction motors 
contacts tripping

Total Harmonic 
Voltage < 
5% at Point 
of Common 
Coupling

PQ meters at 
the Substation 
11kV, site 
monitoring 
using portable 
PQ-Box 100

0

Phase 
voltages 
unbalance

One or two 
phases with 
voltage <95%, 
>80%

Damages 
rotating 
machines, a fuse 
on one phase 
continually blows

No complaints Customer 
complaint

20

Longer-term 
brownouts

Voltage drop 
to between 
0.1 to 0.9pu

Burns out motors Voltage within 
6% of nominal

Customer 
complaint 22

Longer-term 
overvoltages

Greater than 
1.1pu > 1min

Light bulbs 
blowing, 3-phase 
motor heating

Voltage within 
6% of nominal

Customer 
complaint 2
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Discrete Power Quality Issues

Issue Characterisation Impact to Customer
Target  
Performance How monitored Number

Outages (> 
1min)

Power goes 
off 

No power 170 SAIDI

2.56 SAIFI

Customer 
notification, 
SCADA alert, 
logged in 
Outdef system

42

Auto Recloses 
(< 1min, > 2 
sec)

Power goes 
off then comes 
back on

Reset electronic 
equipment, 
clocks, 

No complaints Reclose 
Counters, 
SCADA 
notification, 
PQ meters at 
substations

42

Short-term 
fluctuations, 
dips & sags, 
flicker

Lights flicker Visual flicker, 
clocks running 
faster

No complaints PQ meters at 
substations, 
tap change 
counter

46

Voltage Spikes Short term 
<1min voltage 

Damages 
equipment

No damage to 
equipment

Customer 
complaint 9

Frequency 
excursions 
short term < 
1 sec

Deviation from 
50Hz

Frequency 
excursions 
long-term > 
1 sec

Deviation from 
50Hz

Clocks running 
faster/slower

AUFLS 
operation, 
System 
Operator 
advice

During the past year, the received complaints have been managed in a more 
systematic manner than previous years. most complaints on power quality were 
reliability complaints involving auto-reclosers. Reliability is covered later in this section. 
Comprehensively monitoring the actual auto-recloser (or mAIFI) performance presents a 
challenge due to the limitations of the field equipment and the numbers of reclosers not 
able to be readily counted. 

Some voltage imbalance and low-voltage complaints were received, but these were 
predominantly caused by the consumer or adjacent consumers increasing their load. 
Some of these issues were dealt according to Powerco’s policy covering conductor 
and transformer upgrades and reconfigurations. In some areas, general load growth 
has been accommodated by installing 11kV voltage regulation equipment. 

Some of the consumer property damage complaints were received as a result of 
voltage fluctuations. Powerco undertook investigations in all instances and the 
fluctuations were outside the reasonable control of a prudent network operator.

Harmonic levels on the network are not known although few, if any, complaints are 
received. Power quality monitoring equipment is being installed at certain sites to 
collect harmonics data, and Powerco is following the results of the joint EEA study with 
Canterbury University on this subject.

5.2.4. Reliability Overview

Powerco’s SAIDI and SAIFI performance measures for the year ending march 2010 
were higher than the targets set and agreed by customers in Section 4.2.4. This data 
is presented in Table 5.2. Powerco is also measured against a threshold set by the 
Commerce Commission, which we were under for this period. The April to march 
period for reporting reliability performance in this plan ensures that the AmP aligns with 
the disclosed figures.

Powerco calculates the network performance measures through the OutDef 
application, as described in Section 2.8. This application records the start and end 
times of faults (and times in between for staged restorations) and then automatically 
calculates SAIDI and SAIFI figures using an interface with Gentrack (see Section 2.8), 
which contains the numbers of customers connected to the network, and is then used 
to determine the number of customers affected by each outage.

For the threshold calculations of SAIDI and SAIFI, the Supplementary Guidelines for 
Investigating Breaches of the Reliability Criterion of the Quality Threshold have been 
used (which is based on IEEE Standard 1366Tm-2003) to remove extreme weather 
events. 

Powerco’s 2010 reliability performance (planned and unplanned to 31 march 2010) is 
summarised in Table 5.2 below. 
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Table 5.2: Powerco Reliability Performance Summary

Performance 
measure Units

Powerco 
Actual 
2010

Powerco 
Excluding 
Major 
Event Days 
2010

Eastern 
Excluding 
Major 
Event Days 
2010

Western 
Excluding 
Major 
Event Days 
2010

Powerco 
Target 
2010

Industry 
Average 
2010  
(refer 
note 2)

Industry 
Median 
2010  
(refer 
note 2)

SAIDI 
(B+C)

minutes per 
Customer 226.1 189.0 91.3 97.7 170 171 140

SAIFI 
(B+C)

Interruptions 
per 
Customer

2.5 2.5 1.3 1.3 3 2.0 2.0

CAIDI 
(B+C)

minutes per 
Interruption 91.2 74.5 71.0 78.1 66 86 77

Notes: 
1.  For the period 1 April 2009 to 31 March 2010
2.  PriceWaterhouseCoopers 2010 Information Disclosure Compendium 

The following major SAIDI events occurred between 1 April 2009 and 31 march 2010: 

Date Event SAIDI Impact

28, 29 June 2009 Storm in Taranaki and manawatu Regions 3.9

11, 12 July 2009 Storm in Coromandel 30.6

21, 22 July 2009 Tornado at Opunake 3.4

25 July to 1 August 2009 Widespread storm over entire network 19.6

4 – 6 October 2009 Snow storm at Taihape and Central Plateau 5.4

17 march 2010 Failed 66kV insulator caused complete loss of 
Coromandel supply

13.9

The total unplanned SAIDI is somewhat over the target of 130. This is because 
of persistently adverse performance from N security subtransmission in the Valley 
area. This is taking several years to fix. Unplanned SAIDI is close to target. SAIFI is 
generally at about target, although the numbers of customers affected per interruption 
in Coromandel is high, indicating a high number of customers per feeder. CAIDI 
performance is higher than target, especially in Wairarapa, where there is limited 
presence of SCADA at zone substations. Underlying CAIDI indicates that adoption 
of automation and remote control will enable restoration times for most customers to 
reduce following a fault.

Reliability performance statistics, including major events (e.g. storms), disaggregated to 
the level of Powerco’s subregions, are given in Table 5.3 below. Reliability performance 
is further broken down in Section 9.5. Performance in the Valley network was adversely 
affected by two major events in the Coromandel area. These two events accounted for 
202 SAIDI minutes on a Valley customer base.
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Table 5.3: Regional Reliability Performance 

Performance measure Unit

Powerco Actual FYE 2010 (including storms)

Man Tar Tau Val Wai Wha Powerco
Target 2010 
(excluding storms)

SAIDI (Class A) minutes per Customer 1 0 0 0 0 111 12

SAIDI (Class B) minutes per Customer 26 26 51 48 89 29 42 40

SAIDI (Class C) minutes per Customer 140 156 104 344 124 195 184 130

SAIDI (Class D) minutes per Customer 0 6 0 6 0 17 4

SAIDI (Class B+C) minutes per Customer 166 182 155 392 213 224 226 170

SAIDI (All Classes) minutes per Customer 167 188 155 398 213 352 243

SAIFI (Class A) Interruptions per Customer 0.01 0.00 0.00 0.00 0.00 0.25 0.03

SAIFI (Class B) Interruptions per Customer 0.20 0.13 0.27 0.22 0.38 0.11 0.21 0.2

SAIFI (Class C) Interruptions per Customer 2.50 2.18 1.73 2.92 1.64 2.32 2.27 2.36

SAIFI (Class D) Interruptions per Customer 0.00 0.14 0.00 0.14 0.00 0.15 0.07

SAIFI (Class B+C) Interruptions per Customer 2.70 2.31 2.00 3.14 2.02 2.43 2.48 2.56

SAIFI (All Classes) Interruptions per Customer 2.70 2.45 2.00 3.28 2.02 2.83 2.58

CAIDI (Class A) minutes per Interruption 146 101 341 0 0 445 433

CAIDI (Class B) minutes per Interruption 134 200 190 213 236 253 197

CAIDI (Class C) minutes per Interruption 56 71 60 118 76 84 81

CAIDI (Class D) minutes per Interruption 0 45 0 46 0 115 62

CAIDI (Class B+C) minutes per Interruption 62 79 78 125 106 92 91 66

CAIDI (All Classes) minutes per Interruption 62 81 82 123 109 125 94

Faults O/H and U/G Number per 100km 14.3 16.1 17.3 12.3 18.6 11.4 14.6 12.3

Faults O/H Number per 100km 14.1 16.1 21.5 13.1 19.1 11.4 15.1 13.2

Faults U/G Number per 100km 16.0 16.4 7.4 6.7 5.6 13.7 10.0 4

Notes:
A) The data returned from the Business Objects report doesn’t provide SAIFI for Transpower, so Classes A & D are missing (also affecting all classes). This also affects CAIDI.
B) The denominator for regional SAIDI figures is the customer numbers for the full Powerco footprint.
C) The different classes are defined as follows:

1. Class A – planned interruption by Transpower
2. Class B – planned interruption by Powerco
3. Class C – unplanned interruption on the Powerco network
4. Class D – unplanned interruption on the Transpower network

D) Faults O/H and U/G excludes faults on zone substations and distribution equipment. Interruptions, however, does include these faults.
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Fig 5.2: SAIDI and SAIFI versus Powerco Customer Density.

The graph in Figure 5.2 shows Powerco’s reliability performance (including major 
events) against that of other networks serving similar consumer densities. It suggests 
that the performance of the Powerco network is somewhat worse than average 
compared with its peers. The forward work plans for both regions can be expected to 
balance a worsening trend as the average network age continues to grow, leading to 
greater numbers of equipment failures. many of the projects (notably those involving 
installation of back-up subtransmission lines) will take several years to implement 
because of landowner agreement and resource consent issues.

5.2.5. Reliability History

At face value, the performance outlined appears adverse, but Figure 5.3 shows that 
several major events occurred in the 2010 year, particularly affecting customers in the 
Coromandel area. much reinforcement work is under way in the Valley area to improve 
the performance and security of this part of Powerco’s network. A timeline of SAIDI 
performance is shown below in Figure 5.3.
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Fig 5.3: SAIDI Performance versus Time (2009/10).

Figure 5.4 illustrates SAIDI performance on the network since April 2005. It highlights 
the impact of storms and one-off events – the July 2007 storms caused the largest 
single-day event in the period of the records shown, and the outages in July 2008 are 
clearly seen as multi-day events with a large overall impact. 
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Figure 5.4: SAIDI Performance versus Time (2005 to 2010).

5.2.6. Underlying Reliability Performance Trends

The graphs below deconstruct Powerco’s underlying reliability (excluding major events) 
performance in 2010 using the philosophies outlined in Section 9 (reliability rainbow). 
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Figure 5.5: Underlying Reliability Performance Trends (excluding storms)

The number of faults has been above and below target. This is partly because of the 
data given and we suspect that the fault rate is actually higher than that presented, 
because some reclosers are not actually visible to those who collate the fault statistics. 
Secondly the term “fault” can be interpreted to include all sorts of things that may not 
actually cause a loss of supply. Numbers of faults implies a continued focus is needed 
on maintaining the network in good condition (renewal and maintenance) and managing 
tree contacts. 

The number of interruptions is above target. The number of planned interruptions is 
expected to increase as the forecast amount of planned renewal work is expected to 
increase. 

Customers per interruption are relatively constant at around 400. This is an area 
of focus because of the high number of customers per feeder in Tauranga and 
Coromandel. These areas require a focus on reducing the number of customers per 
feeder, and on subtransmission reinforcement. 

The CAIDI is about on target, although work can be done to improve the restoration 
times for most customers through implementing automation schemes and 
implementing SCADA. In 2008, planned CAIDI was affected by a six-hour shutdown of 
supply to Coromandel to rebuild sections of 66kV line. 

Overall, Powerco’s underlying (excluding storms) network performance measured in 
SAIDI has been substantially consistent over time. In the bottom graph in Figure 5.5, 
the underlying SAIDI excluding extreme events has been rather static at between 160 
and 200 SAIDI although in recent years there appears to be a rising trend. The trough 
in numbers of faults and SAIDI in 2007 and 2008 is most likely due to the calm La Niña 
weather patterns.

5.2.7. Distribution Feeder Class Reliability Performance 

Powerco has established a set of Feeder Interruption Duration Index (FIDI)2 targets for 
each of the five different classes of feeder (as defined in Section 4.2.4). This individual 
feeder performance index provides a disaggregated measure of service levels that is 
more closely aligned to those that individual customers experience. monitoring FIDI 
performance provides key information for the focus group consultation process referred 
to in Section 4.2.2.

Supply reliability performance against target is the main area in which targets are not 
being met and is forecast to worsen as the network grows in average age. 

There are several areas in which performance improvements are being made on an 
ongoing basis. While these are taking several years to complete, significant progress 
has and is being made on them. They include:

• Continued monitoring and management of the worst-performing distribution feeders 
(Pareto diminishing returns);

• Distribution system reconfiguration, automation and sectionalisation to improve 
performance; loop automation schemes are being implemented to re-supply healthy 
sections on faulted feeders in less than one minute; 

• Zone substation earth fault neutralisers will be commissioned to limit the impact of 
earth-type faults on the distribution networks; 

• The fitting of SCADA control to normally open, and mid-points on distribution 
feeders to allow quicker restoration times; 

2  FIDI is defined in the Key Definitions given in the glossary. As a mathematical formula, it is the number of 
‘customer minutes’ of interruption experienced by consumers on a feeder divided by the number of ICPs.
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• The fitting of line fault indicators (some 66kV circuits having SCADA indication); 

• Implementing SCADA at zone substations that do not have this facility; and

• Addressing subtransmission network reliability performance, particularly in the 
Eastern region. Significant planning work in this area is reflected in the Eastern 
Region long-term development plan (refer to Section 8.13).

Reflecting on the causes of below-target performance, storm activity, foreign 
interference and defective equipment are major contributor, along with the number 
of one-off incidents. A focus will be placed on greater levels of automation in the 
distribution network, while not neglecting action on defective equipment. Also, as the 
targets for deadline work increase this year to improve the project productivity levels, 
we will see more planned outages affecting the FIDI results.

A “blitz” approach is being used for line upgrades, where sections of line are renewed 
under large-project scale to give a 10-year “upgrade and forget” clean bill of health 
period. The expectation is that during the 10 years there will be no unplanned outages 
due to equipment failure. This includes vegetation clearing and rectification of known 
and likely defects.

The graphs presented in Section 9.5 show planned and unplanned FIDI for each 
security class. The horizontal blue line represents the FIDI target for the feeder class.

5.2.8. Network Capacity Performance

The distribution network has several feeders where numbers of customers are high 
and this can lead to difficulties when backing up the supply from adjacent feeders. This 
particularly occurs in areas around Tauranga, some parts of the Coromandel and Valley 
networks, and around Palmerston North. 

The urgent capacity shortfalls that previously existed in the Tauranga transmission 
network have been addressed with Transpower by commissioning plans for a new 
switching station at Kaitemako and the thermal upgrades of lines into Tauranga 
GXP. However, the spare capacity on these will quickly be eroded as load climbs. 
The transmission system in the Bay of Plenty needs a long-term vision for obtaining 
easements and consents for line upgrades so that they are less incremental and urgent. 

5.3. Review of Economic Efficiency Performance against Targets

5.3.1. Asset Efficiency Performance

Powerco’s asset efficiency performance is presented in Table 5.4 below. Various 
measures have been used to consider asset efficiency and Powerco has performed 
well against the targets for each. 

Powerco’s ODRC/ICP of $3,002/ICP (2004 ODV) compares favourably against 
Powerco’s target. Rolled forward to 2010 this becomes $3898/ICP, which is in the low 
cost category when compared with Powerco’s peers. However, this comparison is 
of limited value because it considers depreciation and, hence, those networks with a 
higher average asset age appear to perform better than those of newer construction. 
RC benchmark figures for other line companies are not available from the Information 
Disclosure regime.

Performance Measure Unit

2010 Actual Target

East West Total Powerco

Asset Efficiency (ODRC/ICP) $/ICP 2,825 3,110 3,002 3,000

Asset Efficiency (RC/ICP) $/ICP 4,901 5,869 5,472 6,000

Asset Efficiency (ODRC/MWh) $/mWh 191 248 221 225

Asset Efficiency (RC/MWh) $/mWh 331 468 403 450

Information Disclosure Review
RAB of Fixed 
Assets ($000) RAB/ICP ($) RAB/kWh ($)

Powerco 1,237,528 3,898 0.27

Average 283,248 4,756 0.28

median 143,714 3,968 0.27

minimum 23,707 2,632 0.15

maximum 2,155,954 9,299 0.47

Notes:
1. Asset efficiency (RC/ICP) is the ratio of replacement cost over the number of ICPs.
2. Asset efficiency (RC/MWh) is the ratio of replacement cost over the input network MWh. 
3. ODRC and RC are as at 31 March 2004, and exclude street light assets.

Figure 5.6 presents a graph of asset efficiency (ODV/ICP) versus customer density 
using the FY2010 disclosure information. In this comparison, Powerco’s performance is 
good.
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Figure 5.6: Asset Efficiency versus Customer Density based on 2007 Information Disclosure Data.

Powerco performs well on asset efficiency in comparison to many other distributors 
because of the rural nature of Powerco’s network. However, with the increasing 
expectations from the community in supply reliability and quality, particularly from the dairy 
farming industry, as well as general expectations on the environmental impact, it is expected 
that network investment per ICP will necessarily have to increase in the longer term. 

5.3.2. Asset Utilisation Performance

Asset utilisation is a key driver of long-term asset efficiency. Generally, Powerco’s 
performance was good when compared to the targets set. The load factor and 
substation transformer utilisation were in the good performing range when compared 
with national and international benchmarks.

Table 5.5: Asset Utilisation Performance Measures

Performance Measure

Powerco Actual FY 2010

TargetMan Tar Tau Val Wai Wan Total

Substation Transformer Utilisation. 
Note 1 45% 46% 56% 64% 60% 53% 52% 40%

Distribution Transformer Utilisation 
by Supply mD. Note 2 31% 34% 31% 28% 24% 34% 29% 30%

Distribution Transformer Utilisation 
by Disaggregated Feeder mD. 
Notes 3, 4, 6 and 8

37% 38% 39% 35% 36% 39% 37% 38%

Load Factor. Note 5 60% 67% 58% 70% 69% 62% 67% 65%

Line Losses. Note 7 n/a n/a n/a n/a n/a n/a n/a -

Notes: 
1. Zone substation transformer utilisation is the 98 percentile substation maximum demand over the 

total substation ONAN rating, expressed as a percentage.
2. Distribution transformer utilisation is calculated for both aggregated and disaggregated demand.
3. Aggregated: Network kW MD over distribution transformer capacity.
4. Disaggregated: Sum of disaggregated feeder MDs over distribution transformer capacity. Note that 

the aggregated factor is lower due to power factor.
5. Load factor is the ratio of Network kWh/Network MD kW x 365 x24.
6. Feeder capacity utilisation is the disaggregated feeder MD over the total distribution feeder winter 

6pm capacity.
7. Line losses calculation is not reported because up-to-date information is not available from all 

retailers.
8. While disaggregated distribution transformer utilisation has been calculated, the results should 

be treated with some caution. Feeder MD results were not available for some feeders and some 
feeders supply loads directly (not via distribution transformers). These feeders have been removed 
from the average. Tauranga’s result is strongly affected by these limitations.

The zone substation transformer utilisation resides at the high end of the target band, 
which indicates, on average, a good utilisation level. Valley’s and Tauranga’s utilisation 
levels are high, indicating that shutdowns have to be carefully pre-planned for times 
of low demand. This, coupled with the historically high growth levels in these areas, 
means that further zone substations should be constructed (refer Section 8).

The distribution transformer utilisation was slightly below target and under the national 
average of 32% (Information Disclosure Compendium). It is typical for rural networks 
to have a lower distribution transformer utilisation due to the low diversity of the small 
distribution substations. Lower utilisation factors are also observed in widespread 
networks where weather and demographic trends lead to non-coincidence of local 
versus regional consumption patterns.
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Load factor was slightly above the 65% target. The efficacy of the load control systems 
is important in achieving this target. Discussions are under way with the receiver 
owners about maintaining this system. 

Losses were not able to be reported on due to the fragmented nature of the energy 
reconciliation records.

5.3.3. Cost Performance

Powerco’s direct cost performance is presented in Table 5.6 below. 

Table 5.6: Powerco’s Direct Cost Performance

KPI Description FY2009 FY2010

Direct Cost per km of line ($/km) 1,090 1,109

Direct Cost per Asset Base (RC) (%) 1.31% 1.36%

maintenance Expenditure per Asset Base (RC) (%) 1.05% 1.08%

Capital Expenditure per Asset Base (%) 3.58% 3.08%

Renewal Expenditure per Depreciation (%) 58.6% 45.1%

Growth Expenditure per Change in Transformer Capacity ($/kVA) 323 359

Information Disclosure Review Opex $ % of RAB Opex $ / km Opex $ / ICP

Powerco 2.35 1,912 181

Average 2.82 2,930 221

median 3.17 2,693 262

minimum 1.83 1,144 171

maximum 5.69 8,669 650

Notes:

1. Actual direct costs are denominated in the value of the dollar for the year they are reported.

2. The actual direct costs include the System Management and Operations expenditures along with 
the network maintenance costs.

3 RC based on 2010 disclosure value

Figure 5.7 presents a graph of operational costs versus customer density, using the 
FY2010 information disclosure information. It presents a view of the key cost and 
service component. Powerco experienced lower operational costs than the industry 
average of $2910/km.
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Figure 5.7: Operational Costs versus Customer Density based on Information Disclosure Data.

5.4. Review of Safety Performance

5.4.1. Lost Time Injuries

Powerco had 12 lost-time injuries during the period from July 2009 to June 2010, 
comprising 10 for contractors and two for Powerco staff. The most serious was a 
fatality of a Tenix worker in a vehicle incident.

5.4.2. Field Audits 

Tenix Alliance and other contracted service providers perform all construction and 
maintenance work on Powerco’s network. The Health and Safety programmes of 
all service providers are audited and field safety audits are conducted to confirm 
compliance. During the period from July 2009 to June 2010, 1327 field audits were 
conducted. 

5.4.3. Near-miss Reports

There were 157 near-miss incidents reported by contractors and eight by Powerco 
staff.

5.4.4. Health and Safety Overview

Powerco’s management has decided that the safety performance needs to be 
improved. It has therefore embarked a series of initiatives aimed at improving the safety 
culture. These initiatives are described in Section 4.2. 
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5.5. Review of Environmental Performance 

No environmental incidents occurred during the previous year on Powerco’s network. 
Two environmental complaints have been received and both have been resolved.

During 2010 an audit of the Zone Substation Oil Containment in the Eastern Region 
and part of the Western Region was carried out and outcomes are described in 
Section 9.8. The opportunities for upgrading site compliance have been included in the 
Improvement Register.

much progress has been made on having network sites designated with 28 
applications approved in the year up to February 2011. There are two sites left to 
designate - Whareroa, which we may end up vacating and Katere which is being 
applied for. 

The Powerco Environmental management System document series were issued.

5.6. Review of Physical Performance against Plan

The physical progress of major development, renewal and maintenance activities for 
FY2010 and FY2011, as at February 2011, is summarised in Tables 5.7 to 5.11, which 
provide a brief description of the project, its status and a summary of the project 
difficulties encountered.

The FY10 scheduled capital works programme was 89% complete by year-end. This 
performance was influenced in the main by external parties (landowner negotiation, 
resource consents and hardware delivery issues), however a patch of wet weather in 
the last quarter slowed the capital programmes down. The incomplete works have 
been carried over into the FY11 programme for completion.

The FY10 scheduled maintenance works programme was largely completed, with 96% 
of scheduled activities achieved by year-end. The outstanding maintenance activities 
have been incorporated into the FY2011 maintenance plan.

5.6.1. Subtransmission Network Project Performance

major subtransmission and zone substation development and equipment replacement 
project progress is summarised in Table 5.7 below. 

Table 5.7: Subtransmission Projects Status

Location Project Description
Status at  
February 2011

Description of  
Project Difficulties

Tauranga Bethlehem 
substation land

Obtain and 
designate land

In progress Consent process to 
obtain designation 
is not clear and is 
liable to take several 
years

Tauranga Pyes Pa substation 
land

Purchase land, 
assist with 
designation

In progress Consent process to 
obtain designation 
is liable to take 
several years

Valley Whitianga 66kV line 
extension

Negotiate line 
route, easement 
compensation, 
resource consent 
preparation

In progress Obtaining 
landowner consent 
has taken several 
years, and on-going 

Valley Coroglen to 
Kaimarama 
landowner 
compensation

Complete resource 
consent process, 
landowner 
negotiations, 
payment of 
easement 
compensation, legal 
fees, sign-on fees

In progress Obtaining 
landowner consent 
has taken several 
years, and on-going

Valley Whangamata 
second circuit 
easement 
compensation

Line route 
negotiation, 
easement 
compensation, 
resource consent 
costs

In progress Obtaining 
landowner consent 
has already taken 
several years 
and may require 
compulsory 
acquisition

Valley Kopu - Kauaeranga 
110kV line 
construction 

Landowner 
negotiation, 
easement 
compensation, 
signing fees, consent 
preparation

In progress Landowner 
negotiation will take 
several years

Tauranga Tauranga CBD 
Reinforcement - 
Waihi Rd - Tauranga 
33kV circuits

Identify circuit 
routes, undertake 
concept design, 
obtain consents

Wetlands area 
under tender, 
cable route in 
progress for 
Tauranga to 
Greerton

The available 
cable routes are 
quite congested. 
Easements could 
take extended time 
to obtain
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Location Project Description
Status at  
February 2011

Description of  
Project Difficulties

Tauranga Omanu substation Environment 
Court hearing 
costs, easement 
compensation, 
design, 
subtransmission 
cabling

Consents 
obtained, design 
complete, major 
equipment 
ordered, cabling 
under way

Consent process to 
obtain designation 
has been taken an 
extended period 
and the process 
has not been 
straight forward

Tauranga Te maunga 
substation 

Identify, purchase 
site, obtain 
consents, concept 
design

In progress Consent process to 
obtain designation 
is liable to take 
several years

Tauranga Te matai - Te Puke 
subtransmission 
circuit upgrade

Upgrade the 33kV 
circuit B from Te 
matai to Atuaroa 
take-off

Construction 
under way

Landowner consent 
has taken extra time

Valley Second

Browne St 
transformer

Install second 
transformer 
at Browne St, 
matamata

main build 
contract let, 
major equipment 
on order

Valley Kopu - Coroglen 
line reconductoring 

Stage 4 of the 
reconductoring 
project

Construction 
under way

Shutting down the 
line for an extended 
period needs 
careful security risk 
planning

Tauranga Paengaroa 
substation

Construct new zone 
substation, obtain 
land, obtain consent 

In progress

Valley Second Thames 
66kV circuit

Construct new 66kV 
circuit to Thames

Design under 
way

Tauranga Omokoroa second 
bank

Install second 
transformer, new 
33kV CB and 
protection at 
Omokoroa. Replace 
11kV switchboard

Commissioned, 
as building 
underway

Valley mikkelsen 
transformer 
upgrade

Purchase and 
install two new 
transformers at 
mikkelsen Rd

Complete

Location Project Description
Status at  
February 2011

Description of  
Project Difficulties

Tauranga New Kaitimako GXP Connect new GXP 
into the existing 
subtransmission 
circuits

As-building

Tauranga Otumoetai new 
switchboard

Replace 11kV 
switchboard, 
protection relays and 
SCADA

Complete

Whanganui Hatricks substation 
transformer

Install new 
16/24mVA 
transformer and 
extend substation 
area. Obtain consent 
and lease.

In progress The time taken to 
obtain a lease for 
the site extension 
could delay the 
project

Taranaki New Katere 
substation

Establish new zone 
substation.

Under 
construction

Cables in the 
road have taken 
extended time 
to negotiate with 
Council

Whanganui Beach Rd 
switchgear upgrade

Change switchgear 
to indoor, extend 
building

Equipment on 
order

Taranaki Tasman substation 
rebuild

Extend building, 
replace switchgear 
with indoor

Equipment on 
order

Whanganui Peat Street 
switchgear

Replacing 33kV 
switchgear at Peat 
St with indoor 
equipment

Equipment on 
order, design 
under way

manawatu main St 33kV 
switchboard

Replacing 33kV 
switchgear at main 
St

Construction 
under way

Some equipment 
quality issues

Taranaki Livingston 11kV 
switchboard 
replacement

Temporary 
protection grading 
issues occurred

Taranaki Brooklands 
substation

New zone substation Complete DRmCC 
transformer 
management relays 
have had teething 
problems
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5.6.2. Distribution Network Project Performance

The status of major distribution network projects in the FY2009 and FY2010 plans is 
outlined in the table below. 

Table 5.8: Distribution Network Project Status

Location Project Description
Status at  
February 2011

Description of Project 
Difficulties

Tauranga 11kV and 
33kV 
Overhead 
reconstruction

Overhead hardware renewal 
of Pongakawa 33, Kauri 
Pt 33, Committee Ccts, 
Welcome Bay, mt maunganui, 
Bethlehem, Green Park, 
mural Town, Paengaroa, 
Rotoehu, Black Stump

Build tenders 
awarded

Valley 400V, 11kV 
and 33kV 
Overhead 
reconstruction

Waikino 33, Tairua 66, 
Kaihere, Kuaotunu, Cook 
Dr, Victoria St, Waihi Nth, 
Bennett St, Ngatea, Kopu, 
Thames Urban, Waihi Urban

Build tenders 
awarded

Tauranga & 
Valley

11kV 
Distribution 
reconstruction

Distribution transformer, 
ABS, Distribution Switchgear 
replacement

Site work in 
progress

Tauranga Distribution 
development 
project

maunganui Rd, Otamarakau, 
Waikite, Welcome Bay 
capacity upgrades and new 
feeders

Outage 
planning 
under way, 
soil resistivity 
tests under 
way

Obtaining 
landowner consent 
has taken several 
years and ongoing

Valley Scheduled 
development 
project

mangatarata, Purangi, 
Whitianga, Pauanui, manaia 
line reconstruction

Design in 
progress

Potential for 
resource consent 
to rebuild line will 
cause project delay 
in TCDC area.

Western 11kV and 
33kV 
Overhead Line 
reconstruction 

Pole and cross-arm 
replacement in general 
Western area.

Build tenders 
awarded

Tauranga Tauranga CBD 
Reinforcement 
- Waihi Rd - 
Tauranga 33kV 
circuits

Identify circuit routes, 
undertake concept design, 
obtain consents

In progress The available 
cable routes are 
quite congested 
Easements could 
take extended time 
to obtain

Whanganui Raetihi 
Overhead 
reconstruction

Reconstruction of a length of 
aged line 

Installation 
work planning 
in progress

5.6.3. Protection and Control Development Performance

The following tables indicate the status of protection, communications and SCADA 
projects in the FY2009 and FY2010 plans:

Table 5.9: Protection Project Status

Region Protection Project
Status at February 
2011

Description of Project 
Difficulties

manawatu Linton-Kairanga-Pascal 33kV 
protection and communications 
system

Protection 
installed, 
communications 
link not yet 
operational

Communications 
link is 
temperamental

manawatu Kelvin Grove-Keith Street and 
Bunnythorpe Line differential 
protection and communications 
system

In progress

manawatu Linton-Turitea protection upgrade Protection 
installed, 
communications 
link not yet 
operational

Communications 
link is 
temperamental

manawatu Kimbolton protection upgrade To be deferred 
until switchgear is 
replaced

Protection 
upgrades are 
incumbent on 
class of switchgear

Wairarapa Norfolk - Chapel directional 
protection 

Completed

Wairarapa Tuhitarata protection upgrade Complete This was a 
pole-mounted 
circuit-breaker 
replacement

Tauranga Triton 33kV protection upgrade Completed

Tauranga Te Puke A&B circuits protection 
replacement

Deferred to FY11

Wairarapa Akura transformer protection upgrade Completed

Taranaki Comms and protection upgrade – 
Waitara East

Completed
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Table 5.10: Communications Project Status

Region Development Project
Status at  
February 2011

Description of 
Project Difficulties

All Provision of 4 x VOIP units to bring VHF 
voice traffic back to NOC from Whanganui 
and Palmerston regions

Completed

All Implementation of remote Dial-Out facility 
on Powerco WAN for data access

Completed

manawatu Radio communications between NOC and 
Powerco’s contractors

Develop VHF voice radio network and 
interface to VOIP circuit back to NOC

Completed

manawatu migration of the Pahiatua Track 
communications facility to Te Rere Hau 
substation site

Completed

Wairarapa Create new Radio Repeater site at 
Rewa to replace current poor Fleetlink 
communications to Awatoitoi and Tinui 
substations

Completed

Taranaki Digital radio upgrade Junction St

Provide protected mode communications 
circuit from Junction St to Egmont.

Completed

Taranaki New radio link Waitara West to East 
Egmont, (replacing Waitara East to East 
Egmont).

In progress

Taranaki Replacement of the overloaded and rusting 
radio structure at the CA hut.

Completed

Taranaki Install new digital radio link between CA hut 
and Hawera and Brunswick

Feasibility study 
done, project 
not proceeding

Whanganui Replace/repair Bastia Hill Radio mast Completed

Eastern 
Region

Trial of Powerco-owned VHF Voice Radio 
Network to replace current Fleetlink trunked 
radio system

Being 
commissioned

Eastern 
Region

Continuation of the Eastern Region 
Powerco-owned microwave 
Communications backbone

One link still to 
be completed

manawatu Kairanga-Pascal St Protection Comms Completed

Region Development Project
Status at  
February 2011

Description of 
Project Difficulties

Various Review/upgrade communications to 
facilitate interrogation of modern relays.

Completed

Various Install time-synchronisation facilities to 
substations with modern protection relay 
equipment

In progress 

Various migrate Point-to-multipoint radio licensing 
system to land mobile

Completed

Various Review/upgrade data communication 
systems to allow interrogation of field 
devices and sharing of data on Corporate 
network

Completed

Taranaki Rationalise Waitara East and West Comms Under way 
as part of 
Dataterm 
replacement

Tauranga, 
Valley

Change older crystal controlled radio 
equipment to allow DNP3 Comms

Not started Dependent 
upon the 
migration to 
DNP3 proof of 
concept

manawatu Palmerston radio equipment replacements In progress

Valley migrate voice comms to VHF In progress

All Implement SEL calling for VHF and UHF 
voice

In progress
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Table 5.11: SCADA Project Status

Substation Development Project
Status at  
February 2011

Description of 
Project Difficulties

Various Line fault locators and RTUs / 
Communications

In progress

Various Line circuit-breaker control upgrades In progress

Various Review/upgrade load control facilities In progress

Central Upgrade SCADA master Station to open 
architecture and associated technology 
enhancements

Eastern done, 
Western 
conversion 
undergoing proof 
of concept

migration is 
dependant 
on proof of 
concept

Wairarapa Upgrade Norfolk, Gladstone SCADA RTUs

Whanganui Fit new Taihape RTU Completed

Taranaki migrate Cambria, Eltham, Inglewood and 
Transpower Stratford RTUs to DNP3

In progress

Whanganui Provide SCADA visibility of Transpower’s 
breakers at Brunswick and Wanganui GXPs

Cancelled 
because of 
the mS to mS 
interface project

5.7. Review of Financial Progress against Plan

The financial progress against plan for the July 2009 to June 2010 financial year is 
summarised from Powerco’s management accounts in the Tables below. Commentary 
on the variance between actual and budget is also provided.

Powerco’s network capital expenditure for FY2010 was 2% over budget and 
maintenance expenditure also 2% over the planned budget.

Table 5.12: Expenditure Comparison with FY2010 AMP ($000)

Growth Renewal

Reliability, 
Safety and 

Environment
Customer 

Driven
Ops. & 

Maint.[1] Total

FY2010 AmP Actual 23,322 21,630 5,159 24,981 26,439 101,532

FY2010 AmP Budget 22,075 21,178 10,845 19,789 25,800 99,687

Variance (6%) (2%) (52%) (26%) (2%) (2%)

Note: [1] Ops and maintenance does not include network management and operating.

Refer also to the tables in Section 10 of this plan.

5.7.1. Capital Expenditure

Capital expenditure (customer, growth, asset renewal and reliability safety and 
environment) for the 12-month period was 2% over the planned budget at the end of 
FY2010. 

Expenditure Type

Capital Expenditure 2010 ($000)

Actual Budget Variance

Customer Connection (including Asset 
Relocations) 24,981 19,789 (26%)

Scheduled and Reactive System Growth 23,322 22,075 (6%)

Scheduled and Reactive Asset Renewal 21,630 21,178 (2%)

Scheduled and Reactive Reliability, Safety 
and Environment 5,159 10,845 52%

Total 75,092 73,887 (2%)

Customer-Driven Expenditure variance Commentary

Customer-driven expenditure was 26% over budget for the period. Unlike recent 
periods, the Tauranga and Coromandel regions have been close to budget where 
previously subdivision activity has been above expected levels. For the FY2010 period, 
commercial activity in the Taranaki and manawatu regions has driven customer-driven 
expenditure above budget.

Scheduled and Reactive Growth variance Commentary

System Growth expenditure was 6% above budget. This is mainly due to some 
swapping of system growth projects into the financial year following the budget setting 
and in lieu of some other project types.

Scheduled and Reactive Asset Renewal variance Commentary

Asset Renewal expenditure was 2% above budget. This expenditure type is typically 
influenced by severe weather events, and as noted in the maintenance commentary, 
was not challenged with a relatively benign year of weather across the Powerco 
footprint.

Scheduled and Reactive Reliability, Safety and Environment Commentary

Reliability, Safety and Environment Expenditure was 52% below budget for the year. 
This is due to the swapping of some project types and the final shortage of work 
programme delivery by year-end.
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5.7.2. Maintenance Expenditure

maintenance expenditure was 5% above budget and 1% above budget when System 
management and Operations are included.

Expenditure Type

Maintenance Expenditure 2010 ($000)

Actual Budget Variance

System management and Operations 6,902 8,105 15%

Fault and Emergency 6,783 5,079 (34%)

Refurbishment and Renewal 6,550 8,921 27%

Routine and Preventive 13,063 11,800 (11%)

Total 33,298 33,905 2%

System Management and Operations Expenditure variance Commentary

System management and Operations was 15% below budget for the year. The under-
budget year-end result is due to network operating costs and staff costs being below 
budget by year-end.

Fault and Emergency Maintenance Expenditure variance Commentary

Fault and Emergency maintenance was 34% above budget and Refurbishment and 
Renewal maintenance was 27% below budget, being in total 5% below budget for all 
reactive maintenance types. This reflected the relatively benign year for weather events 
that would normally put pressure on these work types.

Routine and Preventive Maintenance Expenditure variance Commentary

Routine and Preventive maintenance was 11% above budget. As set out In Section 
10, given that we have a new maintenance management system, we are still coming to 
terms with the cost associated with completing the planned maintenance. 

6. RISk MAnAgEMEnT

6.1. Introduction

A large part of the Asset management process involves managing risks associated with 
the assets on behalf of the stakeholders. For example, public safety risks may arise due 
to inadequately secured equipment, risks of unexpected supply outages may arise due 
inadequately trimmed trees, or there could be inadvertent breaches of legislation. 

Powerco’s Board and management are committed to maintaining a business 
environment that demonstrates good corporate governance practices. 

Risk management is therefore an integral part of Powerco’s business to support 
effective decision-making and provide assurance. 

The aim of the risk management programme is to identify and understand the 
likelihood, consequence, control effectiveness, and action plans required to make risk 
levels acceptable. 

The risk management programme is supported by Powerco’s corporate insurance 
programme, which includes low-probability and high-impact events.

Our approach to risk management is aligned to the new AS/NZS ISO 31000:2009 
standard for risk management.

This section on Risk management has now been moved to the middle of the AmP from 
being at the end. This is in reflection of our view that the management of risks is central 
to the Asset management process rather than being simply an output. 

6.2. Corporate Risk Management and governance

6.2.1. Audit and Risk Committee

Risk identification workshops are conducted within business units to identify and 
describe risks that threaten the achievement of business objectives. The workshops 
include key stakeholders and subject matter experts to ensure comprehensive 
coverage.

The Board Regulatory, Risk and Asset management Committee (RRAmC) is 
responsible for overseeing risk management practices within Powerco. The committee 
meets on a quarterly basis and reviews the effectiveness of the risk management 
process and internal controls. The committee reviews and discusses issues reported 
by internal and external auditors for reporting to the board. 

The RRAmC Charter requires that at least two members of the committee are 
Directors.

The Executive management Team (EmT) reviews risk and audit issues on a monthly 
basis to determine possible changes to the strategic and operational environment.
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Each division of Powerco has a risk champion, who works with the risk and compliance 
team to help management meet their risk and compliance obligations.

The success of the risk management programme depends on effective internal 
communication. Communication with all key personnel is maintained through the 
intranet, risk forums and monthly reporting of risk and audit issues.

6.2.2. Risk Management Charter

Powerco’s Risk management Charter includes policies, processes and templates 
required to identify and assess risks. The charter is aligned to AS/NZS ISO 
31000:2009. Our risk management policy also adheres to the following industry 
standards:

• NZS/AS 3806:2006 to ensure compliance with legislation and industry standards;

• AS/NZS 4804:2001 to meet health and safety obligations; and

• ISO 14001:2004 for environmental management systems.

The risk charter also includes the criteria for assessing the likelihood and consequence 
of a risk as well as a risk assessment matrix. All risks rated as high or extreme are 
escalated to the EmT and Board for acceptance. 

6.2.3. Corporate Risk Profile

Below is Powerco’s corporate risk assessment profile:
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Figure 6.1: Powerco’s Corporate Risk Profile

No. Risk Risk

Health and Safety Incidents Relating to Third Parties High

Unfavourable Regulatory Outcome High

Upstream Gas Infrastructure Failure High

Health and Safety Incidents Relating to Powerco Employees High

Increase in Floating Interest medium

Reduced Throughput medium

Revenue Leakage medium

Asset Data Quality medium

Capital market Disruption medium

Business Disruption medium

Fig 6.2: Powerco’s Top Ten Risks 

6.3. Risk Management Process

The risk management process is a step-by-step guide to manage risks within all 
business areas. The process is illustrated and explained as follows:

EmT Risk Committee

Risk Evaluation

Risk Treatment

Electricity Divisional SmT Risk Committee

Risk Evaluation

Risk Analysis

Risk Evaluation

Risk Treatment

RRAmC/Board

Top 10 Risks Project Approval

Risk Escalation management Action

Legal Compliance

Network Operating 
Process

Development and 
Renewal Planning 

Process

Defects 
management 

Process

Performance 
Engineering 

Process

Safety management 
System

Fig. 6.3: Powerco’s Risk Management Process
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6.3.1. Risk Identification

Risk identification workshops are conducted with business units to identify and 
describe risks that threaten the achievement of objectives. The workshops include key 
stakeholders and subject matter experts to ensure comprehensive coverage.

6.3.2. Risk Analysis

Risk analysis workshops involve developing an understanding of the causes and 
sources of the risk, their likelihood and consequence, and existing controls.

6.3.3. Risk Evaluation

Risk evaluation allows decisions to be made on risks that need treatment and the 
priority of the treatment action. These priorities are based on the results of the risk 
analysis phase. Some risks may not require any further action if the current controls are 
deemed to be adequate.

6.3.4. Risk Treatment

Depending on the rating, Powerco’s risk treatment options are deliberated by 
management and executives. Options include the following strategies:

• Risk avoidance;

• Reduction of likelihood or consequence;

• Elimination;

• Acceptance; and

• Risk sharing.

6.3.5. Monitoring and Reporting

Powerco’s risk monitoring process aims to achieve the following:

• Ensure that controls are effective and efficient;

• Identify improvement opportunities from risk assessment and incidents;

• Detect changes in the internal and external environment; and 

• Identify emerging risks.

Significant issues are escalated to senior management and Board.

6.4. key Risk Areas

Powerco’s risk management focuses on the following key areas:

6.4.1. Asset Integrity 

Because electricity and the way it is delivered is inherently hazardous, measures 
need to be in place to prevent the hazards from arising to the general public. Risk 
management techniques are applied to the risks that the assets pose towards 
public safety risks. many of these are innate and ingrained within industry mindsets. 
Nevertheless, formal steps need to be in place to assure that these risks are managed. 

Examples of generic risks include inadequately secured street furniture or substation 
equipment leading to electrocution of members of the public, poor condition of 
overhead line equipment leading to live or heavy items falling to endanger the public, 
inadequately earthed equipment leading to danger to the public. 

managing these risks is a central part of the Asset Life Cycle Plan, which drives the 
asset inspection process (refer Section 7.6.1). 

6.4.2. Operational Continuity and Customer Relations

These relate to all risks that concern disruption to electricity supply and inadequate 
network capacity.

Adherence to network security criteria and renewal programmes are key parts of the 
Asset management process, culminating in the preparation of the Asset management 
Plan. A further aspect is the trade-off between price and quality of supply. An ongoing 
series of industry and public consultations quantifies the community’s required level of 
supply reliability. In accordance with industry standards, the supply security assessment 
process results in the Long Term Development Plan, which in turn results in the capital 
expenditure forecast.

The Performance Engineering process involves analysing network performance trends 
and developing remedies where necessary. Planned supply outages can be controlled 
through the network defects and fault management process. Live line techniques can 
often be applied, so that an outage is not needed. Other factors affecting reliability and 
public safety, such as vehicle collisions, trees, birds, vandalism and grass growing into 
equipment need to be monitored and controlled.

From a safety perspective, growing numbers of contractors working on the network 
mean it is necessary for network assets to be designed, constructed and maintained to 
facilitate safe work practices. Important components of staff and contractor safety are 
regular training refreshers and competency assessments, access approval processes, 
and ongoing training of network controllers.

Natural disasters are considered a major risk given that Powerco serves a wide area of 
the North Island, including areas that are exposed to high winds, seismic and volcanic 
activity, snow storms and floods, and forestry and bush areas sensitive to fire. The 
review of line design results from this risk profile.

The tactical response to these risks largely centres on contingency planning, with the 
Electricity Supply Continuity Plan being the main guiding document. The Network 
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Operations Centre keeps an ongoing watch on weather forecasts to be forewarned of 
approaching storms. Powerco also maintains alliances with Civil Defence and regional 
councils, and takes part in Civil Defence exercises.

6.4.3. Environmental Management

To better identify and manage environmental risks and associated impacts, 
Powerco has joined the Landcare Research-managed Enviro-markNZ programme. 
This programme sets out independently audited steps for the development of an 
Environmental management System to ISO 14001:2004 standards. Powerco is 
actively working towards certification in this programme. The main environmental risks 
associated with the electricity network are:

• Damage through oil spills and fire – Powerco aims to maintain equipment in good 
condition and carry out regular inspections. Oil containment systems are being 
installed under a rolling refit programme or when new equipment is installed;

• Health Effects from EmF – a watching brief is kept on the latest research, in 
particular the work of CIGRE/CIRED Working Group 36.06, and our network 
operating policies include the limits in ICNIRP guidelines; 

• Greenhouse gas emissions – SF6 gas is a potent greenhouse gas. Powerco uses 
this gas in only a relatively small amount of network equipment. Powerco has a 
procedure for disposing of SF6 in line with national guidelines formulated as a result 
of a national working group in which Powerco participated;

• Disposal of treated softwood poles – this is managed in accordance with local 
authority guidelines. There is usually a high demand for old poles to be recycled for 
a variety of purposes;

• PVC cables – the outer sheath can produce dioxins and furans if the cable burns 
in the presence of the copper screen due to catalytic effect, e.g. when they fault. 
Powerco maintains equipment in good order and carries out regular inspections.

6.4.4. Regulatory and Legal Compliance

As a lifeline utility, Powerco has to comply with a variety of legislations. Risks in this 
domain concern complying with local government requirements, legislation, regulatory 
requirements and contractual obligations with service providers. Risks are managed by 
embedding compliance requirements into operational and maintenance processes. A 
review programme is also in place to ensure that existing standards are fully compliant. 
All changes to standards are communicated to contractors and other employees 
through awareness and training programmes. 

6.4.5. Finance

One of the key outcomes of the risk management programme is to ensure the financial 
sustainability of the business. Risk management in this area relates to financial 
consequences of asset failure. Examples include revenue leakage and reduced 
throughput.

6.4.6. Health and Safety

Due to the nature of operations, Health and Safety of employees and third parties is 
recognised as a key issue. Powerco is continually working to improve Health and Safety 
practices and is guided by a number of industry standards including NZS 4801, NZS 
4804 and NZS 7901. Work is also under way to implement an industry best practice 
hazard management system. 

The risks of harm to the public and personnel are monitored through regular network 
inspections. During construction projects, these risks are monitored through an audit 
process. Security controls include operational procedures, along with systems of locks, 
keys and alarms, and controlled access of personnel to network sites. Dangerous 
sites are fenced to maintain public safety. Checks on the integrity of earthing systems 
are carried out regularly, as well as when equipment upgrades are carried out. Some 
of the changes in regulations about equipment earthing are indeterminate and, to 
address this, Powerco has been participating in industry working groups. Personnel 
in the electricity industry are generally accustomed to safe work practices, but this 
is reinforced through Powerco’s culture of safety and through the field service audit 
process.

Powerco has an obligation under OSH legislation and the company’s own Use of 
System agreements with electricity retailers to provide reliable networks and a safe 
working environment.

6.5. Contingency Plans

Powerco has a comprehensive set of emergency response plans and procedures, 
which it regularly reviews and continues to develop to improve its performance in 
emergency situations. 

6.5.1. Electricity Supply Continuity Plan

Table 6.1 below provides an overview of some of the key plans and procedures that 
support the effective operation of the electricity network in emergency situations. The 
primary plan overriding all the other emergency plans and procedures is the Electricity 
Supply Continuity Plan (ESCP).

The ESCP sets out the composition, authority, responsibilities and the reporting 
structure for Electricity Emergency Response teams and resource allocation. Individual 
risks are not identified because procedures are designed to ensure that the support 
structure mobilised is appropriate to the particular emergency situation. Testing of the 
ESCP and training of staff is an on-going activity. 

The aim of this plan is to:

“Sustain electricity network capabilities through abnormal, emergency situations by 
effective network management and practices.” 
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The plan is designed for emergencies, i.e. events that fall outside of the ordinary 
operation of the network that routinely deals with incidents as defined below.

Table 6.1: Key Operational Plans and Procedures for Network Incidents and Emergencies

Incidents

(Not covered 
by the ESCP)

An incident is an expected but unforeseeable event that can be managed within 
the normal operating framework of the Network Operations Centre.

These would be handled by personnel as virtually a routine job and would 
normally not require the presence of a Supervisor on site for the full duration of 
the operation. 

Examples include:

Reported lines down or pole fires;

”No power” calls;

Network faults.

Emergencies

(Covered by 
the ESCP)

An emergency is an unplanned event that presents or has the potential 
to present a major disruption to the normal operation of the network. An 
emergency is too big a problem to be handled in a timely manner using 
business-as-usual resources and capabilities, e.g. without bringing in extra staff 
who are not on call.

Events that may cause, or be lead indicators for emergency situations 
mentioned above include (but are not limited to):

Natural disasters (severe storm, flooding, earthquake, volcanic eruption, 
cyclone, tsunami);

major transmission network or generation failure;

Significant natural or human threat or impact to the Network Operations Centre.

A network emergency would require the presence on site of a supervisor as Site 
Control Officer and, depending on the classification, a Senior Manager at the 
emergency control centre.

General guidelines for classification of an event as an Emergency Situation are:

Loss (or potential loss) of 10,000 customers or 20mVA of load (or greater) 
where this is likely to be sustained for more than six hours;

Loss (or potential loss) of between 5,000 and 10,000 customers or between 10 
and 20mVA of load where this is likely to be sustained for more than 10 hours;

The declaration of a Civil Defence Emergency;

The evacuation of the normal Network Operations Centre other than for a fire 
alarm.

The primary plan overriding all the other emergency plans and procedures is the 
Electricity Supply Continuity Plan (ESCP). The other plans and procedures that support 
the ESCP include:

• Generic emergency procedures, such as the major Network Incident and Severe 
Weather Event procedures;

• Specific Emergency Plans, such as the Pandemic Preparedness Plan and the 

Security of Supply Response Plan, which outline specific responses that are 
appropriate to a specific type of emergency; 

• Support systems contingency plans, including the Operational Communications 
Contingency Plan, SCADA Contingency Plan and the Load management 
Contingency Plan, which provide guidance on how to support these critical 
functions when a failure occurs; and

• The Civil Defence Emergency management and Civil Defence Liaison standards, 
which guide the relationships with the Civil Defence authorities.

6.5.2. Major Network Event Procedures

major Network Incident and Severe Weather Event Procedures outline the generic 
emergency response process that is used to respond to a wide range of emergencies. 
They provide guidelines for assessing the extent of the damage or threat, making 
necessary preparations and responding appropriately to severe weather events and 
major network incidents that cause extensive loss of electricity supply to customers. It 
provides a basis for communicating and establishing a common understanding of the 
specific roles, responsibilities, requirements and activities to be undertaken in response 
to severe weather events and major network incidents. It provides guidance on the 
appropriate response to a range of events based on their impact on the performance of 
the network and its ability to supply customers. 

The procedures scale up to and interface seamlessly with the more comprehensive 
Electricity Supply Continuity Plan, which provides guidelines for Powerco’s planned 
response to very large scale events. Figure 6.4, which is an extract from the major 
Network Incident and Severe Weather Event Procedures, provides general guidelines 
for assessing the severity of an emergency event in terms of its effect on the electricity 
network. Depending on the event and its effect (or likely effect) on the network, 
Powerco NOC will announce an appropriate storm response level (categorised in 
terms of an R – Readiness, L1 – Level 1, L2 – Level 2, or L3 – Level 3) based on one 
or more of the parameters detailed below. It is important to note, however, that a final 
assessment will need to be made on a storm-by-storm basis, with knowledge of all the 
relevant facts.

Based on the assessed storm response level, the procedures provide further guidance 
on the types and level of activities that would be deemed appropriate in responding to 
the event.

The procedures also identify and provide guidance on three main emergency response 
processes – the restoration process, the strategic management process and the 
stakeholder communication process.
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Figure 6.4: NOC Emergency Response Framework.

6.5.3. Substation Contingency Plans

A comprehensive set of site-specific substation contingency plans exist, which are 
regularly reviewed. These plans identify known local risks and operational options for 
dealing with local network problems that could arise.

6.5.4. Business Continuity Plans (Process, Information Technology and Loss of Precinct)

Powerco’s Business Continuity Plan (BCP) is designed to manage and support a 
number of scenarios, including system failure, major infrastructure failure or loss of 
the network operations centre. The BCP is supported by a Business Impact Analysis, 
which is conducted on a regular basis by business units to identify and prioritise critical 
infrastructure, assets and processes for recovery action. The BCP is rehearsed by 
the appropriate teams on a regular basis and Powerco’s IT infrastructure has been 
designed with built-in resilience to ensure continuity of operations.

6.5.5. Pandemic Contingency Plans

Powerco has developed a plan to prepare and respond to an influenza pandemic 
occurring in New Zealand. This plan provides a basis for establishing a common 
understanding of the specific roles, responsibilities, requirements and activities to be 
undertaken in response to the pandemic in to ensure the operational integrity and 
continuity of the electricity and gas networks to their fullest possible extent, even 
though this may be at a reduced level, both during and after the pandemic. Due to the 
unpredictable nature of pandemics, the plan also considers the wider implications for 
the company beyond “keeping the lights on and gas fires burning”. These implications 
for Powerco therefore go beyond its obligations as a lifeline utility provider.

6.6. Risk Management Application to Asset Management

As set out in Section 4.1, a trade-off exists in the Asset management process between 
network performance, cost and levels of network risk. The purpose of risk management 
from an Asset management perspective is to manage risks that may prevent the 
infrastructure assets from meeting service potential targets or cause harm to people 
or financial loss to Powerco. The term “manage risk” may mean to reduce, eliminate, 
transfer or accept the risk.

The Risk Management Charter and profiles are applied to the development, 
renewal and maintenance of all infrastructure assets covered by the Powerco Asset 
management Plan.

6.6.1. Risk Management Process: Review of Maintenance Methodology

This procedure is used to review maintenance methodologies, beginning with 
identifying the hazards that present risk:

• To the safety of employees and the general public;

• To the environment; and

• Of electricity supply interruptions.

These can be caused by:

• Environmental conditions, such as lightning, ice, floods, slips, land subsidence or 
earthquake;

• External factors, such as vehicle collision, trees, vandalism, bird strikes, possums, 
uncontrolled digging or vermin/grass in kiosks;

• Equipment failure, such as inherent design inadequacy, overload deterioration, 
moisture ingress or corrosion;

• Operational error, such as incorrect protection settings or operating wrong 
equipment; or 

• Substandard workmanship, on such tasks as jointing, binding, cable-laying or 
terminating.

Conduct a failure mode and effects analysis (FmEA) on each class of assets and 
general groups of assets (i.e. zone substations). For each failure mode review the 
maintenance that could be performed to prevent or reduce the consequences of the 
failure includes:

• Estimate the effects of carrying out the maintenance in reducing the likelihood and 
repair time for the failure;

• Calculate the cost of the maintenance or action;

• Calculate the cost of the failure where this relates to electricity supply interruptions 
or environmental damage;
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• For safety-related risk, determine the severity rating and probable frequency, and 
determine what actions are required to reduce or eliminate the likelihood of the risk 
eventuating;

• During the review, consideration shall be given to the other Asset management 
drivers to ensure that there are no conflicts with the maintenance methodologies. 
Any conflicts that do exist should be resolved by reviewing all drivers.

Select the maintenance activities that:

• Provide positive NPV;

• Are required from a health and safety standpoint; and

• Do not conflict with the other Asset Management drivers.

In carrying out this procedure, the results of existing maintenance practices are 
reviewed. Feedback from the field that occurs during the maintenance may contain 
valuable information on the effectiveness or otherwise of the maintenance activity.

6.6.2. Risk Management Process: Design Overhead Lines 

In recent years, Powerco has experienced several significant storm events. A critical 
success factor of Powerco’s response to storm events is the well defined and pre-
prepared emergency response structure of its Electricity Supply Continuity plan. Based 
on Business Continuity concepts, the supply continuity plan is scalable and generic, 
and provides the framework necessary to manage response activities effectively and 
efficiently along regional process lines.

In some areas, the network is predominantly overhead lines, and whilst it performs fairly 
reliably under both summer and winter conditions, it is ageing. The poles in these areas 
are approaching 40 years old and some degradation is evident in the line components. 
The original design and construction standards have proved adequate for normal 
weather conditions but they are increasingly becoming inadequate for storm conditions.

Powerco has adopted a limit state line design process in its design standards to future-
proof the network and is in the process of rolling this out to its contractors. Firstly, there 
is growing concern that storms are becoming more severe and regular, and new design 
principles allow special consideration of storm-prone areas as the network is renewed. 
Secondly, there is a need for greater consistency across Powerco’s network area. 
As the network has grown through mergers and acquisitions, a variety of line design 
practices are still being used. 

Applying “limit state” design processes allows a probability and return period approach 
to be applied to the calculation of risk-based critical loads. Overhead lines are subject 
to conductor static loads, personnel working aloft, temperature changes, wind loads, 
snow accumulation on conductors and conductor dynamic loads. The most significant 
influence affecting line design is the prevailing weather. As the loads vary in differing 

ways under different conditions, such as in exposed, high-altitude areas with low 
temperatures, it is unlikely that all worst-case scenario loads will be experienced 
coincidentally. Account can also be taken of material deterioration and material end-of-
life states.

6.6.3. Project Risk Management

Where significant risks in terms of safety, environmental, quality and liability exist, 
projects can be put forward for ranking and approval without conducting any further 
economic assessment.

As part of the Network Project Approval memorandum, the risks associated with the 
project in terms of construction and timing is considered and the management strategy 
is noted.

6.7. Conclusions from Asset Management Risk Analysis

The integration of risk management into the planning process has led to the application 
of a Network Project Approval Process to all proposed development projects. This 
process consists of the following steps:

• Review of project fit with AMP strategy and/or works plan;

• Assessment and justification of project;

• multi-stakeholder assessment;

• Project risk management;

• Project economic justification;

• Project prioritisation; and

• Formal approval of project.

• Applying standards for zone substation and distribution feeder security levels, 
determining zone substations not meeting required security levels, determining 
upgrade requirements, and prioritising for upgrading;

• Applying a formal procedure for preparing contingency plans for loss of supply to 
major or strategically important consumers;

• Update of maintenance standards and schedules, and the development of new 
standards covering the plan/conceive, design/construct, maintain/refurbish, and 
asset disposal life cycles;

• Development of new line design procedures and methodologies;

• Production of comprehensive substation operating manuals and contingency plans; 
and

• Ongoing work on the worst-performing distribution feeders with a view to improving 
their performance. 
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6.7.1. General Network Risk Issues

Risk Description Control or Treatment Risk Level

1. There is restricted operation of the network and increased probability of failure for some types of 11kV ground-
mounted switchgear, due to latent defects with the equipment. The affected switchgear in critical parts of the network 
is subject to a renewal programme.

Implement targeted replacement programme, and implement 
special operational procedures.

medium

2. There is an increased risk of failure on aluminium XLPE cables installed in the late 1960s. Some areas have this type of 
cable installed. The condition and performance of this cable is being closely monitored and cables are being replaced 
when necessary.

Implement targeted replacement programme for feeder trunks. medium

3 A number of substations do not meet Powerco’s security of supply standards, which increases the probability of failure. 
In most cases, enhancement work is being scheduled or considered. 

Implement reinforcement programmes and/or non-asset and 
contingency plans are being implemented.

medium

4. In some cases, the network locks and keys have reached an age where locksmiths can no longer maintain security on 
who can cut keys for Powerco locks. The risk is that the public may be able to access Powerco’s live equipment.

A new locking system is progressively being grandfathered in. medium

5. The earthing systems of distribution transformers or low-voltage neutrals in LV networks or service cables may develop 
a high impedance leading to the risk of electrocution by public or field staff.

Periodic inspection programme. Potentially review real-time 
monitoring solutions. 

High

6. Low-voltage pillar boxes may become unsafe to the public. Some steel-covered pillar boxes may become live or pillar 
box lids may not be secured properly.

Periodic inspection programme. Streamlined fault call processes. High

7. Zone substations may develop security issues such as inadequate fencing, earthing system not in accordance with 
IEEE80, insecure seismic design or inadequate capacity in the incomer or feeder cables.

Implement periodic reviews. High

8. Electricity Act land rights not clearly outlined in statute resulting in possible legal issues. maintain up-to-date knowledge of applicable case law medium

9. Project consenting leads to project delays. Prepare consent processes and build up a consenting and property 
team.

Low

10. Inadequate availability of human resources of the right skills and competencies result in poor network performance and 
service to customers. 

Maintain influential relationships with field contract organisations medium

11. A natural disaster occurs that results in damage to networks. maintain adequate levels of critical spares. maintain ongoing 
relationships with CDEm co-ordination groups. maintain 
contingency plans and take part in disaster exercises when the 
opportunity arises. 

medium

12. A network event causes a serious injury or fatality. Continually reinforce health and safety culture and initiatives. If a job 
cannot be done safely, it should not be done.

High

13. Public cannot report in to advise of network-related incidents that endanger public. NOC staffed 24/7. PABX has adequate security and backup ability. High

14. Loss of certain records on location attributes and condition of assets. Ensure key information systems are populated with adequate data. 
Undertake data audits from field.

medium

15. SCADA communications failure results in limited or no visibility of network status. Ensure SCADA mS and communication trunks have adequate 
security.

medium
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Risk Description Control or Treatment Risk Level

16. Ageing assets and equipment resulting in service degradation and increased replacement cost:

• Overhead lines

• Underground cables

• Distribution transformers

• Subtransmission and distribution gear

• Zone Substation Assets

• Age profiling of assets.

• Red Pin defect process.

• Network incident management process.

medium

17. Excessive number of customers on feeders and subtransmission resulting in larger number of customers per fault ratio. 
This can result in regulatory breaches and reputation damage as well as financial loss.

• Development capital works to increase numbers of feeders and 
zone substations and amount of subtransmission.

• ‘Harden’ the feeder trunks.

medium

18. Unplanned outages due to trees and other vegetation resulting in reputation breach and financial loss. Effective and well resourced vegetation management process. medium

19. Capacity shortfalls at feeders due to increasing load resulting in outages, regulatory breaches and financial loss. Development capital works to increase feeder capacity, add new 
feeder links, add new feeders and zone substations.

medium

20. Snow storms and severe weather events resulting in damaging/stressing ageing assets including cross-arms. Well designed overhead network. medium

21. Increased maintenance costs and reduced quality of supply as a result of material used on network. Examples include:

• Corrosion of copper conductors in coastal areas

• Work-hardened copper conductors (due to load cycling, wind movement, vibration and age)

• Poor condition and ageing of subtransmission lines

• Failure of kidney strain insulators

• Failure of distribution transformers in coastal regions

• Failure of distribution transformers due to deteriorating LV panel

Well resourced line inspection programme and investment to 
replace aged line components.

Low

22. Increased maintenance costs and reduced quality of supply at substations. Examples include:

• Ageing switchgear. This mainly results from lack of earthing or replacement spares.

• Increasing number of zone-substation transformers reaching mid-life.

• Increasing number of old electro-mechanical protection equipment affecting reliability and reduced data acquisition 
and interrogation capability.

Adequately resourced switchgear replacement programme. Low

23. Inadequate protection schemes on the network resulting in tripping, reduced performance and increased maintenance 
costs.

maintenance and investment in protection and control equipment. medium

24. Security of supply at substations doesn’t meet network security criteria. Investment needed in subtransmission networks and zone 
substations to obtain adequate security.

medium

25. Lack of communications systems leading to long fault restoration times Well resourced maintenance and capital programme. medium

26. Project priorities do not meet customer demands/concerns resulting in dissatisfaction and economic loss to customers 
(e.g. industrial customers).

• Complaint process analysis.

• Customer Consultation Programme.

• Planning meetings by the Planning Engineers.

medium

27. Economic viability of projects are not aligned with asset strategy resulting in breaches to the investment returns 
requirements.

medium
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Risk Description Control or Treatment Risk Level

28. Work complications resulting in increased maintenance and replacement costs. Examples include:

Constraints on shutdown times 

Zone substation switchboard replacements

Pole replacements involving multiple circuits

Be aware of and work around the constraints in a safe manner. Low

29. Unsatisfactory quality of work performed by contractors resulting in increased maintenance costs and breach of quality 
standards.

• Specification of work requirements.

• Effective communication of specifications and standards with 
service providers.

• Effective auditing and controls of quality prior to commissioning. 

medium

30. Incorrect/incomplete switching plans prepared by contractors resulting in rework, safety incidents and customer 
complaints.

• Well-defined specification of work requirements.

• Effective communication of specifications and standards with 
service providers.

• Effective auditing and controls of work quality prior to 
commissioning.

medium

31. Equipment or material used on Powerco’s network by service providers do not comply with applicable standards. • Well-defined specification of materials.

• Effective communication of specifications and standards with 
service providers.

• Effective auditing and controls of work quality prior to 
commissioning. 

medium

32. Non-compliance with legal obligation and regulatory requirements resulting in breaches, fines, reputation damage and 
regulator action.

Implement legal compliance capacity building programme. medium

33. Non-competitive maintenance costs in rural areas among contractors resulting in increased costs.

Increased maintenance costs in remote rural areas with low customer density.

Assistance to contractors providing this service. medium

34. Changes in capital expenditure as a result of fluctuating exchange rate leading to increased procurement and 
maintenance costs.

Competitively tender. medium

35. Inadequate investment for scheduled asset renewal resulting in reactive maintenance (increased outages, hazards and 
future liabilities due to hasty network designs).

• Asset inspections process works well.

• Assets are renewed before they fail minimising risk of reactive 
replacement.

medium

36. Declining number of experienced engineers, technicians, electricians and line mechanics affecting Powerco as well as 
energy industry.

Investment in training. medium

37. Ageing SCADA hardware and protocols in the Western region affecting Powerco’s network monitoring capability. Investment in the SCADA system to convert to new modern 
protocol.

medium

38. Inadequate/out-dated voice and date communications systems. Invest in communications infrastructure. medium

39. Contamination of farm lands and waterways from transformer oil spills or leakage. Install oil bunds around transformers. Low

40. Seismic compliance of zone substations and key network sites. Undertake 10-yearly inspections of sites for seismic compliance. medium

41. Liquefaction risks have been shown to exist through core penetration tests in Papamoa and parts of Palmerston North. For new zone substation sites, ensure that foundations are 
appropriately designed and sized.

Low
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6.7.2. Eastern Region At-Risk Situations

There are several situations on the Eastern networks where Powerco is at risk in 
the event of a fault. These are listed below. Plans to deal with these risks are being 
investigated.

• Transmission capacity into the Tauranga region has been limited and, under some 
circumstances of high demand, grid emergencies have developed. Transpower’s 
Kaitimako 220kV upgrade has been approved by the Electricity Commission. 
Transpower has increased the thermal capacity of lines into Tauranga GXP and 
additional transformer capacity is being added at GXPs, but the Poike Tee still exists. 
A long-term view to upgrading existing transmission lines in the area. 

• Under some transmission operational configurations, the security of supply at 
Kinleith becomes inadequate for the nature of the connected load. This situation has 
been discussed with Transpower. 

• The ring supplying the CBD of Tauranga is presently at N-1 capacity and the 
contingent load on the Committee circuits between Tauranga GXP and Greerton is 
above the circuit capacity. Additional capacity is planned over the next three years. 

• The pilots protecting the 33kV feeders supplying the Tauranga CBD are all in the 
same cable. Damage to this one cable could cause loss of supply to the entire CBD. 
The opportunity to lay new pilots or fibre optic cable will next arise when the new 
33kV feeders to Waihi Road are laid.

• Thames is supplied by a single 66kV line and, in the event of its failure, the majority 
of the town’s load would be interrupted for repair time. Construction of a second line 
is under way.

• The Waihi substation peak load is around 6mVA above its class capacity, although 
much of the load results from mining operations, which have been expected for 
some time to reduce. Capacity increase options are subject to negotiation with the 
local mining company.

• Zone substation capacity at matamata is not enough to provide N-1 security level 
without much switching on the distribution network. A second transformer has been 
installed at Brown Sreet and a second one will also be installed at Tower Road. 

• Lake Rd and Waihi Beach do not meet their required security levels, but instead rely 
upon switching in the distribution networks to provide back-up supplies to cover for 
loss of equipment availability. In worst cases, back up supplies may be inadequate. 
The new substation is under construction for Katikati and will relieve the security of 
supply issue at Kauri Point.

• A number of substations, such as Baird Road, maraetai Road, morrinsville, Kauri 
Point, matua, Pongakawa, Kerepehi, matatoki, and Whangamata do not meet 
Powerco’s required security levels as they are supplied by single lines and do not 
have full distribution network support. A route for a second line to Whangamata is 
being worked on. However, the construction of lines is complicated significantly by 
the need for resource consent and landowner consent.

• Putaruru and Tirau are supplied from Hinuera GXP by a single line, with very little 
supply being able to be restored in the event of loss of availability. Tirau has a large 
dairy factory. A new GXP for Putaruru is planned to overcome this.

• Whitianga and Coromandel, major tourist and holiday destinations, are supplied by 
a single 66kV line. Consents have recently been granted to enable construction of 
a second 66 kV line to Whitianga. Thermal upgrades of the existing 66kV lines have 
recently been completed and reconductoring of these lines is under way. 

• Because of the terrain it is difficult to back up the supply to customers in the 
Coromandel Peninsula following faults on the distribution network. The network also 
becomes heavily loaded during holiday periods and full back-up security cannot be 
assured.

• Several substations do not have oil containment facilities and work on implementing 
these is proceeding.

• Recent large-scale load growth in the Te Puke area has left some distribution 
feeders with little back-up capacity, and the surrounding terrain does not facilitate 
the backing up of load from adjacent feeders. The new Atuaroa Road zone 
substation has recently been constructed to supplement supply at Te Puke, which 
will go some way to resolving these issues. The proposed substations at Paengaroa, 
Te matai and Rangiuru should help resolve other areas, and more 11kV ties will be 
installed as landowners allow.

• Some mainline and interconnection 11kV cables in the Tauranga central city do 
not have suitable capacity in all cases to support backfeeding in the event of some 
faults. There is the risk that outage times will be extended to the full repair time for 
some customers. This issue is subject to a significant upgrade project.

• There is an increased risk of failure of 11kV XLPE cable installed in Tauranga prior to 
1975, especially smaller 25mm cables. A replacement programme is proceeding for 
cables where the impact of a failure could be significant.
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6.7.3. Western Network At-Risk Situations

There are several situations on the Western networks where Powerco is at risk in the 
event of a fault. Significant risks are listed below. Solutions to these risk situations are 
being analysed.

• manaia zone substation has only one transformer and, in the event of a transformer 
or switchgear failure, full supply to manaia, including a major customer, cannot be 
maintained.

• The Wanganui CBD area has a ringed subtransmission that is at capacity and single 
transformer zone substations at Hatricks, Peat Street, Taupo Quay and Beach Road, 
resulting in many areas not receiving an appropriate security of supply for a CBD. 
The 33kV configuration of the area is being reviewed to improve security.

• The earthing mat at Hatricks substation has been found to be in poor condition and 
it will have to be rebuilt. A rebuilding project is under way.

• Kai Iwi substation supplies the Whanganui waterworks with a single transformer. In 
the event of a prolonged outage, Whanganui could run out of water. Investigations 
are continuing.

• Pongaroa substation has no oil containment and any significant leak will pollute a 
nearby stream. This risk is presently being accepted.

• Some of the oil-filled cable joints in the CBD of Palmerston North are of a type that 
don’t have adequate strength to cater for the conductor forces. These joints should 
be replaced or the circuits upgraded with modern cable. It is proposed to undertake 
this reactively.

• There is an increased risk of failure on HV cables with “tin can” joints. A programme 
to locate these joints is under way and they will need to be replaced in a 
programmed manner or reactively.

• A number of substations in the Western region do not meet Powerco’s security 
of supply standards, which increases the probability of failure. In most cases, 
enhancement work is being scheduled or considered. Economic reasons may 
prevent the security of supply standards being implemented, and in this situation 
non-asset and contingency plans are being implemented.

• A long, single 33kV line supplies Sanson substation. If the line fails, not all load 
can be supplied at 11kV. In this area, some voltage constraints have been noted, 
particularly during periods with high irrigation load. Demand-side arrangements are 
being considered, along with alternative supply locations, including the possibility of 
a new GXP.

7. ASSET LIFE CYCLE MAnAgEMEnT PLAn

7.1. Introduction

This section provides an overview of the equipment selection and design, maintenance, 
renewal and disposal strategies for the network assets, as well as an outline of the 
strategies applied to each asset category.

7.1.1. Life Cycle Asset Management Concepts 

Powerco applies various concept perspectives to the life cycle management of the 
network assets. 

• Asset categorisations: Different types of asset have different design, construction 
maintenance and operational needs. 

• Asset life cycle concept: This concept is shown diagrammatically below. It is applied 
to the preparation and amendment of asset related standards and procedures. 
Separate asset life cycle regimes apply to each asset category. 

• Asset management documentation hierarchy: This perspective is described in 
Section 2 and views the suite of Asset management documentation as a hierarchy 
topped by the disclosed Asset management Plan; below this come the Renewal and 
Development Plans and specific Asset Management Plans; and below this come the 
standards and procedures, along with the capital and maintenance works plans.

• Asset planning cycle: This concept views the Asset management documentation as 
living documents and the planning process as a rolling annual cycle. Documentation 
can be continually updated within this annual update cycle. 

Plan/
Concieve

Design/
Construct

Maintain/
Operate

Renew/
Refurbish

Dispose

Figure 7.1: Asset Life Cycle Concept.
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This section of the plan uses the Asset Category and Life Cycle concepts: the other 
concepts are considered elsewhere in the plan (such as in Section 2). 

7.1.2. Network Standards Philosophy

Powerco’s Network Standards set the requirements for the design and construction 
of equipment, particularly those that we use a lot of, like poles, cable, pipe and 
transformers. Our standards also set out our requirements for maintenance inspections 
and servicing, and guidelines for the overhaul of equipment. They also set out our 
specification requirements when purchases are being made by contract field staff on 
Powerco’s behalf. 

The standards reflect the range of different contractor drivers in place across Powerco’s 
network. Most field work is done through alliance contract arrangements and the 
purpose of the standards is to give the field staff a firm base of what functional 
expectations exist from a work perspective. Some work is fully contestable (such as 
Customer Initiated Work) and standards reflect a need to prevent corner-cutting while 
not disallowing new ways of doing things.

The standards are reviewed nominally on three-year cycles, although more regularly 
when needed. Standards become applicable, only once they are issued into Powerco’s 
Business Management System (a controlled documentation filing system). Once issued 
into the BMS, the documents may also be confirmed for entry to the on-line Contract 
Works manual (CWm). The CWm is a password protected application that contains 
all of the documents necessary for work on the networks. Changes to standards are 
highlighted at annual roadshows and workshops held across the network area. These 
events are generally attended by senior representatives of contract field staff.

The structure of the standards is focused on asset class types with each asset type 
in those classes being considered from an asset life cycle perspective. Standards are 
prepared and reviewed with working committees involving field and engineering staff. 
It is assumed that those using the standard have experience in doing the work that the 
standard is about. 

Functional Standards Prescriptive Standards

Functional Prescriptive Continuum

Presently our 
contractors desire 
more prescription

Earlier position – 
more functional 
than presciptive

Our desired 
Position

Figure 7.2: Functional Prescriptive Standards Continuum.

An area of consistent debate is around striking the best balance between functionality 
and prescription in the standards. Standards road shows indicate that contractors now 
have a preference for prescriptive standards, although a common ground would be 
for standards to be descriptive. From the 1990s and into the earlier part of the 2000s, 
functional standards had been preferred because these could give contract field staff 
greater autonomy for innovative solutions. However, we are finding that contract staff 
now need more guidance to do the work right. Therefore we are trying to increase the 
level of description in our standards without hamstringing our contractors. 

7.1.3. Network Standards Status

The standards and policies follow a continuous improvement process whereby the 
standards are challenged as they are used. Input to the standards preparation and 
update process can arise during the semi-regular standards road shows, through the 
field work audit process or if anyone has a new idea that should be tried out. 

Figure 7.3 shows a status summary of the standards by asset category and by asset 
life cycle stage. The blue areas represent standards that are well developed and where 
the work of field staff is well aligned with the standard. The green areas represent 
standards that are still becoming well developed, while the yellow-coloured areas 
represent areas where policy development work is under way. 
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Figure 7.3: Standards Development Status Summary. 
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7.1.4. Sharing of Powerco’s Standards Library (Standards Agreement)

As another step towards increased co-operation across the New Zealand’s distribution 
industry, Powerco has undertaken to work towards increased standardisation of design, 
equipment and material specifications, maintenance and construction methodologies 
by allowing other electricity distribution network companies to gain use of its standards. 

To help achieve this goal, Powerco is prepared to provide access to its technical and 
operational standards that are stored in its on-line Standards Library (i.e. its Contract 
Works manual) to other electricity distribution businesses. By providing access to its 
library, Powerco seeks to mutually work with those businesses to develop its existing 
standards as well as develop new ones. 

7.2. Asset Conception, design and Specification

The conception part of the asset life cycle concerns the process of planning for a new 
asset. From a renewal perspective, this is covered under Section 7.4.

most design work is performed by Powerco’s contractors in line with standards 
published in its online Standards Library (i.e. the Contract Works manual). The CWm 
consists of a suite of design, construction, maintenance and policy documents that 
have been made available online to approved Powerco service providers, contractors 
and consultants. The documents in the CWm are continually reviewed and updated, 
and the nominal three-year rolling review is most often preceded. 

Safety Through Design is a key philosophy applied throughout the standards updating 
process. Every technical standard is progressively being updated to include recognition 
of Health and Safety, Environmental, Risk Identification and Risk Management 
requirements.

Powerco is revising its equipment selection policy. In short, this requires all materials 
and equipment used on Powerco’s electricity network to comply with: 

• Applicable legislation – Regulations and Codes of Practice; 

• Safety manual – Electricity Industry (latest versions of Sm-EI, Parts 1, 2 and 3) and 
Safe Practices for Low-voltage Electrical Work;

• Powerco Asset management Plans;

• Powerco’s Contracts Works manual; and

• In the absence of a technical standard, then equipment and materials compliant with 
NZS and AS, NZ Codes of Practice, IEC or IEEE may be used (generally external 
standards are valid only when they are referenced directly within a Powerco standard).

A key area that Powerco is working on is the alignment of activity to the standards 
across the organisation. 

Powerco has split its approach to asset specification into three classes, as set out 
below. Powerco’s Service Providers have full discretion to select Class B and Class C 
items as long as they comply with the equipment specifications.

7.2.1. Class A – Item-focused Equipment

Class A is an Item-focused group of materials and equipment. Items within this class 
are regarded as being critical to supporting the reliability and performance of their 
respective networks. Examples of Class A equipment are as follows: 

33kV and 11kV switchgear

Power transformers

Distribution ground-mounted switchgear (RmUs) 

Protection relays

Class A equipment must be chosen from specific type lists within standards published 
in Powerco’s on-line Contracts Works manual. Specialist Network Advisory Teams 
(NATs) help management decide on the composition of those lists. No Powerco Service 
Provider discretion is allowed when choosing these items.

7.2.2. Class B – Standards-focused Equipment

Class B is a Standards-focused group of materials and equipment. These items of 
equipment can be chosen in compliance with standards published within Powerco’s online 
Contract Works manual. Examples of Class B equipment include overhead conductors, 
underground cable, poles, cross-arms, distribution transformers and surge arresters. 
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7.2.3. Class C – Functionality-focused Equipment

This is a Functionality-focused group of materials and equipment. Class C items can be 
selected in compliance with functional requirements published within Powerco’s online 
Contract Works manual. Examples of Class C equipment types include bolts, cross-
arm braces, LV fuses and disconnector units and LV fuse pillars/cubicles.

7.2.4. Class Exceptions

From time to time, some items arise that can be categorised into one or more classes. 
These exceptions are clearly noted within the relevant Powerco standards.

Class A
Item Focused

Items approved for use by NAT Focus Group. 
Service Providers choose items from list 

Published in Powerco’s material standards.  
No Service provider Discretion

Class B
Standards  
Focused

Service Providers 
choose items 

in compliance 
with Technical 

Requirements 
detailed in material 

standards (e.g. 
393S013)

Class C
Functionality 
Focused

Service Providers 
choose items in 
compliance with 

Functional Requirements 
detailed in material 

standards (e.g. 
393S013)

Acts & 
Regulations, 

Powerco driven 
Policies, AMP’s 

Standards & 
Specifcations

Figure 7.4: Equipment Specification Classes.

7.3. Maintenance Strategy 

7.3.1. Determining Maintenance Strategy

maintenance strategy is recorded in the Electricity Network Asset Life Cycle Plan. The 
objective of the maintenance planning process is to determine the most cost-effective 
method for managing the levels of network risk and allowing the network assets to 
achieve their expected level of service potential. 

A risk analysis has been conducted for each asset category and from this an inspection 
regime has been developed. A summary of the types of maintenance performed for 
each general type of asset has been included.

Risk management analysis is used to determine the type and effects of maintenance 
through:

• Identifying all hazards that present a risk to the asset performing its intended 
function;

• Conducting a Failure mode and Effects Analysis (FmEA). In performing the FmEA, 
the maintenance that can be performed to reduce or eliminate the consequences of 
the failure is reviewed and the type of maintenance is selected; and

• Determining the cost of the maintenance or renewal, cost of failure and selecting a 
maintenance or renewal type that provides a positive EUAW return. 

Powerco’s maintenance and renewal policy is based on balancing the cost of 
inspections, servicing and renewal, against the consequences of failure. Premature or 
too-frequent servicing and refurbishment unnecessarily increase maintenance costs, 
while servicing delayed too long can increase the risk of failure and generally increase 
the servicing costs overall. Age-based maintenance and renewal provide a conservative 
approach and may result in the potential for high asset investment costs due to 
premature replacements. 

Practical factors affect the maintenance management balance: for example, a condition 
or reliability-based maintenance approach puts heavy onus on the effectiveness of 
the maintenance management systems. In the distribution industry, with hundreds of 
thousands of assets, a time-based maintenance approach reduces system complexity 
to work satisfactorily. Similarly, a time-based approach may better foster maintenance 
task scale benefits.



1092011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKSBACK TO CONTENTS

Asset Life Cycle Plan

FmEA (Failure mode and 
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maintenance Standards
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Tax Unit 
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Safety 

Awareness

7.3.2. Maintenance Work Types

Powerco’s maintenance work comprises the following elements:

• maintenance management and maintenance planning;

• Routine inspections and condition assessments;

• Routine servicing;

• Non-routine servicing (overhauls); 

• Fault first response, callouts;

• Asset relocations (where an asset is simply moved and not replaced);

• Evaluation of inspection and condition monitoring results to determine any 
maintenance or renewal requirements (this may be performed in the field at the time 
of inspection/condition monitoring or later by engineering staff);

• Evaluating faults to predict maintenance or renewal requirements; 

• Performing corrective maintenance or renewal as a result of the above; and

• Service disconnections.

7.3.3. Inspection and Condition Assessments

Powerco has developed specific routine inspection requirements for each asset type. 
These requirements are based on a combination of manufacturer’s recommendations, 
industry practice and Powerco’s own experience. Powerco’s experience is based on 
asset type, duty, incidence of faults and the operating environment.

The frequency of the inspection and condition monitoring is based on the expected 
“lead time to failure” (LTF). The LTF is the time between the asset deterioration 
detection and the point of failure. Routine inspection work is scheduled from the date of 
the last inspection to fall within the LTF. 

Greater emphasis is being placed on non-invasive diagnostic testing wherever 
practical. This work involves the adoption of new technology through the chemical 
analysis of transformer and switch oils, the use of infrared cameras, ultra-sound 
discharge detection, partial discharge and other techniques. In particular, all Kinleith mill 
transformers above 500kVA and smaller units of particular importance have oil samples 
taken at least every year for dissolved gas analysis. If previous tests indicate that a unit 
is deteriorating, the sampling period is shortened. Any units that show a deteriorating 
trend are either scheduled for a planned outage or have a full transformer condition 
assessment carried out.

Powerco’s contractors have a responsibility to report defects observed while in the 
field. This defect information may be used to initiate inspections or maintenance. 

A maintenance plan is prepared annually that outlines the scheduled maintenance 
tasks, the number of assets that each task applies to, the frequency and the allowed 
budget. Corrective maintenance and Fault Response tasks are included as line items in 
the plan to which budget buckets are assigned. 

Asset condition information is being logged in the maintenance management system 
and this information will be useful for scheduling future renewal and corrective 
maintenance activities. The scheduling and execution of distribution network condition 
monitoring and maintenance is co-ordinated across the asset base to minimise 
cost and avoid duplication of travelling. The detailed maintenance schedules are not 
included in this plan.

Powerco is presently developing a format of recording asset maintenance and condition 
assessment parameters in a mobility regime. maintenance and condition parameters 
will be logged in hand-held loggers for downloading to a computer maintenance 
management system.

7.3.4. Routine Servicing

Routine servicing is prescribed where condition-based monitoring is not practical 
or possible. The application of these techniques is based on a combination of 
manufacturer’s recommendations, industry practice and Powerco’s own experience. 
Routine servicing work is generally scheduled from the date of the last service.
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7.3.5. Evaluation of Condition Monitoring Results

The results of inspection and condition monitoring are analysed by specialist service 
providers or by Powerco engineers. The type and extent of maintenance prescribed, or 
total asset replacement, will depend on results.

7.3.6. Evaluation of Faults and Monitoring Reliability (Reliability Driven Renewal)

In addition to routine servicing and reactive replacement, Powerco undertakes 
Reliability Driven Renewal and this is achieved using the following techniques:

• Evaluation of the type of faults occurring in a particular area of the network or on a 
particular type of equipment can provide information on how to prevent the faults 
from recurring. Appropriate maintenance can then be applied to prevent or eliminate 
further faults. The type of maintenance or renewal prescribed will depend on the 
type of failure mode. The review of the types of faults typically occurs six-monthly 
over a two- to three-year window to determine asset service levels and trends.

• Evaluation of individual feeder performance indices is carried out over a rolling 
12-month window. Condition monitoring work will be initiated on feeders with poor 
reliability. The type of condition monitoring and the resulting maintenance or renewal 
would be dependent on the nature of the unreliability.

7.3.7. Fault First Response and Call Outs

Fault callouts arise where a third party advises that the level of service is not normal, 
resulting in a need to investigate and attempt to repair if possible. If repair is not simple, 
the problem becomes one of corrective maintenance or renewal. 

7.3.8. Corrective Maintenance

As a result of fault callout, condition monitoring or fault analysis, corrective maintenance 
may be required. The type of maintenance carried out will depend on the results of the 
investigation and evaluation. Where the relationship between the condition monitoring 
and type of maintenance required is known this is described in the maintenance plans 
that follow.

Where the condition monitoring indicates that an asset needs replacement or 
refurbishment, this is typically scheduled with other planned work in the area. In the 
case of large customers, particularly Kinleith, work is programmed to coincide with 
plant maintenance shutdowns. General criteria for asset replacement have been 
defined in Section 7.4. 

7.3.9. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for each asset type. These identify 
the inspection regimes and their frequencies, along with their associated corrective and 
renewal programmes. They are described in overview in Sections 7.6 to 7.10 and in 
more detail in Powerco’s Asset Life Cycle Plan and Powerco’s maintenance Standards 
for each main asset type.

7.3.10. Maintenance Management System

A significant Information Systems project (Project GEM) has recently been completed. 
The GEm system combines Powerco’s many maintenance management systems into 
one JD Edwards system. This project aims to streamline the existing maintenance 
management process and bring about greater consistency and effectiveness in 
maintenance information reporting. The introduction of mobility solutions to network 
inspections (Project SPA) has been successfully implemented and the results of in-field 
maintenance tasks are now being captured into GEm.

7.4. Asset Renewal Strategy

7.4.1. Asset Renewal Strategic Themes

Powerco’s scheduled asset renewal strategy encompasses three main themes, each of 
which is appropriate for the different asset types.

A run-to-failure strategy is applied to assets where the consequences of failure are not 
major and where the costs of ongoing condition monitoring may outweigh the costs of 
failure. This strategy is applied to equipment such as small pole-mounted distribution 
transformers, underground distribution feeder cable spurs, LV cables, expulsive fuses 
and surge arresters.

A risk and condition-based replacement strategy is applied where there is a significant 
implication due to failure, such as major health and safety risk, significant reliability 
of supply consequence or a major expense in repair. This strategy is applied where 
ongoing condition inspections are needed to comply with regulations or where the 
costs of condition monitoring are small compared with the costs associated with failure. 
It is applied to equipment such as poles, cross-arms, important distribution feeder 
cables and zone substation transformers.

An age and obsolescence-based replacement strategy is applied to assets with a high 
level of technical complexity or a high level of interconnectedness with other network 
assets (that is, the operation of a system as a whole is dependent on the integrity of 
several assets. It includes the need to replace equipment because of the availability 
of spares, or for standardisation or changes in technology. This strategy is applied to 
equipment such as zone substation switchgear, SCADA equipment and protection relays. 
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Reactive renewal strategies are based around the need to renew assets that have failed and 
need to be replaced in a short time or to renew assets with a high imminent risk of failure. 
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Figure 7.5: Renewal Strategy by Asset Type 

Notes:

a – Distribution cables replaced on Risk & Condition where known.

b. Any asset can be replace reacitively if it fails in service.

7.4.2. Asset Renewal Timing – Renewal versus Maintenance

The question of when to maintain an old asset and when to replace it with new 
frequently arises when maintenance and renewal strategy is set. CIGRE Technical 
Brochure 353 (WG B2.13) offers some guidance by outlining the theoretical optimum 
time to renew assets. While the context of the brochure is electricity transmission, the 
theory applies equally well in the distribution context. 

An asset’s economic end of life is relevant in the context of network assets. Usually 
technical end of life occurs when an item of equipment fails to perform within the 
normal operating requirements and is no longer fit for its original purpose. However, 
it may be economic to replace an asset before its technical end of life, or to repair an 
asset that has reached its technical end of life. 

In an asset renewal decision, there are typically two options: one to replace the asset 
(blue curve in Figure 7.6) and the other to continue maintaining the asset (red curve). 
In the case of replacing the asset, there is a step change in expenditure due to the 
replacement followed by a continued maintenance cost. In the case of continuing to 
maintain an existing asset, there is a continued but rising maintenance cost due to the 

early stages of asset deterioration and increased maintenance activities, followed by an 
accelerated and increasing recurrent maintenance cost. 
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Figure 7.6: Theoretical Optimum Timing for Asset Renewal.

The optimum time for asset renewal (economic end of life) is when the long-run 
marginal costs of continued ownership are minimum, that is, where the slope of the 
green line (between point {0,0} and tangent to the renew asset cost curve) is minimum 
(the slope of this line represents the EUAW). In most cases, utilities do not have 
historical financial asset data and a mid-life cost analysis has to be done. The optimum 
time for undertaking the renewal project is where the marginal costs of the continued 
maintenance option equal the long run marginal costs of the renewal project. Therefore, 
in Figure 7.6, the optimum timing for the renewal project is where the red curve is 
tangential with the mauve LRmC line, which, in this example is in about six years’ time. 
In practice, this occurs when extraordinary maintenance starts to be needed to keep 
the asset functioning normally. 

Powerco has built this theory into a process that resides in the Network Project 
Approval memorandum template. To calculate the marginal cost of continued 
ownership and the life cycle cost of ownership of the new asset the following items are 
considered:

• Risk of failure (annualised risk cost, including incidence of outages and customer 
complaints);

• Asset maintenance and operating costs;

• Health and safety risks;

• Asset disposal cost; and

• Asset market value (or asset purchase cost in the case of a new asset).
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Figure 7.7: Asset Replacement Decision Process.

If there are significant overriding risks, such as reliability (i.e. imminent failure), safety, 
environmental impact or capacity, a project economic analysis may not be necessary.

7.4.3. Asset Renewal Forecasting Process

The most accurate means of forecasting renewal needs for the network is through 
knowledge of the condition of the assets. A condition-based renewal programme is the 
most accurate for a period of around one to five years’ hence. Beyond this, renewal 
forecasts are best made using age profiles. 

Renewal forecasting involves determining the quantity of assets needing renewal 
(renewal tasks) and the unit costs per renewal task. The forecast renewal expenditure 
equals the product of these two factors. The asset condition information is presently 
being compiled in the maintenance management system, and so the full extent of 
condition-based renewal needs is still in progress.

Estimates of condition-based renewal forecasts, calculated on the information available, 
have been entered into Powerco’s Improvement Register and an extract of the renewal 
expenditure needs from this is given in Section 10. 

The integrity of Powerco’s asset condition information is not ideal but expected to 
improve as the scheduled inspections work their way through their cycles as data is 
entered into the GEm and SPA systems. 

Therefore, while the following analysis is predominantly age-based, the integrity of the 
asset renewal forecasts is expected to improve over the next five years as the quality of 
available asset condition data improves. 

7.4.4. Age Profile-based Renewal Forecasts 

Powerco uses age profile-based techniques for estimating the long-term trends in 
renewal needs for the network. Figure 7.8 shows the asset replacement profiles of 
different asset categories in ODV valuation replacement cost terms with a nine-year 
moving average. Further age profiles by asset category are shown in Sections 7.6 to 
7.10. 

Budgeted asset renewal expenditures can be somewhat different from expenditures 
estimated from age profiles alone. Actual asset renewals are generally driven by their 
condition rather than their age. Other criteria for replacing equipment include availability 
of spares, particularly in the case of switchgear and load control injection equipment, 
standardisation and changes in technology (which can arise in protection and SCADA 
equipment), latent defects and the present value costs of ongoing maintenance. In 
addition, some assets may not be able to reach their standard maximum lives due to 
third-party damage, road realignments, overhead line to underground conversions, 
higher asset degradation rates than expected or historically deferred maintenance.

The unit costs for the asset renewal tasks do not equate with the ODV unit costs, with 
the actual replacement costs significantly higher. This is partly because actual projects 
usually have a smaller scale than those assumed by the ODV replacement costs, 
partly because of the extra difficulties due to the need to maintain supply to existing 
customers, and partly because of the need to work around other services (such as 
hand-digging to co-ordinate with Telecom cables). 

Additionally, raw material costs, including fabrication steel, electrical steel, aluminium, 
copper and oil, have fluctuated dramatically in recent years. This, coupled with the 
recent falling exchange rate, means that the ODV replacement costs in the 2004 
Valuation Handbook have risen on average by around 35 or 40%. 

Thirdly, ODV replacement costs understate actual renewal expenditure needs because 
ODV valuations do not fully recognise the values of some asset categories (such as 
streetlighting, service pillars and service connections). 

As outlined in Section 4, the concept of capital efficiency links the expenditure on a 
project with its associated valuation uplift. When network assets are replaced, the 
associated expenditure is a multiple of the ODV. Approximate multiples by asset group 
are shown in Table 7.1. 
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Table 7.1: Asset Renewal Cost Multiples of ODV Unit Rates by Asset Categories 

Asset Category

Capital Efficiency Factor

(multiple of ODV unit rate in 2004 valuation Handbook)

Overhead lines 2.9 (Actual range 2 to 6)

Underground cables 1.9

Distribution transformers 1.6

Distribution switchgear 1.6

Zone substation equipment 1.7

Notes: 

Capital Efficiency Factor is the inverse of the Capital Efficiency ratio as outlined in Section 4.

Average simple pole replacement cost is $4000 but equivalent ODV uplift is $1350.

The source of the age profile information is Powerco’s GIS, Billing and ENS systems. 
These information systems have been queried as at march 2010 to form an access 
database from which the age profiles have been derived. The age profiles have used 
the same (or similar) queries as those that were used for the regulatory asset valuation 
in 2004. 
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Figure 7.8: Total Network Asset Age Profile. 

Some delays may exist in the information flow from practical completion of an asset 
replacement task in the field through the information systems to the age profiles. For 
example, when a pole is replaced, there can be work-in-progress delays between the 
actual pole being replaced and the overall pole replacement project being completed. 

In some instances, the date that an asset was installed was never recorded. This means 
that the ages of some assets have had to be estimated. Techniques for age estimation 
vary, but most rely on association with known ages of related assets. For example, if 
the age of a main feeder is not known, then associated customer service connections 
or switches can be used to estimate the age where they are known. In some isolated 
cases, estimates have had to be made from known dates of subdivisions. 

The average total life of the network is in the order of 53 years (based on 2007 FRS3 
valuation) and this indicates that, on average, the requirement for network renewal will 
be rising over the coming years. It is not likely, however, that the rate of renewal will 
increase as quickly as the age profile, which drops away between 35 to 50 years of 
age, because the asset lives comprise a spread about a mean, rather than a sharply 
defined life. Also assets like cross-arms need renewal at a line’s midlife. Instead the 
expectation is that the rate of increased renewal requirement will increase by the rate 
indicated by the gold line in Figure 7.9.
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Figure 7.9: Total Network Asset Replacement Profile. 
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The asset age profiles are presented in real 2004 dollars (as per the Valuation 
Handbook). The current asset replacement profiles and expenditure forecast are in real 
December 2010 dollars ($ value at the time of writing).

Based on the gold “9 year rolling average, Current Replacement Cost” line, Figure 
7.9 shows that the average renewal expenditure required over the next five years is 
between $50 and $70 million and that renewal expenditures will need to increase 
beyond this over coming years. The renewal budget on the graph (the green line) is 
in agreement with the total forecast renewal expenditure costs listed in Section 10. 
The large bars in 2011 represent equipment past its design life. The forecast renewal 
expenditure has been derived by trending up from the present level and increasing 
annually at a fixed percentage. The rate of increase chosen was 8.6%, reflecting the 
capability of service providers to increase capacity. This forecast expenditure ramps 
the funding up towards the “9 year rolling average, Current Replacement Cost” (the 
gold line). The gold line is above the present renewal expenditure (green line), indicating 
a present shortfall. This implies that a degree of deferral is happening, based on 
asset condition, that may eventually have to be caught up. At present, this shortfall 
is accommodated by the assets that are over design life but are still in serviceable 
condition, and to some extent by development work that includes renewal (or making 
up for renewal). 

The replacement profile graphs are based on a fixed asset life but, in reality the assets 
have a life that varies according to a probability function. Powerco has been doing work 
to define this probability function for different asset types using Weibull analysis. This 
continues to be work in progress, largely because of information constraints, but so far 
the analysis shows that renewal activity should actually be higher than what the gold line 
represents. This is because the probability function flattens out the required renewal curve. 

Powerco has been investigating some life extension techniques, and the RAPS 
programme which potentially can reduce renewal expenditure. 

The actual levels of expenditure will require agreement by two main stakeholders, 
namely, Powerco’s owners and the Regulator. Individual projects will depend on project 
and annual budget justification. The treatment of the renewal costs under the regulatory 
regime will be a critical factor in the justification. 

A consequence of not adequately investing in scheduled renewal is that asset renewal 
then has to be managed reactively. Powerco is constantly striving to ensure an 
appropriate balance between scheduled and reactive work. Reactive work tends to 
be associated with long supply outages to customers, increased health and safety 
risks, hasty network designs that can lead to short-term patches and future liabilities. 
These all lead to increased asset life cycle costs. Failure to proceed with adequate 
network renewal approximately in line with the age profiles will significantly increase the 
likelihood that reliability of supply and safety levels will deteriorate. 

7.4.5. Football Field Representation of Asset Condition

A different way of expressing the asset renewal needs of the network is through 
a “football field” diagram, as in Figure 7.10. The network value of different asset 
categories is represented by the area of field. The red areas indicate assets that are 
over their standard design life; the yellow areas represent assets with less than 10 
years’ of standard life remaining; and the green areas represent assets with greater 
than 10 years’ life remaining. Ideally the red, yellow and green areas would represent 
asset condition rather than age. 

Overhead Lines

Underground Cable

Distribution Substations

Distribution Switchgear

Zone Substations

  >10 years’ remaining standard life

  <10 years’ remaining standard life

  Over standard life

Figure 7.10: Network Asset Age “Football Field”

7.4.6. Implications of the “Wall of Wire” 

Powerco is well aware of the “wall of wire” and has mentioned this in earlier plans. As 
the assets constructed during the post-war development period begin to reach the end 
of their life, the scale of renewal activity is expected to have to ramp up. This ramp-
up of renewal activity is known by some as the “wall of wire”. It is a very significant 
challenge with:

• Input (steel, copper, aluminium, oil and labour) costs fluctuating;

• The quantity of assets needing replacement increasing;

• The external pressure (regulated CPI-X and otherwise) to reduce price;
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• The pressure to deliver better supply quality and maintain reliability;

• Contractor relationships and their ability to deliver the required service; and

• Increasing land access costs and environmental compliance.

Having the need to invest in ageing electricity infrastructure properly recognised and 
catered for in the regulatory regime will be highly important for the future New Zealand 
economy. There are several actions that Powerco has under way in response to the 
wall of wire issue, described below. 

Blitz approach to improve productivity – While the number of assets needing renewal 
is expected to increase (when assets are at their technical end of life, there isn’t a 
“do nothing” option), Powerco can control the costs of replacement by exploiting 
the benefits of large scale that are talked about in ODV replacement cost circles. By 
increasing the benefits of scale and bringing much replacement work together into 
one project, setting up and travel costs can be minimised. In this regard, there is a 
significant amount of work that can be bundled together by optimising the project size, 
including analysis of shut-down requests and project management activity. Powerco’s 
blitz approach aims to renew a section of line (between two switches) so that the line is 
given a clean bill of health for a 10-year period. In addition to the normal replacement, 
work done includes general maintenance on the line and a clean up of vegetation. 

Optimising the renewal work done – When several lines need attention through their 
overall condition (that is nearing the end of life but not at end of life), the renewal 
work is then prioritised by mapping the recent fault history, along with the presence 
of equipment defects found during routine asset inspections. Lines with the highest 
concentration of faults and defects are given a higher priority in the works programmes. 

Staff training perspective – While numbers of trainees have ramped up significantly 
in the past few years, no significant numbers of trainees entered either the electricity 
distribution industry for around 15 years. As the baby-boom generation of technical 
staff will look to retire, or work shorter or more flexible hours, more onus will go on 
young engineers and technical staff to keep the wheels of the energy distribution 
industry turning. The skills of technical and engineering staff take many years to build 
up and we need to be thinking now about future gaps in our technical staff resources at 
least 10 years forth so that we don’t end up with a gap in the skill set continuum. 

At the same time, the quantity and complexity of electricity network work is expected 
to increase as the network continues ageing, as community expectations for greater 
supply reliability continue to increase, and as resource consent, regulatory and 
environmental requirements continue to get stricter. This means more work and 
continually greater demand for skilled staff. 

To maintain status quo on numbers and skills for Powerco as an asset owner, a large 
number of trainees, comprising a mix of NDE-qualified and graduate trainees, need 

to enter the industry. Powerco is responding to this by taking on students and NDE 
cadets, building associations with universities and retaining good staff – efforts that are 
reflected in Powerco’s business plan as key requirements.

Supply continuity to marginally economic areas – A large part of Powerco’s network 
is remote rural. This brings challenges of its own, with lower customer density and 
increased costs required to continue supplying these areas. 

Some of the remote rural network areas were constructed through subsidies to assist 
marginal rural areas to develop. Faced with the oncoming renewal of these lines, 
Powerco has been undertaking a fully consultative Remote Area Power Supply (RAPS) 
trial to investigate alternative power supply possibilities. The three main options for 
supply are: continued maintenance and renewal of the present line; a reduced capacity 
line such as SWER; or standalone systems including combinations of micro-hydro, 
solar panels and batteries, bottled LPG and diesel generation. 

The study commenced in mid-2006 when a sample site was selected and landowner 
agreement gained for the project. Generally speaking, the study is to investigate known 
supply options for the selected site, including technical, social and economic feasibility 
for each option. Various stakeholders are included as we work through the project and, 
to date, the work has included Powerco commercial and Asset management staff, the 
landowner or customer, Federated Farmers, a remote area power supply specialist and 
ministry of Economic Development staff.

In this instance, the stand-alone system was found to be economic and satisfied 
the requirements of the stakeholders. We envisage there will need to be a review 
conducted for each uneconomic line to determine the best method of supply when 
renewal is required. This type of work is expected to increase in the coming years as 
the renewal needs increase, with the certainty given through the amendment of the 
Electricity Act. 

7.4.7. Renewal Investment Risks 

The potential to reduce costs by technologies such as photovoltaic cells and batteries 
create risks to the investment in overhead line renewal, particularly those in remote rural 
areas. Customers in moderately sparsely populated areas may be more economically 
supplied by Remote Area Power Supplies leading to the risk of investments in 
conventional line technology being written down in value. 
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7.4.8. Historical Rates of Asset Replacement

Historical asset renewal rates provide a useful benchmark against present and forecast 
rates. Renewal expenditures back to FY2006 are outlined in Section 10. However, 
determining the historical rates of asset replacement to any degree of accuracy for 
the previous 10 years is not a particularly fruitful task. Extracts from GIS can provide 
the numbers of assets installed during the period, but do not identify the rates of 
replacement. Queries of historical work management systems are problematic because 
it is difficult to identify the underlying driver for each of the jobs.

7.4.9. Life Extension Practices

Various life extension techniques have been tried by Powerco, but apart from 
transformer refurbishment, these really apply to only specialised assets, and many of 
the techniques have had only limited degrees of success. These include retrofitting 
vacuum circuit-breakers to existing indoor switchgear at some sites. This effectively 
extends the life of a switchboard if the busbar, associated panel work and cable 
terminations are in good condition. However, retrofitting tends to be expensive and 
often development-type drivers lead to the need to replace the switchboard with new.

Techniques for enhancing the useful life of underground cables have been trialled but 
not really pursued. These have involved injecting compounds into the cable to prevent 
the ingress of moisture. Powerco considers that specifying underground cables with 
water-blocking tapes and HD or mDPE outer sheath is a better all-round solution. This 
specification results in a slightly higher cost cable initially, but international studies show 
that cable life can be extended by 20 years.

Powerco has historically done some work to bandage poles where strength loss occurs 
just below the ground surface. Bandaging is usually good for an immediate deferment 
strategy but complete replacement is the ideal option. Some line companies have 
pinned their poles to achieve an extended life. Pinning involves inserting a steel plate 
into the ground next to the pole and bolting the above-ground part of the pole to the 
plate. Generally, this technique has been used if a risk survey has been completed 
and the lines company has decided that quick action is needed. Pinning can buy time 
for pole replacement to happen. In our view, pinning is not an ideal practice and it is 
usually more cost effective to replace the entire pole.

Refurbishing distribution transformers is a way of achieving an extension of life. 
Refurbishment tends to be done on the larger indoor-mounted transformers, but for 
small pole-mounted transformers, refurbishment is usually not economic.

7.5. Redeployment, Upgrade and disposal of Existing Assets

Powerco is presently developing its policy on reusing second-hand materials, such as 
poles and conductors, and rotables, such as transformers. 

Powerco is also updating its disposal policies in line with its Environmental strategy. 
It is not envisaged that any major network assets will need disposal that would have 
environmental consequences during the period covered by the plan. 

Powerco does not anticipate disposing of any major network assets for the duration 
of the plan other than obsolete, superseded equipment, or equipment at the end of its 
economic life. Equipment that is redundant at a particular location will be maintained 
or refurbished and returned to service in an alternative location more appropriate to 
its capabilities, provided that it has sufficient life remaining for refurbishment to be 
economic. Any serviceable equipment that does not have a potential use within a 
reasonable period is disposed of.

7.6. overhead Lines

7.6.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following overhead line asset 
types:

• 66 kV and 33kV subtransmission lines

• High-voltage distribution voltage and 400V distribution lines

7.6.2. Frequencies of Overhead Line Inspections 

Circuit inspection frequencies vary depending upon the criticality of the circuit. 
Subtransmission circuits are inspected annually, while distribution circuits are inspected 
at five-yearly intervals. Spur lines may be inspected at 10-yearly intervals.

7.6.3. Overhead Line Condition Monitoring and Maintenance Summary

The types of condition monitoring and maintenance carried out on overhead lines 
include:

Maintenance Task Frequency or Trigger

Visual inspection and strength assessment 
of pole, conductor, cross-arm, insulators and 
ancillary equipment, and vegetation

Five yearly, or two yearly on strategic 
distribution and subtransmission feeders 

Fault inspection - Visual inspection of pole, 
cross-arm, insulators and ancillary equipment, 
and vegetation

When reliability performance of feeder is 
showing a worsening trend

Wescam, infrared scans, RF inspection, LIDAR 
and detailed inspections of fittings 

On strategic feeders when needed or when 
performance indicates 

Vegetation management When inspections indicate
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7.6.4. Overhead Line Replacement Profile 

Overhead Line Replacement Profile 
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Figure 7.11: Overhead Line Replacement Profile. 

Figure 7.11 shows a steadily increasing pole asset replacement cost each year. 
Powerco has been doing work to better define the end-of-life probability functions for 
different asset types using Weibull analysis. The analysis can also point to design and 
construction technique improvements that we can focus on. Of interest, prestressed 
poles (which could fail due to sudden shock or due to rough handling during 
installation) exhibit a fairly constant failure rate, whereas hardwood poles exhibit a 
more sharply defined end of life (due to deterioration of strength). These are points for 
consideration in our design policies.

There are several areas where poles may need replacement before the standard life due 
to unsatisfactory materials or manufacture. These include part of the Tauranga network, 
which was constructed using poles with top-load strength not clearly established and 
some older concrete poles in the south Taranaki area, where some concrete poles were 
manufactured using sand anecdotally contaminated with sea salt. Softwood poles of 
certain species installed at various locations throughout Powerco’s network have been 
found to decay rapidly and are requiring early renewal. Conversely, some of the timbers 
used for cross-arms 50 years ago are still in good condition and in some cases are 
reported to still be of better quality than new cross-arms.

Normally, cross-arm replacement has to occur when the pole reaches its midlife. 
In theory, this is recognised in lives and replacement costs assigned to network 
valuations, but in the case of the ODV (from which the age profiles have been derived) 
remaining life assessment is based on the age of the poles. This means that an extra 
midlife allowance needs to be made for cross-arm replacement. This has been factored 
into the gold lines in the graphs in Figure 7.9.

Condition monitoring shows that most lines are in the condition expected for their 
age, although some in harsh coastal areas they have deteriorated more quickly than 
expected. Snow storms in recent years in the Taihape and northern manawatu regions, 
and severe weather in Coromandel, have severely stressed some ageing assets. The 
renewal programme has been, and still is focused in these regions. In the Eastern 
regions, many cross-arms require replacement. ACSR conductor corrosion is also 
influenced by the presence or lack of grease (some suppliers of this conductor have 
not offered grease in their conductors). The coastal environment causes corrosion to 
copper conductors. This reduces useful cross-sectional area affecting both conductivity 
and strength, and is most noticed with smaller conductors. Some copper conductors 
have become work-hardened due to load cycling, wind movement, vibration and age.

7.6.5. Reliability-driven Renewal Philosophy

Network reliability is an important measure of the condition of overhead line equipment. 
The Network Performance process applies a control feedback loop to condition-driven 
network reliability issues. Reliability performance of feeders is monitored monthly and 
actions are tailored when reliability (in particular, faults due to defective equipment) is 
showing a worsening trend or is worse than what we would like it to be. 

This is a reliability-driven renewal strategy and is proving to be very successful in terms 
of work efficiency, safety and reliability enhancement. It is recognised that renewal 
has the possibility of improving SAIDI, SAIFI and mAIFI and, as a minimum, does not 
deteriorate network reliability. Renewal is targeted to where reliability has the most 
potential for improvement and aims to prevent slippage or deterioration of SAIDI and 
SAIFI performance. Renewing the network from switch point to switch point, which 
includes the removal of known defects, ensures that unplanned outages due to 
defective equipment are minimised for a 10-year period. 

Vegetation and other reliability impacts aside, as a line ages its components begin to 
fail and this manifests as a worsening reliability (SAIDI and SAIFI) impact. The network 
performance process in action can be seen in Section 9. Reliability performance of 
feeders is monitored and reported on, with recommendations for corrective actions 
when reliability performance worsens. Worsening reliability performance can occur fairly 
rapidly. Over the space of two years a feeder can move from being a good performer to 
being a poor performer.
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The reliability-based renewal programme is about maintaining the existing feeder supply 
reliability and, in essence, renewal work is done to restore the underlying reliability. 
Reliability improvement, on the other hand, is about improving the underlying feeder 
reliability. Improvements can be made through automation or by reducing the number 
of customers per feeder. 

As the age of assets increases, it is expected that reliability performance will worsen. 
To a certain extent it will be possible to mask this impact through implementation of 
automation, more fuses, reclosers and sectionalisation (although this may see a rise in 
momentary outages). 
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Figure 7.12: Anticipated Increased SAIDI Performance Target.

It is important that line companies are given adequate regulatory encouragement to 
invest in overhead line renewal so that reliability does not significantly worsen. Such 
investment is reflected in increased reliability performance targets. This is shown in 
Figure 7.12 where the SAIDI target (violet line) will have to increase (brown line). 

7.6.6. Subtransmission Line

Due to their importance in terms of reliability and security, these lines are maintained to 
a higher level than distribution lines. In general, the lines are in good condition for their 
age. The Coromandel 66kV subtransmission, network has reached the end of its useful 
life, with significant work completed to thermally upgrade the conductor and overhead 
reconstruction for poles and cross-arms. The problems encountered with renewing 
these lines are the difficult terrain and maintaining supply to end-use customers while 

the renewal work happens. Some samples of the ACSR conductors from the 33kV lines 
from Hawera to Patea, and Whareroa to Patea show internal corrosion, probably due to 
a lack of grease during manufacture. 

7.6.7. Distribution Line

Condition monitoring shows that most lines are in the condition expected for their age, 
although some in harsh coastal areas have deteriorated more quickly than expected, 
and, due to economic and customer benefit, remote rural areas have received less 
attention. Steel core corrosion in ACSR conductors is a problem in coastal areas. Some 
all-aluminium conductors (AAC) have suffered severe corrosion and some older copper 
conductors have become work-hardened by wind movement and load cycling. 

A tendency to fail has been noted on kidney strain insulators, although wholesale 
replacement is not considered justified. These insulators tend to be located on older 
wooden poles and programmed pole replacement will eventually phase them out.

Cross-arm and insulator replacement is being undertaken to maintain the condition of 
the overall line asset.

7.6.8. Low-voltage Line

Similar condition comments apply as for Distribution (above). However, given the 
lesser security and reliability impacts of LV network compared to the above, Powerco’s 
response in this category tends to be more reactive, driven mainly by safety or 
customer initiated growth.

7.7. Underground Cables

7.7.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following asset types:

• Subtransmission cables

• Distribution and low-voltage cables

7.7.2. Frequencies of Underground Circuit Inspections 

Circuit inspection frequencies vary depending upon the criticality of the circuit. 
Subtransmission circuits are inspected annually while distribution circuits are inspected 
at five-yearly intervals. 
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7.7.3. Underground Cable Network Condition Monitoring and Maintenance Summary

The types of condition monitoring and maintenance carried out on underground cables 
include:

• Review of operating ratings to ensure that ratings are correct for various conditions. 
This can be achieved by distributed temperature-sensing devices on some recently 
installed subtransmission cables;

• Visual survey of subtransmission cable routes for possible damage points;

• Partial discharge tests on XLPE subtransmission cables;

• Continuous oil pressure monitoring;

• Routine sheath-to-earth resistance tests on subtransmission cables;

• Visual, infrared and RF inspection of terminations;

• Visual inspection of link and pillar boxes;

• On-line partial discharge testing of subtransmission cables; and

• Specific maintenance is carried out as a result of condition-monitoring or reliability 
assessment.

7.7.4. Underground Cable Replacement Profile

 

Underground Cable Replacement Profile 
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Figure 7.13: Underground Cable Replacement Profile.

Subtransmission and distribution cables are generally in good condition, commensurate 
with their age.

While the amount of underground cable requiring replacement due to age is expected 
to increase steadily, there are several instances where cables need to be replaced 
before the end of their standard economic life. These include:

• In Tauranga, where large-scale development has taken place, existing 25 sq mm 
and 35 sq mm cables need to be replaced by 185 sq mm or 300 sq mm cables for 
capacity reasons. This is effectively small cable retired early;

• Some early to mid-70s XLPE-type distribution cables, particularly in the Tauranga, 
New Plymouth and Palmerston North areas, suffer from water-treeing and poor 
manufacturing, and are prone to failure. This type of cable was the standard at 
the time, however its selection for use varied from place to place and records are 
incomplete. The extent of the problem is difficult to quantify;

• Unplanned defect replacement as a result of third-party excavations;

• Unplanned defect replacement as a result of poor quality jointing techniques, e.g. tin 
can joints in Palmerston North area and multiple joints in short lengths;

• Route realignment for Transit and others;

• Consumer requirements;

• Link box and underground tee replacement (safety and reliability);

• Replacement due to repositioning of other assets (e.g. distribution substations); and

• Land subsidence, requiring the moving of cables to a secure area.

While the standard total life applied to XLPE cables of 40 years may be reasonable for 
XLPE cable older than 25 years’ old, it does appear that there is a statistical spread 
with some failing early and some not failing (yet), and that modern XLPE cable is much 
more robust than earlier types if specified and laid properly. 

7.7.5. Subtransmission Cables

A section of 33kV cable in Tauranga was replaced because it had a failed screen. A 
project to install extra subtransmission cable capacity into the CBD is under way to 
cater for load growth and to relieve loading on the existing circuits.

Two new 33kV XLPE cables were installed to supply the new Katere Road zone 
substation in New Plymouth.

The 33kV oil-filled cables in Palmerston North are around 40 years old. Design 
shortcomings in joints of the type used on these cables have been identified elsewhere 
and as a result of an investigation the cables have been de-rated to protect the 
joints. Two oil-filled joints were replaced; one as a result of failure, and the other as a 
precautionary measure given the locality (heavy traffic vibration and on a slope). The 
cable circuits may need to be replaced prematurely if the cost of fault repairs becomes 
uneconomic.
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7.7.6. Distribution Cables

Underground construction commenced in the 1950s. The early cables were paper-
insulated lead-covered (PILC) type, which have a life expectancy of 70 years, provided 
they are not moved. Some early 11kV PILC cables in the New Plymouth area have 
brittle lead sheaths, prone to cracking. These cannot be moved, and where cables are 
grouped in a common trench, jointing is difficult.

Other cables that may require early replacement are aluminium XLPE cables installed 
in the late 1960s and 1970s. These were first-generation XLPE cables, manufactured 
using tape semi-conducting layers and water-curing. This, coupled with a lack of 
knowledge and subsequent poor handling of cables during installation, has resulted in 
some cable failures.

Early 11kV XLPE cables, installed prior to 1975 in the Tauranga area, especially smaller 
25mm cables, have a tendency to fail, particularly in sympathy with a downstream 
fault. A replacement programme is proceeding for circuit segments where the reliability 
impact of a failure is expected to be significant. The problem appears to be due to 
poor installation methods, exposure to fault levels above their rating, and poor cable 
manufacturing.

In the CBDs of main centres such as Tauranga and Palmerston North, the sustained 
levels of load growth mean that many of the distribution cables have not had adequate 
capacity to provide a full N-1 security level. Whilst all supply was able to be restored in 
Palmerston North after the Main Street substation fire in February 2006, the situation 
was aided by the benign weather conditions at the time, and feeder inter-tie projects 
have since been completed in response. Both CBD distribution networks are gradually 
and progressively being augmented by the addition of new distribution feeders and 
upgraded with new 300mm Al cable feeders.

In some areas, older cast iron pot heads have been failing due to ingress of water. In 
New Plymouth, these pot heads are being proactively replaced.

7.7.7. Low-voltage Cables

No significant amounts of 400V cable were installed prior to the 1950s. Early cables 
were PILC construction with a 70-year expected total life.

Powerco’s inspection of older 400V cables during excavation works indicates that they 
are not ageing more than expected. It is not expected that any significant replacement 
will be required this year except for some single-core aluminium conductor cable 
with only a single layer of insulation. It has been observed that insulation damage or 
breakdown allows ingress of water, which severely corrodes the aluminium conductor. 
Replacement is required well before the forecast replacement date. The incidence of 
cable faults is being monitored, and is the initiating indicator that replacement might be 
required.

7.8. distribution Transformers

7.8.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following distribution 
transformer asset types:

• Distribution voltage regulators

• Distribution transformers

• Earthing systems

7.8.2. Frequencies of Inspections and Maintenance Activities

Distribution transformers and substation inspection frequencies depend on the size 
of transformer. Small pole-mounted transformers are inspected on five-yearly cycles 
concurrent with the circuit inspections. Ground-mounted transformers receive a six-
monthly and five-yearly safety inspection, a five-year routine inspection and condition 
monitoring on a frequency determined by transformer capacity.

7.8.3. Distribution Transformer Condition Monitoring and Maintenance Summary

The types of conditions monitoring and maintenance carried out on distribution 
transformers include:

• Inspect transformer enclosure condition and locks for security;

• Inspect transformer tank and general fittings;

• Check Maximum Demand Indicator if fitted;

• Oil testing (acidity, dielectric strength and moisture tests performed on transformers 
>200 kVA at prescribed intervals unless the transformer is completely sealed);

• Check and change breathers;

• Earth testing; and

• Specific maintenance is carried out as a result of condition monitoring or reliability 
assessment, and the transformer will be refurbished if physical and economic criteria 
are met.
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7.8.4. Distribution Transformer Replacement Profile

Distribution Transformer Replacement Profile 
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Figure 7.14: Distribution Transformer Replacement Profile.

Figure 7.14 indicates that distribution transformer replacement costs are set to increase 
steadily. This is because of rapid network development in the past, resulting in year-by-
year increases in equipment being installed. This ageing profile is thought to be slightly 
pessimistic, however, as the load cycles of some distribution transformers result in 
them lasting longer than their standard lives. However, our analysis so far shows that 
distribution transformers may exhibit a wider variation of the average standard life than 
other assets. Older transformers are lasting longer (due to tank material) than their more 
modern equivalents. It is these older units remaining on the network which results in the 
larger bar at 2011.

There are some instances where distribution transformers need to be replaced before 
their standard life. Examples of this include:

• Replacement due to capacity change, where the age or condition of the changed 
transformer makes its reuse uneconomic;

• Asset replacement due to actual condition;

• Unplanned defect repairs as a result of third-party damage;

• Overhead transformer to pad-mount conversions due to seismic strength;

• Overhead line to underground conversions; 

• Severe corrosion in harsh coastal environments; and

• manufacturing defects (e.g. inadequate corrosion protection).

7.8.5. Condition Overview

General condition monitoring shows that most transformers are in a condition 
that would be expected for their age, although some in harsh coastal areas have 
deteriorated faster than expected, and newer transformers are showing signs of tank 
deterioration at a much younger age than their older counterparts. The condition of 
urban ground-mounted transformers is monitored frequently to ensure both service 
performance and public safety.

Often the LV panel associated with the distribution substation needs to be replaced 
for capacity or safety reasons. A design change was instigated to ensure that LV cable 
entry is not forced and to ensure the integrity of insulation on the terminations. 

Due to the nature of the surrounding soil, some earth banks need to be upgraded. 

Few distribution transformers are replaced on age. In addition to the factors listed 
above most replacement is due to:

• Fault or damage that leads to reactive renewal.

• Poor condition discovered on inspection. This may trigger immediate or deferred 
renewal.

• Increased load requirement. This is either because of underlying load growth or due 
to a customer initiated project. 

7.9. distribution Switchgear

7.9.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following asset types:

• Distribution voltage circuit-breakers

• Distribution voltage isolators

• Distribution voltage surge arrestors

• Distribution voltage expulsion fuses

• Distribution switchgear (ground-mounted)

• Distribution voltage line reclosers

• 400V distribution boxes (pillars) 

• 11kV pole-mounted capacitors

• 11kV ground-mounted link boxes
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7.9.2. Frequencies of Inspections and Maintenance Activities

Overhead-mounted distribution switches are inspected during circuit inspections. 
These frequencies vary depending upon the criticality of the associated circuit. 
Subtransmission circuits are inspected at two-yearly Intervals, while distribution circuits 
are inspected at five-yearly intervals. Spur lines may be inspected at 10-yearly intervals. 
Ground-mounted distribution switchgear is inspected on annual and five-yearly cycles. 

7.9.3. Distribution Switchgear Condition Monitoring and Maintenance Summary

The types of condition monitoring and maintenance carried out on distribution 
switchgear include:

• Routine visual inspection;

• Operating tests and mechanism servicing;

• Review of recloser and sectionaliser protection settings;

• Ultrasonic scans of cast resin-type switchgear;

• Clean and re-seal external surfaces on cast resin-type switchgear;

• Partial discharge testing on ground-mounted switchgear;

• Ultrasonic checks for dry-type cable termination deterioration in ground-mounted 
switchgear;

• Close-in inspection, infrared scans, adjustment and lubrication of isolators;

• Earth testing;

• Gas pressure checks;

• Oil condition testing; and

• Specific maintenance is carried out as a result of condition monitoring or reliability 
assessment. The switchgear will be refurbished if operational, physical and 
economic criteria are met.

7.9.4. Switchgear Replacement Profile
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Figure 7.15: Switchgear Replacement Profile.

The rate of switchgear replacement is likely to be steady over the planning period 
of this plan. The large bar in FY2011 represents switchgear past its design life, and 
the other large bar represents unknown age switchgear with different standard lives. 
Proper condition monitoring will ensure that switchgear is replaced at the optimal time. 
These assets are in the condition to be expected for their age and location. Greater 
maintenance or earlier replacement is undertaken when necessary; e.g. in coastal areas 
or where particular failure modes have been identified.

A significant amount of work has been done to re-estimate the ages of distribution 
switchgear, given the extensive proportion of the switchgear with a pre-estimated 
installation date of 1977. This has resulted in a better understanding of the age profile 
of this switchgear. 
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There are occasions when switchgear needs to be replaced before its standard life. 
Examples include:

• Asset replacement due to actual condition;

• Unplanned defect repairs as a result of third-party damage;

• Network reconfiguration to achieve operational flexibility, improved reliability or 
efficiency; and

• Replacement to remove safety hazards associated with the equipment. 

• most overhead switchgear replacement is reactive.

The condition of urban ground-mounted switchgear is monitored frequently to ensure 
serviceability and public safety. Other than the exceptions noted below, these assets 
are in good condition as appropriate for their location and age.

Several failures of one type of oil-filled ring main unit have occurred because of 
apparent poor design, poor assembly or water ingress. Some remedial work has been 
carried out in accordance with the manufacturer’s instructions. Operating restrictions 
are in place for this switchgear, and a renewal programme has been established in 
advance of its design life.

A significant amount of Magnefix resin-insulated switchgear is in service, and the 
majority is in good condition being housed in dry, clean environments. Replacement is 
planned where the current rating is causing operating restrictions, deteriorated resin 
components are resulting in partial discharge, or where the units are open points 
between feeders.

The following types of switchgear are being targeted for replacement:

• Remaining SD series 1;

• Magnefix (especially in high salt areas and in Tokoroa where fog causes partial 
discharge); and 

• J2/ETV2 Long and Crawford and earlier models.

The criticality of switchgear is considered when determining order of replacement, with 
units at feeder open points being viewed as most important. 

A pilot programme has been carried out in the Western region to test the condition 
of oil-filled distribution switchgear. The results showed that the oil-filled switchgear 
population is generally in very good condition.

Air-break switches, links and fuse isolators are inspected periodically and repaired or 
replaced as problems are detected. The rate of replacement is now ramping up as 
the condition assessment is becoming more systematic. The age of many of them is 
not recorded, but a study has recently been undertaken to match their types with the 
manufacture date bands to assign an age. They are serviced at intervals prescribed 
by Powerco’s Air Break Switchgear maintenance standard or when found faulty. If they 
reach a condition whereby they should be replaced, the network’s need for a switch, or 
set of links or fuses at that location is duly considered. 

7.10. Zone Substation Equipment

7.10.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following asset types:

• 66/11kV power transformers

• 33/11kV power transformers

• 66kV and 33kV circuit-breakers

• 66kV and 33kV isolators

• 33kV surge arrestors

• 66kV 33kV and 11kV busbars

• 33kV and 11kV protection relays

• 33kV instrument transformers

• Zone substation supply batteries and charging system

• Distribution voltage circuit-breakers

• DC supply systems

• SCADA remote terminal units

• Distribution voltage instrument transformers

• Earthing systems

• Zone substation buildings and security fences

7.10.2. Frequencies of Inspections and Maintenance Activities

Zone substation equipment receives a three-month visual inspection with special 
inspections and maintenance generally being carried out at yearly, three-yearly, five-
yearly and 10-yearly intervals.
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7.10.3. Zone Substation Condition Monitoring and Maintenance Summary

The types of condition monitoring and maintenance performed on zone substation 
equipment include:

(a) Zone substation transformers and tapchangers:
• Visual inspection for mechanical deterioration and damage

• Tap changer contact and mechanism maintenance

• Dehydrating breather maintenance

• Fans/pumps operational checks

• General operating tests and maintenance

• Oil tests (degree of polymerisation, dielectric strength, moisture, acidity)

• Insulation resistance/polarisation tests

• Infra-red scans

(b) Circuit-breakers and switchboards:
• Visual inspection for mechanical wear, damage and serviceability

• General operational tests and maintenance, monitor operational performance

• High-voltage test

• DC insulation test

• Contact resistance test

• Partial discharge condition monitoring

(c) Inspection and testing is also conducted on ancillary items at zone substations, 
including:

• Protection relays

• Instrument transformers

• Isolators

• SCADA remote terminal units

• Buswork and surge arrestors

• Batteries and charger

• Buildings, fences and enclosures

• Earthing system

• LVAC supply

7.10.4. Zone Substation Replacement Profile
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Figure 7.16: Zone Substation Replacement Profile.

Figure 7.16 shows a large amount of equipment due for replacement in 2011. Some 
of this is load control equipment that is beyond its standard design life, and plans for 
its replacement are set out in Powerco’s Load Control Asset management Plan. Three 
new plants have been installed (matapihi, Waihou and Brooklands). Four more are under 
way with completion expected in the FY2011 year (Brunswick, Huirangi, Stratford and 
masterton). The replacement cost bars on this graph assume that like is replaced with 
like. Because zone substation equipment is complicated, subordinate age profiles of zone 
substation and protection and control equipment are shown in Figures 7.18 to 7.25.

Zone substation equipment undergoes regular condition monitoring, and is replaced 
when its condition indicates that replacement is advisable. The figure indicates 
significant variation in replacement cost from year to year, and some replacement will 
have to be advanced or deferred to smooth out the capital requirement and workload.
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Asset replacement is typically not based solely on their standard life. Reasons for 
replacement include:

• Asset replacement due to actual condition;

• Reliability issues, including spares and ability to service;

• Replacement due to operational constraint or safety issues;

• Insulator/structure replacement in heavy pollution areas, or other environmental 
factors;

• Replace/reposition zone substation due to load changes;

• Environmental compliance issues.

7.10.5. Zone Substation Switchgear 

Figure 7.17: 33kV Zone Substation Switchgear at Hamilton Street.

There are about 200 33kV and 66kV circuit-breakers on Powerco’s networks, with 
ages ranging from new to 45 years. The standard life of these is 40 years for outdoor 
and 45 years for indoor. While it is expected that all of these are serviceable, lack of 
parts makes maintaining some of the older units difficult. Because of the large number 
installed between 1970 and 1985, which will reach their standard age between 2010 
and 2025, some of the oldest units are programmed for replacement. Some of the 
withdrawn units are retained for spares to support in service units.

many 11kV oil circuit-breakers, mostly Reyrolle LmT, were installed between 1960 and 
1980. Reyrolle considers these to have a 25-year life, but their standard life is 45 years. 
Powerco’s experience is that circuit-breakers older than 45 years, while sometimes 
failing due to faulty auxiliary contacts, are still performing satisfactorily, and although 
no spare parts are available from the manufacturer, there are enough Reyrolle spare 
second-hand units around that maintaining them is not a problem.

Several older switchboards or individual circuit-breakers have been identified as 
requiring replacement due to condition, lack of earthing equipment or lack of 
replacement spare parts.

The 33kV and 11kV switchgear is inspected in conjunction with line, transformer or 
substation inspections. These assets are generally found in the condition expected for 
their age and location. Greater maintenance or earlier replacement is undertaken in 
coastal areas when necessary.

Figure 7.18 shows an age profile of zone substation switchgear (11kV, 33kV and 66kV 
switchgear). In this graph, the peaky bar of 30 to 35 years is because of unknown 
age switchgear and the low amount of switchgear in the new to five-year category is 
because the age profile results from ODV asset registers around three years old.
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Figure7.18: Age Profile for Zone Substation Switchgear.
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7.10.6. Zone Transformers

Figure 7.19: Zone Substation Transformers at Te Puke.

Given the relatively small number of zone transformers, their high value and their 
condition being monitored by regular DGA testing, zone transformers will be replaced 
only when necessary. When a zone transformer does need to be renewed, a larger 
transformer is generally purchased and transformers are relocated or “trickled down” 
the network to allow more optimal utilisation. Aged transformers are retired to sites of 
low supply risk (refer to Section 8.8). This strategy also provides a newer transformer 
for larger loads where increased reliability and fault tolerance is more important. The 
age profile of Powerco’s zone substation transformers is shown in Figure 7.20.

Zone Transformer Age Profile
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Figure 7.20: Zone Substation Transformer Age Profile.

7.10.7. Zone Substation DC Supplies

Obsolete batteries and chargers are being systematically replaced. This is a relatively low-
cost, but critically important, item. An age profile for DC Supplies is shown in Figure 7.21.
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Figure 7.21: Age Profile for Zone Substation DC Supplies.
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7.10.8. Substation Buildings

Buildings are generally in a well-maintained condition, with substation building 
maintenance being carried out as needed, such as repainting and re-roofing. Significant 
renewals are usually co-ordinated with extensions or other zone substation upgrade 
or renewal work. Figure 7.22 shows an age profile and condition profile for zone 
substation buildings. Some locations/buildings have compliance issues such as seismic 
strength, potential flooding or Building Code requirements. 
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Figure 7.22: Condition and Age Profiles for Zone Substation Buildings.

7.11. Protection and Control Equipment

7.11.1. Individual Asset Life Cycle Plans

Individual asset life cycle plans have been prepared for the following protection and 
control asset types:

• Zone substation protection relays

• Zone substation reclosers controllers

• SCADA RTU outstations

• SCADA master station

• SCADA supply batteries and charging system

• Ripple injection plants

7.11.2. Frequencies of Inspections and Maintenance Activities

Protection and control equipment receives a three-month visual inspection with special 
inspections and maintenance generally being carried out at yearly, two-yearly, five-
yearly and 10-yearly intervals.

7.11.3. Protection and Control Condition Monitoring and Maintenance Summary

The types of conditions monitoring and maintenance performed on protection and 
control equ ipment include:

• Protection maintenance testing to guarantee asset integrity;

• Protection setting review to ensure that the equipment being protected will be 
adequately served by the relay settings;

• Protection setting verification on-site;

• Protection discrimination and control issues. Replacing equipment no longer 
capable of required discrimination; 

• Protection system philosophy review to enhance network protection;

• SCADA I/O integrity testing between input and master-station; and

• Communication systems.

7.11.4. Protection Relays
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Figure 7.23: Age Profile for Protection Systems.
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Older electro-mechanical relays begin to lose reliability with age, and newer electronic 
relays become obsolete as protocols are developed and replacement parts become 
unavailable. Over the past few years, Powerco conducted several reviews and 
equipment upgrades in the Eastern and Western regions to improve the reliability of 
its protection systems. Similar reviews and upgrades will continue in conjunction with 
the planned network developments. The age profile of protection relays and systems 
is shown in Figure 7.23. A Protection Systems Asset management Plan presents a 
programme of protection equipment replacements until 2022. While this is based 
on age and type of relay, relay performance and actual replacement or upgrade of 
protection systems, is reliability or risk-driven. 

The deterioration of the older electro-mechanical protection equipment begins to 
influence its reliability after 25-30 years of service. In addition, the older equipment is 
becoming technically inferior as the variety of functions, such as data acquisition and 
interrogation now provided by newer systems are becoming standard features. The 
replacement programme for ageing equipment is expected to continue over the next 
decade as many relays in this category are now approaching or have exceeded their 
useful life.

The growth happening in Tauranga and the demand for faster fault clearance has 
necessitated an upgrade of older protection schemes. This work is now completed.

In the Palmerston North area, the network has been constructed to allow multiple 
supplies to various substations. This configuration, coupled with the in-feed from the 
Tararua windfarm, greatly improves the security of supply to the district. However, the 
existing non-unit protection systems installed in the district have not been designed to 
fully complement this and several undesirable tripping’s have occurred. To address this 
deficiency, the possibility of introducing unit protection schemes to particular parts of 
the networks is being developed.

Powerco has collated the protection configuration technical information from all regions 
into a single reference database. This has enhanced the management of this key 
engineering information. Data maintenance and upgrades of this facility will continue.

7.11.5. SCADA and Communications

As a broad policy, open architecture systems are adopted whenever possible with a 
view to facilitating future development.

Powerco has replaced its Eastern Region SCADA master Station with a new OSI 
monarch system. The plan is to migrate the Western Region to this same platform in 
the next two years (also described in Section 9.6.3). 

All Dataterm SCADA RTUs have exceeded their supportable life span. Powerco has 
implemented a project to replace all the Dataterm RTUs with modern RTUs. The new 
RTUs support the proposed migration to the DNP3 protocol as the preferred protocol 
for master Station to RTU communication. The Dataterm replacement project is 
scheduled for completion prior to the rollout of the new monarch SCADA system into 
the Western region. 

In the Valley region, a number of older Leeds and Northrop C225 RTUs, whilst still 
operating correctly, do not support serial communications to IED or other modern 
substation equipment, e.g. Voltage Control or Transformer management systems. It is 
planned to develop a replacement programme to replace these RTUs with RTUs that 
support serial communication to other substation equipment.
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Figure 7.24: SCADA and Communications System Age Profile.

Communication transmission systems will be renewed and developed utilising digital 
radio, fibre and copper transmission mediums to build an inter-region, high-capacity 
backbone. This will then enable digital cross-connectability to zone substation level and 
provide valuable inter-area communications. The improved management, availability 
and control that can be seen from a digital transmission system will enable Powerco to 
provide diverse routing and industry standard communication protocols throughout its 
operational network.

An age profile of SCADA and Communications system equipment is shown in Figure 
7.24. While there are variously aged RTUs, these are still performing reliably. The main 
focus will be ensuring that the protocols used by these RTUs are compatible with the 
new master stations.
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7.11.6. Load Control Plants

Load (ripple) control systems are described in detail in Powerco’s Load Control System 
Asset Management Plan. From this, an age profile of injection plants is presented in 
Figure 7.25. The plan identifies that many of the injection plants are well beyond their 
standard life and this means that the availability of spare parts is a concern. 

While load control has been used in New Zealand for the past 60 years, over the last 
decade, much renewal work on load control injection plants and equipment, especially 
in Powerco’s Western region, has been deferred. The legislated requirement to split 
the ownership of electricity distribution lines and retail business components did not 
encourage investment in load control because it lay in between these two functions. 
For instance, in Powerco’s network area, Powerco owns the ripple injection plants but 
third parties own the receive relays. 

In the last few years, however, greater certainty has emerged. For instance, the 
Electricity Commission’s model Use of System agreement stipulates that grid and 
network security of supply and control of transmission peaks take priority over 
gentailers’ interests. Further, the Electricity Commission’s advanced metering guidelines 
specify that Smart meters should be added to respond to a ripple signal sent via 
distributors. 

As a consequence of past deferrals, Powerco’s load control systems need renewal 
investment, especially in the Western region, to ensure they can adequately continue 
to meet the levels of service identified in the load control AMP and the requirements of 
Powerco’s connection standard. 

The load control development and life cycle asset management plan includes a 
prioritised list of issues and indicates required capital investment profile to address 
urgent and long-term issues. The application of the management plan will require the 
co-operation of all stakeholders to ensure the sustainable operation of an effective 
load management system. modern plants have features that make them perform 
better than their predecessors. The plan lays out a five-year programme for transmitter 
replacement, which, instead of being like-for-like replacement, takes into account 
advances in technology and a strategy around plants situated at GXPs.
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Figure 7.25: Age Profile of Load Control Injection Plants. 

7.11.7. Metering System Instrument Transformers

Where the instrument transformers are used to provide inputs to power meters that 
are used by energy companies to provide energy consumption data for reconciliation 
in the New Zealand energy market, the transformers are required to meet the accuracy 
standards defined in the Electricity Governance Regulations 2003, which have replaced 
the mARIA codes of practice. All instrument transformers used for this purpose are 
adequately rated.

A High Voltage metering Unit Asset management plan has been completed. Issues 
identified by the plan will be addressed on a case-by-case basis. In general, the 
existing assets are considered capable of providing acceptable levels of service.

The major upcoming renewal work for the zone substation assets is summarised in 
Table 7.2. It should be noted that the majority of subtransmission replacements involve 
upgrading rather than like-with-like replacement, and they are included in this plan as 
development projects.

7.11.8. GXP Metering Systems 

most of Powerco’s GXP metering is in excess of 20 years old and is in need of renewal. 
When renewal takes place, new technologies will be adopted as set out in Section 9.6. 
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7.11.9. Streetlighting Control Assets

maintenance of Powerco-owned control relays and fuse bases is generally carried 
out on a reactive basis, where equipment is serviced or replaced as required when 
evidenced by performance issues. Present owners of street lighting control receivers 
will need to be consulted with regard to upgrading legacy receivers to match the 
operating parameters of any new injection equipment. maintenance of Powerco-owned 
streetlighting supply conductors (5th wire) is carried out in reactive fashion as part of 
general low-voltage fault response.

7.12. Critical and Emergency Spares

Powerco has an inventory of holdings and requirements for critical spares and this is 
kept as a standard on the Business management System. Powerco’s contractors are 
charged with managing and maintaining the critical spares. The ages of the critical 
spares match the ages of their associated assets. From time to time, the inventory is 
reviewed for the latest data and adequacy. 

Holdings of emergency spares are kept by Powerco’s contractors. The contractors are 
required to hold certain stock levels to cater for emergency situations. There are also 
close relationships with suppliers and other utilities that can provide stock levels in short 
times if needed. 

7.13. network Renewal Project Summary

major renewal projects residing in the Improvement Register (of value typically greater 
than $500,000 or specifically mentioned in the AMP) to FY16 are summarised in Table 
7.2, along with their options and the Asset management driver. 

Descriptions of major renewal projects not already specifically described are outlined as 
follows: 

7.13.1. Greerton Switchyard Renewal

Total Cost: $4m  Project Status: Feasibility  Forecast Accuracy: +/- 30%

Greerton switching station is a 33kV switching station located near the Tauranga GXP 
and serves to provide a point of connection for the Kaimai Hydro Scheme as well as 
a point of connection for the circuits to Aongatete and Outmoetai. It was originally 
commissioned in the 1970s and the switchgear Is nearing of its life of 40 years of 
age. Furthermore, the fault levels on this part of the network have increased over time 
as capacity has increased at Tauranga GXP. With conversion of Kaitimako to 220kV 
supply, it is expected that fault levels will increase further. The present fault level is 
within 20% of the 750mVA capacity of the switchgear and the time has come for the 
switchgear to be replaced. The switchgear will probably be replaced by an indoor 
switchboard located inside a new building. 

7.13.2. Feilding 33kV Switchgear

Total Cost: $1 .5m  Project Status: Feasibility  Forecast Accuracy: +/- 30%

The existing 33kV Scarpo magnano switchgear at Feilding is of indeterminate age due 
to incomplete legacy records, but according to Geonet is of pre-1965 manufacture. 
One unit is also leaking from the bushings.  Replacement of this switchboard would 
therefore be carried out in the course of providing an additional breaker for the third 
circuit from Bunnythorpe. A minimum of an eight-panel board is required, providing for 
three incomer circuits, one bus section and one riser panel, two transformers and two 
outgoing circuits.

7.13.3. Whareroa Zone Substation Relocation 

Total cost: $1 .5m  Project Status: Feasibility  Forecast Accuracy: +/-30%

Whareroa zone substation is located within the Fonterra site at Hawera. The location of 
the substation is at the discretion of Fonterra and Fonterra no longer relies on Powerco 
for its supply. The substation may have to be relocated should Fonterra require the site 
vacated. 

7.13.4. Network Renewal Project Tables

The contents of the Improvement Register are assessed using a multi-stakeholder 
assessment process (Coin) whereby projects are reviewed against a set of four 
strategic objectives representing stakeholder needs under which constraints are 
applied (refer to Section 2.6). The summaries do not cater for any projects that have 
delayed implementation or are carried over from one year to another. 

The expenditure totals in Table 7.2 reflect the expenditure forecasts in Section 10.
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Table 7.2: Major Renewal Projects

Potential Projects Project Driver
AMP Reference 
Section Options

Replacement and Renewal Project FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

4OH

4OH Blitz, Western Region   $750,000 $950,000 $1,150,000 $1,200,000 Asset Integrity; Safety 7.6.8 Tolerate worse reliability

misc pole/line replacements  $775,000 $1,180,000 $1,100,000 $1,100,000  Asset Integrity; Safety 7.6.8 Tolerate worse reliability

Load control replacement - water heating 
pilot removal     $5,000   7.11.6  

DOH

DOH Blitz, Western Region  $5,540,840 $5,100,000 $5,600,000 $6,100,000 $6,100,000 Reliability; Safety 7.6.5; 7.6.7 Tolerate worse reliability

misc poles/overhead renewals  $3,730,000 $2,921,200 $150,000 $50,000 $175,000 Reliability; Safety 7.6.5; 7.6.7 Tolerate worse reliability

SOH

SOH Blitz, Western Region   $2,800,000 $3,300,000 $3,800,000  Reliability; Safety 7.6.5; 7.6.6 Tolerate worse reliability

misc pole/cross-arm/insulator 
replacements  $1,675,600 $772,000 $512,000 $130,000  Reliability; Safety 7.6.5; 7.6.6 Tolerate worse reliability

misc line upgrades  $100,000  $50,000    9.4.4  

DUG

HV UG cable renewal - Taranaki  $800,000 $800,000 $800,000 $800,000 $800,000  7.7.6; 9.5  

Palmerston North CBD HV UG cable 
replacement  $609,800 $545,800 $534,600 $586,600 $543,200 Reliability 7.7.6; 9.5 Tolerate cable failures

misc iron pothead replacements  $65,000 $65,000 $65,000 $65,000 $65,000 Reliability; Safety 7.7.6 Tolerate cable failures

misc deteriorated cable replacements  $415,000 $695,000 $400,000   Reliability 7.7.6 Tolerate cable failures

SUG

masterton 33kV cable replacements (TP 
related)  $650,000     Asset Integrity 8.8.3  

ZTR

Relocate Whareroa substation      $1,500,000  7.13.3  

motukawa zone transformer upgrades, 
6.6 to 11kV    $600,000   Asset Integrity; Reliability 8.12.14 Do as opportunity arises

misc transformer replacements   $725,000  $150,000  Asset Integrity; Reliability 7.10.6  

misc automatic voltage control relay 
upgrades  $100,000 $100,000 $100,000 $100,000 $100,000  7.10.6  
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Potential Projects Project Driver
AMP Reference 
Section Options

Replacement and Renewal Project FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

misc zone substation transformer pads  $100,000      7.10.6  

AEN

misc RAPS implementation  $180,000 $180,000 $180,000 $180,000  Asset Integrity; Safety 7.4.6 Renew lines

COM

misc repeater DC battery and charger 
replacements  $58,500 $58,500 $58,500 $50,000  Asset Integrity; Reliability 7.11.5 Do nothing, take risk of 

losing communications

DAB

misc ABS scheduled renewals  $875,000 $675,000 $675,000 $725,000 $400,000 Asset Integrity; Reliability 7.9.4 Do nothing - accept H&S 
risk, more maintenance

DLF

misc links/fuse scheduled renewals  $50,000 $50,000 $50,000 $50,000 $50,000 Asset Integrity; Reliability 7.9.4 Do nothing - accept H&S 
risk, reliability issues

DOT

misc distribution transformer 
replacements  $170,000 $130,000 $130,000 $130,000  Asset Integrity; Reliability 7.8.4 Do nothing - accept H&S 

risk, reliability issues

DUT

Replace ground-mount transformers  $1,945,000 $1,945,000 $1,960,000 $1,960,000 $1,920,000 Asset Integrity; Reliability 7.8.4 Do nothing - accept H&S 
risk, reliability issues

Additional distribution transformer sites 
- Wanganui   $900,000     7.8.4  

misc out-dated ground-mount 
transformer replacements  $210,000 $265,000    Asset Integrity; Reliability 7.8.4 Do nothing - accept H&S 

risk, reliability issues

misc deteriorated ground-mount 
transformer replacements  $507,814 $400,000 $395,000 $350,000  Asset Integrity; Reliability 7.8.4 Do nothing - accept H&S 

risk, reliability issues

SSG

misc 33kV CB replacements    $200,000   Asset Integrity; Reliability 7.10.5 Do nothing - accept H&S 
risk, more maintenance

ZIE

TP Kinleith injection plant replacement  $770,000 $10,000    Asset Integrity; Reliability 7.11.6 Do nothing - accept H&S 
risk, more maintenance

moturoa injection plant replacement  $700,000      7.11.6  

Okoia injection plant renewal   $700,000    Asset Integrity; Reliability 7.11.6 Do nothing - accept H&S 
risk, more maintenance

ZOT
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Potential Projects Project Driver
AMP Reference 
Section Options

Replacement and Renewal Project FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

misc substation DC battery/charger 
replacements  $100,000 $79,000 $81,500 $65,000 $65,000 Asset Integrity; Security 7.10.7 Do nothing, take risk of 

losing controllability

misc LV metering panel installation  $20,000        

ZSC

misc RTU to DNP3 migrations
 $40,000     

Service; Asset 
Performance 7.11.5

Do nothing and some 
areas will not have SCADA 
coverage

misc RTU upgrades  $40,000      7.11.5  

ZSG

Cloton Rd 11kV switchgear replacement     $750,000  Asset Integrity; Reliability  Do nothing - accept H&S 
risk, more maintenance

Feilding 33kV switchgear   $1,500,000    Asset Integrity; Reliability 7.13.2 Do nothing - accept H&S 
risk, more maintenance

Kairanga 33kV CB replacement  $500,000        

Greerton switchyard refurbishment    $4,000,000    7.13.1  

Triton substation upgrade   $2,500,000       

misc 11kV equipment/CB replacements  $250,000 $800,000 $575,000 $120,000  Asset Integrity; Reliability  Do nothing - accept H&S 
risk, more maintenance

misc 33kV equipment/CB replacements  $150,000 $450,000 $200,000 $85,000  Asset Integrity; Reliability  Do nothing - accept H&S 
risk, more maintenance

Totals  $21,127,554 $26,346,500 $21,716,600 $17,351,600 $11,718,200  

Unspecified renewal projects $35,857,968 $0 $0 $0 $0 $0

Total (Nominal) $35,857,968 $21,592,360 $27,518,498 $23,181,659 $18,929,673 $13,065,180

Reactive Renewal $7,802,694 $6,903,520 $7,629,242 $8,468,950 $9,397,709 $10,433,770

Total IR projects + Reactive budget 
(nominal) $43,660,661 $28,495,880 $35,147,740 $31,650,609 $28,327,382 $23,498,950

Deferrals from previous year  $19,277,243 $21,221,125 $27,025,625 $26,103,351 $18,285,699

Deferrals to next year $19,277,243 $21,221,125 $27,025,625 $26,103,351 $18,285,699 $1,654,763

Total Budget (real) $24,383,418 $25,980,429 $28,093,528 $30,514,307 $33,131,801 $35,992,619

Total Budget (nominal) $24,383,418 $26,551,998 $29,343,240 $32,572,883 $36,145,034 $40,129,886
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8. nETwoRk dEVELoPMEnT PLAn – SYSTEM gRowTh

8.1. Introduction

This section of the plan describes network development and security assessment 
processes to address system growth. The network security criteria in the following 
sections describe the factors considered when preparing the long- and medium-term 
development plans. Load forecasts are presented and these, along with the security 
criteria, culminate in the capital works programme for development. 

Powerco has a range of development plans for different categories of equipment. 
These are:

• Long-Term Development Plan (Subtransmission Development);

• medium-Term Development Plan (Distribution Development);

• Reticulation Standards; 

• Network Reliability Improvement and Overhead Line Renewal Plan; and 

• Various specific Asset Management plans that cover development.

These plans are discussed in this section of the plan, including tables of projects 
giving year, estimated cost and brief commentary for each proposed project. Detailed 
discussion of these projects, generally including linkages to service level targets, can be 
found in the above plans. Because of the large number of projects, detailed discussion 
is considered to be beyond the scope of this document. 

8.2. Security of Supply Criteria

Network security of supply is a measure of the resilience of the network to operational 
changes such as planned (e.g. maintenance) outages and unforeseen events 
(e.g. forced outages, unexpected customer loads). The ability of the network to 
accommodate unforeseen events is a factor that can influence reliability of supply, 
somewhat akin to a network balance sheet. 

In some jurisdictions, such as Great Britain and Hong Kong, meeting minimum 
network security of supply requirements is mandated in legislation. In New South 
Wales, distributors are required to the meet reliability, quality and security obligations of 
Standard Control Services. In New Zealand, the EGRs require the transmission network 
to meet stipulated security levels, but there are no legislated minimum requirements for 
network security in distribution, apart from the discouragement of excessive security 
levels through valuation optimisation. 

Powerco’s security of supply criteria have been set taking into account the EEA’s 
Security of Supply Guidelines and the report, “Interaction between Transmission and 
Distribution System Planning” from CIGRE/CIRED Working Group CC.01 (Cigré 37.01 – 
Cired 6). As well, the findings of the Customer Communications process (refer Section 
4.2) have been taken into consideration in confirming the security levels. Security of 
supply requirements for Powerco’s network is shown in Table 8.1.

Table 8.1: Zone Substation Security Classification

Substation Classification Average Duration for First Interruption Average Duration for Second Interruption

AAA None 50% to 100% load, 60 minutes

Remainder, repair time

AA+ 15 seconds 50% to 100% load, 60 minutes

Remainder, repair time

AA 60 minutes Repair time

A1 Isolation time Repair time

A2 Repair time Repair time

Details of the classifications are as follows:

AAA Supply is uninterrupted in the event of the outage of one major element of the network. 
Load can be transferred to other substations without interruption by switching on the 
network if necessary to avoid exceeding ratings. If two lines or cables supplying a zone 
substation are in sufficient proximity for a single event to cause the failure of both, at least 
50% of the load can be supplied from an alternative source.

AA+ Supply may be lost in the event of the outage of one major element of the network. 
Supply is restored automatically within 15 seconds by automatic switching at 
subtransmission or distribution level. If two lines or cables supplying a zone substation 
are in sufficient proximity for a single event to cause the failure of both, at least 50% of 
the load can be supplied from an alternative source. (However, this is uncommon for AA+ 
supplies).

AA Supply may be lost in the event of the outage of one major element of the network. 
Supply can be restored in 60 minutes by switching at subtransmission or distribution 
level.

A1 Supply may be lost in the event of the outage of one major element of the 
subtransmission network. Supply can be restored by switching after the faulted element 
is isolated.

A2 Supply may be lost in the event of the outage of one major element of the 
subtransmission network. Supply cannot be restored until the faulty element is repaired or 
replaced.

Where a group of AAA or AA+ security zone substations supply a population centre of 
40,000 or more, supply from more than one GXP is preferred.

Tables 8.2 and 8.3 below, set out the criteria and selection process for network security 
levels and feeder classification. They are applied subject to economic and technical 
feasibility. As part of the development project approval process, the application of 
the security criteria is tested to ensure that a project results in an economic network 
configuration. 
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Powerco’s security criteria are deterministic rather than probabilistic. At the concept 
design stage, however, larger projects are required to pass an economic assessment 
and a multi-stakeholder assessment. Generally, projects that meet deterministic criteria 
will also fulfil probabilistic criteria although this is not always the case and it is possible 
that a project that ensures network security criteria are met is deferred in favour of 
another security-enhancing project that offers a better economic benefit. 

Table 8.2: Zone Substation Security Level Selection

Load Type

Maximum Group Demand

< 1MVA 1 – 5MVA 5 – 12MVA >12MVA

F1 AA AA AA+ AAA

F2 A1 AA AA+ AAA

F3 A2 AA AA AA

F4 A2 A1 A1 n/a

F5 A2 A2 A1 n/a

Powerco has some zone substations where provision of this security level is not 
economically viable. In these cases, particular care is taken to ensure that the critical 
components of the supply system are as reliable as possible. Some substation busbars 
require AAA security, where the design of the network makes its provision technically 
infeasible. These are being progressively upgraded to AA+ security. Some network 
architectures, particularly those in Whanganui and Valley, have been based historically 
on the premise that transformer failures are rare and that should a transformer need 
to be taken out of service in a preplanned manner, switching can be performed on the 
distribution network. These network architectures fulfil security levels up to AA class, 
but are not necessarily ideal for CBD areas or sensitive industrial loads. 

Table 8.3: Distribution Feeder Classifications

Classification Description

F1 Large Industrial

F2 Commercial / CBD, town population > 10,000

F3 Urban Residential, town population > 5,000

F4 Rural

F5 Remote Rural

Security levels for large customers are agreed upon by negotiation. For example, 
Kinleith Paper mill requires a high supply reliability level and this is, to some extent, 
reflected in the levels of security provided at the site. In such cases the security criteria 
are tested to ensure they result in an economic network configuration.

8.3. network Capacity Criteria

There are four perspectives for determining capacity in an electricity distribution 
network:

• The normal operational capacity of an asset (usually this is dictated by the 
temperature at which the asset is allowed to operate under normal conditions);

• The ability of the asset to maintain adequate voltage;

• The fault capacity of an asset, either thermal or mechanical; and

• The asset’s economic capacity (i.e. where the marginal cost of increasing the 
conductor size equates to the marginal cost of NPV of losses).

8.3.1. Design Operational Temperatures

Network asset capacity is usually dictated by the operational temperatures set out in 
Table 8.4. These capacity targets have changed following revisions to the line design 
standard and use of better information. Network capacity is monitored through the 
long-term, medium-term and short-term planning process, with improvement initiatives 
included in the works plan.

Table 8.4: Target Maximum Temperatures for Capacity Constraints

Asset Management Driver: Asset Performance

Asset
Normal Operation - Maximum 
Temperatures

Fault Conditions 
– Maximum 
Temperatures 

XLPE cable conductor 90oC 250OC

PILC cable conductor 70oC 160OC

HDCu overhead line 50oC (70oC in some cases) 200OC

AAAC/1120 overhead line; AAC overhead line; 
PVC covered overhead line

50oC (70oC in some cases) 160OC

ACSR overhead line 50oC (70oC in some cases) 150OC

Galv steel overhead lines 50oC (70oC in some cases) 400OC

Transformer hot spot (emergency) 115oC -
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8.3.2. Capacities for Planning Purposes

These yield the following capacities for overhead lines and underground cables. 

Table 8.5: Cable and Line Conductor Capacities for Planning Purposes

Cable / Conductor Summer Day Summer Night Winter Day Winter Night

185mm AL, 3c, XLPE 11kV 230A 
(4.4mVA)

300mm AL, 3c, XLPE 11kV 305A 
(5.8mVA)

300mm AL, 1c, XLPE 33kV 310A 
(17.7mVA)

630mm AL, 1c, XLPE 33kV 450A 
(25.7mVA)

Wasp 298A 360A 372A 411A

Weke 326A 395A 408A 451A

Cockroach 518A 643A 658A 733A

Butterfly 581A 726A 742A 828A

Dingo 383A 468A 482A 534A

Jaguar 454A 560A 575A 639A

Notes: Nominal cable ratings based on 20 deg C soil temperature, 1.0 metre burial depth, soil 
resistivity 2.0Km/W, two circuits in parallel laid 450mm apart.

Solar Gain = 780W/sqm (summer) or 400W/sqm (winter); ambient temperature = 24 deg C summer 
day; 19 deg C summer evening; 14 deg C winter day; 9 deg C winter evening. 

Detailed study of base parameters may yield higher (or lower) capacities. 

For planning purposes, the nameplate rating can be used for a quick guide, however 
cyclic and emergency ratings are relied upon depending on the condition of the 
transformer in accordance with IEC354. Capacities of electrical equipment such as 
switchgear are assigned in accordance with manufacturers’ recommendations. 

8.3.3. Planning Design Concepts

The following design concepts have become common within Powerco for dimensioning 
the subtransmission, zone substation and distribution network assets.

Inner City and Suburban areas

Subtransmission 630 mm AL 1c 33kV cable, two circuits laid side by side with fibre optic 
pilots

Zone substation Twin 16/24mVA transformers with oil containment, 8 to 12 feeder 
switchboard with bus section

Distribution feeders 300 or 185 mm AL 3c 11kV cable 

Intensive Rural or Small town areas

Subtransmission Cockroach or Neon conductor 33kV or 66kV overhead lines

Zone substation Single or Twin 12/17 mVA or 10/12 mVA transformers with oil 
containment, 6 to 9 feeder switchboard with bus section circuit-breaker

Distribution feeders Weke or Iodine conductor 11kV or 22kV overhead line 

8.3.4. General Principles Related to Feeders

The load per 11kV distribution feeder averages 3mVA but can reach 4mVA. Working 
on the “two thirds” principle of design, new feeder trunks are generally rated between 
4 and 6mVA maximum load. Lower loadings are used in rural areas where lower load 
densities and capacities are expected to apply in the long term. Some 22kV and 6.6kV 
feeders are used in lower load density areas, where they do not normally carry loads of 
this magnitude. Generally, when the number of consumers on a feeder reaches 1200 to 
1500, efforts will be made to split the feeder, either by shifting open points, by adding a 
new feeder or new zone substation.

The ability of a feeder to meet reliability performance targets, if properly maintained, is 
the primary objective. Factors that affect reliability are fault probability and typical repair 
or restoration time. As the reliability of equipment is governed by condition and thus 
influenced by maintenance, appropriate standards of maintenance have been set. An 
ongoing process (network performance engineering) to identify the worst-performing 
feeders and carry out improvements on them is described in Section 9. 

Fault locators, line reclosers and sectionalisers are being progressively installed in 
appropriate positions on the network to reduce the extent and duration of outages. 

Powerco has a policy of improving the utilisation of distribution transformers in the 
long term by removing transformers from under-utilised sites and placing them in 
locations where the required capacity better matches the transformer rating, provided 
it is cost-effective to do so. In general, an under-utilised transformer is noted, and is 
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moved when a more appropriate site is identified. Utilisation is poor where oversized 
transformers are installed for electric motors powering irrigation and frost protection 
schemes, and in remote rural locations where diversity is low and the difference 
between peak load and ADmD is large. 

8.3.5. Underground Versus Overhead Construction

Powerco’s policy on overhead versus underground construction is as follows:

• Overhead lines in urban areas will be replaced with overhead lines at the end of their 
economic life, unless funding for the uneconomic portion of underground conversion 
can be obtained from an outside source;

• New urban circuits will be constructed underground in accordance with the district 
plan; and,

• New rural circuits will be constructed overhead unless there is a specific consumer 
request for underground, such as a rural lifestyle block subdivision. In this case, the 
design must be in line with Powerco standards, and the full additional cost must be 
met by the consumer.

Powerco’s main underground programme is an arrangement with the Palmerston North 
City Council for underground conversion in prescribed areas. This programme is almost 
complete and prioritises the undergrounding of older lines. Projects in other areas will 
be considered as they are requested. 

8.3.6. Voltage Fluctuation Criteria

Particularly in rural areas, the limiting feature of the network is voltage variation rather 
than conductor capacity. Voltage fluctuations on the subtransmission network should 
be limited to the capabilities of tap changers. At the distribution level, voltage variation 
is limited to the statutory allowable voltage variations to end use consumers. Power 
factor correction (shunt capacitors) and voltage regulators can be used to reduce the 
fluctuations of voltage. The following are planning guidelines on allowable voltages. 

Network Allowable voltage fluctuation 

Subtransmission +5%, -10%

Distribution +5%, -5%

Low Voltage +6%, -6%

8.3.7. Voltage Selection

Both 66kV and 33kV will continue to be used as appropriate for the subtransmission 
network, reinforced or extended as required. For some areas of the Coromandel 
Peninsula and the Bay of Plenty, 110kV is being considered as a possible option. 
Elsewhere, 11kV will remain the primary distribution voltage, with existing 6.6kV 
updated only where performance or economic advantages require it. Individual areas 
of the network may be constructed at or uprated to 22kV if there is a performance or 
economic advantage. 

8.3.8. Transformer Ratings

Powerco conducted a major review of the ratings of its zone substation transformers 
using the methodology of IEC354, and a set of rating tables has been produced 
covering all zone substations at ambient temperatures from 0OC to 30OC. The 20OC 
ratings are used throughout this section.

8.4. Planning Considerations

8.4.1. Long-Term Planning (Subtransmission)

The long-term development plan deals with the subtransmission network and zone 
substations. Key issues taken into account in subtransmission network planning are:

• Forecast growth rate for electrical load at existing zone substations;

• The horizon year load densities within the supply area related to zone substation 
utilisation;

• Development of the subtransmission system, with particular reference to the total 
number and size of zone substations foreseen in the horizon year;

• The need for effective utilisation of capital investment on the network;

• The need to meet objectives for supply reliability, quality and safety;

• Reinforcement strategy beyond the horizon year; and

• Replacement of aged assets to maintain the average age of the network assets.

Long-term distribution planning is carried out annually, within the framework of 15-year 
rolling cycles. 
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8.4.2. Medium-Term Planning (Distribution)

The key planning criteria that guide the development of the distribution network include: 

• Area forecast load growth;

• Asset utilisation;

• Reliability performance;

• Quality of supply performance;

• Industrial, commercial and residential developments affecting specific areas of 
supply;

• Demand-side management (DSm) initiatives;

• The results of Powerco’s price/quality consultation and focus group consultations;

• Legislation allowing non-economic supplies to be discontinued after 2013;

• Service criteria met; and 

• Distribution standards review.

Medium-term distribution planning is carried out annually, within the framework of five-
year rolling cycles. This shorter time frame matches the lead time required for budgeting 
and implementing capital works at distribution level. 

8.4.3. Kinleith Paper Mill

Development planning of the electrical distribution assets at Kinleith is dependent on 
and coupled with the plans for developing the plant. These, in turn, are coupled to 
the forestry industry, world pulp and paper markets and the value of the New Zealand 
dollar. Regular meetings are held with mill management to discuss long-term plans. 

8.4.4. Planning Criteria – Low-Voltage Reticulation Planning

Key low-voltage system planning issues are as follows:

• Upgrading existing supplies to existing customers; 

• Selection of an appropriate ADmD;

• Connecting new customers, particularly infill housing customers;

• Loading of distribution substations;

• Ensuring that LV systems have adequate fuse protection;

• Cost-effective alternatives for non-economic supplies after 2013;

• Voltage and other quality-of-supply complaints and suggestions; and

• Adherence to, and economics of, standard reticulation designs.

Low-voltage planning is undertaken in line with standard reticulation designs and After 
Diversity maximum Demand (ADmD) criteria. Typically, this is combined with capital 
works planning at all levels.

The economics of low-voltage system coverage, conductor sizes and distribution 
substation size for different load densities are reviewed periodically to accommodate 
changes in unit costs and new construction techniques. The cost efficiency of standard 
implementation associated with LV networks is being assessed on an ongoing basis.

Increases in the ADmD per consumer are being considered, particularly as appliances 
such as air conditioning become more popular. Determining an accurate ADmD for 
new industrial subdivision consumers is always difficult, although a figure of 25kVA per 
customer is the minimum.

The ADmD relies on assumptions about consumer diversity. These assumptions need 
to be reviewed from time to time.

Infill customers have the potential to disrupt existing low-voltage networks because 
the network characteristics end up having to change significantly. This is a particularly 
expensive problem in places like mount maunganui, where original reticulation was 
designed for quarter-acre sections, but now there can be eight units per quarter-acre 
section, fed by a new reticulation system of much larger size. 

Holiday accommodation often adds to the LV and mV distribution system during short 
periods of the year when some parts of the network become heavily loaded. The 
difficulty with this form of load is the low associated revenue, coupled with the heavy 
impact it can have on network performance. 

8.5. Load Forecasting

8.5.1. Introduction

This section provides and describes the load forecasts. Load forecasting for the 
purposes of the Asset management process is based on growth in peak-time 
demands. Peak requirements need to be understood to determine the required 
capacity of a lines infrastructure that will support local load growth. The volume 
forecasts are also reviewed. 

The most significant influences on demand growth continue to result from changes 
in population/household composition and the growth/relocation of industry. Internal 
migration patterns thus have a strong influence on the observed demand growth. 
Government initiatives to promote energy efficiency and the preference for renewable 
sources of energy have been considered in preparing the forecast growth, though 
Powerco assesses the more significant changes foreseen with Smart Grid technologies 
will not have a material impact in the timeframes modelled here.

Development of known industry changes – such as oil and gas exploration and 
development; and primary sector changes and infrastructure such as ports – account 
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for step changes seen in the forecast below. The establishment of major new industry 
can have a considerable impact within a short time frame in the level of demand 
experienced in any given locality. The possibility of new spot loads is monitored through 
key account managers, Resource Management Act notifications and consumer 
consultation. The forecast figures for growth given below lean somewhat to the high 
side, reflecting a conservative approach. Programmed work can be deferred if demand 
increases at a slower rate than forecast and brought forward if demand accelerates. It 
is usually better to defer work.

It should be acknowledged that load forecasting is not an exact science and is only as 
good as the snapshot of the best information available at the time of consolidating the 
data. Powerco has made every effort to take account of each of the variables described 
in the processes below in Section 8.5.5 and 8.5.8, however these projections can be 
altered at any time as new information becomes available.

8.5.2. Regional Influences

Population growth of significant magnitude is being experienced in parts of the 
Eastern Region, although there are differences in the form that this growth takes. In 
Powerco’s Tauranga subregion (the Western Bay of Plenty), growth continues to be 
driven by high levels of inward migration. Should sustainable employment opportunities 
become available, this could be expected to add impetus to the growth already being 
experienced. In contrast, on the east coast of the Coromandel Peninsula the most 
significant influence on growth in demand derives from a temporary but major increase 
in short-term residents during holiday periods. Population growth in the more southern 
part of the Eastern Region is relatively low, although changes in the pattern of rural land 
use and allied growth in industry are expected to become important drivers.

Population growth in most of Powerco’s Western Region is expected to continue along 
a relatively modest growth path. The main provincial urban areas, notably Palmerston 
North and, to a lesser extent, New Plymouth, are experiencing large growth. There is 
also increased interest in coastal residential development throughout the region. Again, 
changes in rural land use are having an impact in some parts.

8.5.3. Changing Consumer Technologies and Demand

Historically, national electricity demand has grown at an average rate of 2.7% annually. 
This growth is the result of both increases in the number of total consumers and 
consumption per consumer. Growth in demand within Powerco’s network has tended 
to mirror the national trends. 

The uptake of increasingly power-hungry electronics means that the average amount 
of electricity per person is increasing and, by 2020, home entertainment systems are 
expected to account for around 45% of total household consumption.

At the same time, changing technology has the power to transform the electricity 
distribution sector. This could involve fuel-switching – the use of alternative sources of 
fuel for water and space heating; adoption of electric cars – these could use household 
electricity supply to recharge and potentially sell unused electricity back to the grid; and 
micro-generation – the generation of zero- to low-carbon heat and power by individual 
consumers, small businesses and communities to meet their own needs. 

Rapid overseas growth in solar photovoltaic (PV) cells adoption is boosted by generous 
government subsidies (i.e. Feed-In Tariffs) as they seek to increase renewable 
generation from low levels. If the significant reducing price trend is sustained beyond 
the economic downturn, there is the potential for costs to break even with grid-
supplied electricity toward the end of the decade. However, distributed PV will need 
significant investment in energy storage to materially alter the peak load profile.  

micro wind generation is a mature technology with a growing international market. It 
has a potential break-even point with grid-supplied electricity in the next seven to 12 
years. However, we believe that site issues will mean that uptake will be concentrated 
in rural areas.

There are two types of micro heat and power technologies, fuel cells and engine-based 
units. However, the high price of both of these technologies is a significant barrier to 
their uptake for the foreseeable future, and units with a high heat-to-electricity ratio do 
not appear to be particularly suited to the New Zealand consumer.

Our view, in conclusion, is that micro-generation will not materially affect the peak 
capacity requirements for grid-supplied electricity for the next 20 years, though may 
begin to moderate the rate of consumption growth. 

The forecast assumes that domestic fuel switching, like the increasing penetration of 
solar water heating will be compensated by a similar increase in electric heat pump 
space heating. 

The nature of Powerco’s geographical footprint indicates that the network will not be 
the first In New Zealand to have a significant take up of plug-in electric vehicles (PEVs). 
Volume of PEVs is only expected to grow toward the end of the decade, and the 
forecast anticipates appropriate technology and tariff structures will encourage off-peak 
charging not materially altering peak capacity needs. Vehicle-to-grid (V2G) technology 
that allows PEVs to supply stored electricity back to the grid offers the prospect of 
peak reductions. However, this represents one of the more material uncertainties for 
capacity Investment needs for 2020 and beyond.

Larger embedded or distributed generation schemes have not been included in the 
volume forecast because, as long as there is separate metering of these generators, 
the volumes conveyed on the network are inclusive of any embedded or distributed 
generation. Implementation of RAPs schemes is, at present, on too small a scale 
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to noticeably affect the forecast: any uncertainty on this will be catered for through 
the prudent forecast. The zone substation demand forecast will accommodate any 
distributed or embedded generation schemes as they arise. 

8.5.4. Impact of Demand-Side Management Initiatives

The impact of energy savings campaigns, such as calls for dry-year energy restraint 
can have the impact of reducing energy consumption and volumes transported. The 
impacts of these campaigns can reduce the volumes by around 5%. Lines companies 
find the dry-year savings campaigns cannot be accurately predicted. They are not built 
into the volume forecast and are therefore a risk to the forecast.

The installation of Smart meters by some retailers has the potential to affect peak 
demands. New meters may mean more accurate meter readings, better information 
for consumers and/or more “time of use” price plans which could reduce the overall 
demands. In our experience, there has not yet been a noticeable move by most 
customers to control their time of use if they have a Smart meter. On the other hand, 
the Smart meter rollout is having a beneficial impact on the numbers of working ripple 
receive relays, leading to greater ability to control of thermal storage load (or the duty 
on a dwindling number of operational receivers is improving). 

The co-incident improvements in communications technology and industrial, 
commercial and consumer electronics is promoting innovation to enabling greater end-
user response to energy price or other signals – “demand response”. Overseas, there 
is significant interest in how demand response can provide peak load management 
benefits to distribution businesses. New Zealand’s mature hot water load control 
system already delivers many of these network benefits, while the market and 
regulatory conditions do not currently strongly incentivise investment in higher risk 
technologies. Our view remains that these developments will begin to alter capacity 
requirements only toward the end of the decade. 

Another demand-side management initiative is the proposal to audit the customer 
power factor at various places on the network. This has been driven by the Electricity 
Commission’s requirement that power factor should be above 0.95 at the GXP at peak 
load times. 

Overall, Powerco’s load factor is good. much of this is due to the effective control of 
GXP peak demands through the load control system. While the forecast assumes a 
constant load factor, improvement in the numbers of operational receive relays may 
enable load factor improvements. Any improvements gained will increase the likelihood 
that the actual demands are below the prudent forecast, leading to the potential to 
defer some investments. Conversely, changes in appliances (e.g. heat pumps) may 
reduce the load factor. Changes in load factor will be monitored each year as part of 
the forecasting process.

8.5.5. Volume Load Forecasting Process

Powerco’s volume forecast methodology is a statistical regression based on three 
Inputs: historical actual volume consumption, households and population. This analysis 
produces a set of betas and intercepts for forecasting volumes. An error term is 
required to explain the deviation from the forecast line. Deviations can be caused by 
load shifting or a hotter (or colder) year than normal, along with random variations.

In algebraic terms, Powerco’s volume forecast model is:

Y = ß 0 + (ß1X1) + (ß2X2) + ∈

Where:

Y Demand to be calculated

ß 0 Intercept found by regression

ß1 Population Weight found by regression

ß2 Households Weight found by regression

X1 Population

X2 Households

∈ Random error

8.5.6. Volume Elasticity with GDP and Population

The drivers of growth in electricity usage and demand include economic growth, population 
and household growth. GDP growth is a significant driver of demand for commercial and 
industrial consumption. Although important, GDP is less of a driver for domestic electricity 
demand. Figure 8.1 shows the correlation between GDP and electricity usage. As noted, 
this correlation is very strong, particularly for industrial consumers. 
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Figure 8.1: GDP and Electricity Volume

Population and household growth is a significant driver of customer connection growth. 
Consequently, population growth and the number of people per household are the 
most significant factors in determining residential consumption and demand growth 
(refer to Figure 8.2).
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Figure 8.2: Household Numbers and Electricity Volume

The graphs below show Powerco’s regional GDP growths and forecasts. The areas 
covered by Powerco’s footprint has experienced strong GDP growth. Energy volumes 
from monthly reported figures have been used to produce the graphs shown below. 
GDP (sourced from NZIER) is closely correlated with energy volumes (particularly 
during periods of high growth) and this can be seen in the graphs. Also graphed are 
the energy volumes against interest rates because Powerco has a large rural base 
and primary sector output. The econometric forecasts are NZIER forecasts and these 
predict GDP growth rates to remain low during FY10 followed by a pick-up in FY11. 
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Figure 8.3: Powerco Electricity Volumes against Econometric Data

Growth in new customer connections (measured using registry data and looking at 
ICP’s that retailers have switched from ‘ready’ to ‘active’ status (which effectively ‘looks 
through’ various historical retailer data issues) has trended at between 5,000 and 4,000 
(in round numbers) in recent years. This is illustrated in the following chart.
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Figure 8.4: New ICP Additions

Powerco’s footprint has experienced significant population and household growth as 
shown in Tables 8.6 and 8.7. 

Table 8.6: Forecast Population Growths

Eastern Region Forecast Population Growth

2007 2011 2016 CAGR (07-11) CAGR (07-16)

Thames Valley 98,550 101,750 103,950 0.8% 0.6%

Tauranga 152,700 167,300 184,100 2.3% 2.1%

Total Eastern 251,250 269,050 288,050 1.7% 1.5%

Source: NZIER

Western Region Forecast Population Growth

2007 2011 2016 CAGR (07-11) CAGR (07-16)

Taranaki 107,290 110,170 112,350 0.7% 0.5%

manawatu 198,300 206,200 213,400 1.0% 0.8%

Wairarapa 39,540 40,750 41,740 0.8% 0.6%

Total Western 345,130 357,120 367,490 0.9% 0.7%

Source: NZIER

Table 8.7: Forecast Household Growth

NZ West East

Projected increase in number of households 2001-2021(%) 28.0% 10.2% 34.1%

Source: Statistics NZ
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8.5.7. Electricity Volume Forecast

The historical and forecast drivers of growth have driven substantial growth in 
Powerco’s volume and connection numbers during the past decade. Based on the 
drivers of electricity usage and their associated forecasts, this growth is projected to 
continue. The medium-term, top-down growth forecasts are shown in Figure 8.5.
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Figure 8.5: Powerco Electricity Volume Forecast

8.5.8. Zone Substation Load Forecasting Process

The process used by Powerco for peak demand forecasting is similar to the process 
for forecasting energy volumes except that the starting point is mW demands rather 
than GWh energy volumes, and the GDP and population factors are broken down 
into a local level. The model assumes that load factors and summer and winter peaks 
are static: analysis on load factors and summer/winter peaks shows that over the last 
eight or so years this has been the case. The chart below shows the process for zone 
substation demand forecasting diagrammatically:

Presently, embedded generation is having a very limited impact on the demand 
forecasts. Where it is installed, it is taken into account in the forecasts. Often, 
embedded generation has the impact of increasing the forecast growth at a GXP 
or zone substation because it offsets the underlying demand leaving a smaller 
denominator for the growth percentage to be calculated from.

Changes in rural land use are having a marked effect in some areas, notably including 
the increase in electricity demand required to power irrigation pumps. Attention has 
been directed towards developing a better understanding of such influences and 
to taking appropriate cognisance of them in the forecast. The assumed outlook for 
local growth in both agriculture and associated process industries acknowledges 
observed trends and relevant commentaries, including aspects noted in discussion with 
economic development agencies.

Close attention to the land use policies and (intended) zoning provisions adopted by 
territorial planning authorities allows closer definition of where growth in population and/
or industry is likely to occur. It thus provides for better definition of the zone substation 
locations where increased demand is likely to be experienced. In relatively low-growth 
districts where the location of future subdivisions and industrial parks has not been so 
closely defined, attention has nonetheless been given to geographical constraints on 
future development.

The forecast is generally expressed in absolute peak demand and 98th percentile 
maximum demands. Which peak demand to use depends on the purpose for which it 
is used. The 98th percentile maximum demand is the normal peak demand used for 
system growth planning as it eliminates most load transfers between substations. The 
absolute peak demand is used if load transfers need to be taken into account. 
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STEP 2

Allocate GDP and 
population forecasts 
(from the Dept of 
Statistics) by each 
network zone (zone 
substation area). 
Because the statistical 
data was by TLA area, 
the network zone 
areas do not match, so 
a best fit interpolation 
was applied, judged 
by reviewing maps and 
local information.

STEP 3

Undertake a 
two-element 
regression 
for each zone 
substation 
using local 
GDP and local 
population 
forecasts as 
inputs and the 
recent actual 
maximum 
demand as the 
starting point.

STEP 4

Adjust the forecast where 
necessary to cater for 
known step load charges 
due to large consumers 
(both increases and 
decreases in load), known 
local subdivision activity 
and known local land use/
zoning changes. For prudent 
forecast, adjustments should 
err toward the high side. 

Convert mW to mVA

use the forecast for 
system growth planning .

STEP1

Obtain historical 
zone substation 
demands from 
zone substation 
half hourly 
metering data. 
If not available, 
obtain maximum 
Demand 
Indicator (mDI) 
and/or LT40 
readings from 
zone substation.

8.5.9. Forecast Demand at Zone Substations

Tables 8.8 to 8.13 provide a forecast of the peak demand (in mVA) at the various zone 
substations within each of Powerco’s subregions. Growth figures are for the area 
currently supplied from each substation location. Where it will become impractical to 
increase the capacity of existing substations to accommodate long-term load growth 
options, such as load transfers, network reinforcement or non-network solutions will 
be investigated. In some cases this will include the installation of new substations at 
strategic locations. 

Other points to be noted include:

• The figures presented in the following tables are for peak demand values and growth 
figures before the impact of the recession.

• Provision is made for the effect that changes in the mix of domestic and business 
consumers may have on the demand peak.

• The maximum half-hourly average figure is the highest half-hourly peak. It may have 
occurred temporarily – when load was being transferred, for example. However, as 
such transfers may be repeated, items of equipment with little or no cyclic capability, 
such as switchgear and cable, need to be sized to accommodate such loads.

• The 98th percentile half-hourly average is the load level used for determining 
transformer ratings and load transfer capability, for instance.

• Provision for something on the minimum load growth level.

8.5.10. Impact of Uncertainties in the Forecasts

Powerco runs two forecasting philosophies – probable and prudent. The probable is 
the base forecast and the prudent forecast is a somewhat higher forecast that allows 
for upside risk in the growth project. Generally the probable forecast is used for volume 
forecasting and the prudent forecast is used for planning the capacity and security 
levels in the network. 

Because the load demand forecast is one of the main drivers of development capital 
expenditure, in order to provide adequate network capacity and security, a prudent 
forecast is used. The prudent forecast allows for the natural variations in demand that 
occur due to variations in the diversity of load and allows some wriggle room should 
actual demand growth exceed the forecasts. 

Graphed below is the aggregate of the historical actual and forecast zone substation 
98% demands. This portrays the growth in network maximum demand showing the 
difference between the “prudent” and “probable” forecasts.

Zone Substation Maximum Demand Growth
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Figure 8.6: Powerco Aggregate Maximum Demand Growth

8.5.11. The Forecast

Forecast peak power demands for each zone substation in the Powerco network follow 
in Tables 8.8 to 8.13 on the following pages.
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Table 8.8: Forecast Maximum Demand for Manawatu Zone Substations 

Substation Beyond 
5yrs Forecast

5yrs 
Forecast 
Growth Peak Type

Load Forecast in MW

2010 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Alfredton 0.5% 98% 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Alfredton 0.5% max 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Feilding 1.9% 98% 16.6 16.9 17.2 17.5 17.9 18.2 18.5 18.9 19.2 19.6 20.0 20.4 20.8 21.1 21.5 22.0

Feilding 1.9% max 19.4 19.8 20.2 20.5 20.9 21.3 21.7 22.1 22.6 23.0 23.4 23.9 24.3 24.8 25.3 25.7

Feilding East 0.0% 98% 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8

Feilding East 0.0% max 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1 43.1

Feilding West 0.0% 98% 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3

Feilding West 0.0% max 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3

Fitzherbert 2.0% 98% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fitzherbert 2.0% max 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Kairanga 1.6% 98% 14.1 14.3 14.6 14.8 15.0 15.3 15.5 15.8 16.0 16.3 16.5 16.8 17.1 17.3 17.6 17.9

Kairanga 1.6% max 15.7 16.0 16.3 16.5 16.8 17.0 17.3 17.6 17.9 18.2 18.5 18.8 19.1 19.4 19.7 20.0

Keith St 1.5% 98% 12.5 12.7 12.9 13.1 13.2 13.4 13.6 13.9 14.1 14.3 14.5 14.7 14.9 15.1 15.4 15.6

Keith St 1.5% max 15.2 15.4 15.6 15.9 16.1 16.3 16.6 16.8 17.1 17.3 17.6 17.9 18.1 18.4 18.7 19.0

Kelvin Gr 2.3% 98% 12.5 12.8 13.1 13.4 13.7 14.0 14.4 14.7 15.0 15.4 15.7 16.1 16.5 16.8 17.2 17.6

Kelvin Gr 2.3% max 15.5 15.8 16.2 16.6 16.9 17.3 17.7 18.1 18.6 19.0 19.4 19.9 20.3 20.8 21.3 21.8

Kimbolton 2.0% 98% 2.0 2.1 2.1 2.2 2.2 2.3 2.3 2.4 2.4 2.4 2.5 2.5 2.6 2.7 2.7 2.8

Kimbolton 2.0% max 2.6 2.6 2.7 2.7 2.8 2.8 2.9 2.9 3.0 3.1 3.1 3.2 3.2 3.3 3.4 3.4

main St 3.0% 98% 22.6 23.3 24.0 18.7 19.2 19.8 20.4 21.0 21.6 22.3 23.0 23.7 24.4 25.1 25.8 26.6

main St 3.0% max 28.2 29.1 30.0 24.9 25.6 26.4 27.2 28.0 28.8 29.7 30.6 31.5 32.4 33.4 34.4 35.4

mangamutu 1.0% 98% 7.6 7.7 7.8 7.9 8.0 8.0 8.1 8.2 8.3 8.4 8.4 8.5 8.6 8.7 8.8 8.9

mangamutu 1.0% max 8.3 8.4 8.5 8.6 8.7 8.8 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7

milson 2.0% 98% 13.7 14.0 14.3 14.6 14.8 15.1 15.4 15.8 16.1 16.4 16.7 17.1 17.4 17.7 18.1 18.5

milson 2.0% max 16.1 16.4 16.7 17.1 17.4 17.8 18.1 18.5 18.9 19.2 19.6 20.0 20.4 20.8 21.2 21.7

Parkville 0.5% 98% 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7

Parkville 0.5% max 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.1

Pascal St 2.0% 98% 19.5 19.9 20.3 16.8 17.2 17.5 17.9 18.2 18.6 18.9 19.3 19.7 20.1 20.5 20.9 21.3

Pascal St 2.0% max 22.9 23.4 23.8 20.4 20.8 21.2 21.7 22.1 22.5 23.0 23.4 23.9 24.4 24.9 25.4 25.9

Pongaroa 0.5% 98% 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Pongaroa 0.5% max 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9

Sanson 4.0% 98% 6.3 6.5 6.8 7.1 7.3 7.6 7.9 8.3 8.6 8.9 9.3 9.7 10.1 10.5 10.9 11.3

Sanson 4.0% max 7.4 7.7 8.0 8.3 8.7 9.0 9.4 9.7 10.1 10.5 11.0 11.4 11.8 12.3 12.8 13.3

Tararua Wind Farm 0.0% 98% 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3 67.3

Tararua Wind Farm 0.0% max 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2

Turitea 3.8% 98% 13.2 13.7 14.2 11.7 12.2 12.6 13.1 13.6 14.1 14.7 15.2 15.8 16.4 17.0 17.7 18.3

Turitea 3.8% max 14.8 15.4 16.0 13.6 14.1 14.6 15.2 15.7 16.3 17.0 17.6 18.3 19.0 19.7 20.4 21.2
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Table 8.9: Forecast Maximum Demand for Taranaki Zone Substations 

Substation

5yrs Forecast 
Growth Beyond 
5yrs Forecast Peak Type

Load Forecast in MW

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Bell Block 2.3% 98% 16.1 16.4 13.3 13.6 13.9 14.2 14.6 14.9 15.3 15.6 16.0 16.3 16.7 17.1 17.5 17.9

Bell Block 2.3% max 18.3 18.7 15.6 16.0 16.4 16.7 17.1 17.5 17.9 18.3 18.8 19.2 19.6 20.1 20.5 21.0

Brooklands 1.8% 98% 16.2 16.5 13.1 13.3 13.5 13.8 14.0 14.3 14.5 14.8 15.1 15.3 15.6 15.9 16.2 16.5

Brooklands 1.8% max 21.8 22.2 18.9 19.3 19.6 19.9 20.3 20.7 21.0 21.4 21.8 22.2 22.6 23.0 23.4 23.8

Cambria 1.5% 98% 12.5 12.7 12.9 13.0 13.2 13.4 13.6 13.9 14.1 14.3 14.5 14.7 14.9 15.1 15.4 15.6

Cambria 1.5% max 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6 18.9 19.2 19.5 19.8

Cardiff 0.5% 98% 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3

Cardiff 0.5% max 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

City 1.9% 98% 17.6 17.9 17.5 17.8 18.2 18.5 18.9 19.2 19.6 20.0 20.3 20.7 21.1 21.5 21.9 22.3

City 1.9% max 21.2 21.6 21.2 21.6 22.0 22.4 22.9 23.3 23.8 24.2 24.7 25.1 25.6 26.1 26.6 27.1

Cloton Rd 1.5% 98% 7.2 7.3 7.4 7.5 7.6 7.8 7.9 8.0 8.1 8.2 8.4 8.5 8.6 8.7 8.9 9.0

Cloton Rd 1.5% max 8.9 9.0 9.1 9.3 9.4 9.6 9.7 9.9 10.0 10.2 10.3 10.5 10.6 10.8 10.9 11.1

Douglas 1.0% 98% 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5

Douglas 1.0% max 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0

Eltham 1.5% 98% 9.0 9.1 9.2 9.4 9.5 9.7 9.8 10.0 10.1 10.3 10.4 10.6 10.7 10.9 11.0 11.2

Eltham 1.5% max 9.9 10.0 10.2 10.4 10.5 10.7 10.8 11.0 11.2 11.3 11.5 11.7 11.8 12.0 12.2 12.4

Inglewood 1.2% 98% 4.1 4.1 4.2 4.2 4.3 4.4 4.4 4.5 4.5 4.6 4.6 4.7 4.7 4.8 4.8 4.9

Inglewood 1.2% max 5.4 5.5 5.5 5.6 5.7 5.7 5.8 5.9 5.9 6.0 6.1 6.1 6.2 6.3 6.4 6.4

Kaponga 0.5% 98% 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0

Kaponga 0.5% max 3.0 3.1 3.1 3.1 3.1 3.1 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3

Kapuni 2.0% 98% 6.7 6.9 7.0 7.1 7.3 7.4 7.6 7.7 7.9 8.0 8.2 8.4 8.5 8.7 8.9 9.0

Kapuni 2.0% max 9.1 9.3 9.4 9.6 9.8 10.0 10.2 10.4 10.6 10.9 11.1 11.3 11.5 11.7 12.0 12.2

Katere 2.0% 98% 0.0 0.0 8.0 8.2 8.3 8.5 8.7 8.8 9.0 9.2 9.4 9.6 9.8 9.9 10.1 10.3

Katere 2.0% max 0.0 0.0 8.0 8.2 8.3 8.5 8.7 8.8 9.0 9.2 9.4 9.6 9.8 9.9 10.1 10.3

Livingstone 0.5% 98% 2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.6 2.6 2.6

Livingstone 0.5% max 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9 2.9 2.9

manaia 2.5% 98% 5.5 5.7 5.8 5.9 6.1 6.2 6.4 6.6 6.7 6.9 7.1 7.2 7.4 7.6 7.8 8.0

manaia 2.5% max 6.5 6.6 6.8 7.0 7.1 7.3 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.9 9.1 9.3

mangorei 0.0% 98% 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

mangorei 0.0% max 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

mcKee 0.0% 98% 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
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Substation

5yrs Forecast 
Growth Beyond 
5yrs Forecast Peak Type

Load Forecast in MW

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

mcKee 0.0% max 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

motukawa 1.0% 98% 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2

motukawa 1.0% max 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5

moturoa 2.2% 98% 16.9 17.3 17.7 18.1 15.4 15.7 16.1 16.4 16.8 17.1 17.5 17.9 18.3 18.7 19.1 19.5

moturoa 2.2% max 20.0 20.4 20.8 21.3 18.7 19.1 19.5 19.9 20.4 20.8 21.3 21.7 22.2 22.7 23.2 23.7

Ngariki 0.5% 98% 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.2

Ngariki 0.5% max 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4

Oakura 5.0% 98% 2.6 2.7 2.8 3.0 3.1 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.1 5.3

Oakura 5.0% max 3.1 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.3 5.6 5.8 6.1 6.4

Oaonui 0.0% 98% 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Oaonui 0.0% max 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7

Pohokura 10.0% 98% 1.4 1.5 1.7 1.8 2.0 2.2 2.4 2.7 2.9 3.2 3.5 3.9 4.3 4.7 5.2 5.7

Pohokura 10.0% max 1.8 2.0 2.2 2.4 2.7 2.9 3.2 3.5 3.9 4.3 4.7 5.2 5.7 6.3 6.9 7.6

Pungarehu 0.5% 98% 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0

Pungarehu 0.5% max 4.7 4.7 4.8 4.8 4.8 4.8 4.9 4.9 4.9 4.9 5.0 5.0 5.0 5.0 5.1 5.1

Strathmore 0.0% 98% 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Strathmore 0.0% max 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Tasman 0.5% 98% 5.8 5.8 5.8 5.8 5.9 5.9 5.9 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.2 6.2

Tasman 0.5% max 6.5 6.5 6.5 6.6 6.6 6.6 6.7 6.7 6.7 6.8 6.8 6.8 6.9 6.9 7.0 7.0

Waihapa 0.0% 98% 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Waihapa 0.0% max 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Waitara East 1.0% 98% 4.4 4.4 4.5 4.5 4.6 4.6 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1

Waitara East 1.0% max 5.3 5.4 5.4 5.5 5.5 5.6 5.7 5.7 5.8 5.8 5.9 6.0 6.0 6.1 6.1 6.2

Whareroa 1.0% 98% 3.5 3.5 3.5 3.6 3.6 3.6 3.7 3.7 3.7 3.8 3.8 3.9 3.9 3.9 4.0 4.0

Whareroa 1.0% max 5.0 5.1 5.1 5.2 5.2 5.3 5.3 5.4 5.5 5.5 5.6 5.6 5.7 5.7 5.8 5.8
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Table 8.10: Forecast Maximum Demand for Tauranga Zone Substations 

Substation

5yrs Forecast 
Growt Beyond 
5yrs Forecast Peak Type

Load Forecast in MW

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Aongatete 3.0% 98% 4.3 4.5 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.2 4.3 4.4 4.5

Aongatete 3.0% max 6.3 6.5 5.2 5.3 5.5 5.7 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6

Atuaroa 4.0% 98% 5.8 6.0 6.2 6.5 6.7 7.0 7.3 7.6 7.9 8.2 8.5 8.9 9.2 9.6 10.0 10.4

Atuaroa 4.0% max 6.8 7.0 7.3 7.6 7.9 8.2 8.6 8.9 9.3 9.6 10.0 10.4 10.8 11.3 11.7 12.2

Hamilton St 3.5% 98% 11.6 12.0 12.4 12.9 13.3 13.8 14.3 14.8 15.3 15.8 16.4 16.9 17.5 18.1 18.8 19.4

Hamilton St 3.5% max 14.0 14.5 15.0 15.5 16.1 16.6 17.2 17.8 18.4 19.1 19.8 20.5 21.2 21.9 22.7 23.5

Katikati 3.0% 98% 5.7 5.9 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.9 8.1 8.3 8.6 8.9

Katikati 3.0% max 7.0 7.2 7.4 7.6 7.8 8.1 8.3 8.6 8.8 9.1 9.3 9.6 9.9 10.2 10.5 10.8

Kauri Pt 2.0% 98% 2.0 2.0 2.1 2.1 2.1 2.2 2.2 2.3 2.3 2.4 2.4 2.5 2.5 2.6 2.6 2.7

Kauri Pt 2.0% max 2.7 2.8 2.8 2.9 2.9 3.0 3.0 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.6 3.6

matapihi 4.0% 98% 15.0 15.6 16.2 16.9 17.5 18.2 19.0 19.7 20.5 21.3 22.2 23.1 24.0 25.0 26.0 27.0

matapihi 4.0% max 19.5 20.3 21.1 22.0 22.8 23.8 24.7 25.7 26.7 27.8 28.9 30.1 31.3 32.5 33.8 35.2

matua 1.5% 98% 7.9 8.0 8.1 8.2 8.4 8.5 8.6 8.7 8.9 9.0 9.1 9.3 9.4 9.6 9.7 9.8

matua 1.5% max 9.3 9.4 9.6 9.7 9.9 10.0 10.2 10.3 10.5 10.6 10.8 11.0 11.1 11.3 11.5 11.6

Omokoroa 5.0% 98% 7.1 7.4 9.3 9.8 10.2 10.8 11.3 11.9 12.4 13.1 13.7 14.4 15.1 15.9 16.7 17.5

Omokoroa 5.0% max 9.0 9.4 11.4 12.0 12.6 13.2 13.8 14.5 15.3 16.0 16.8 17.7 18.5 19.5 20.4 21.5

Otumoetai 2.0% 98% 12.6 12.9 13.2 13.4 13.7 14.0 14.2 14.5 14.8 15.1 15.4 15.7 16.0 16.4 16.7 17.0

Otumoetai 2.0% max 17.5 17.8 18.2 18.5 18.9 19.3 19.7 20.0 20.4 20.9 21.3 21.7 22.1 22.6 23.0 23.5

Papamoa 6.0% 98% 18.7 19.8 21.0 22.3 23.6 25.0 26.5 28.1 29.8 31.6 33.5 35.5 37.6 39.9 42.3 44.8

Papamoa 6.0% max 22.8 24.2 25.7 27.2 28.8 30.6 32.4 34.3 36.4 38.6 40.9 43.3 45.9 48.7 51.6 54.7

Pongakawa 2.0% 98% 4.6 4.7 2.8 2.9 2.9 3.0 3.0 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.6 3.6

Pongakawa 2.0% max 5.5 5.6 3.8 3.8 3.9 4.0 4.1 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9

Te Puke 3.0% 98% 17.0 17.5 16.0 16.5 17.0 17.5 18.0 18.6 19.1 19.7 20.3 20.9 21.5 22.2 22.9 23.5

Te Puke 3.0% max 18.9 19.5 18.1 18.6 19.2 19.7 20.3 20.9 21.6 22.2 22.9 23.6 24.3 25.0 25.7 26.5

TP Tauranga 11 4.5% 98% 22.0 23.0 24.0 25.1 20.2 21.1 22.1 23.1 24.1 25.2 26.3 27.5 28.8 30.1 31.4 32.8

TP Tauranga 11 4.5% max 26.5 27.7 29.0 30.3 25.6 26.8 28.0 29.2 30.6 31.9 33.4 34.9 36.4 38.1 39.8 41.6

Triton 4.0% 98% 20.1 20.9 21.8 12.6 13.1 13.7 14.2 14.8 15.4 16.0 16.6 17.3 18.0 18.7 19.4 20.2

Triton 4.0% max 24.1 25.0 26.0 17.1 17.8 18.5 19.2 20.0 20.8 21.6 22.5 23.4 24.3 25.3 26.3 27.4

Waihi Rd 3.5% 98% 13.9 14.1 14.2 14.3 14.5 14.6 14.8 14.9 15.1 15.2 15.4 15.5 15.7 15.8 16.0 16.2

Waihi Rd 3.5% max 15.6 15.8 15.9 16.1 16.3 16.4 16.6 16.8 16.9 17.1 17.3 17.4 17.6 17.8 18.0 18.1

Welcome Bay 3.5% 98% 14.8 15.3 15.8 16.4 17.0 17.6 18.2 18.8 19.5 20.1 20.8 21.6 22.3 23.1 23.9 24.8

Welcome Bay 3.5% max 19.1 19.7 20.4 21.1 21.9 22.6 23.4 24.2 25.1 26.0 26.9 27.8 28.8 29.8 30.8 31.9
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Table 8.11: Forecast Maximum Demand for Valley Zone Substations 

Substation

5yrs Forecast Growth

Peak Type

Load Forecast in MW

Beyond 5yrs Forecast 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Baird Rd 2.0% 98% 6.8 6.9 7.1 7.2 7.3 7.5 7.6 7.8 7.9 8.1 8.3 8.4 8.6 8.8 8.9 9.1

Baird Rd 2.0% max 9.9 10.1 10.3 10.5 10.7 10.9 11.2 11.4 11.6 11.8 12.1 12.3 12.6 12.8 13.1 13.3

Browne St 2.0% 98% 6.1 6.2 6.3 6.5 6.6 6.7 6.9 7.0 7.1 7.3 7.4 7.6 7.7 7.9 8.0 8.2

Browne St 2.0% max 10.9 11.1 11.3 11.5 11.7 12.0 12.2 12.5 12.7 13.0 13.2 13.5 13.8 14.0 14.3 14.6

Coromandel 2.0% 98% 3.0 3.0 3.1 3.1 3.2 3.3 3.3 3.4 3.5 3.5 3.6 3.7 3.8 3.8 3.9 4.0

Coromandel 2.0% max 4.0 4.1 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.2 5.4

Farmer Rd 2.0% 98% 6.0 6.1 6.2 6.3 6.5 6.6 6.7 6.9 7.0 7.1 7.3 7.4 7.6 7.7 7.9 8.0

Farmer Rd 2.0% max 6.9 7.0 7.2 7.3 7.5 7.6 7.8 7.9 8.1 8.2 8.4 8.6 8.7 8.9 9.1 9.3

Kerepehi 1.0% 98% 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1 7.1 7.2 7.3 7.4 7.4 7.5 7.6 7.7

Kerepehi 1.0% max 7.9 8.0 8.1 8.2 8.3 8.3 8.4 8.5 8.6 8.7 8.8 8.9 8.9 9.0 9.1 9.2

Lake Rd 1.0% 98% 4.5 4.5 4.6 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.2

Lake Rd 1.0% max 5.3 5.4 5.4 5.5 5.6 5.6 5.7 5.7 5.8 5.8 5.9 6.0 6.0 6.1 6.1 6.2

maraetai Rd 2.0% 98% 7.9 8.1 8.2 8.4 8.6 8.7 8.9 9.1 9.3 9.4 9.6 9.8 10.0 10.2 10.4 10.6

maraetai Rd 2.0% max 9.5 9.7 9.9 10.1 10.3 10.5 10.7 10.9 11.1 11.3 11.6 11.8 12.0 12.3 12.5 12.8

matatoki 1.0% 98% 3.4 3.4 3.4 3.5 3.5 3.5 3.6 3.6 3.7 3.7 3.7 3.8 3.8 3.8 3.9 3.9

matatoki 1.0% max 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.2 5.3 5.3 5.4 5.5 5.5 5.6 5.6 5.7

mikkelsen Rd 2.0% 98% 12.1 12.4 12.6 12.9 13.1 13.4 13.7 13.9 14.2 14.5 14.8 15.1 15.4 15.7 16.0 16.3

mikkelsen Rd 2.0% max 13.3 13.6 13.9 14.1 14.4 14.7 15.0 15.3 15.6 15.9 16.2 16.6 16.9 17.2 17.6 17.9

morrinsville 1.0% 98% 7.5 7.6 7.6 7.7 7.8 7.9 8.0 8.0 8.1 8.2 8.3 8.4 8.4 8.5 8.6 8.7

morrinsville 1.0% max 9.5 9.6 9.7 9.8 9.9 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 10.8 10.9 11.0

Paeroa 1.0% 98% 6.0 6.1 6.1 6.2 6.2 6.3 6.4 6.4 6.5 6.6 6.6 6.7 6.8 6.8 6.9 7.0

Paeroa 1.0% max 8.0 8.0 8.1 8.2 8.3 8.4 8.5 8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3

Piako 1.5% 98% 10.6 10.7 10.9 11.0 11.2 11.4 11.6 11.7 11.9 12.1 12.3 12.4 12.6 12.8 13.0 13.2

Piako 1.5% max 12.7 12.9 13.1 13.3 13.5 13.7 13.9 14.1 14.3 14.5 14.7 15.0 15.2 15.4 15.6 15.9

Putaruru 1.0% 98% 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 10.8

Putaruru 1.0% max 10.8 10.9 11.0 11.1 11.2 11.3 11.4 11.5 11.7 11.8 11.9 12.0 12.1 12.3 12.4 12.5

Tahuna 1.0% 98% 4.7 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.2 5.3 5.4 5.4

Tahuna 1.0% max 5.7 5.8 5.8 5.9 5.9 6.0 6.1 6.1 6.2 6.2 6.3 6.4 6.4 6.5 6.6 6.6

Tairua 2.0% 98% 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 6.0 6.1 6.2 6.3 6.4 6.6 6.7 6.8

Tairua 2.0% max 7.6 7.7 7.9 8.0 8.2 8.4 8.5 8.7 8.9 9.1 9.2 9.4 9.6 9.8 10.0 10.2

Thames 1.0% 98% 10.7 10.8 10.9 11.0 11.2 11.3 11.4 11.5 11.6 11.7 11.8 12.0 12.1 12.2 12.3 12.4
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Substation

5yrs Forecast Growth

Peak Type

Load Forecast in MW

Beyond 5yrs Forecast 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Thames 1.0% max 14.0 14.1 14.2 14.4 14.5 14.7 14.8 15.0 15.1 15.3 15.4 15.6 15.7 15.9 16.0 16.2

Tirau 1.0% 98% 7.5 7.6 7.7 7.7 7.8 7.9 8.0 8.1 8.1 8.2 8.3 8.4 8.5 8.6 8.6 8.7

Tirau 1.0% max 8.1 8.2 8.3 8.4 8.5 8.6 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.4

Tower Rd 2.0% 98% 6.9 7.0 7.2 7.3 7.5 7.6 7.8 7.9 8.1 8.3 8.4 8.6 8.8 8.9 9.1 9.3

Tower Rd 2.0% max 8.8 9.0 9.2 9.4 9.5 9.7 9.9 10.1 10.3 10.5 10.8 11.0 11.2 11.4 11.6 11.9

Waharoa 0.0% 98% 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7

Waharoa 0.0% max 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6

Waihi 1.0% 98% 13.9 14.1 14.2 14.3 14.5 14.6 14.8 14.9 15.1 15.2 15.4 15.5 15.7 15.8 16.0 16.2

Waihi 1.0% max 15.6 15.8 15.9 16.1 16.3 16.4 16.6 16.8 16.9 17.1 17.3 17.4 17.6 17.8 18.0 18.1

Waihi Beach 2.0% 98% 3.7 3.8 3.9 3.9 4.0 4.1 4.2 4.3 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

Waihi Beach 2.0% max 5.5 5.6 5.7 5.8 5.9 6.1 6.2 6.3 6.4 6.6 6.7 6.8 7.0 7.1 7.2 7.4

Waitoa 0.0% 98% 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6

Waitoa 0.0% max 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6

Walton 1.0% 98% 4.3 4.4 4.4 4.5 4.5 4.5 4.6 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0

Walton 1.0% max 5.2 5.2 5.3 5.3 5.4 5.4 5.5 5.5 5.6 5.6 5.7 5.8 5.8 5.9 5.9 6.0

Whangamata 1.5% 98% 4.9 4.9 5.0 5.1 5.2 5.2 5.3 5.4 5.5 5.6 5.6 5.7 5.8 5.9 6.0 6.1

Whangamata 1.5% max 8.5 8.7 8.8 8.9 9.1 9.2 9.3 9.5 9.6 9.8 9.9 10.1 10.2 10.4 10.5 10.7

Whitianga 3.0% 98% 10.7 11.0 11.3 11.6 12.0 12.3 12.7 13.1 13.5 13.9 14.3 14.7 15.2 15.6 16.1 16.6

Whitianga 3.0% max 14.9 15.3 15.8 16.2 16.7 17.2 17.7 18.3 18.8 19.4 20.0 20.6 21.2 21.8 22.5 23.2
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Table 8.12: Forecast Maximum Demand for Wairarapa Substations 

Substation

5yrs Forecast Growth

Peak Type

Load Forecast in MW

Beyond 5yrs Forecast 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Akura 2.4% 98% 9.6 9.9 10.1 10.3 10.6 10.8 11.1 11.4 11.6 11.9 12.2 12.5 12.8 13.1 13.4 13.7

Akura 2.4% max 10.8 11.0 11.3 11.5 11.8 12.1 12.4 12.7 13.0 13.3 13.6 14.0 14.3 14.6 15.0 15.3

Awatoitoi 1.0% 98% 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4

Awatoitoi 1.0% max 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4

Chapel 2.0% 98% 12.3 12.6 12.8 13.1 13.4 13.6 13.9 14.2 14.5 14.8 15.0 15.3 15.7 16.0 16.3 16.6

Chapel 2.0% max 17.9 18.3 18.7 19.0 19.4 19.8 20.2 20.6 21.0 21.4 21.9 22.3 22.8 23.2 23.7 24.1

Clareville 1.0% 98% 7.0 7.1 7.2 7.2 7.3 7.4 7.4 7.5 7.6 7.7 7.7 7.8 7.9 8.0 8.1 8.1

Clareville 1.0% max 9.5 9.6 9.7 9.8 9.9 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 10.8 10.9 11.0

Featherston 1.0% 98% 3.7 3.7 3.8 3.8 3.8 3.9 3.9 3.9 4.0 4.0 4.1 4.1 4.1 4.2 4.2 4.3

Featherston 1.0% max 4.4 4.5 4.5 4.5 4.6 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1

Gladstone 1.0% 98% 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3

Gladstone 1.0% max 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3

Hau Nui 1.0% 98% 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Hau Nui 1.0% max 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Kempton 1.0% 98% 3.3 3.3 3.3 3.4 3.4 3.4 3.5 3.5 3.5 3.6 3.6 3.6 3.7 3.7 3.7 3.8

Kempton 1.0% max 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.2 5.3 5.3 5.4 5.5 5.5

martinborough 2.0% 98% 2.9 3.0 3.0 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.6 3.6 3.7 3.8 3.9 3.9

martinborough 2.0% max 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.9

Norfolk 1.5% 98% 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5

Norfolk 1.5% max 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5

Te Ore Ore 2.5% 98% 5.1 5.2 5.4 5.5 5.6 5.8 5.9 6.1 6.2 6.4 6.5 6.7 6.9 7.0 7.2 7.4

Te Ore Ore 2.5% max 6.1 6.3 6.4 6.6 6.7 6.9 7.1 7.3 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.9

Tinui 0.5% 98% 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9

Tinui 0.5% max 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9

Tuhitarata 1.0% 98% 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.9

Tuhitarata 1.0% max 2.5 2.5 2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.9 2.9
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Table 8.13: Forecast Maximum Demand for Whanganui Substations 

Substation

5yrs Forecast Growth

Peak Type

Load Forecast in MW

Beyond 5yrs Forecast 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Arahina 1.0% 98% 6.5 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1 7.1 7.2 7.3 7.4 7.4 7.5 7.6

Arahina 1.0% max 8.3 8.4 8.5 8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.3 9.4 9.5 9.6

Beach Rd 3.5% 98% 6.0 6.2 6.4 6.6 6.8 7.1 7.3 7.6 7.9 8.1 8.4 8.7 9.0 9.3 9.7 10.0

Beach Rd 3.5% max 7.7 7.9 8.2 8.5 8.8 9.1 9.4 9.8 10.1 10.5 10.8 11.2 11.6 12.0 12.4 12.9

Blink Bonnie 1.0% 98% 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6 2.7

Blink Bonnie 1.0% max 4.1 4.1 4.2 4.2 4.3 4.3 4.3 4.4 4.4 4.5 4.5 4.6 4.6 4.7 4.7 4.7

Bulls 3.0% 98% 4.5 4.6 4.7 4.9 5.0 5.2 5.3 5.5 5.7 5.8 6.0 6.2 6.4 6.6 6.8 7.0

Bulls 3.0% max 5.3 5.4 5.6 5.8 5.9 6.1 6.3 6.5 6.7 6.9 7.1 7.3 7.5 7.8 8.0 8.2

Castlecliff 3.0% 98% 7.1 7.3 7.5 7.8 8.0 8.2 8.5 8.7 9.0 9.3 9.6 9.8 10.1 10.4 10.8 11.1

Castlecliff 3.0% max 10.4 10.8 11.1 11.4 11.8 12.1 12.5 12.8 13.2 13.6 14.0 14.5 14.9 15.3 15.8 16.3

Hatricks Wharf 4.0% 98% 9.0 9.4 9.7 10.1 10.5 10.9 11.4 11.8 12.3 12.8 13.3 13.9 14.4 15.0 15.6 16.2

Hatricks Wharf 4.0% max 11.3 11.8 12.3 12.8 13.3 13.8 14.4 14.9 15.5 16.1 16.8 17.5 18.2 18.9 19.6 20.4

Kai Iwi 1.0% 98% 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9

Kai Iwi 1.0% max 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.4 2.4

Peat St 2.2% 98% 12.6 12.9 13.2 13.5 13.8 14.1 14.4 14.7 15.0 15.4 15.7 16.0 16.4 16.7 17.1 17.5

Peat St 2.2% max 15.2 15.5 15.9 16.2 16.6 17.0 17.3 17.7 18.1 18.5 18.9 19.3 19.7 20.2 20.6 21.1

Pukepapa 1.3% 98% 2.8 2.9 2.9 2.9 3.0 3.0 3.1 3.1 3.1 3.2 3.2 3.3 3.3 3.4 3.4 3.4

Pukepapa 1.3% max 8.0 8.1 8.2 8.3 8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.3 9.4 9.5 9.6 9.7

Rata 0.5% 98% 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7

Rata 0.5% max 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.2

Roberts Ave 2.0% 98% 4.0 4.1 4.2 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4

Roberts Ave 2.0% max 9.2 9.3 9.5 9.7 9.9 10.1 10.3 10.5 10.7 10.9 11.2 11.4 11.6 11.8 12.1 12.3

Taihape 1.0% 98% 6.1 6.2 6.2 6.3 6.3 6.4 6.5 6.5 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1

Taihape 1.0% max 6.1 6.2 6.2 6.3 6.3 6.4 6.5 6.5 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1

Taupo Quay 2.0% 98% 7.4 7.5 7.7 7.8 8.0 8.1 8.3 8.5 8.6 8.8 9.0 9.2 9.3 9.5 9.7 9.9

Taupo Quay 2.0% max 10.8 11.1 11.3 11.5 11.7 12.0 12.2 12.5 12.7 13.0 13.2 13.5 13.7 14.0 14.3 14.6

TP Ohakune 1.0% 98% 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0

TP Ohakune 1.0% max 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.5 2.5 2.5

TP Waverley 1.5% 98% 3.3 3.3 3.4 3.5 3.5 3.6 3.6 3.7 3.7 3.8 3.8 3.9 3.9 4.0 4.1 4.1

TP Waverley 1.5% max 3.7 3.8 3.8 3.9 3.9 4.0 4.0 4.1 4.2 4.2 4.3 4.4 4.4 4.5 4.6 4.6

Waiouru 0.5% 98% 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9

Waiouru 0.5% max 3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3 3.3 3.3 3.4 3.4 3.4 3.4

Wanganui East 1.0% 98% 4.5 4.5 4.6 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.2

Wanganui East 1.0% max 6.2 6.3 6.4 6.4 6.5 6.6 6.6 6.7 6.8 6.8 6.9 7.0 7.0 7.1 7.2 7.2
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8.6. Impacts of distributed generation and non-network options

8.6.1. Distributed Generation Policy

Powerco’s Distributed Generation Policy follows the requirements of the Electricity 
Governance (Connection of Distributed Generation) Regulations 2007. In addition, it 
details Powerco’s Network management, Health and Safety, and Connection policies, 
along with pertinent industry rules and standards. The policy is reviewed annually due 
to the fast-changing nature of distributed generation development.

The policy describes the application process, time frames applicable, disputes 
resolution process, terms of connection and applicable fees. It also outlines 
requirements for the recovery of network support or avoided cost of transmission 
payments available to generators.

Powerco’s Distributed Generation Policy is published on the company’s website, along 
with detailed advice and links to relevant standards. A dedicated guide document 
is also available to electricity retailers to assist in responding to customer enquiries 
regarding DG.

Powerco is recognising the RmA provisions and the NZ Energy Strategy as they pertain 
to Distributed Generation in the discussions it enters into with territorial authorities 
regarding the policies and rules included in Regional and District plans. The broad 
intent is to avoid the need to generate electricity through the burning of fossil fuels. 

8.6.2. Distributed Generation Impacts

Use of Remote Area Power Supplies has been described in Section 7.4 in the context 
of deferring renewal expenditure. 

Powerco has undertaken various studies on forms of generation to defer major network 
developments. One study briefly investigated the option of constructing banks of diesel 
generation at strategic places in Coromandel. However, the study concluded that 
diesel generation in this area would be an expensive way of providing network security. 
Another investigation reviewed the feasibility of using gas-fired generation to offset 
additional demand growth on the Valley spur, and showed a low viability. 

There will likely be impacts on remote rural supply brought about by combinations of 
photovoltaics and batteries as the costs for these reduce, but these will not necessarily 
defer system growth-driven network developments, rather they will most likely impact 
renewal investments.

8.6.3. Non-network Options

Non-network options are described in Section 4.4.5..

8.7. Acquisition of new Assets

Where appropriate and economically viable, Powerco will continue to acquire new 
assets. This may be by acquiring sections of the network owned by consumers or new 
subdivisions. Those carrying out subdivision development have shown little inclination 
to retain ownership and it is anticipated that this trend will continue for the duration of 
this plan.

8.8. Subtransmission development Plan

A Long-Term Development Plan (LTDP), separate from this Asset management 
Plan, has been prepared for Powerco’s networks to assess each zone substation 
on Powerco’s networks, considering the loadings and security standards required 
of it during the planning period and its ability to meet these. A programme of 
subtransmission development projects required has been prepared from this 
information, and is presented in Table 8.27. 

The LTDP is updated whenever significant changes to loads are known, but at 
least once a year. The subtransmission performance drivers are reviewed, and the 
development plan is updated to satisfy changed network conditions. The LTDP 
reviews each zone substation, considering the GXP, the subtransmission network, the 
transformer and switchgear capacity and the security level required. The data required 
to make these assessments follows, along with comments on the capacity and security 
of each zone substation. 

8.8.1. LTDP Preparation Process – Zone Substations

Figure 8.7 shows the process of assessing the network against various criteria, 
determining work required and entering it into the LTDP. This highlights that the level of 
detail in the assessment of each project is inappropriate for inclusion in this AmP.
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Figure 8.7: LTDP Preparation Process – Zone Substation.

8.8.2. Grid Exit Points and Transmission Area Substations

The development of the network is dependent on the present and planned future 
capacity and security of the 28 grid exit points supplying it (refer Table 8.14). Regular 
discussions with Transpower (refer Section 2.10) are held to co-ordinate Powerco’s 
and Transpower’s respective development plans. The following locations are under 
development:

• Piako Tee is a proposed grid exit node that will supply a Powerco operated 
110/33kV Transmission Area Substation at Piako. The tee and substation are 
under design, and are scheduled for completion mid-2011. The Transpower-owned 
tee connection will then be upgraded to a full switching station. Independent 
Transmission Services are managing design and build of the new substation and 
supply line.

• A new Transmission Area Substation at Papamoa East is proposed to cater for the 
large-scale urban and industrial developments planned for Papamoa East, Wairakei 
and Rangiuru. Independent Transmission Services Ltd is currently conducting 
line route, easement and site procurement investigations. This site will need to be 
commissioned in 2014, or earlier if possible.

• A new Transmission Area Substation is planned for Putaruru, which will provide an 
alternative supply for Putaruru, Tirau and Lake Road substations, enabling their 
security of supply to be strengthened. Independent Transmission Services Ltd is 
currently conducting line route, easement and site procurement investigations.

8.8.3. Grid Exit Points Commentary

Brunswick has no development planned except that Transpower has approved 
Powerco’s request to install a containerised ripple injection plant at the site. 

Bunnythorpe has undergone a connection risk review, and is scheduled for a 
conversion to indoor switchgear within the next three years. Powerco will gain two 
additional 33kV feeders. The peak load at Bunnythorpe is nearing firm capacity and 
investigations are under way to reinforce the subtransmission system or to have 
another GXP.

Carrington Street gained neutral earthing resistors in late 2010 to limit earth fault 
current and protect adjacent telephony infrastructure cabling.

Greytown has no development planned in the medium term.

hawera is scheduled for a major upgrade of the 110kV bus structure in the medium 
future.

hinuera remains an “N” GXP due to the single 110kV supply from Karapiro. A 
shutdown is scheduled for the dairy off-season in 2011 to replace rotten poles in the 
110kV line.
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huirangi has no development scheduled except that Transpower has approved 
Powerco’s request to install a containerised ripple injection plant at the site. 

Kaitimako will become an interconnection site with the completion of the approved 
upgrade of the supply from Tarukenga to 220kV within the next three years.

Kinleith presents a number of issues regarding the 33kV bus. The circuit-breakers, 
while relatively young, are no longer supported and spares are unavailable. Transpower 
and Powerco are consulting on upgrade concepts. The 11kV GXP has no development 
planned.

Kopu has undergone a connection risk review and a project is in place to 
install distance to fault monitoring and distance protection on Powerco’s 66kV 
subtransmission circuits that traverse difficult and remote areas.

Linton has no development planned in the medium term. Extra feeders may be 
required pending a review of the Palmerston North subtransmission system.

Mangamaire has no development planned in the medium term.

Marton has no development planned in the medium term.

Masterton has Customer Investment Contracts in place to upgrade the transformer 
capacity and increase the number of feeders by October 2012. Powerco will install a 
containerised ripple injection plant at the site.

Mataroa was the subject of a recent customer consultation for a security upgrade, 
which indicated that the status quo “N” security should remain. 

Mount Maunganui has recently had a major upgrade and does not require any 
development work in the foreseeable future.

New Plymouth replaces moturoa as the GXP supplying western areas of New 
Plymouth and the coast south to Okato. Transpower’s ICCP project will give SCADA 
visibility of the 33kV circuit-breakers here.

Ohakune GXP is shared with The Lines Company. No development is planned in the 
medium term.

Opunake has no development planned in the medium term.

Stratford is subject to a draft contract to upgrade transformer capacity to 60MVA firm.

Tauranga T4 at the Tauranga 33kV GXP has been upgraded from 30mVA to 120mVA. 
A project to upgrade the 33kV switchyard to an indoor bus is in the design stage 
and is scheduled for completion in mid 2012. The security of supply offered by 
Transpower’s 110kV circuits into the Tauranga area is affected by the Poike Tee. A small 
number of spans between Kaitimako and Poike have limited capacity. This situation 

is under ongoing discussion with Transpower, which is promoting a regional study of 
transmission issues in the wider Bay of Plenty. A progressive step will be the upgrading 
of the Tarukenga-Kaitimako circuits from 110kV to 220kV, and the installation of 
interconnection assets at Kaitimako. 

Tauranga 11kV has a fault level in excess of Powerco’s standard and NERs are 
planned. 

Te Matai is the subject of a High Level Response request for the installation of an 
additional 33kV feeder and a containerised ripple injection plant. The new feeder will 
segregate the currently shared supply to Pongakawa and Atuaroa Avenue substations.

Waihou is the subject of a Transpower policy replacement project, which will include 
new transformers and a 33kV switchboard indoor conversion. Powerco will request 
additional feeders. The project is still at design concept stage, with commissioning circa 
2014.

Waikino has undergone a connection risk review and Transpower has indicated a long 
term plan to convert to an indoor 33kV switchboard.

Wanganui is the subject of a 33kV switchboard policy replacement project. Additionally, 
Powerco has requested a transformer upgrade to 60MVA firm. 

Waverley GXP is to get a capacity upgrade to 10mVA, while remaining a single 
transformer GXP. Increased demand became apparent at Waverley during the dairy 
season of 2009-2010, with the single transformer running to capacity at times. It is 
thought that this increase is as a result of increased dairying, industry and irrigation 
activity. Demand management is made difficult by the fact that there is no load control 
available at Waverley. 
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Table 8.14: Grid Exit Point Loads and Capacities

GXP Transformer Rating MVA
Branch Limit 

(MVA) [1]
Firm Capacity 

(MVA)
Limiting  

Factor [2]
Max Export 
98% (MW)

Max Import 
98% (MW)

Sw/gear  
Owner[3]

Desired 
Security Class

2010 Supply 
Security [4]

Brunswick (BRK) 1 x 39 39 39(N) Trans 0 24.8 TP        AAA AA [5]

Bunnythorpe (BPE) 2 x 83 83 83 Trans 4.4 80.5 P AAA AAA

Carrington St (CST) 2 x 75 62 62 Prot 0 49.3 TP AAA AAA

Greytown (GYT) 2 x20 20 20 Trans 3.5 10.9 TP AA AAA

Hawera (HWA) 2 x30 30 30 Trans 0 25.1 TP AAA AAA

Hinuera (HIN) 1 x 30,1 x 50 50 30 Trans 0 34.7 TP AAA A1 [6]

Huirangi (HUI) 2 x 20 20 20 Trans 7.2 14.3 TP AAA AAA

Kaitimako (KmO) 1 x 75 75 75(N)- Trans 0 14.9 TP AA AA

Kinleith (KIN) 11kV (CHH) 2 x 10, 1x 20, 2 x 30 30 30 Trans 0 65 TP - -

Kinleith (KIN) 33kV (Powerco) 1 x 30 30 30(N) Trans 0 15 TP AA AA [7]

Kinleith (KIN) 33kV (CHH cogen) 1 x 20 20 20 Trans 9 14[8] TP - -

Kopu (KPU) 2 x 60 43.4 40 Prot 0 36.1 TP AAA AAA

Linton (LTN) 2 x 100 81.7 81.7 OEL 18.4 43.9 P AAA AAA

mangamaire (mGm) 2 x 30 27.1 27.1 OEL 0 10.0 TP AA AAA

marton (mTN) 1 x 20, 1 x 30 19.6 19.6 OEL 0 13.5 TP AAA AAA

masterton (mST) 2 x 30 30 30 Trans 0 36.7 TP AAA AAA [9]

mataroa (mTR) 30 19.6 19.6(N) OEL 0 6.4 TP [10] A1 A2

mt maunganui 33kV (mTm) 2x75 40 20 Trans 0 32.0 P AAA AAA 

New Plymouth (NPL) 2 x 30 30 30 Trans 0 16.2 TP

Ohakune (OKN) 10 10 10(N) Trans 0 1.7 TP A1 A2 [11]

Opunake OPK) 2 x 30 13.6 13.6 OEL 0 9.5 TP AA AAA

Stratford (SFD) 2 x 20 20 20 Trans 0 22.4 TP AAA AAA

Tauranga 11 (TGA) 2 x 30 29.7 29.7 Cable 0 21.0 TP AAA AAA

Tauranga 33 (TGA) 1 x 120, 1 x 90 67.7 67.7 Switchgear 6 42.0 P AAA AAA 

Te matai (TmI) 1 x 30, 1 x 40 30 30 Trans 0 25.6 P AAA AAA

Waihou (WHU) 3 x 20 20 40 Trans 0 50.3 TP AAA AA [12]

Waikino (WKO) 2 x 30 30 30 Trans 0 29.6 TP AAA AAA

Wanganui (WGN) 1 x 20, 1x 30 20 20 Trans 0 25.0 TP AAA AA [5]

Waverley (WVY) 5 4.5 4.5(N) OEL 0 3.5 TP A1 A1[13]

Notes:
1. Information based on 

Transpower Branch Ratings 
Reports. (N) indicates single 
transformer GXP.

2. “OEL” in limiting factor 
column indicates unspecified 
“other equipment”.

3. TP – Transpower; P – 
Powerco.

4. Red denotes a security 
shortfall.

5. Subtransmission 
interconnection is available 
to partially back up 
Brunswick and Wanganui 
GXPs. 

6. N security at Hinuera results 
from the single incoming 110 
kV circuit. Proposed new 
GXPs at Putaruru and Piako 
will provide back-up to this 
GXP.

7 Kinleith T5 is back-up for 
T4 supply to Maraetai and 
Baird Rd in Tokoroa but 
must be break before make 
switching.

8. Cogeneration total export at 
normal operation depends 
on mill load. 

9. N-1 security relies on 
overload capacity of 
transformers. Upgrade 
planned at Masterton to 2 x 
60 MVA transformers.

10. Mataroa GXP has four 
single-phase transformers.

11. Ohakune GXP has four 
single-phase transformers.

12. New transmission offtake 
node proposed at Piako.

13. Waverley GXP has four 
single-phase transformers.
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The needs for development or upgrading of GXPs are monitored annually and when 
embedded generation proposals arise. The upstream grid capacity during the planning 
period is something that Powerco is watching and comments to Transpower regularly.

8.8.4. Subtransmission Utilisation

Subtransmission utilisation is a complex thing to measure and benchmark because 
there are four components dictating the capacity of the lines and cables (refer to 
Section 8. 3). We have considered it from the perspective of load vs subtransmission 
system length and this shows that the usage of the subtransmission system has crept 
up over the years as load has continued growing. In the recent year, peak load has 
dropped away somewhat, probably due to the economic downturn. Figure 8.8 shows 
this trend. 

This coupled with the focus areas in 9.5, imply that the extent of subtransmission 
network building will need to increase, which in turn will impact on property negotiation 
and consent application work resourcing. 
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Figure 8.8: Subtransmission and Zone Substation Utilisation Trends

8.8.5. Zone Substation Transformer Utilisation

The following tables, Table 8.15 to Table 8.20 show transformer utilisation for 2010 and 
forecast utilisation for 2015 and 2020 on the basis of the presently installed transformers. 
Load data is the same as that in the load forecast tables.
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Table 8.15: Manawatu Zone Substation Transformer Utilisation Data 

Substation No of Xfmrs
Xfmr Nameplate 

Rating (MVA) ONAN Capacity % Growth
2010 98th  

Percentile Load
2015 98th  

Percentile Load
2020 98th  

Percentile Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Alfredton 1 1.5 1.44 0.5 0.6 0.6 0.6 41.7% 41.7% 41.7%

Feilding 2 16 / 24 32 2 16.9 18.7 20.6 52.8% 58.4% 64.4%

Kairanga 2 12.5 / 17 25 1.5 13.8 14.8 16.0 55.2% 59.2% 64.0%

Keith St 2 11.5 / 23 20.8 1.5 13.0 14.0 15.1 62.5% 67.3% 72.6%

Kelvin Gr 2 12.5 / 17 25 2 9.1 10.0 11.1 36.4% 40.0% 44.4%

Kimbolton 1 3 2.9 1 2.4 2.5 2.6 82.8% 86.2% 89.7%

main St 2 20 40 2 19.7 15.5 17.1 49.2% 38.0% 42.0%

mangamutu 2 7.5 15 1.5 7.9 8.6 9.2 52.7% 57.3% 61.3%

milson 2 12.5 / 17 25 1.5 13.5 14.6 15.7 54.0% 58.4% 62.8%

Parkville 1 3 2.9 0.5 1.7 1.7 1.8 58.6% 58.6% 62.1%

Pascal St 2 20 38.4 1.5 17.6 14.9 16.0 45.8% 38.3% 41.4%

Pongaroa 1 3 2.88 0.5 0.6 0.6 0.6 20.8% 20.8% 20.8%

Sanson 2 7.5 15 2 6.6 7.3 8.0 44.0% 48.7% 53.3%

Turitea 2 12.5 / 17 25 1.5 12.8 13.8 14.9 51.2% 55.2% 59.6%

 26 271 .32 136 .2 147 .3 160 .2 50 .2% 48 .6% 52 .8%

Note: 1) Fitzherbert substation is planned for 2012. This substation will offload Main Street, Pascal & Turitea substation by 6, 3.9 & 3 MVA respectively.
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Table 8.16: Taranaki Zone Substation Transformer Utilisation Data 

Substation No of Xfmrs
Xfmr Nameplate 

Rating (MVA) ONAN Capacity % Growth
2010 98th  

Percentile Load
2015 98th  

Percentile Load
2020 98th  

Percentile Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Bell Block 2 16 / 24 32 2 16.7 15.8 17.4 52.2% 49.4% 53.8%

Brooklands 2 16 / 24 32 1.5 17.0 14.4 15.5 53.1% 45.0% 48.4%

Cambria 2 10 19.2 1.5 11.7 12.6 13.6 60.9% 65.6% 70.8%

Cardiff 1 3 2.9 0.5 1.3 1.3 1.4 44.8% 44.8% 48.3%

City 2 11.5 / 23 21.2 1.5 17.6 16.3 17.5 83.0% 76.9% 82.5%

Cloton Rd 2 10 / 13 20 1.6 7.2 7.8 8.5 36.0% 39.0% 42.5%

Douglas 1 5 5 0.5 1.3 1.3 1.4 26.0% 26.0% 28.0%

Eltham 2 7.5 / 10 15 1 8.8 9.2 9.7 58.7% 61.3% 64.7%

Inglewood 2 5 10 1 3.9 4.1 4.3 39.0% 41.0% 43.0%

Kaponga 2 2.5 4.8 0.5 2.4 2.5 2.6 50.0% 52.1% 54.2%

Kapuni 2 5 10 1 6.5 6.8 7.1 65.0% 68.0% 71.0%

Katere Rd 2 16 / 24 32 2 0.0 9.4 10.4 0.0% 29.4% 32.5%

Livingstone 2 2.5 4.8 1 2.4 2.6 2.7 50.0% 54.2% 56.3%

manaia 1 7.5 7.2 1 5.3 5.6 5.8 73.6% 77.8% 80.6%

mcKee 2 1.25 2.4 0 2.0 2.0 2.0 83.3% 83.3% 83.3%

motukawa 1 2.5 2.4 1 1.6 1.7 1.8 66.7% 70.8% 75.0%

moturoa 2 11.5/23 21.2 1.8 16.8 15.3 16.7 79.2% 72.2% 78.8%

Ngariki 1 5 / 6.25 5 0.5 2.1 2.1 2.2 42.0% 42.0% 44.0%

Oakura 1 7.5 / 10 10 2 0.0 3.1 3.5 0.0% 31.0% 35.0%

Pohokura 2 10 / 12.5 20 3 1.4 1.6 1.9 7.0% 8.0% 9.0%

Pungarehu 2 3.0 / 4.0 6 0.5 2.6 2.6 2.7 43.3% 43.3% 45.0%

Tasman 2 5 10 0.5 5.6 5.8 5.9 56.0% 58.0% 59.0%

Waihapa 2 1x1.25, 1x2.5 3.75 0.5 1.2 1.2 1.3 32.0% 32.0% 34.7%

Waitara East 2 5.0 / 9.0 9.6 2 3.3 3.7 4.1 34.4% 38.5% 42.7%

Waitara West 2 5 10 2 4.9 5.5 6.0 49.0% 55.0% 60.0%

Whareroa 1 10 9.6 1 5.1 5.3 5.6 53.1% 55.2% 58.3%

 42 326 .05 150 .5 159 .6 171 .7 46 .2% 48 .9% 52 .7%

Note: 
1) Katere Rd substation is under construction and is expected to be energised in 2011. This substation will offload Bell Block, Brooklands & City substation by 3.8, 3.7 & 2.5 MVA respectively.
2) Oakura substation is planned for 2013. This substation will offload Moturoa sub by 3 MVA
3) The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings assigned 

by this standard.
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Table 8.17: Tauranga Zone Substation Transformer Utilisation Data 

Substation No of Xfmrs
Xfmr Nameplate 

Rating (MVA) ONAN Capacity % Growth
2010 98th  

Percentile Load
2015 98th  

Percentile Load
2020 98th  

Percentile Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Aongatete 2 5 10 2.00% 3.5 3.9 4.26 34.9% 38.6% 42.6%

Atuaroa 1 12.5 / 17 12.5 4.00% 6.3 7.6 9.29 50.2% 61.1% 74.4%

Hamilton St 2 16 / 24 32 3.50% 12.1 14.4 17.04 37.8% 44.8% 53.3%

Katikati 1 10 / 12.5 10 2.50% 5.8 6.6 7.43 58.1% 65.7% 74.3%

Kauri Point 1 5 5 2.00% 2 2.3 2.49 40.9% 45.1% 49.8%

matapihi 2 16 / 24 32 3.00% 14.4 16.7 19.39 45.1% 52.3% 60.6%

matua 2 5 10 2.00% 7.4 8.2 9.07 74.4% 82.2% 90.7%

Omanu 2 16 / 24 32 3.00% 0 0.0%

Omokoroa 2 10 / 12.5 20 4.00% 8.9 10.9 13.2 44.6% 54.3% 66.0%

Otumoetai 2 1x10 / 12.5, 
1x12.5 / 15 22.1 2.00% 12.4 13.7 15.09 61.9% 68.4% 75.5%

Papamoa 2 11.5 / 23 23 4.00% 18.3 22.3 27.1 79.6% 96.8% 117.8%

Pongakawa 2 1x5, 1x5 / 6.25 10 2.00% 4.8 5.3 5.89 48.3% 53.4% 58.9%

Te Puke 2 16 / 24 32 3.50% 16.2 18.8 21.82 50.7% 58.8% 68.2%

Triton 2 11.5 / 23 23 3.00% 20.6 23.9 27.68 89.5% 103.8% 120.3%

Waihi Rd 2 16 / 24 32 3.50% 20.6 24.5 29.05 64.4% 76.4% 90.8%

Welcome Bay 2 11.5 / 23 23 3.00% 14.3 16.6 19.24 62.2% 72.1% 83.6%

27 294 .5 164 .8 192 .0 223 .9 55 .5% 64 .20% 74 .26%

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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Table 8.18: Valley Zone Substation Transformer Utilisation Data

Substation No of Xfmrs
Xfmr Nameplate 

Rating (MVA) ONAN Capacity % Growth
2010 98th Percentile 

Load
2015 98th Percentile 

Load
2020 98th Percentile 

Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Baird Rd 2 2 x 5mVA 10 2.00% 6.4 7.1 7.8 63.8% 70.5% 77.8%

Browne St 2 2 x 7.5mVA 14 2.00% 5.8 6.4 7.1 41.5% 45.8% 50.5%

Coromandel 1 5mVA 5 0.50% 2.9 3.0 3.1 58.2% 59.6% 61.1%

Farmer Rd 2 2 x 5mVA 10 2.00% 6.3 6.9 7.7 62.9% 69.5% 76.7%

Kerepehi 2 5mVA & 7.5mVA 10 1.50% 7.4 8.0 8.6 74.2% 79.9% 86.1%

Lakeside + midway 2 3mVA & 3mVA 3 0.00% 1.8 1.8 1.8 58.6% 58.6% 58.6%

Lake Rd 1 5mVA 5 1.00% 4.5 4.7 4.9 89.2% 93.7% 98.5%

maraetai Rd 2 2 x 7.5mVA 15 2.00% 7.9 8.7 9.6 52.3% 57.8% 63.8%

matatoki 1 7.5mVA 7.5 1.00% 3.5 3.7 3.9 46.8% 49.2% 51.7%

mikkelsen Rd 2 2 x 12.5/17mVA 25 2.00% 12.1 13.4 14.8 48.4% 53.5% 59.1%

morrinsville 2 2 x 5mVA 10 1.50% 7.2 7.8 8.4 72.2% 77.8% 83.8%

Paeroa 2 2 x 5mVA 10 1.00% 5.9 6.3 6.6 59.4% 62.5% 65.7%

Piako 2 2 x 7.5mVA 15 1.50% 10.6 11.4 12.3 70.5% 76.0% 81.9%

Putaruru 2 2 x 7.5mVA 15 1.50% 8.9 9.6 10.4 59.5% 64.1% 69.0%

Tahuna 1 5mVA 5 1.00% 4.7 5.0 5.2 94.8% 99.7% 104.7%

Tairua 2 2 x 7.5mVA 15 2.00% 5.3 5.9 6.5 35.5% 39.2% 43.3%

Thames T1 + T2 2  2 x 7.5mVA 15 1.00% 9.6 10.1 10.6 63.9% 67.2% 70.6%

Thames T3 1 5mVA 5 1.00% 2.0 2.0 2.0 40.7% 40.7% 40.7%

Tirau 1 7.5/10mVA 7.5 1.00% 7.4 7.7 8.1 98.2% 103.3% 108.5%

Tower Rd 1 7.5mVA 7.5 2.00% 6.6 7.3 8.0 87.7% 96.8% 106.9%

Waharoa 1 7.5mVA 7.5 3.00% 6.0 6.9 8.0 79.7% 92.4% 107.2%

Waihi 2 2 x 7.5mVA 15 2.00% 14.8 16.3 18.0 98.4% 108.7% 120.0%

Waihi Beach 1 5mVA 5 2.00% 3.5 3.9 4.3 70.6% 77.9% 86.0%

Waitoa 3 3 x 7.5mVA 22.5 1.00% 9.0 9.5 9.9 39.9% 42.0% 44.1%

Walton 1 7.5mVA 7.2 1.00% 4.4 4.6 4.8 60.6% 63.7% 67.0%

Whangamata 2 5mVA & 
7.5/10mVA 10 1.50% 6.4 6.9 7.4 63.6% 68.5% 73.8%

Whitianga 2 2 x 12.5/17mVA 25 3.00% 11.3 13.0 15.1 45.0% 52.1% 60.4%

45 301 .7 182 .1 197 .7 214 .9 64 .3% 69 .3% 74 .7%

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.

Note: ONAN capacities assigned to Kerepehi and Whangamata are the maximum expected allowable loadings because of they have transformers of different sizes.
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Table 8.19: Wairarapa Zone Substation Transformer Utilisation Data 

Substation No of Xfmrs
Xfmr Nameplate 

Rating (MVA) ONAN Capacity % Growth
2010 98th Percentile 

Load
2015 98th Percentile 

Load
2020 98th Percentile 

Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Akura 2 7.5 / 10 14.4 1.5 9.7 10.4 11.3 67.4% 72.2% 78.5%

Awatoitoi 1 3 3 1 0.8 0.8 0.9 26.7% 26.7% 30.0%

Chapel 2 11.5 / 23 20.8 1.5 11.1 11.9 12.8 53.4% 57.2% 61.5%

Clareville 2 7.5 / 10 14.4 1.5 7.1 7.7 8.3 49.3% 53.5% 57.6%

Featherston 1 5 / 6.25 5 1 3.7 3.9 4.1 74.0% 78.0% 82.0%

Gladstone 1 1 1 1 0.8 0.8 0.8 80.0% 80.0% 80.0%

Hau Nui 1 5 / 6.25 5 0.5 3.5 3.6 3.6 70.0% 72.0% 72.0%

Kempton 1 5 / 6.25 5 1 3.3 3.4 3.6 66.0% 68.0% 72.0%

martinborough 1 5 / 6.25 5 2 2.9 3.1 3.5 58.0% 62.0% 70.0%

Norfolk 2 5 / 6.25 10 1.5 5.8 6.3 6.8 58.0% 63.0% 68.0%

Te Ore Ore 1 5 / 6.25 5 1.5 5.1 5.5 6.0 102.0% 110.0% 120.0%

Tinui 1 1.5 1.5 0.5 0.4 0.4 0.4 26.7% 26.7% 26.7%

Tuhitarata 1 3 2.9 1 1.9 2.0 2.1 65.5% 69.0% 72.4%

 17  93 .0  56 .1 59 .8 64 .2 60 .3% 64 .3% 69 .0%

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 

assigned by this standard.
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Table 8.20: Whanganui Zone Substation Utilisation Data 

Substation No of Xfmrs
Xfmr Nameplate 

Rating MVA
ONAN Capacity 

MVA % Growth
2010 98th  

Percentile Load
2015 98th  

Percentile Load
2020 98th  

Percentile Load % Utilisation 2010 % Utilisation 2015 % Utilisation 2020

Arahina 1 10 / 12.5 9.6 1 6.2 6.5 6.9 64.6% 67.7% 71.9%

Beach Rd 1 10 9.6 1.5 7.1 7.7 8.3 74.0% 80.2% 86.5%

Blink Bonnie 1 5 4.8 1 2.3 2.4 2.5 47.9% 50.0% 52.1%

Bulls 1 7.5 7.2 2 5.8 6.4 7.0 80.6% 88.9% 97.2%

Castlecliff 2 1x7.5, 1x10 16.8 2 7.9 8.7 9.6 47.0% 51.8% 57.1%

Hatricks Wharf 1 7.5/10 9.6 2 8.4 9.2 10.2 87.5% 95.8% 106.3%

Kai Iwi 1 5 4.8 1.5 1.5 1.6 1.7 31.3% 33.3% 35.4%

Ohakune 1 TP Tx 10 1 1.7 1.7 1.8 17.0% 17.0% 18.0%

Peat St 2 10/12.5/20 20 2 11.0 12.1 13.4 55.0% 60.5% 67.0%

Pukepapa 1 10 / 12.5 10 1 2.3 2.4 2.5 23.0% 24.0% 25.0%

Rata 1 7.5 7.2 1 1.7 1.8 1.9 23.6% 25.0% 26.4%

Roberts Ave 1 7.5 / 10 7.2 2 4.3 4.8 5.2 59.7% 66.7% 72.2%

Taihape 1 10 10 1 5.4 5.7 6.0 54.0% 57.0% 60.0%

Taupo Quay 1 10 / 12.5 10 1.5 5.5 5.9 6.3 55.0% 59.0% 63.0%

Waverley 1 TP Tx 5 1.5 3.3 3.6 3.8 66.0% 72.0% 76.0%

Waiouru 1 7.5 7.2 0.5 2.6 2.7 2.7 36.1% 37.5% 37.5%

Wanganui East 1 7.5 7.2 1 5.0 5.3 5.6 69.4% 73.6% 77.8%

 19  156 .2  82 .0 88 .5 95 .4 52 .5% 56 .7% 61 .1%

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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8.8.6. Transformer Utilisation and Age

The method of determining transformer ratings (IEC354) relies on the transformers 
being in good condition. Transformers that are advanced in years should be less 
exposed to overloads. Figure 8.9 presents the zone substation transformers by 
utilisation and age. The maroon oval highlights the zone transformers that have a 
combination of high utilisation and age. It should be borne in mind that utilisation has 
been defined using the ONAN transformer rating. In the case of Peat St, the utilisation 
based on the OFAF rating is less than 100%. Second transformers are proposed at 
Peat Street and manaia. A larger transformer is planned for Hatricks Wharf.

Transformer Utilisation vs Age
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Figure 8.9: Zone Transformer Utilisation and Age.

8.8.7. Zone Substation Capacity and Security Levels

Table 8.21 to Table 8.26 below summarise zone substation capacities and security of 
supply levels. 

In manawatu, transformer utilisation has an average of 50%. Seven substations do not 
meet Powerco’s security standards.

In Taranaki, transformer utilisation has an average of 46%. Six substations do not meet 
Powerco’s security standards.

In Tauranga, transformer utilisation has an average of 56%. Papamoa and Triton 
have utilisations at 80% or greater. Five Tauranga substations do not meet Powerco’s 
security standards.

In Valley, transformer utilisation has an average of 64%. Lake Road, Tahuna, Tirau, 
Tower Road and Waihi have utilisations above 80%. Ten Valley substations out of 24 do 
not meet Powerco’s security standards. 

In Wairarapa, transformer utilisation is on average 60%. Six Wairarapa substations do 
not meet Powerco’s security standards.

In Whanganui, transformer utilisation has an average of 53%. Thirteen substations do 
not meet the security criteria.

It should be noted that the class capacity for AAA and AA+ security level substations is 
taken to be the capacity of the lowest rated incoming supply plus the load able to be 
transferred, or the four-hour rating of the transformer, whichever is the lesser, provided 
the load transfer can be carried out in four hours.
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Table 8.21: Manawatu Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of 

33kV 

in-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switch-
gear Firm 
Capacity 

(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Alfredton 1 2 1.5 1.4 1.8 1.5 0.6 0.6 0.7 0 0.6 100% A1 A1

Feilding 2 2 16 / 24 21.1 27 23.9 4 16.9 19.7 21.1 25.1 67% AAA AAA

Kairanga 2 2 12.5 / 17 15 19.1 23.9 5 13.8 16.5 15 19.1 72% AA AAA

Keith St 2 3 11.5 / 23 18.6 23.8 30.6 7.2 13.0 18.8 18.6 23.8 55% AAA AAA

Kelvin Gr 2 2 12.5 / 17 15 19.1 23.9 11.3 9.1 10.0 15 19.1 48% AA AA+

Kimbolton 1 1 3 2.9 3.6 12 1.5 2.4 2.8 0 1.5 160% A2 A1

main St 2 3 20 20 24.8 38.1 12 19.7 22.0 20 24.8 79% AAA AAA

mangamutu 2 2 7.5 7.5 9.3 12 1.6 7.9 8.7 7.5 9.1 87% AA AA+

milson 2 2 12.5 / 17 15 19.2 22.9 7.1 13.5 15.4 15 19.2 70% AAA AAA

Parkville 1 2 3 2.9 3.7 7.6 1.7 1.7 2.0 0 1.7 100% A1 AA

Pascal St 2 4 20 19.2 24.6 38.1 15.5 17.6 21.1 19.2 24.6 72% AAA AAA

Pongaroa 1 2 3 2.9 3.7 7.6 0.6 0.6 0.7 0 0.6 100% A1 A1

Sanson 2 1 7.5 7.5 9.6 15.2 5.2 6.6 7.8 7.5 7.5 88% A2 AA+

Turitea 2 2 12.5 / 17 14.5 18.5 22.9 3 12.8 14.5 14.5 17.5 73% AA AAA

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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Table 8.22: Taranaki Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of  
33 kV  

in-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switch-
gear Firm 
Capacity 

(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Bell Block 2 2 16 / 24 21.1 27 22.9 7 16.7 18.6 21.1 27 62% AAA AAA

Brooklands 2 2 16 / 24 24 30.7 38.1 12 17.0 21.9 21.1 30.7 55% AAA AAA

Cambria 2 2 10 9.6 12.3 22.9 6 11.7 14.5 9.6 12.3 95% AA AAA

Cardiff 1 1 3 2.9 3.7 7.6 1.3 1.3 1.6 0 1.3 100% A1 A1

City 2 2 11.5 / 23 20.4 26.1 22.9 15 17.6 20.5 20.4 26.1 67% AAA AAA

Cloton Rd 2 2 10.0 / 13.0 11.4 14.6 22.9 3.5 7.2 8.8 11.4 14.6 49% AAA AA+

Douglas 1 1 5 5 6.4 22.9 1.9 1.3 1.5 0 1.9 68% A1 A1

Eltham 2 2 7.5 / 10 8.8 11.3 15.2 5 8.8 9.7 8.8 11.3 78% AAA AA+

Inglewood 2 2 5 5 6.2 14.2 1 3.9 4.7 5 6 65% AA+ AA

Kaponga 2 2 2.5 2.4 3 7.6 1 2.4 3.0 2.4 3 80% AA A1

Kapuni 2 2 5 5.8 7.1 22.9 1.5 6.5 7.9 5.8 7.1 92% AA AA+

Livingstone 2 2 2.5 2.4 3.1 7.6 0.5 2.4 2.5 2.4 2.9 83% AA A1

manaia 1 1 7.5 7.2 9.2 22.9 5 5.3 5.9 0 5 106% A1 AA

mcKee 2 2 1.3 1.2 1.5 7.6 1 2.0 2.2 1.2 1.5 133% A1 AA

motukawa 1 2 2.5 2.4 3 4.6 1.1 1.6 1.9 0 1.1 145% A2 A2

moturoa 2 2 11.5 / 23 20.4 26.1 22.9 13 16.8 19.7 20.4 26.1 64% AAA AAA

Ngariki 1 3 5 / 6.25 5.5 7 7.6 3 2.1 2.9 0 3 70% AA A1

Pohokura 2 2 10 / 12.5 10 12.8 71.4 0 1.4 2.0 10 10 14% AA AA

Pungarehu 2 2 3.0 / 4.0 3.5 4.5 15.2 1 2.6 2.9 3.5 4.5 58% AA A1

Tasman 2 2 5 4.8 6.1 22.9 3 5.6 6.4 4.8 6.1 92% AA AA

Waihapa 2 2 1x1.25, 1x2.5 1x1.2, 1x2.4 1x1.5, 1x3.1 7.6 0.6 1.2 1.2 1.2 1.5 80% A2 AA

Waitara East 2 2 5 7.9 10.1 23.8 4 3.3 4.0 7.9 10.1 33% AA AA

Waitara West 2 2 5 5 6.4 23.8 4.3 4.9 5.9 5 6.4 77% AA AA

Whareroa 1 2 10 9.6 12.3 7.6 5.1 5.1 6.3 0 3.8 100% A1 AA

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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Table 8.23: Tauranga Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of 
33 kV  

in-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switchgear 
Firm 

Capacity 
(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Aongatete 2 2 5 5.8 7.2 22.9 5 3.4 6.9 7.2 12.2 28% AA A1

Atuaroa 1 1 12.5 / 17 15 19.1 38.1 5 6.3 7.5 0 5 126% AA AAA

Hamilton St 2 2 16 / 24 24 26.2 38.1 6 12.1 14.2 26.2 32.2 37% AAA AAA

Katikati 1 1 10 / 12.5 10.6 13.6 38.1 4 5.8 6.8 0 4 145% A1 AA

Kauri Pt 1 1 5 5 6.4 7.6 2 2.1 2.9 0 2 103% A2 A1

matapihi 2 2 16 / 24 21.1 26.2 38.1 6 14.4 16.6 26.2 32.2 45% AAA AAA

matua 2 1 5 5.8 7.4 22.9 3.5 7.5 9.3 0 3.5 215% A2 AA

Omokoroa 2 2 10 / 12.5 10.6 13.2 22.9 1.5 8.9 15.5 13.2 14.7 61% A2 AA

Otumoetai 2 2 12.5/15 10.6, 13.2 13.6, 16.9 22.9 4 12.5 15.2 13.4 17.4 72% AA AA

Papamoa 2 2 11.5/23 18.6 23.8 22.9 4 18.4 21.8 23.8 27.8 66% AAA AAA

Pongakawa 2 1 5 5 6.2 22.9 3.2 4.8 6.7 0 3.2 149% A1 A1

Te Puke 2 2 16 / 24 21.1 27 22.9 3 16.8 27.9 26.2 29.2 58% AAA AAA

Triton 2 2 11.5 / 23 18.6 23.1 22.9 2 20.2 23.5 23.1 25.1 80% AAA AA

Waihi Rd 2 2 16/24 21.1 26.2 38.1 5 17.1 24.3 26.2 31.2 55% AAA AAA

Welcome Bay 2 2 11.5 / 23 20.2 25.9 22.9 2 14.5 17.5 23.8 25.8 56% AA AA

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard. Definition of Substation Class Capacity: - Station firm Capacity (MVA) plus Backup capacity (MVA)
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Table 8.24: Valley Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of

33kV

in-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switch-
gear Firm 
Capacity 

(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Baird Rd 2 1 5 4.8 6.1 22.9 5 6.4 11.2 0 5.0 128% AA AA

Browne St 2 2 7.5 10 12.8 22.9 3 5.8 7.9 10 13.0 45% AA AA

Coromandel 1 1 5 5 6.4 22.9 0 2.9 4.2 0 0.0 None A2 AA

Farmer Rd 2 2 5 5.8 6.4 22.9 2.5 6.3 7.0 6.4 8.9 71% AA AA

Kerepehi 2 1 7.5 + 5 8.6 + 5 10.7 + 6.4 22.9 3 7.4 9.2 0 3.0 247% A2 A1

Lake Rd 1 2 5 5 6.2 22.9 2.4 4.5 5.0 0 2.4 186% A1 A1

Lakeside + midway 2 1 3 2.9 3.6 n/a n/a 1.8 4.1 n/a n/a n/a n/a n/a

maraetai Rd 2 1 7.5 7.2 9.2 22.9 4 7.9 12.7 0 4.0 196% A2 AA+

matatoki 1 1 7.5 5.8 7 22.9 3 3.5 5.5 0 3.0 117% A2 AA+

mikkelsen Rd 2 2 12.5/17 17 21.8 22.9 3.7 12.1 13.6 20 23.7 51% AA AA

morrinsville 2 1 5 7 8.7 22.9 3 7.2 8.1 0 3.0 241% AA AA

Paeroa 2 2 5 4.8 6 22.9 3 5.9 7.9 6 9.0 66% AA AA

Piako 2 2 7.5 8.6 10.5 22.9 4 10.6 12.5 10.5 14.5 73% AA AA

Putaruru 2 1 7.5 8.3 10.6 22.9 3.5 8.9 13.1 0 3.5 255% A2 AA

Tahuna 1 1 5 7 9 22.9 3 4.7 5.5 0 3.0 158% A2 A2

Tairua 2 2 7.5 7.5 9.6 22.9 1 5.3 7.2 0 1.0 533% A2 AA

Thames T1 + T2 2 1 7.5 7.5 9.6 22.9 6.1 9.6 12.4 0 6.1 157% AA AA

Thames T3 1 1 5 5 6.4 22.9 6.9 2.0 3.4 0 6.9 30% AA AA

Tirau 1 1 7.5/10 8.8 10.7 22.9 2.8 7.4 8.4 0 2.8 263% A2 AA+

Tower Rd 1 1 7.5 8.6 10.5 22.9 3 6.6 8.3 0 3.0 219% A2 AA

Waharoa 1 2 7.5 7.2 9.2 38.1 3 6.0 6.8 0 3.0 199% AA AA

Waihi 2 2 7.5 10 12.4 22.9 2 14.8 16.9 12.4 14.4 103% AA AA

Waihi Beach 1 1 5 5 6.4 22.9 2 3.5 5.0 0 2.0 177% A1 A1

Waitoa 3 2 7.5 10 12.8 22.9 0 9.0 10.4 20 20.0 45% AAA AAA

Walton 1 2 7.5 7.2 8.9 22.9 3.5 4.4 5.0 0 3.5 125% A1 A1

Whangamata 2 1 7.5/10 + 5 8.8 + 5 10.7 + 6.2 22.9 2 6.4 8.3 0 2.0 318% A2 AA

Whitianga 2 1 12.5/17 17 21.8 22.9 1.5 11.3 14.3 0 1.5 750% A2 AA

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard. For Tairua, it is assumed that the 66kV supply from Coroglen cannot be used because of thermal constraints through the Kauaeranga Valley. Definition of Substation Class Capacity: - Station 
firm Capacity (MVA) plus Backup capacity (MVA)
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Table 8.25: Wairarapa Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of 
33kV 

In-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switch-
gear Firm 
Capacity 

(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Akura 2 2 7.5 / 10 8.5 10.9 22.9 7 9.7 12.3 8.5 10.9 89% AA+ AAA

Awatoitoi 1 1 3 3 3.7 22.9 1.2 0.8 1.0 0 1.2 67% A1 A2

Chapel 2 2 11.5 / 23 18.6 23.8 22.9 9 11.1 15.2 18.6 23.8 47% AA AAA

Clareville 2 2 7.5 / 10 8.5 10.9 22.9 2 7.1 10.4 8.5 10.5 68% AA AA

Featherston 1 2 5 / 6.25 5.5 7 22.9 3.2 3.7 4.3 0 3.2 116% A1 A1

Gladstone 1 1 1 1 1.2 22.9 0.8 0.8 0.8 0 0.8 100% A1 A2

Hau Nui 1 1 5 / 6.25 5.5 7 7.6 0 3.5 3.5 0 0 - A2 A1

Kempton 1 1 5 / 6.25 5.5 7 22.9 3.3 3.3 4.2 0 3.3 100% A1 A1

martinborough 1 2 5 / 6.25 5.5 7 22.9 2.3 2.9 3.6 0 2.3 126% A1 AA

Norfolk 2 2 5 / 6.25 5.5 7 22.9 4 5.8 6.5 5.5 7.0 83% AA AA+

Te Ore Ore 1 2 5 / 6.25 5.5 6.8 22.9 5 5.1 7.2 0 5.1 100% A1 AA

Tinui 1 1 1.5 1.3 1.7 15.2 0.8 0.4 0.5 0 0.8 50% A1 A2

Tuhitarata 1 1 3 2.9 3.7 11.4 1.9 1.9 2.2 0 1.9 100% A1 A1

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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Table 8.26: Whanganui Substation Maximum Demands and Transfer Capacities 

Substation
No of 
Xfmrs

No of  
33 kV  

In-feeds
Xfmr Nameplate 

Rating (MVA)
Xfmr Cont Rating 

20deg (MVA)

Xfmr 4 Hour 
Rating 20deg 

(MVA)

Switch-
gear Firm 
Capacity 

(MVA)

Feeder 
Transfer 

Capacity 
(MVA)

2010 98th 
Percentile 

Load (MVA)

2010 
Maximum 

Demand 
(MVA)

Substation 
Firm 

Capacity 
(MVA)

Substation 
Class 

Capacity 
(MVA)

98th 
Percentile 

Load as % 
of Class 

Capacity

2010 
Security of 

Supply

Desired 
Security 

Class

Arahina 1 1 10 / 12.5 10.6 13.6 22.9 6.5 6.2 7.7 0 6.5 95% AA AA

Beach Rd 1 2 10 9.6 12.5 22.9 6.0 7.1 8.6 0 6.0 118% A1 AA+

Blink Bonnie 1 2 5 4.8 6.1 23.9 2.5 2.3 2.7 0 2.5 92% A1 A1

Bulls 1 1 7.5 7.2 9.2 12.0 3.6 5.8 6.4 0 3.6 161% A2 A1

Castlecliff 2 2 1x7.5, 1x10 1x7.2, 1x9.6 1x9.2, 1x12.3 22.9 5.4 7.9 10.8 7.2 9.2 86% AA AAA

Hatricks Wharf 1 2 7.5/10 8.8 11.3 23.9 8.4 8.4 10.0 0 8.4 100% AA AAA

Kai Iwi 1 1 5 4.8 6.1 15.2 1.5 1.5 1.7 0 1.5 100% A2 A1

Peat St 2 2 10/12.5/20 16.2 20.7 22.9 9.7 11.0 13.7 16.2 20.7 53% AA AAA

Pukepapa 1 1 10 / 12.5 8.8 11.3 22.9 2.5 2.3 3.7 0 2.5 92% AA A1

Rata 1 1 7.5 7.5 9.6 7.6 2.0 1.7 2.1 0 2.0 85% A2 A1

Roberts Ave 1 1 7.5 / 10 7.2 9.2 22.9 4.5 4.3 7.9 0 4.5 96% AA AA

Taihape 1 2 10 9.6 13.6 22.9 1.5 5.4 6.0 0 1.5 360% A2 A1

Taupo Quay 1 2 10 / 12.5 11 14.1 22.9 6.0 5.5 9.8 0 6.0 92% AA AAA

Waiouru 1 1 7.5 7.2 9.2 15.2 0.5 2.6 2.9 0 0.5 520% A2 A1

Wanganui East 1 1 7.5 7.2 9.2 22.9 3.8 5.0 6.2 0 3.8 132% A2 AA

TP Ohakune    * * * 0.5 1.7 2.3 * * * A2 A1

TP Waverley    * * * 0.5 3.3 3.6 * * * A2 A1

Note: The ambient temperature and hot spot temperature for which transformers are rated varies. See Powerco’s Zone Substation Transformer Rating Standard 393S041. ONAN capacities reported are the ratings 
assigned by this standard.
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8.8.8. Manawatu Network Descriptions 

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the manawatu subregion by each zone substation, along with 
the individual development options.

Alfredton, Parkville and Pongaroa substations supply areas of northern Wairarapa. 
They are connected in a ring and have A1 security. Each consists of a single 
transformer that has sufficient installed capacity to meet forecast load growth. There 
are sufficient interconnections between these substations and Mangamutu for mutual 
support. Alfredton, Parkville and Pongaroa’s futures are under consideration and they 
may be disestablished.

Bunnythorpe GxP supplies the western side of Palmerston North and the country 
towards the Rangitikei River. Powerco owns the 33kV switchgear at Bunnythorpe. This 
switchgear is aged and in need of replacement. 

Feilding substation supplies Feilding and the surrounding rural area, commercial, 
industrial, residential and rural load. It has two transformers with a capacity of 21.1mVA, 
which contribute to AAA security. Its capacity will be adequate for the planning period, 
provided the manawatu’s District Council Long-Term Plan of 25 years-plus, showing 
areas available for about 3000 subdivisions, does not come to fruition. Upgrading a 
small section of the existing circuit and constructing a third Bunnythorpe-Feilding 33kV 
circuit is likely to be carried out in the early of planning period. New 33kV switchgear is 
planned at the same time.

Kairanga substation supplies residential consumers in South Western Palmerston 
North, the rural load to the south east of Palmerston North and the Fonterra milk 
factory at Longburn. It has two 15mVA transformers and the load is likely to exceed a 
single transformer capacity near the end of planning period. Two new transformers are 
planned for 2020. At 33kV, Kairanga and Pascal Street substations are connected on 
an open ring from Linton GXP. Kairanga’s present security level is AA, and an upgrade 
of communication link for protection signal is in progress to allow operation with the 
ring closed, providing AAA security

Keith Street substation supplies industrial, commercial and residential load in 
Palmerston North. It also provides support for main Street substation. The transformers 
were upgraded in 2003 to 18.6mVA. It has AAA security. Load has been transferred 
from main Street to Keith Street to better utilise transformer capacity. Its capacity will 
be adequate for the planning period. The load on the 33kV feeders into Keith Street is 
near to the capacity. This is being monitored and some sections of cable will need to be 
replaced. 

Kelvin Grove substation supplies the commercial, industrial and residential load in 
Palmerston North and the rural load to the north. Its single transformer capacity will 
be adequate for the planning period. Its present security level is AA. Upgrading to 
AAA security is being implemented in 2011 FYE. Further development in the industrial 
subdivision area is likely to require either upgrading of the zone substation or a new 
zone substation in the planning period.

Longburn is a disestablished single transformer zone substation through which the 
Linton Kairanga line passes. Its transformer and switchgear were relocated when the 
dairy factory load for which it was established was shutdown. Re-establishment is 
unlikely during planning period 

Kimbolton substation supplies the settlement of Kimbolton and the surrounding 
rural area. It has one 2.9mVA transformer and the present load is close to Its capacity. 
The transformer rotation plan includes replacing the transformer with 5mVA unit. 
Backfeeding from Feilding is possible and a regulator site has been installed to achieve 
this. Its security level is A2. A neutral earthing compensator is being trialled to minimise 
outages due to earth faults.

Main Street substation supplies the Palmerston North CBD. It has a new 11kV 
switchboard, and a new 33kV switchboard. It has AAA security. It has two 20mVA 
transformers and the load has exceeded a single transformer rating. Some load 
has already been transferred from main to Keith and Pascal to better utilise spare 
transformer capacity. Further transfer to Keith Street will be investigated. A new zone 
substation at the south end of the CBD (Fitzherbert) or at the north end of the CBD 
(Rangitikei) is being considered and land will be purchased in 2011 FYE.

Mangamutu substation supplies Pahiatua, a Fonterra dairy factory and the 
surrounding rural area. Load growth largely depends on dairy industry load. Fans were 
fitted to the transformers in 2006 to increase capacity but this may be insufficient 
for the planning period. Transformer rotation plan includes replacing the present 
transformers with two 10 mVA units. Short sections of 33kV cable are being upgraded 
in 2011 FYE. Its security level is AA.

Milson substation supplies the industrial, commercial and residential load in western 
Palmerston North, including the airport. Its security level is AAA. It has two 15mVA 
transformers and its capacity will need to be increased near the end of planning period 
or load transferred to a new zone substation, which will also reduce load off Kelvin 
Grove. Two new transformers are planned for 2018.

Parkville substation supplies the town of Eketahuna and the surrounding rural area. It 
has one 2.9mVA autotransformer. Its security level is A2. There has been a motel and 
other amenities mooted for Eketahuna. Should a 300-500kVA load eventuate, as has 
been forecast, the mD for 2022 would be achieved with just this one major load.



172 2011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKS BACK TO CONTENTS

Pascal St substation supplies the industrial, commercial and residential load in central 
Palmerston North. Its security level is AAA and has two 19.2mVA transformers. The 
load is likely to exceed a single transformer rating in the early of stage of the planning 
period with no load transfer. Fitzherbert or Rangitikei’s new zone substation will alleviate 
load from Pascal Street and no new transformers will be required in the planning period.

Pongaroa substation is a small rural substation supplying the rural load in the north 
eastern Wairarapa area. There is one 2.9mVA autotransformer and its security level 
is A1. Pongaroa can be supplied via 11kV from mangamutu substation, although the 
voltage is marginal under some conditions. Its future is under consideration.

Sanson substation supplies Sanson township, Ohakea Air Force base and the 
surrounding rural area. The single circuit 33kV supply limits its security level to A2 
and upgrading will be very difficult. Sanson has two 7.5MVA transformers and, with 
increased loads, these are operating at peak times past their firm capacity. Transformer 
rotation plan includes changing out the transformers with two 7.5/10mVA units in 
2013. major load increases from Ohakea Air Force base may require a new small zone 
substation in the area and linking up with Bulls substation at 33kV could eventuate.

Turitea substation supplies massey University, Linton Army Camp, industrial, 
residential and rural load to the south east of Palmerston North. It has two 14.5mVA 
transformers and the load is likely to exceed in the middle of the planning period. 
Linton Army camp is presently under consideration to move to Ohakea Air Base. 
This will alleviate around 1.5mVA load from Turitea. The proposed new Fitzherbert 
zone substation will alleviate load from Turitea when a link into massey University and 
Summerhill is established.. Turitea is supplied by one 33kV line from Linton GXP. A 
second line has been considered for providing AAA security but the existing line from 
Linton is short and rarely faults and there is little economic justification for it.

Tararua Wind Power (TWP), not owned by Powerco, has been configured as two 
groups of turbines of approximately 34MW, each in a north and south configuration and 
supplying Kelvin Grove and Turitea substations. They are connected into Powerco by 
a 33kV cable network. At times the Northern generation supply can also be connected 
into Keith Street substation. 

8.8.9. Taranaki Network Description

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the Taranaki subregion by each zone substation, along with the 
individual development options.

Bell Block substation supplies the Bell Block industrial area, and the nearby residential 
and surrounding rural areas. The area offers flat industrial-zoned sites, conveniently 
sited for access to the highway, port and rail at reasonable cost, so further industrial 
load growth is likely. Its security level is AAA and its capacity is expected to be 

adequate for the planning period. With load growth in the Waiwhakaiho area and a new 
Katere zone substation being established, a second 33kV line from Huirangi is planned 
for 2013. 

Brooklands substation supplies the southern residential area of New Plymouth and 
the rural area to the south of the city. There is significant residential development going 
on in the area, and additional residential sections are being subdivided. It is a new 
substation, with AAA security level and has adequate capacity for the planning period. 
To improve the substation utilisation, network reconfiguration between Brooklands, City 
Sub, moturoa and the new Katere substation will be undertaken. 

Cambria substation supplies the commercial and residential areas of Hawera and the 
immediate surrounding rural area. Its security level is AA. It has seen unpredicted load 
growth in recent years and requires upgrading. The plan is to replace present 2 x 10 
mVA transformers with 2 x 12.5/15 mVA new transformers in 2012. This will provide 
adequate single transformer capacity to meet the load growth during planning period.

Cardiff substation supplies the rural area to the west of Stratford and provides support 
for Kaponga. With a security level of A1 it has a single 2.9mVA transformer, which is 
expected to be adequate for the planning period.

City substation supplies the central business district and surrounding residential 
area of New Plymouth. There is some building activity, but there is capacity for further 
development in the central business district where a number of retail and office 
premises are vacant. It has two 20.4mVA transformers and a security level of AAA. The 
33kV cables supplying were upgraded in 2008.

Cloton Road substation supplies the commercial and residential areas of Stratford 
and the surrounding rural area. The population is static, with little building activity, 
although the dairy load is growing. Its security level is AAA and its capacity is expected 
to be adequate for the planning period.

Douglas substation supplies consumers to the east of Stratford and beyond 
Whangamomona. With a security level of A1, it has a single 5mVA transformer, which is 
expected to be adequate for the planning period. 

Eltham substation supplies Eltham town and the surrounding rural area. A significant 
part of its load is taken by Riverlands freezing works and the Fonterra dairy products 
factory. Expansion of the dairy foods factories will result in a load increase. Its security 
level is AAA load is likely to exceed single transformer capacity In the first quarter of 
planning period. New transformers are planned for 2014.

Inglewood substation supplies Inglewood town and the surrounding rural area. 
Its security level is AA+ and its desired level is AA. Two 5mVA transformers will be 
adequate for the planning period.
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Kaponga substation supplies Kaponga and the surrounding rural area. Its security 
level is AA and its single transformer capacity is marginal but, due to low load growth, 
new transformers are planned In the middle of the planning period.

Kapuni substation supplies the rural area around Kapuni and a single large load, 
Balance Agri Nutrients. It previously took co-generation load from the Natural Gas 
Corporation Kapupni site. The generation supplies the Fonterra lactose plant. 
Recently, Balance enquired about 11kV network capacity for 9mVA generation. Kapuni 
substation security level is AA, but will require reinforcement in the planning period. 

Livingstone substation supplies Patea and the surrounding area. Load growth is 
static. Its desired security level isA1 but presently it has AA. It is loaded to its firm 
capacity, but by transferring some load to Whareroa, its capacity is expected to be 
adequate for the planning period.

Manaia substation supplies manaia and the surrounding area. One industrial 
consumer, Yarrows Bread, takes a significant part of its load. It is a single transformer 
substation, backed up by 11kV supply from Kapuni, but the backup is inadequate at 
times. Its security level is A1. A new 33kV switchboard and pad for second transformer 
was installed in 2005. The transformer rotation plan includes a second transformer 
in the first quarter of the planning period. A second 33kV line into Manaia is in the 
planning period but subject to growth, which is largely dependent on Yarrows Bread 
and, possibly, Taranaki By-Products. 

Mamaku Road is a third-party-owned zone substation that supplies the Synfuels plant 
near Waitara. Supply is via two 33kV overhead lines owned by Powerco from Huirangi 
GXP. 

McKee substation supplies the mcKee petroleum production station and the 
surrounding rural area. Its security level is A1 and its capacity is expected to be 
adequate for the planning period. However, the transformers are around 50 years old 
and in a deteriorated condition. Because of limited space in the substation yard, it is 
planned for a single transformer substation. A new 5 mVA transformer is planned in 
the early part of the planning period. Back-up supply can be provided at 11kV. mcKee 
Production station’s 2mW generation is connected at 11kV and 9mW generation at 
33kV.

Motukawa substation is located at Trustpower’s motukawa power station site, and it 
supplies the surrounding rural area. Its security level is A2 and its capacity is expected 
to be adequate. Load growth is minimal. It forms a 6.6kV network, which may be 
upgraded to 11kV in the planning period. 

Moturoa substation is now owned by Powerco ITS and managed by Powerco. 
Previously it was owned by Transpower. It supplies the port area of New Plymouth 
and the western part of the New Plymouth residential area. It also supplies the rural 
area westward to Okato. Its security level is AAA and its capacity is adequate for the 

planning period. It may require reinforcement in the planning period but the possibility 
of establishing a zone substation at Oakura is likely to postpone any need for 
reinforcement in the planning period.

Ngariki substation is on Ngariki Road, between Opunake and Pungarehu. Its primary 
purpose is to provide a back-up supply to the maui Gas Terminal and to Tasman 
substation if a transformer there is out of service. It supplies the surrounding rural area. 
Its security level is AA and its capacity is expected to be adequate for the planning 
period, especially if the gas terminal ceases production.

Oakura substation is an 11kV voltage regulating and switching station. The area 
supplied through this regulator is growing sufficiently to exceed the rating of an 11kV 
feeder. The 11kV line presently feeding this station is rated at 33kV. A zone substation 
is likely to be established during the first quarter of the planning period.

Pohokura substation provides a dedicated supply to the Pohokura natural gas plant. 
Its security level is AAA and its capacity will be adequate for the planning period.

Pungarehu substation supplies Pungarehu and the surrounding rural area. It used to 
supply a dairy factory, which may be reopened. No reinforcement is planned unless the 
dairy factory proceeds. Its security level is AA. 

Tasman substation supplies Opunake, the surrounding rural area and the Shell Todd 
Oil Services maui Gas Terminal at Oaonui. Its security level is AA and its capacity is 
expected to be adequate for the planning period. It has two 4.8mVA transformers, to 
which fans could be retrofitted if necessary. Its security level is AA with 3MVA of load 
able to be transferred to Ngariki substation. Uncertainty surrounds the future loads 
of the STOS Oaonui Production Station. The load exceeds the single transformer 
rating but STOS 1.5mVA load can be transferred to Ngariki remotely. So its capacity is 
expected to be adequate for the planning period.

Waihapa substation is exclusively for supplying the Waihapa petroleum production 
station. It has two transformers – a 2.1mVA and a 2mVA. Its security level is A2. Its 
load is not expected to increase. The 1.25mVA transformer manufactured in 1957 has 
serious corrosion on the tank. This transformer is planned for replacement in the middle 
of planning period.

Waitara East substation supplies the rural area to the east of Waitara and all the area 
north towards mount messenger. Its security level is AA. Little load growth is expected 
and its capacity is expected to be adequate for the planning period.

Waitara West substation supplies the Waitara town area and some nearby rural areas. 
Its security level is AA and its capacity is expected to be adequate for the planning 
period as a proposed large load requiring reinforcement has not materialised.

Whareroa substation is located on the New Zealand milk Products Dairy Factory 
site. It previously supplied and accepted generation from the Kiwi Dairy Factory, and 
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now supplies the rural area to the south of Hawera. There is co-generation from an oil 
and gas well site to the south of the substation. The substation is configured for two 
transformers but only one is now installed. Its security level is A1, but it is loaded to 
its class capacity. It has a transformer rating in excess of the load and future growth 
requirements. The Whareroa transformer is on the transformer rotation schedule.

8.8.10. Tauranga Network Description

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the Tauranga subregion by each zone substation, along with the 
individual development options.

Aongatete substation provides supply to Aongatete, matakana Island, and the 
surrounding rural area. There are a number of coolstores and sawmills in the area. Its 
security level is AA and its capacity is expected to be adequate for the planning period.

Atuaroa substation is a new zone substation that supplies the growing industrial load 
at the north end of Te Puke. It has AA security at present, but this will be increased 
when a second transformer is installed and second 33kV cable laid, depending on load 
growth.

Greerton switching station links the Kaimai Hydro scheme with Tauranga GXP, 
Aongatete and Otumoetai 33kV rings. The security of Greerton is important given the 
importance and number of customers it supplies. 

hamilton Street substation supplies Tauranga City CBD, Sulphur Point and the Port 
of Tauranga. Its security level is AAA and its capacity will be adequate for the planning 
period, provided that the incoming 33kV ring is upgraded. A new zone substation at 
Sulphur Point is proposed for supplying businesses in this area, for backing up matua 
and the the CBD.

Katikati substation is a new zone substation that supplies the town of Katikati and the 
surrounding rural area. Its security level is AA and a second transformer is planned for 
installation in 2015.

Kauri Point substation supplies the area between Katikati and Waihi Beach, including 
some small beach settlements. A voltage regulator is located at Kauri Point substation 
to provide back-up for parts of the 11kV network. Its security level is AA.

Matapihi substation was commissioned in 2009, owned by Powerco ITS And 
managed by Powerco. It supplies the mount maunganui (Bayfair) area. It is located 
adjacent to Transpower’s GXP and has two 16/24mVA transformers. The SCADA hub 
for the Tauranga subregion is housed at matapihi substation.

Matua substation supplies the suburban load on the matua Peninsula, with some load 
growth expected to come from infill housing. It is loaded beyond its class capacity. AA 

security is desired but, due to the single supply, only A2 is available. A second 33kV 
line Is schedule for installation around 2014, and a transformer upgrade proposed to 
begin in 2013.

Omanu substation construction is well under way, and, at the time of writing, 
commissioning was scheduled for march 2011. This new substation will provide 
backup for Triton and matapihi substation. There will be 2 x 16/24mVA transformers at 
Omanu.

Omokoroa substation supplies the area north of Tauranga, a mix of rural, lifestyle 
blocks and urban residential consumers. Load growth for this area is significant, with 
the District Council signalling the possibility of more urban development. AA security 
is desired. A second transformer was installed in 2009. The 11kV switchboard was 
replaced when the second transformer was installed. The protection arrangements 
for the incoming 33kV lines are difficult to set discriminatively. A new zone substation 
at Apata may be required if the presently forecast load from horticulture in the area 
occurs, and in Omokoroa town itself to cater for forecast population growth.

Otumoetai substation supplies the Otumoetai and Bethlehem areas of Tauranga. 
Steady load growth is forecast for this area. Its security level is AA and its capacity is 
expected to be adequate for the planning period, given that the Bethlehem area will 
be supplied from the proposed Bethlehem substation. A transformer change has been 
schedule in 2014. 

Papamoa substation supplies the Papamoa area. Residential growth is continuing at 
a strong rate, and the load has increased rapidly. Its security level is AAA. Substations 
at Te Maunga and Papamoa East are proposed to reinforce Papamoa and to cater 
for the high levels of load growth. Construction of the Te maunga substation in Roxbury 
Place has been scheduled to begin in 2012.

Pongakawa substation supplies rural customers in the Pongakawa area. Its security 
level is AA and its capacity will be adequate for the planning period. However, the 
limited back-up capacity on the distribution network means that a second zone 
substation at Paengaroa is planned. The new substation at Paengaroa will be 
rescheduled for construction in 2012.

Tauranga CBD is supplied by a 33kV ring from Greerton and Tauranga GXP. The 
capacity of each of the circuits in this 33kV ring is between 25 and 28mVA, based 
on sandy soil. The load is roughly the same as firm capacity. A proposal to lay new 
transformer feeder circuits to Waihi Road and new cables between Greerton and 
Tauranga GXP in FY10 will reduce the loading on this ring. Another circuit runs between 
Hamilton Street and Triton substations (Bridge Cable); however use of this circuit to 
supply the CBD from mount maunganui or Triton from Tauranga means a drop to N 
security levels. 
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Tauranga 11kv GxP is a Transpower supply point that supplies the Gate Pa area 
and a large rural area past Pyes Pa and the Kaimai area. Supply is via 110/11kV 
transformers, with a rating of 40mVA. This means that plenty of capacity is available 
but the fault level is high and there are practical difficulties with laying new feeder 
cables along Cameron Road. To supply the new subdivision, a new zone substation is 
proposed at Pyes Pa. This will initially be supplied from Tauranga 11kV GXP at 11kV 
and later be converted to 33kV.

Te Puke substation supplies and the surrounding rural area including Rangiuru 
freezing works. Its security level is AAA this can not be provide until the upgrading 
of the subtransmission circuits between Te matai and Te Puke is completed. With 
the recent establishment of Atuaroa substation, its capacity will be adequate for the 
planning period. Nevertheless, the distribution network has limited back-up capacity 
and a new zone substation is proposed at Rangiuru to supply the proposed Rangiuru 
Business Park, an industrial subdivision. The proposed Paengaroa zone substation will 
also assist with backing up the feeders supplied from Te Puke. 

Triton substation supplies a mix of industrial and urban customers in mount 
maunganui. The industrial load at the Port of Tauranga and the surrounding area is 
growing steadily. Its security level is AAA, a major upgrade of Triton substation has been 
scheduled in 2013. The new Omanu substation, which is planned for 2011, will reduce 
the load on Triton. 

Waihi Road substation supplies urban and commercial load in the centre of Tauranga. 
Load is expected to increase, partly due to infill housing and intensification. Its security 
level is AAA but with predicted load growth In this area, capacity will need to be 
Increased around 2015 to maintain this security level.

Welcome Bay substation supplies the Welcome Bay area. Its security level is AA and 
its capacity will be adequate for the planning period. Because of the terrain, distribution 
feeders follow long routes to cover short distances as the crow flies and customer 
counts per feeder are high. A new zone substation in the Poike/Waimapu area is 
proposed to cater for growth and reduce the customer count per feeder.

8.8.11. Valley Network Description

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the Valley subregion by each zone substation, along with the 
individual development options.

Baird Road substation supplies the northern part of Tokoroa, including the CBD 
and the farming area just to the north of Tokoroa. It has AA security, but is loaded to 
its class capacity. Dairy conversions from pine plantation are occurring in this area. 
Installation of two new transformers has been scheduled in 2012.

Browne Street substation supplies the western side of matamata, including the 
CBD and the rural area towards Cambridge. Security is AA. A second transformer 
has recently be installed at Browne Street. There are now two 7.5mVA transformers at 
Browne Street.

Coroglen switching station comprises two remotely operable 66kV switches that can 
provide an alternative source of supply for Whitianga and Coromandel. This switching 
station will be rebuilt as when the second 66kV circuit is constructed between Coroglen 
and Kaimarama.

Coromandel Peninsula is supplied from Kopu GXP via two 66kV circuits. One of the 
circuits goes to Coroglen through the Kauaeranga valley. The other supplies Tairua, 
and then crosses over to join the other circuit at Coroglen. From Coroglen, a single 
circuit supplies Whitianga and Coromandel. This is a rugged area to which access is 
difficult. The lines are now 50 years old and in need of renewal. Given the load growth 
in the area, the lines have recently been uprated to work at 70 degrees. A programme 
of reconductoring and reconstruction is under way. A second line from Coroglen 
to Kaimarama is going through a Notice of Requirement process and subject to 
easement negotiations. This will see two lines feeding a proposed switching station at 
Kaimarama. 

Coromandel substation is a single transformer substation, which supplies 
Coromandel and the surrounding areas. There is now an interconnection via the 11kV 
network with the Thames coast feeder, but only minimal back-up capacity is available. 
A second transformer has been scheduled to be Installed In 2013, this will allow major 
substation work to be carried out with out effecting supply to the area. AA security 
is desired, but with a single 66kV circuit suppling this substation only A2 security is 
available..

Farmer Road substation supplies two major industrial customers plus the dairy 
farms in the immediate area. Both of these major customers, Tatua Dairy and Wallace 
Corporation have indicated that their loading requirements are likely to increase. AA+ 
security is desired, but due to the configuration of the subtransmissions circuits, only 
AA is available. A new GXP is planned for the Piako area and, once the incoming 
supply is modified, capacity and security will be adequate for the planning period.

Kerepehi substation provides supply to most of the Hauraki Plains, including the 
township of Ngatea. Its security level is A1. Back-up supply via the 11kV network 
is available from Tahuna, Paeroa, and matatoki substations. A second substation at 
mangatarata is planned to better back up Kerepehi. Construction of a second 66kV 
circuit to Kerepehi has been scheduled in 2015, line route negotiations and budget 
justifications may stall this proposal.

Lake Road substation is sited alongside the Transpower 33kV GXP at Hinuera. It 
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supplies farms in the Hinuera area. It has A2 security and is loaded beyond its class 
capacity. A new substation at Okoroire is proposed that will back up the supply in the 
area. 

Maraetai Road substation supplies the southern part of Tokoroa and the rural area 
south to Kinleith. No significant increase in load is predicted during the planning period. 
Security is A1 and it is loaded beyond its class capacity, but this can be increased to 
the required AA by reinforcing feeder links to Baird Road. A new substation is planned 
for mossops Road in the planning period.

Matatoki substation is a single transformer substation supplying the matatoki rural 
area and one major customer, Thames Timber at Kopu. AA+ security is desired, but 
due to a single supply, only A1 is available.

Mikkelsen Road substation is sited alongside Transpower’s Waihou GXP. It supplies 
Te Aroha and the surrounding rural area. It supplies two major customers, Ingham’s 
chicken processing plant and Richmond’s meat processing plant. Its security level is 
AA. Larger transformers 12/17mVA transformers were installed in 2009. mikkelsen 
Road is also the location of the SCADA hub for the Valley subregion. The SCADA hub is 
being upgraded as part of the SCADA master Station replacement project.

Morrinsville substation is situated near the NZmP morrinsville Dairy Factory to supply 
the load at the morrinsville Dairy Company. Indications from NZmP are that the load 
requirements at their morrinsville factory are now likely to increase. AA+ security is 
desired but, due to a single 33kV supply, only A2 is available. 

Paeroa substation supplies the town of Paeroa and the surrounding rural area. Its 
security level is AA and its capacity will be adequate for the planning period. It requires 
AA security for the planning period. The switchgear at Paeroa is in an aged condition 
and has been scheduled for replacement in 2014.

Piako substation supplies the rural area to the east of morrinsville, and provides 
support for morrinsville. Its security level is AA and it will require reinforcement in near 
future. A transformer upgrade project has been scheduled in 2013. Commissioning of a 
GXP on land adjoining Piako substation is planned next year this will offload the Waihou 
GXP. Commissioning of the GXP will lead to major changes to the substation. An indoor 
33kV switchboard will be installed.

Putaruru substation supplies the town of Putaruru, the CHH Putaruru sawmill and 
the surrounding rural area. Its security level is A2 and its capacity will be adequate 
for the planning period. A GXP at Putaruru to increase security for Putaruru and Tirau 
substations is planned. This will provide at least AA security for the planning period. 

Tahuna substation is located near the village of Tahuna. It supplies the rural area north 
of morrinsville and the village of Tahuna. It also provides 11kV support for Kerepehi 
substation. Its security level is A2 and its capacity will be reinforced around 2014. 
Transformer capacity will need to be increased in the near future.

Tairua substation supplies Tairua and Pauanui beach resorts. Both of these areas 
have experienced strong load growth and this is expected to continue. A second 
submarine cable has been installed to improve security to Pauanui. Its security level is 
AA and it will require further reinforcement around 2019.

Thames substation has three 66/11kV transformers. One of the transformers normally 
supplies only the A & G Price foundry because of voltage flicker caused by their arc 
furnace. A transformer upgrade has been scheduled around 2012. AA security is 
desired, but due to the configuration of 66kV suppling Thames, only A2 is available. 

Tirau substation supplies the NZmP dairy factory, the village of Tirau and the 
surrounding rural area. The load requirements are dependent on the dairy factory load. 
Recent indications from NZmP indicate that the load at Tirau may increase slightly. 
Putaruru and Tirau are supplied by a single 33kV line from Hinuera GXP. A GXP at 
Putaruru is planned to increase security for Putaruru and Tirau substations. AA security 
is desired but, due to the single supply, only A2 is available. Installation of a second 
transformer was planned but is subject to load growth at the Tirau factory. 

Tower Road substation supplies the eastern side of matamata and the surrounding 
rural area. Security is A2, but this can be increased to the required AA by reinforcing 
feeder links to Browne Street substation. A project to Increase the transformer capacity 
at Tower Road has been scheduled to begin in 2011. Installation of a 33kV circuit 
between Browne Street and Tower Road to improve reliability has been scheduled 
around 2016.

Waharoa substation supplies industrial loads in Waharoa and an area north of the 
town of matamata. This is a single transformer substation with a security class of 
AA because load can be backed up from adjacent substations via the distribution 
network. Industrial load growth has been higher than expected. Indications are that the 
transformer capacity will need to be increased in 2012 to meet the growing industrial 
load requirements.

Waihi substation supplies Waihi and the surrounding rural area, plus the Waihi Gold 
mine. The peak load is well beyond the substation class capacity and the mine load 
has to be shed in the event of a major outage. Waihi Gold has recently announced an 
extension of operations and may require a 33/11kV substation on site.

Waihi Beach substation supplies Waihi Beach and the surrounding area. Its security 
level is A2. The summer peak has exceeded the transformer rating, so a transformer 
upgrade has been schedule for 2012. 

Waitoa substation is located on NZmP Waitoa factory site. This substation provides a 
dedicated supply to the dairy factory and there are no connections to the external 11kV 
network. The transformer capacity at Waitoa is specified in the supply agreement with 
NZmP.
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Walton substation supplies the dairy load in the Walton area. Its security level is A2 
and its capacity will be adequate for the planning period. 

Whangamata substation supplies the town of Whangamata and the surrounding 
rural area. It is a holiday resort area and its load is determined by holiday demand. Its 
security level is A2, and A1 security is desired. A second transformer has been installed 
although its capacity is only 5mVA, and a second 33kV line is planned, which will 
provide A1 security. Replacement of the small transformer will occur when a larger size 
transformer becomes available. 

Whitianga substation supplies Whitianga and the surrounding rural area. It is a holiday 
resort area, and its peak load is determined by holiday demand. AA security is desired 
but, due to the single supply, only A2 is available. Negotiations are proceeding to obtain 
a route for a new line from Coroglen to Kaimarama to enhance the security of supply 
to Whitianga. A new zone substation is proposed at matarangi to supply the coastal 
area north of Whitianga. Another zone substation has been proposed to supply the 
Whenuakite area south of Whitianga.

8.8.12. Wairarapa Network Description

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the Wairarapa subregion by each zone substation, along with the 
individual development options.

Chapel and Akura substations supply the masterton Central Business District, 
industrial and commercial areas, a significant part of Masterton residential area, and 
rural load to the north west of masterton. Both of these substations require AAA 
security but presently have AA+ because the protection arrangements do not permit 
paralleling. A protection upgrade in masterton is scheduled for completion by 2011. 
Chapel capacity is expected to be adequate for the planning period. Akura has two 
8.5MVA transformers and has exceeded the firm capacity. Two new transformers are 
planned for Akura in the first quarter of the planning period.

Featherston substation supplies Featherston and the surrounding rural area. Its 
security level is A1 and its capacity will be adequate for the planning period. 

Gladstone substation is situated in a rural area to the east of Carterton, and supplies 
the rural load. Its security level is A1. Present transformer is 1.5mVA and there are 
possibilities of new subdivision development which may alter the load forecast. 
Transformer rotation plan includes changing out the transformer with a 3mVA unit in the 
first quarter of the planning period.

hau Nui substation is situated in south eastern Wairarapa, adjacent to the Genesis 
wind farm. Its primary purpose is to connect the wind farm output into the network, 
but it also supplies a very small rural load. Its security level is A2 and its capacity will be 
adequate for the planning period. 

Kempton substation supplies Greytown and the surrounding rural area. Its security 
level is A1 and its capacity will be adequate for the planning period. 

Martinborough substation supplies urban and rural load around martinborough. Its 
security level is A1 and its capacity will be adequate for the planning period. 

Norfolk substation is situated a few kilometres south of masterton. It supplies several 
mVA of load to a single large consumer, as well as other industrial and rural load. Its 
security level is AA. The load has exceeded the single transformer rating but 3mVA load 
can be transferred to Chapel. Re-enforcement is planned in the middle of the planning 
period.

Te Ore Ore substation is on the eastern edge of masterton and supplies a mix of 
residential and rural load. Its security level is A1. It is loaded to its class capacity and at 
times supports Awatoitoi and Tinui, which are fed by single 33kV line. The transformer 
rotation plan includes changing out the transformer with higher capacity.

Tuhitarata substation is situated in the southern Wairarapa area and supplies a rural 
load. Its security level is A1 and its capacity will be adequate for the planning period. 

Tinui and Awatoitoi substations are situated in rural areas to the east of masterton, 
towards Castlepoint, and they supply rural loads. Their security levels are A1 and their 
capacities will be adequate for the planning period. 

8.8.13. Whanganui Network Description

The following paragraphs provide a commentary of the supply arrangements covering 
network adequacy for the Whanganui subregion by each zone substation, along with 
the individual development options.

The Wanganui CBD subtransmission network is to be reconfigured to improve the 
security, reliability and asset utilisation. For Hatricks Wharf, Taupo Quay, Peat Street, 
Beach Road and Castlecliff substations, security levels and future reinforcement 
requirements will depend on the configuration adopted. 

Arahina substation is situated at marton and supplies urban and rural load. Its security 
level is AA and its capacity will be adequate for the planning period. 

Beach Road substation supplies a significant Wanganui west industrial load, including 
Imlay freezing works. It has one 10.6mVA transformer and its security of supply is A1. 
Network security is being revised and, with a major new industrial load, an additional 
transformer will be required. The transformer rotation plan includes installation of 
a second transformer in the first quarter of the planning period. The outdoor 33kV 
switchgear, which was in a corroded condition, has been replaced with a new indoor 
33kV switchgear.
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Blink Bonnie substation is situated to the east of Wanganui, adjacent to the 
Transpower Wanganui GXP. It supplies the rural load to the south of Wanganui. Its 
security level is A1 and its capacity will be adequate for the planning period. However, 
the transformer is 53 years old and parts of the tank are corroded which needs to 
be monitored. The DP value is good for its age. Transformer rotation plan includes 
changing out the transformer in 2015.

Bulls substation supplies Bulls township and the surrounding rural load. Its security 
level is A2 and its capacity will be adequate for the planning period. But the load on 
Parewanui feeder is growing sufficiently to exceed the feeder voltage level threshold. 
A new Parewanui zone substation is planned at the corner of Raumai Road and 
Parewanui Road in the third quarter of the planning period. Initially a voltage regulating 
station will be installed there.fed via a 6km long new 33kV line operated at 11kV from 
Bulls substation. Extension of 33kV line from Bulls to Ohakea Air Force base is planned 
in the middle of the planning period but it depends upon further load growth at Ohakea. 

Castlecliff substation supplies a portion of the city’s industrial load. Castlecliff has one 
9.6mVA and one 7.2mVA transformers, and its security level is AA. Load has exceeded 
the 7.2MVA firm capacity, and transformer rotation plan includes replacing the 7.2MVA 
transformer with a 10MVA unit in the first quarter of the planning period. 

hatricks Wharf substation supplies part of the Wanganui CBD, the airport and some 
residential load south of the river. It is currently operating with a spare 7.5/10mVA 
transformer. A new higher capacity transformer is likely to be installed in the first quarter 
of planning period. There is an 11kV bus tie between Hatricks Wharf and Taupo Quay, 
which has 10mVA load transfer capability between the two substations. However, 
present transformer capacity can not achieve this load transfer capability.

Kai Iwi substation is situated north west of Wanganui and supplies the Wanganui City 
water pumping station and rural load. Its security level is A2. Its capacity is expected 
to be adequate for the planning period, but its 11kV back-up supply is marginal for 
starting the water supply pumps. This situation is under investigation.

Ohakune GxP supplies Ohakune township and a large surrounding rural area. The 
substation is owned by Transpower, with Powerco owning the 11kV switchgear. Its 
security level is A2. Because of its proximity to the ski-fields, a single large development 
could significantly alter the forecast. No reinforcement during the planning period is 
anticipated.

Peat Street substation supplies a mix of residential and commercial loads, including 
the northern part of the Whanganui CBD. It is the main back-up for Taupo Quay 
and Hatricks substations. New 33kV switchgear was installed in 2009 and a second 
transformer (ex Pukepapa) was installed In 2010 to achieve this, AA+ security level.

Pukepapa substation is situated adjacent to Transpower marton GXP. It supplies 
rural load, but also provides a back-up for Arahina and Bulls substations. Its security 
level is AA and its capacity is expected to be adequate for the planning period. The 

transformer at Pukepapa is identical to the Peat Street transformer and will be relocated 
to Peat Street. A refurbished transformer will be installed at Pukepapa.

Rata substation supplies Hunterville and the surrounding area, including 22kV 
distribution. Its security level is A2 and its capacity is expected to be adequate for the 
planning period. 

Roberts Avenue substation is situated in Aramoho, supplying the Aramoho industrial 
area, and surrounding residential and rural areas. Its security level is AA and its capacity 
is expected to be adequate for the planning period. It provides substantial backup to 
Peat Street.

Taihape substation supplies Taihape urban and rural load. A second transformer 
has been installed as a hot spare, bringing its security level to AA, although a 
single transformer bank at Transpower mataroa limits the security. It has a 10 mVA 
transformer, which is in excess of the load, and the transformer is identical to Beach 
Road. Transformer rotation plan includes changing out the transformer in the first 
quarter of the planning period.

Taupo Quay substation supplies the western side of Whanganui CBD, inner residential 
load and the hospital. Its security level is AA. There is an 11kV bus tie between Hatricks 
Wharf and Taupo Quay, which has 10mVA load transfer capability between the two 
substations under non-peak load conditions, but present transformer capacity limits 
transfer to only 6MVA. Higher capacity transformer is planned in the first quarter of the 
planning period.

Waiouru substation is just south of Waiouru township. It supplies Waiouru, Waiouru 
army camp and the surrounding rural area. Its security level is A2 and its capacity is 
expected to be adequate for the planning period. It has one 7.2mVA transformer, which 
will be replaced with a 5mVA unit as part of a transformer rotation.

Wanganui East substation supplies the residential area on the east side of the 
Whanganui River and rural area to the east of Wanganui. Its security level is A2. It is 
loaded more than its class capacity, and feeder interconnection reinforcement will be 
required during the planning period.

Waverley GxP supplies Waverley township and the surrounding rural area. The 11kV 
switchgear is owned by Transpower. Its security level is A2. The disestablishment of 
Waverley GXP requires careful consideration.

8.8.14. Fault Levels and Equipment Ratings

Analysis of fault levels on the network shows that equipment and cable ratings on the 
subtransmission network are generally adequate.

In the Tauranga distribution network, with its high levels of load growth, there are 
instances where small 11kV cables do not have the capability to withstand the full 
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network fault level. Switchgear at Greerton switching station is just within its fault rating 
of 750mVA. When it undergoes a renewal programme, the switchgear will be uprated.

As development occurs, the fault levels will be closely scrutinised and transformer 
impedances will be specified to match the fault capability of the existing network. 

8.8.15. Summary of Subtransmission Network Development

A summary of the major programmes of work, including subtransmission development 
projects expected to be required during the planning period from the Long-Term 
Development Plan, is shown in Table 8.27.

8.9. Medium-Term development Plan (distribution)

8.9.1. Introduction

Powerco’s medium-Term Development Plan (mTDP) deals with the distribution 
system from (but not including) the zone substation to (and including) the 11kV/400V 
transformers.

The analysis and preparation of the mTDP includes:

• Assessment of the Asset management drivers and performance targets;

• Performance assessment of the present system;

• Review of network improvement recommendations ;

• maintenance of appropriate levels of security of supply;

• Optimal development of the distribution system to meet consumer service 
objectives; and

• Focus group discussions with consumer representatives provide helpful input to the 
assessment of priorities.

8.9.2. Medium-Term Development Planning Process

Powerco uses a two-pronged approach to produce its medium-Term Development 
Plan, combining both bottom-up and top-down analyses.

Top-Down Analysis – modelling of the feeders is carried out to determine those with 
thermal loading, voltage drop and age-related problems. These models take network data 
from Powerco’s GIS database and loading data from the SCADA system and mDI meters. 
Various techniques are used to combine this data into information on each feeder’s 
capability, which can then be used to initiate projects to actively develop the network.

Bottom-Up Analysis – This part of the process relies on input from the field staff, 
project engineers and other staff reporting on problems or deficiencies they find on the 
network. This data is used to drive projects to reactively develop the network.

Combining the Approaches – Using the two-pronged approach means that the network 
is developed proactively and, when a project is not picked up by modelling, reactively.

The projects are collated and each is ranked according to its value by safety, asset 
investment efficiency, reliability, environment, quality, potential of adverse litigation, 
operation and maintenance, and shareholder value. 

Where appropriate, the projects are then scoped, approved and undertaken. 
Alternatively, projects can be postponed if they are not immediately required or 
cancelled if, on investigation, there is no need to proceed.

The focus group consultation process assists in linking the top-down and bottom-up 
processes and identifying the priority projects.

8.9.3. Distribution Network Upgrade Projects

The salient distribution network projects are shown in Table 8.27.

8.10. Reticulation Planning

Powerco has recently completed a review of its underground line design standard. 
This has focused on ensuring that underground mV, LV and streetlighting networks are 
designed in an economic fashion and to ensure that contractors design and construct 
underground networks to a good standard. Powerco has completed a review of its line 
design standards, which is awaiting final approval and implementation. These reviews 
will affect the design of new work being installed on the network.

Consultation with consumer groups has assisted in targeting feeder upgrades where 
consumers have found that supply reliability has been poor.

8.11. Implementing development Projects

8.11.1. Resource Consent Requirements

Construction of lines and zone substations can be subject to specific Resource 
Consent requirements. These vary across the many district council territories within 
Powerco’s network area. Council planners administering the District Plans are often 
unable to offer advice on Resource Consent requirements or the process to follow. The 
path towards getting resource consent is usually not clear and this can lead to delays 
in construction, particularly given the limited means available to many line companies 
to buy their way through the process. This means that development projects need to 
commence well in advance of the project being needed so that Resource Consent 
issues are settled before construction starts.

With the focus going on subtransmission building, the implications are that plans for 
subtransmission need to be in action around half a decade before their perceived need. 
It also implies that we need to resource for this kind of work. 
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8.11.2. Easement Issues

New lines require easements to be registered on the land title. In theory, a simple 
landowner agreement may be all that is needed to construct a line, but the lowest risk, 
long-term access arrangement is an easement. Obtaining an easement is not usually 
a problem with lines or cables laid in subdivisions, but when a line is proposed for 
construction across existing titled land, an easement becomes a matter of willing buyer, 
unwilling seller. The stakes can become high if there is limited discretion over the route 
that the line can follow. Compulsory acquisition is an option in theory but the process is 
by no means clear. 

What is needed is significant time allowed for obtaining easements before construction 
work starts. This means up to a 15-year view is needed on proposed lines before 
construction to give adequate time for easement consultation.

8.12. Major Project descriptions

The following are descriptions of the major projects currently under way and 
development project summaries from FY12 to FY16 are provided in Table 8.27. 

8.12.1. New Bethlehem Zone Substation 

Total Cost: $5 .5m Project Status: Feasibility Forecast Accuracy:+/- 20%

The overarching driver for a new zone substation at Bethlehem in Tauranga is to 
restore capacity of supply to the Bethlehem, Otumoetai and Te Puna areas and allow 
for expansion to cater for load growth connected but not yet materialised, as well as 
ongoing growth forecast by local council planning.

The Bethlehem area has been the focus of a great deal of residential growth since the 
mid 90s, driven by previous plan changes and the attraction of good schooling and 
easy access to the city via the upgraded motorway. The Western Bay of Plenty District 
Council has released new urban structure plans for the district. Included in those plans 
is a future rezoning of rural land around Bethlehem to promote residential growth and to 
satisfy the shortage of commercial land. Those changes came into affect in 2005/6. 

The effect of the rezoning and general infill will see a further 4 to 6MVA of residential 
load and 3mVA of commercial growth occurring within the next 10 to 15 years in the 
Tauranga West area alone, based on Smart Growth predictions. much of the residential 
development in the recently rezoned area has already occurred, but occupancy rates 
on developed land are still low. many of the recently reticulated subdivisions are at 30% 
capacity or less. Powerco has reticulated these subdivisions and is therefore obligated 
to provide adequate supply to future dwellings in that area. This requires network 
reinforcement of some description, making it impractical to “do nothing”. A viable 
alternative is to upgrade Otumoetai substation and the feeders from there into the 
Bethlehem area. However, the NPV of the costs of that option are higher than the new 
zone substation option.

The demand is nearing the available capacity on the feeders in the Bethlehem area. 
Distribution feeder capacity is dictated by the contingent load – the load carried when 
an item on the distribution network is out of service. The load will exceed the available 
capacity in 2012. With the new zone substation and the new feeders it provides, the 
loads carried by the feeders will be restored to within their available capacities. 

The project involves purchasing land and constructing a zone substation in the 
Bethlehem area. The substation will be supplied from the nearby 33kV overhead lines. 
The initial proposal is for the substation to be a single bank, supplied from the existing 
subtransmission circuit that runs alongside the proposed substation site, but the designs 
will allow for a second bank and a second transformer to be added as load dictates.

The new substation will be supplied from the 33kV ring that supplies Otumoetai, the line 
from that passes through the middle of the Bethlehem area.

Stage 1: Location of a suitable substation site, negotiation and land acquisition, 
conceptual designs and resource consenting: $1,000,000 FY10/11

This stage of the project has been completed, with a site for the substation purchased 
and consented. 

Stage 2: Substation construction and commissioning: FY12/13/14

This stage involves the construction of a substation at the new site, including a new 
building to house switchgear and transformers, landscaping, a single 16/24mVA 
33/11kV transformer, an 11kV switchboard consisting of three feeder breakers, a bus 
section and incomer, with provision for a further incomer and a further three feeder 
breakers, with room for a further four feeders, 33kV circuit-breaker board consisting 
of two line breakers, one transformer breaker and a bus section, alterations to the 
existing 11kV circuits in the area and extension of the 33kV to the substation site. 
Detailed designs will be undertaken in FY 2012 and an order will be placed for the first 
transformer.

Stage 3: Expand the substation to dual transformer bank substation: FY17/18

Extension of the 11kV switchboard – consisting of three new feeder breakers, an 
incomer breaker, incomer cables, additional 16/24mVA transformer and additional 33kV 
transformer circuit-breaker.

8.12.2. Wanganui CBD (Peat Street, Hatricks and Taupo Quay) Substation Upgrades 

Peat Street, Hatricks and Taupo Quay are the three principal substations supplying the 
Wanganui central business district. Peat Street has recently been upgraded to a twin 
transformer substation, while Hatricks and Taupo Quay each have a single transformer 
installed.

Hatricks Wharf substation has one of the highest utilisations in Powerco’s network and 
this puts the supply to the CBD at significant risk. Hatricks substation and Taupo Quay 
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substation are interconnected by a 10mVA 11kV cable which allows mutual support, 
however the extent of that support is limited by the presently installed transformer 
capacity at each substation. Space constraint at each site does not allow installation of 
additional transformers.

The transformer presently installed at Hatricks substation is Powerco’s spare. The 
previous transformer’s tapchanger burnt out and, following repair, this transformer 
was installed at Pukepapa. Pukepapa’s transformer was removed, refurbished and 
installed as the second transformer at Peat Street substation. Peat Street now has twin 
10/12.5/20 mVA ONAN/ONAF/OFAF units.

The main issue attended to by the two remaining upgrades, (i.e. Hatricks transformer 
upgrade and Taupo Quay transformer upgrade), is that the capacity presently available 
is insufficient to provide back-up needed for a failure of supply to the CBD, from either 
of these substations. This has resulted in the transformer at Hatricks going well into 
overload on occasion. 

hatricks Substation:

Total Cost: $2 .3m Project Status: Commenced Forecast Accuracy +/- 20%

Hatricks substation is about 15m from Whanganui River as space for oil containment is 
limited. The proposed transformer’s size (16/24mVA ONAN/OFAF) and the requirement 
for oil containment required an increase to the size of the site. 

The scope of the project is to purchase and install a new 16/24mVA transformer 
(delivery is expected mid 2011), upgrade the 11kV bus and incomers, upgrade earthing 
systems, replace 33kV switchgear and protection and voltage control system, and to 
provide an oil containment system.

Additional land area for the substation has now been negotiated but has resulted in a 
delay to the original timeline. Completion is anticipated mid-2012.

Taupo Quay Substation:

Total Cost: $1 .5m Project Status: Feasibility Forecast Accuracy +/- 40%

Following the Hatricks upgrade, it is proposed to carry out a similar upgrade at Taupo 
Quay. The justification is similar to, though not as urgent as Hatricks because the 
existing transformer is larger (12.5mVA) than that at Hatricks (10mVA).

The upgrade at Taupo Quay is presently scheduled for the FY13 year and would use a 
matching transformer to that proposed for Hatricks.

Peat St Substation:

Total Cost: $2 .0m Project Status: under way Forecast Accuracy: +/- 10%

Peat Street zone substation currently has a security rating of AA. This is an important zone 
substation supplying part of Wanganui’s CBD and AAA security is necessary. This project 
completes the installation of the second transformer, thereby achieving AAA security.

Previous projects have prepared the way for this. The 11kV and 33kV switchboards 
have switches designated for the second transformer. The ex-Pukepapa transformer 
is a sister unit to the transformer presently at Peat Street. It has been maintained, 
fitted with an oil pump, and the radiators fixed. It is presently being used temporarily 
at Cambria substation, standing in for a failed unit there. The 33kV and the 11kV 
cable connections remain to be completed. Some protection equipment and voltage 
control is required. Hatricks substation is scheduled to be upgraded. During the 
upgrade of Hatricks it will be particularly important that Peat Street substation has both 
transformers installed, as it will be required to pick up a large part of Hatricks’ load.

8.12.3. New Pyes Pa Zone Substation

Total Cost: $4 .9m Project Status: Pre-feasibility Forecast Accuracy: +/- 20%

Two major developments are occurring in the Pyes Pa/Tauriko area of Tauranga. One 
of these is the Grasshopper subdivision, approximately 2000 residential lots and 
commercial/light industrial land. This project has council consents and has been timed 
for completion over the next five or so years. The other is the IMF industrial park In 
Tauriko, where around 360 hectares of land is being developed over a 10-year period, 
predominantly industrial, although bulk retail will be the focus of the early stages. 

A zone substation has been planned in the Grasshopper estate. This would initially 
be supplied at 11kV from the Tauranga GXP and then upgraded to 33kV when 
needed. making use of excavations for storm and sewage pipes, two circuits of 33kV 
underground cable have already been laid from the proposed substation site to the 
corner of maleme and Cameron Roads. 

Options for alternative solutions include running more feeders from the GXP at 11kV, 
and continuing to supply from existing feeders. The problem is that available space on 
Cameron Road for laying cables is so limited that any circuits installed must be those 
that are the most important. The existing distribution feeders have large numbers of 
customers on them already, and they are long, so connecting many customers on these 
would create further supply reliability problems. 

Stage 1: Complete cable circuits and secure site: FY12

Work is to be done to extend the cable circuits back to the GXP and to secure the site 
ready for constructing a zone substation. 

Stage 2: Construct a zone substation: FY13/14

Initially running at 11kV, the new zone substation will be constructed to supply the 
area. New feeder cables will be connected. The economic downturn and the resulting 
slowdown in residential growth is causing delays in the development uptake and the 
dates for land purchase and substation construction are now estimated to be 2013/14, 
possibly later. 
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8.12.4. New Mount Maunganui Area Zone Substations 

Omanu - Total Cost: $7 .3m Project Status: Concept Design 
Forecast Accuracy: +/- 15%

Te Maunga - Total Cost: $6 .0m Project Status: Pre-feasibility 
Forecast Accuracy: +/- 25%

The mount maunganui area is one of the fastest growing regions in New Zealand, 
with the equivalent of three zone substations currently supplying the region; mount 
maunganui GXP, Triton and Papamoa. This area has a rapidly growing load consisting 
of a mix of commercial, industrial and residential customers. Triton substation 
supplies a significant industrial area, including the non-containerised operations of 
the Port of Tauranga. It also supplies half the residential load of the mount maunganui 
peninsula. The existing mount maunganui GXP is currently being reconstructed. This 
reconstructed GXP will continue to supply the remaining residential and industrial 
customers in mount maunganui. The loadings on the three zone substations in the 
region are reaching or have reached their firm capacity. 

Loads are expected to exceed the 23mVA limit of the 33kV subtransmission circuits 
feeding Triton in 2011. Recent thermal resistivity testing in this area has shown that 
the backfill around these cables is susceptible to thermal runaway and the summer 
rating for these cables is recommended to be 15mVA. Loads are already exceeding the 
19mVA IEC derived rating of the Triton transformers, although allowing for load transfer 
and cyclic capacity, the firm capacity will be exceeded in 2012. Loads are expected to 
exceed the 19mVA IEC rating of the Papamoa transformers at 15°C in 2010 allowing 
for cyclic loading and feeder transfer the transformer firm capacity is exceeded in 2012. 
With the zone substations exceeding firm capacity concurrently, the ability for one 
substation to back up another is constrained. 

Loads are expected to exceed the 23mVA limit of the 33kV subtransmission circuits 
feeding Papamoa around 2013. The N-1 limit on the mount maunganui GXP will be 
75mVA once Transpower has installed the new transformers. This limit will be reached 
around 2015. These two issues should be solved in time by the installation of a new 
GXP, preferably in the Papamoa area. The Papamoa zone substation would then be 
fed from this new GXP. There is little scope to transfer loads from Triton to either the 
mount maunganui or Papamoa zone substations due to the already high loads at those 
substations. A new zone substation is therefore required in the Omanu area.

The first project is to build a new zone substation in the Omanu area and supply this via 
new 33kV double circuit cables from the mount maunganui GXP. This would allow load 
to be transferred from the Triton and mount maunganui zone substations and onto the 
new zone substation. 

The second project is to construct a new zone substation in the Te maunga area. This 
will provide a means of supplying the area between matapihi/Bayfair and Papamoa. 
The proposed Te maunga zone substation will be supplied from mount maunganui GXP 
using the present Papamoa subtransmission circuits. Papamoa will be transferred to the 

proposed new GXP at Papamoa East. Alternatively, if the new GXP cannot be constructed 
in time, new transformer feeder circuits from mount maunganui GXP will be laid. 

Two alternative options have been considered: do nothing, reinforce Triton and defer 
the new zone substation. This area of the network has been a high-growth area for 
some time and parts of the network are already under stress with their existing loads. 
Neither the "do nothing" option nor the "defer" option are considered viable option. The 
option to reinforce Triton does not offer the diversity that a new substation does and 
the ability to take more feeders from the site is constrained. 

The proposal is to construct two new transformer substations in transformer feeder 
configuration, with twin 33kV incoming circuits. The project is under design at present. 
Finding the right pieces of land for the sites has taken two to three years and the NOR 
processes have taken over a year to work through.

Construction of Omanu is, at the time of writing, almost complete with commissioning 
expected in march 2011.

A site for Te maunga has been purchased and designated. Design is proposed to be 
done in FY12. 

8.12.5. Matamata Zone Substation Upgrades

Tower Road

Total Cost: $3 .5m Project Status: Feasibility Forecast Accuracy: +/- 20%

The overarching driver for this project is to restore security of supply to the matamata 
area and allow for expansion to cater for load growth into the future without that 
growth further deteriorating reliability and the ability to carry out maintenance efficiently. 
matamata is supplied by two zone substations, Browne Street and Tower Road. 
Browne Street has just been upgraded with a second transformer and new 33kV 
switchgear. Tower Road substation has a single transformer rated at 7.5/10mVA. Both 
substations supply a mixture of urban and rural loads, with 5200 customers connected 
in total. 

Tower Road has a single 33kV supply from Hinuera GXP, while Browne Street has two 
incoming 33 kV supplies, one from Hinuera GXP and an alternative supply from Waihou 
GXP. There is strong 11kV interconnection between these two substations, which until 
recently provided the AA security level required, but load growth has meant that the 
ability to support one substation from another is now limited to low load times. 

Tower Road will be upgraded in a staged manner. While the second transformer at 
Browne Street allows for capacity to take load off Tower Road, a large amount of load 
has already been transferred. If the substation feed areas were reconfigured efficiently, 
the load on Tower Road would reach 10 mVA. Additional developments including an 
industrial subdivision and load increases at the Waste Water Treatment station, as well 
as additional residential development at Banks Street, will result in further load which 
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would be supplied from Tower Road substation. A new 12.5/17 mVA transformer has 
been ordered and will be installed in 2012. Longer term, a second transformer will be 
required to ensure N-1 security. The site is zoned residential, and increasing residential 
activity in the area would warrant a reconstruction of the substation as an indoor 
substation. The proposed new transformer would be of a style that could be transferred 
to an indoor environment. This is expected to occur in 2013. The long-term plan is to 
extend the 33kV subtransmission from Browne Street to Tower Road.

8.12.6. New Sulphur Point Zone Substation

Total Cost: $5 .3m Project Status: Pre-feasibility Forecast Accuracy: +/- 25%

Tauranga has grown rapidly over the last 20 years. The Port of Tauranga has been 
one of the major catalysts for this growth. The Port of Tauranga’s Sulphur Point 
operations continue to expand, and with it, supporting industries have been attracted 
to the Sulphur Point area. The Sulphur point area adjoins the Tauranga CBD area and 
contains not only the Port of Tauranga’s container operation but recreational areas 
such as a marina and a number of boat ramps. Other major industry loads in the area 
include fish processing factories; boat building; waste water treatment facilities and 
more recently residential apartments. Several major developments are scheduled for 
the area once the economy begins to recover; these include substantial residential 
developments, and a marine Park initiated by Tauranga City Council, with a predicted 
load of 5mVA.

In 2005, the Port of Tauranga approached Powerco outlining its proposed growth 
strategy. The Port’s forecast load was predicted to be 6.0mVA by 2010 with growth 
continuing at similar rates into the future. The existing supply to the Port of Tauranga 
was via an 11kV cable from Hamilton Street substation, which also supplied other 
industry in the area. This supply was incapable of meeting the demands of the Port so 
an express cable was installed solely for the Port. At the time, it was considered that 
future growth much beyond 2012 could not be supplied at 11kV so the cable installed 
was a 33kV subtransmission cable, which was configured to operate at 11kV for the 
interim. This was commissioned in 2006.

As part of the Harbour Link project a section of land has been purchased for 
constructing a substation from NZTA. 

The project is in three stages. The first is to work through any consent necessary to 
construct a substation. The second is to construct a twin transformer zone substation 
with indoor 33kV switchgear and six 11kV feeders in FY14. 

The new zone substation would provide the means to back up supply into the matua area. 

8.12.7. Tauranga CBD Reinforcement

Total Cost: $6 .1m Project Status: Commencing Forecast Accuracy: +/- 20%

The existing 33kV subtransmission system supplying the Tauranga CBD consists 
of a ring connecting Waihi Road substation and Hamilton Street substation with 
supply originating from Tauranga substation grid exit point and Greerton switching 
station. Greerton switching station is linked with Tauranga grid exit point via two 33kV 
cable circuits (Committee circuits). Each of the routes is predominantly underground 
cable, with some short sections of overhead line. The Waihi Road route follows the 
Kopurererua Valley and the motorway known as Route K. 

Hamilton Street substation and Waihi Road substation supply electricity to Tauranga’s 
Central Business District and major industry, such as the container port at Sulphur 
Point. These load groups are of sufficient importance to require full N-1 security at 
subtransmission level. Both Hamilton Street substation and Waihi Road substations 
have undergone significant redevelopment over the last five years to meet the dramatic 
increase in electricity demand in the Tauranga area. This growth continues, albeit at 
lower levels and has increased to the point where the capacity of the subtransmission 
circuits is insufficient to meet the peak loads of the two substations should any portion 
of the ring circuit fail. As time passes, load growth means that the proportion of time 
without full N-1 security increases.

Greerton switching station is a switchyard located approximately 1km from Tauranga 
substation GXP. The switchyard connects Kaimai hydropower generation to Powerco’s 
network and is the connection point for sub-transmission rings supplying the 
Omokoroa, Aongatete, Katikati, Kauri Point, Otumoetai and matua zone substations. 
The switchyard is connected to the Tauranga grid exit point by way of two 33kV circuits 
known as the Committee circuits. One of these circuits is fully underground; the other 
circuit is a mixture of underground cable and overhead line. The variation in makeup 
between these two circuits results in unequal load share between the two circuits.

When one of the Committee circuits is out of service, the other circuit cannot carry 
the full load expected unless the Kaimai hydro scheme is running a full capacity. As 
the storage capacity of the scheme is limited, the time that it can run at full capacity 
is usually limited to a small number of hours, and during dry times it may not be able 
to run at greater than half capacity. This means that the network is not capable of 
adequately supplying the western part of Tauranga under contingent situations as it 
should be.

During winter months, the firm capacity on these circuits is exceeded over 20% of 
the time. A fault occurring on the one of these circuits at high load time will result in a 
cascade failure type outage to the Tauranga CBD, Port and area west of Tauranga.
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At present, protection schemes for the Hamilton Street/Waihi Road and Committee 
circuits use pilot wire to give Translay protection over the cable segments. The entire 
subtransmission ring is protected by a single pilot cable which, when it is damaged 
anywhere along its length by third-party excavators, causes complete failure of supply 
to the CBD. This has happened at various times in recent years. 

The reconfiguration of the cable circuits and the need to split the ring supplying 
Waihi Road and Hamilton Street will require significant changes to the protection 
arrangements. A unit protection scheme with main and back up is needed that will clear 
faults quickly and discriminate accurately as is appropriate for a CBD like Tauranga’s. 
Options of high-speed radio have been investigated but they are expensive and suffer 
from signal fade and do not provide the levels of availability required to ensure secure 
operation befitting supply to Tauranga’s CBD and Port facility. 

The project consists of installing two new cable circuits between Tauranga GXP and 
Waihi Road substation to enable the existing cable ring supplying Waihi Road and 
Hamilton Street substations to be split. To achieve this, the section of new cable 
on part of the route (Tauranga GXP to Greerton substation) will be installed as a 
replacement to the existing Committee cables. The redundant Committee cables would 
then form part of the new Waihi Road subtransmission circuit.

The scope of work includes negotiating routes, easement compensation, consenting 
and concept design costs; detailed design, thermal resistivity testing; supply and 
installation of dual circuit XLPE cables between Tauranga GXP and Greerton switchyard 
for 40mVA capacity; supply and installation of dual circuit 630mm Al XLPE cables 
between Greerton switchyard and Waihi Road substation 28mVA; supply and 
installation of fibre optic protection and communication cabling with each of the new 
cable circuits; and new protection relays, settings and commissioning of the new 
schemes to provide unit protection over the cables.

The following alternatives have been considered:

Alternative Likely outcomes

Do nothing. This area of the network has been a high-growth area for some time. The 
load on the 33kV circuits that supply the CBD and west of Tauranga have 
reached their N-1 capacity and there is limited capability to transfer any 
further load off the 33kV network. It is not possible to adequately back up 
the CBD loads due to high loads elsewhere. The “do nothing” option is not 
a viable option. 

Non-Asset 
Solution

The available non-asset solution opportunities have already been exhausted. 
Load control is being used extensively to the point where we receive 
customer complaints, there are no particularly viable embedded generation 
opportunities and captive power (existing port generation) is being used 
when feasible. 

Install a single 
33kV circuit to 
Waihi Rd

Technically, it is possible to install a single 33kV circuit between Tauranga 
GXP and Waihi Road substation, along with a new circuit-breaker at 
Waihi Road. This would provide sufficient security to both Waihi Road and 
Hamilton Street but the risks associated with the Committee circuits would 
not be completely mitigated. Eventually a second circuit would be required 
to separate Waihi Road from Hamilton Street. This is expected to be 
required when the new substation at Sulphur Point in needed, in 2015. The 
scenario used in the attached economic analysis assumes the risk of loss 
of a committee circuit is effectively half that of the “do nothing” option, i.e. a 
one in 30-year event. 

Defer the upgrade 
of the Committee 
circuits until the 
Otumoetai circuits 
are needed

Completing the Waihi Road upgrade and deferring the Committee circuit 
upgrade would reduce project costs by $330,000 but would not provide the 
N-1 security level to the area west of Tauranga as required. The Otumoetai 
circuit upgrades will be needed at a time between now and 10-years’ time – 
their timing is not known presently. 

8.12.8. Te Puke Subtransmission Upgrade

Total Cost: $1 .0m Project Status: under way Forecast Accuracy: +/- 10%

Te Puke substation supplies 5,900 ICPs. It was rebuilt in 2005 with twin 16/24mVA 
transformers being installed. It currently has a firm capacity of 18.2MVA and peak 
of approximately 22mVA. At present, two circuits supply Te Puke substation from 
Transpower Te matai GXP, with a third available but not currently closed under the 
normal system configuration. 

Te Puke A and B circuits have been upgraded to a rating of approximately 24mVA 
each. The circuits also supply the new Atuaroa substation. What remains now is to 
separate the Pongakawa circuit by way of a cable and additional CB at Te matai. 
Ultimately, the supply to Atuaroa will become a dedicated supply rather than off the Te 
Puke bus.
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8.12.9. New Katere Zone Substation

Total Cost: $7 .9m Project Status: under way Forecast Accuracy: +/- 10%

The Waiwhakaiho Valley area is situated just to the east of Fitzroy, on the eastern side 
of the Waiwhakaiho River. It is presently supplied by five 11kV feeders, one from New 
Plymouth City, two from Brooklands, and two from Bell Block substations. All feeders 
are close to fully loaded, leaving little redundant capacity for any contingency, and 
voltage performance is near the lower limit. These feeders also supply the adjacent 
industrial area in Katere Road and Hurlstone Drive.

Significant commercial growth has occurred in the area over the past three years, and 
more is expected. Powerco has in the past (October 2006) made headlines due to a 
low-voltage issue in the Katere Road area. While this issue was later shown to be due 
in part to a single consumer’s inadequate LV supply (due to his load increase), the issue 
did highlight weaknesses in the HV supply to the area.

A new 15-lot Industrial subdivision has been zoned near Katere Road. The first of these, 
Placemakers, has recently connected with a load of 500kVA and a new supermarket 
connection is imminent. In April 2007, the NPDC released its “Options for Growth, A 
Discussion Paper” identifying the land east of Egmont Road and south of Devon Road, 
which is adjacent to Katere Road, as recommended industrial development.

Land has been purchased on Egmont Road, near Katere Road for a new substation 
(refer to Board memorandum 306). Powerco has received consent from NPDC for a 
new substation at this site.

In summary, the project scope includes provision and installation of two 33kV supply 
cable circuits each of 24mVA capacity; provision and installation of new 33/11kV 
16/24mVA transformers and associated switchgear; construction of a substation 
building to accommodate the 11kV and 33kV switchgear; and 11kV distribution 
construction and reconfiguration (affecting eight feeders). 

Options considered were: 

• Upgrade existing feeders, construct zone substation with one incoming 33kV circuit 
over three years but this would have been susceptible to long supply outage from 
single contingent event; 

• Upgrade existing feeders, construct zone substation with two incoming 33kV circuits 
over three years. (This is the selected option.);

• Upgrade existing feeders, lay two new 11kV feeders and construct zone substation 
with two 33kV circuits in five years’ time but this involved significant expense in 
laying new feeders that would be used for only a short time; 

• Upgrade existing feeders, defer the new substation and live with poor supply 
reliability but this might have invoked adverse customer reaction; and 

• Upgrade the existing feeders, fast track the construction of the new zone substation 
with two 33kV circuits, but this was not the best use of time, value or money.

8.12.10. New Paengaroa Zone Substation

Total Cost: $2 .5m Project Status: Feasibility Forecast Accuracy: +/- 20%

A new zone substation is proposed for construction at Paengaroa to supply new load 
coming from new coolstores and horticultural activities. It will also provide a means of 
backing up the supply at Pongakawa. Initially, the zone substation will be supplied from 
the existing 33kV Pongakawa line, but a second stage will be to construct a new feeder 
from Te matai GXP. 

The construction of the new coolstore complex is, however, not progressing as fast 
as first thought, but the need for a substation to reduce feeder lengths and back 
up Pongakawa remains a key primary driver for this project following a number of 
Pongakawa outages over recent times. The project is scheduled for the FY2012 works 
plan. Consents and land purchase approval is complete and the land purchase will be 
completed in FY2011. 

8.12.11. Palmerston North Zone Substations 

New Fitzherbert Zone Substation and 33kv upgrade 

Total Cost: $15 .4m Project Status: Feasibility Forecast Accuracy: +/-30%

Fitzherbert substation is a proposed new substation that will be installed at the 
southern end of the Palmerston North CBD, on land yet to be purchased. When 
constructed, it will offload Main Street and Pascal Street, the two heavily loaded 
substations supplying most of central Palmerston North. Around 6mVA of load will be 
transferred from Bunnythorpe GXP to Linton GXP in the process. This has the effect of 
deferring various other upgrade work. 

Various supply options for supplying Fitzherbert substation are under review. The 
most likely is to take transformer feeders directly from Linton GXP. Commissioning is 
presently scheduled for FY2014.

The existing 33kV cables between Keith Street and main Street substations are 
suspected to need de-rating because the joints have an inadequate mechanical 
support. The derated capacity is less than the present 98th percentile demand at main 
Street. An option is to commence a two-year project in FY12 to replace both the 33kV 
cables between Keith Street and main Street. A second option is to replace the joints 
as there is no indication that the cables are nearing the end of life. 

The two lines from Bunnythorpe to Keith Street substation have a capacity that is 
reaching the 98th percentile demand. One proposal is to upgrade a small section of 
existing circuit with 630mm2 cables. Another option is to run fibre between Kelvin 
Grove and Keith Street and run the three circuits from Bunnythorpe meshed.

Main Street substation is above its firm capacity and its transformer capacity would 
need to be increased. 
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New NEI (North East Industrial Park) Zone Substation

Total Cost: $8m Project Status: Feasibility Forecast Accuracy: +/- 30%

A new 6mVA feeder from Kelvin Grove sub was installed in 2008 for Foodstuffs and 
to provide back-up supply for North East Industrial Park (NEI) development. The 
contracted load for Foodstuffs is 3.5mVA.  It is anticipated that a new zone substation 
will be required near Foodstuffs and North East Industrial Park if more large industrial 
load emerges there. It is anticipated that work on this would need to commence around 
FY2016.

Fielding Third Circuit

Total cost: $1 .6m Project Status: Pre-feasibility Forecast Accuracy: +/-100%

The 2010 98th percentile load on the Bunnythorpe-Fielding lines is 34.5mVA and this is 
near to the ratings of the lines depending on the basis used to rate them. Another line is 
proposed, with land and easement negotiation occurring first, followed by construction.

8.12.12. Cambria Substation Upgrade

Total Cost: 3 .35m Project Status: Started Forecast Accuracy: +/- 20% .

Cambria substation is the principal substation supplying the industrial, commercial, 
residential areas of Hawera and the immediate surrounding rural area. The substation 
is presently running above firm capacity and, in the event of outage of half of the 
substation, a major outage would occur because there is very little support from 
neighbouring substations. The present transformers are rated 10mVA (ONAN) and 43 
years old.

It is proposed to upgrade the transformers to 12.5/17mVA units. The 17mVA rating 
closely matches the capacity of the cables supplying the substation. Other work is 
proposed to be completed with this upgrade, i.e. add oil containment, reconfigure 33kV 
switching, upgrade 33kV cable protection, replace 11kV switchboard and protection, 
upgrade 11kV incomer cables.

The transformers have been ordered and the project will be spread over three years, 
with initial design and transformer order placed in FY11, detail design, construction and 
installation in FY12, with tidy-up and as-built documentation completed FY13.

8.12.13. Huirangi-Motukawa Subtransmission Line 

Total Cost: $2m Project Status: Pre-feasibility Forecast Accuracy: +/-50%

A second 33kV line is planned to be constructed from Huirangi to the Waitara 
East Tee in FY2016. A Tee from the Huirangi to Waitara East line feeds mcKee and 
motukawa and provides a back-up supply route for Inglewood. This arrangement is too 
complicated for adequate protection setting and with mcKee now having up to 9mW of 
generation the network architecture needs to be simplified. 

8.12.14. Motukawa Voltage Conversion

Total Cost: $3m Project Status: Pre-feasibility Forecast Accuracy: +/-30%

motukawa is a 33/6.6kV substation. There is a plan to upgrade this substation to 
33/11kV, but this depends on the load growth. To upgrade to 11kV, all distribution 
transformers not already dual ratio will need to be replaced. Disestablishment of the 
33/6.6kV transformer and supplying 11kV from an Inglewood feeder is likely to require 
additional regulators, auto-reclosers and sectionalisers. 

8.12.15. Omokoroa Urban Substation 

Total Cost: $11 .4m Project Status: Pre-feasibility Forecast Accuracy: +/-50%

Omokoroa is one of five Tauranga area substations that do not meet Powerco’s security 
standards.  It supplies the area north of Tauranga, a mix of rural, lifestyle blocks and 
urban residential consumers. Load growth for this area is significant, with the district 
council signalling the possibility of more urban development. AA security is desired. 
Also, the protection arrangements for the incoming 33kV lines are difficult to set 
discriminatively and Omokoroa requires additional subtransmission capacity.

A new zone substation in Omokoroa town itself (Omokoroa Urban Substation) is 
planned to cater for forecast population growth.  It is anticipated this would be required 
by 2017.  Re-inforcement of the 33kV subtransmission will be needed prior to this to 
restore adequate security.  An additional 33kV circuit is proposed for 2014-16.  An 
alternative to this may be a new GXP in the Aongatete area.  Such an option would 
help alleviate the loading issues at Tauranga GXP and Greerton switching station and 
accommodate the long-term load growth in the Omokoroa, Aongatete and Katikati 
areas. Options for this are being investigated at present.

8.12.16. Oakura Zone Substation

Total Cost: $2 .5m Project Status: Feasibility Forecast Accuracy: +/- 50%

The growing Oakura area is currently supplied by a single 11kV feeder from moturoa 
GXP, with a regulator near Oakura.  Even with slow growth, this supply arrangement is 
likely to exceed voltage limits within the next few years. An 11kV line from Brooklands 
substation to Oakura is already rated at 33kV in anticipation of a future requirement 
for a zone substation at the site of the current Oakura switching station.  It is therefore 
planned to establish a “mini zone sub” with single transformer in FY2013.  By 2015, 
load growth and limitations on the 11kV feeder transfer capacity are expected to 
necessitate a second 33kV line, either from moturoa GXP (12.5km) or Carrington GXP 
(14km).
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8.12.17. Otumoetai 33kV Cables

Total Cost: $3 .2m Project Status: Feasibility Forecast Accuracy: +/- 30%

The new Bethlehem substation will be supplied from the 33kV ring that supplies 
Otumoetai (and matua), the line from that passes through the middle of the Bethlehem 
area. Circuits from Greerton to Otumoetai will need to be reconfigured and upgraded for 
growth and to connect in the new substation at Bethlehem. Planned upgrade work is 
scheduled for 2013-14. 

8.12.18. Piako-Morrinsville Area Upgrades

Total Cost: $3 .5m Project Status: Design Forecast Accuracy: +/- 30%

Piako substation supplies the rural area surrounding morrinsville, plus some of the 
outlying suburban areas of morrinsville. There are two 7.5mVA transformers with fans. 
The 2010 load was 10.9mVA and load growth forecast at 1.5% p.a. The security level 
intended is AA+, and AA security is just available. The transformer capacity at Piako 
substation needs to be increased; an upgrade scheduled for 2012-13.

As a separate issue, a GXP is to be commissioned on land adjoining this substation. 
Design work has started on this project, which primarily concerns the subtransmission 
line and Waihou GXP capacities. The commissioning of the GXP will probably affect the 
timing of the transformer upgrades. The existing transformers are to be transferred to 
morrinsville.

morrinsville substation is situated near the morrinsville Dairy Factory. There are two 
5/7mVA transformers. The 2010 load was 7.3mVA. AA+ security is intended, but 
due to a single 33kV supply, only A2 is available.  Installation of a second circuit into 
morrinsville has been tentatively scheduled for around 2015, subject to feasibility. 
Indications are that the morrinsville Dairy Co will be increasing its load. A project to 
upgrade the transformers at morrinsville has been scheduled for FY2014 using the ex 
Piako transformers.

8.12.19. Tokoroa Area Upgrades

Total Cost: $3 .5 m Project Status: Feasibility Forecast Accuracy: +/- 30%

The supply for Tokoroa and surrounding districts comes from Baird Road and maraetai 
Road substations. Baird Road substation supplies the northern part of the town, 
including part of the CBD and the rural area north.  It has AA security but is loaded to 
its class capacity. Dairy conversions from pine plantation are occurring in this area.

maraetai Road substation supplies the southern part of Tokoroa and the rural area 
south to Kinleith. CHH is planning a new Industrial Park at the Southern end of 
Tokoroa, with a predicted load of around 5.0mVA. If the preliminary load prediction 
proves correct, a new substation will be required to supply the load. Existing security at 
maraetai Road is only A1 with it being loaded beyond its required class capacity of AA.  
Security can be improved by increased transformer capacity and associated upgrades.

Installation of two new 12.5/17 mVA transformers at Baird Road has been scheduled 
in FY2012.  At maraetai Road it is planned to upgrade the existing two 7.5mVA 
units (supplying 7.8mVA load) in FY2014-15.  The project will include bunding and 
switchboard renewal work.  A new zone substation in Tokoroa South, with associated 
subtransmission work, is scheduled for FY2014 or later.

8.12.20. Coromandel Area Zone Substations

Total Cost: $3 .5 m Project Status: Feasibility Forecast Accuracy: +/- 30%

The matarangi area, north of Whitianga, is a rapidly growing area of the Coromandel 
Peninsula.  Currently it is supplied from Whitianga, but capacity and voltage issues 
will constrain the load growth in a few years’ time. A new zone substation is therefore 
planned, with initial site and consent planning in 2014, and major construction 
scheduled for commissioning in FY2016. This new substation will alleviate loading on 
the Whitianga substation.

Similar issues exist to the south of Whitianga, and for the same reasons it is anticipated 
that a new zone substation will need to be established in the Whenuakite area.  This is 
expected to be later than FY2016.

8.13. network development Project Summary

Development project summaries from FY10 to FY15 are provided in Table 8.27. The 
projects are presented in categories of Renewal and Development (they have not yet 
been separated into the Information Disclosure categories). 

The projects under the FY10 category come from the FY11 works plan. The FY12 to 16 
project summaries come from the Improvement Register. 

The FY12 to FY16 projects are assessed using a multi-stakeholder assessment process 
(known as Coin), whereby the projects are reviewed against a set of four strategic 
objectives representing stakeholder needs under which constraints are applied. The 
objectives are set out in Section 2.6.

The total expenditure amounts in Table 8.27 can be seen to confirm the forecast 
expenditures in Section 10.
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Table 8.27: Summary of Development Projects

AmP Network Development Programme Summary

Potential Projects Project Driver

AMP 
Reference 
Section Options

System Growth Project FY2011 B FY2012 F FY2013 F FY2014 F FY2015 F FY2016 F    

DOH

Bulls split Parewanui feeder    $900,000   Asset Performance; Service 8.8.13 Live with poor reliability; construct new zone 
substation

misc voltage level upgrades   $258,000    Asset Performance; Service   
Misc links or circuit reconfigurations  $550,000 $96,000 $100,000 $95,000 $80,000 Asset Performance; Service 8.9.3; 

9.6.7
 

misc conductor upgrades  $3,182,300 $3,225,000 $2,277,000 $790,000 $160,000 Asset Performance; Service 8.9.3; 
9.6.7

 

misc potential voltage regulator sites    $180,000    8.9.3  
SOH
Roberts Ave to Peat St 33kV feeder   $750,000    Risk management; Service 8.8.13 Do nothing and let Wanganui CBD remain 

supplied from a single line
Parewanui 33kV feeder    $1,300,000   Load Growth; Service 8.8.13  
Tokoroa South subtransmission    $1,000,000   Load Growth; Service 8.12.19  
Te matai/Rangiuru/Paengaroa 33kV 
subtransmission

   $1,000,000 $1,000,000  Load Growth; Service 8.12.10  

Omokoroa Urban substation 
subtransmission

     $2,210,000 Load Growth; Service 8.12.15  

Norfolk to Chapel upgrade 33kV line    $1,000,000   Asset Performance; Service 8.8.12  
Arahina to Pukepapa second 33kV line      $1,000,000    
Huirangi to Bell Block second 33kV line     $1,200,000   8.12.9  
Huirangi GXP to mcKee second 33kV line   $500,000     8.12.13  
manaia second 33kV line   $600,000     8.8.9  
Oakura second 33kV line      $2,000,000  8.12.16  
Wanganui GXP to Taupo Quay second 
33kV line 

   $1,400,000   Load Growth; Service   

Omokoroa additional 33kV circuit   $2,000,000 $2,000,000 $2,000,000  Load Growth 8.12.15 Construct new GXP at Aongatete
Bunnythorpe GXP to Feilding third 33kV line    $1,600,000   Load Growth; Service 8.12.11  
Blue mountain establish 66kV line   $960,000 $960,000 $960,000  Load Growth 8.12.20  
Kopu to Tairua 66kV line upgrade   $1,000,000 $1,000,000 $1,000,000  Asset Performance; Service 9.12.3; Look for generation options in Whitianga 

(although none have surfaced)
Whenuakite substation 66kV 
subtransmission

     $1,000,000  8.12.20  

Kopu to Kauaeranga 110kV line   $1,000,000 $1,000,000   Asset Performance; Service 8.8.11; 
9.12.3

Look for generation options in Whitianga 
(although none have surfaced)

misc 33kV second line installation  $150,000 $200,000 $100,000   Load Growth; Service   
misc 33kV subtransmission upgrades  $300,000 $280,000 $320,000   Asset Performance; Service 8.8.4  
misc new subtransmission  $500,000 $480,000  $455,000   8.8.4  
DUG 

Browne St additional 11kV feeder  $500,000        
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Potential Projects Project Driver

AMP 
Reference 
Section Options

System Growth Project FY2011 B FY2012 F FY2013 F FY2014 F FY2015 F FY2016 F    

massey/Summerhill feeders off Turitea    $1,400,000   Load Growth 8.8.8 Do nothing - accept worsening reliability and 
operational constraints

misc additional lines/links  $1,270,000 $1,420,000 $80,000 $250,000  Load Growth; Service   
misc 11kV cable upgrades  $986,000 $241,000 $150,000 $390,000  Load Growth; Service   
SUG

Keith St to main St 33KV cable replacement  $1,000,000  $1,000,000   Asset Integrity; Security 8.12.11 Tolerate more maintenance and fault repair
Taupo Quay 33kV OHL river crossing     $1,200,000  Security   
Fitzherbert 33kV upgrade    $1,000,000   Asset Performance; Service 8.12.11  
Kairanga to Pascal sub upgrade 33kV line      $1,850,000 Asset Performance; Service 8.12.11  
EP West to Keith St 33kV cable upgrade    $700,000   Asset Performance; Service 8.12.11  
Bulls to Sanson second 33kV line     $1,300,000  Load Growth; Service 8.8.8  
Bethlehem 33kV subtransmission     $2,000,000 $2,000,000 Load Growth; Service 8.12.1 Interconnect matua with Sulphur Pt, or do 

nothing and let the existing 33kV ring overload
Otumoetai 33kV cable installation    $3,240,000   Load Growth 8.12.17  
Atuaroa 33kV circuit  $1,100,000     Load Growth 8.8.10 Do nothing - accept worsening reliability and 

operational constraints
Waihi Rd to Tauranga 33kV circuits  $2,000,000     Load Growth; Risk 

management
8.12.7 Do nothing and accept N security level to 

CBD for growing lengths of time. Increase 
the capacity of the existing subtransmission 
circuits

matua alternative 33kV circuit    $2,500,000   Service 8.12.6 Increase 11kV interconnections from 
Otumoetai and Sulphur Pt, or do nothing and 
accept reducing reliability at matua

misc additional cable installations/
equipment

 $50,000 $180,000 $100,000   Load Growth; Service   

misc 33kV cable upgrades   $100,000 $100,000   Asset Performance; Service   
ZTR

Fitzherbert establish substation    $15,400,000   Load Growth; Service 8.12.11 Increase capacity at main St substation and/or 
Pascal substation, or purchase land vs lease 
land - various substation capacity and growth 
options. Timing depends on load growth and 
CBD security requirements

NEI establish substation      $8,000,000 Load Growth; Service 8.12.11 Defer while supplying from new 11kV feeders, 
transformer upgrades at Kelvin Grove and 
milson, or zone substation at Bunnythorpe 
with new feeders

Parewanui establish substation      $2,550,000    
Bethlehem substation   $3,200,000     8.12.1  
Oakura upgrade to mini 33kV zone 
substation 

  $2,750,000    Load Growth; Service 8.12.16 Upgrade moturoa zone substation and 
increase feeder capacity in Oakura area

Hatricks zone transformer  $1,500,000     Load Growth; Service 8.12.2 Live with potential for outage in Wanganui 
CBD

mcKee upsize zone transformers    $500,000   Load Growth   
Taupo Quay upsize zone transformer    $1,500,000   Load Growth; Service 8.12.2 Construct new substation with N-1 security 

between Hatricks and Taupo Quay
Kaponga upsize zone transformers      $1,500,000 Load Growth 8.8.9  
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Potential Projects Project Driver

AMP 
Reference 
Section Options

System Growth Project FY2011 B FY2012 F FY2013 F FY2014 F FY2015 F FY2016 F    

main St upsize zone transformers    $2,000,000    8.12.11  
Akura upsize zone transformers, new units     $2,000,000  Load Growth; Service  Do nothing and accept reliability and 

operational constraints
Eltham upsize zone transformers      $2,000,000 Load Growth; Service 8.8.9  
Cambria upsize zone transformers  $2,350,000     Load Growth; Service 8.12.12 Do nothing and accept reliability and 

operational constraints
Livingstone upsize zone transformers      $1,500,000  8.8.9  
matua upgrade zone transformers    $1,000,000   Load Growth; Service 8.8.10 Improve 11kV back-up capacity with Sulphur 

Pt.
morrinsville upgrade zone transformers    $1,500,000   Load Growth 8.12.5  
Piako upsize zone transformers  $1,000,000 $1,000,000     8.12.18  
Tower Rd transformer upgrade  $1,000,000     Load Growth; Service 8.12.5  
maraetai Rd substation upgrade    $2,000,000 $2,000,000  Load Growth; Service 8.12.19  
Tirau second zone transformer   $1,000,000    Asset Performance; Service 8.8.11 Do nothing and accept reliability and 

operational constraints, or upgrade feeder 
capacity from Lake Rd and upgrade Lake Rd.

Coroglen - Kaimarama reconductor  $2,000,000      9.12.3  
Gate Pa / Hospital substation      $2,500,000    
Pyes Pa substation   $2,000,000 $2,000,000   Load Growth; Service 8.8.10; 

8.12.3
Accept worsening reliability in Kaimai area, 
and constrain the new connections to the 
Pyes Pa subdivision

Sulphur Point substation   $2,000,000 $3,000,000   Load Growth; Service 8.12.6 Additional feeders from Hamilton St or restrict 
supply to businesses in the Sulphur Pt area

Te maunga substation  $2,000,000 $2,000,000    Load Growth; Service 8.12.4 Increase transmission capacity into mt 
maunganui. Add feeders at Papamoa and 
mt maunganui. Upgrade subtransmission 
capacity into Papamoa

Tokoroa South substation    $1,560,000   Load Growth; Service 8.12.19  
Wairakei zone substation (Papamoa East)   $2,500,000 $2,500,000   Load Growth; Service 8.8.10 Limit the connection of new customers in the 

Papamoa East area
Thames substation upgrade  $2,000,000 $500,000    Load Growth; Service 8.8.11  
Baird Rd substation upgrade  $2,000,000     Load Growth; Service 8.12.19  
Piako GXP 33kV reconfiguration   $500,000    Load Growth  Upgrade Waihou GXP and enhance 

subtransmission to Piako
Tairua 66kV voltage regulator installation    $2,000,000   Load Growth; Service  Do nothing and accept risk of voltage 

collapse, or install capacitors or install 66kV 
voltage regulator

Te Puke 11kV switchboard replacement     $1,000,000  Asset Integrity; Reliability  Do nothing - accept H&S risk, more 
maintenance

Katikati second zone transformer     $1,000,000  Asset Performance; Service 9.12.11 Accept reduced supply reliability
misc works inc. incomer upgrades, install 
link

  $375,000 $300,000   Asset Performance; Service   

misc transformer upgrades  $250,000 $875,000   $400,000 Asset Performance; Service   
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Potential Projects Project Driver

AMP 
Reference 
Section Options

System Growth Project FY2011 B FY2012 F FY2013 F FY2014 F FY2015 F FY2016 F    

misc transformer rotations  $150,000 $100,000  $380,000 $185,000 Load Growth   
DGS
misc switchgear installation  $120,000  $60,000 $60,000  Service   
DOT          

motukawa transformers 6.6kV to 11kV 
upgrade

  $1,000,000 $1,000,000 $500,000 $500,000 Load Growth 8.12.14 Defer the changeover to 11kV

misc transformer upgrades  $250,000 $250,000 $250,000 $310,000 $250,000 Load Growth   
DRG          
misc voltage regulator installation  $1,715,000 $1,095,000 $860,000 $175,000 $230,000 Load Growth; Service   
DUT          

Additional distribution transformer sites - 
Wanganui

 $500,000        

misc new transformer installations   $170,000    Load Growth   
misc upgrades overloaded transformers  $250,000 $250,000 $250,000 $250,000 $250,000 Load Growth   
ZBG

matarangi substation    $500,000  $2,500,000 Load Growth; Service 8.12.20 Install additional 11kV or 22kV feeders from 
Whitianga

Omokoroa urban substation     $1,300,000 $1,950,000  8.12.15  
Poike Oropi proposed substation      $1,950,000  8.8.10  
misc land purchase and design   $730,000   $960,000 Load Growth; Service 8.8.10  
ZIE

Te Puke injection plant upgrade  $767,000      7.11.6  
ZOT

Whenuakite Substation     $500,000  Load Growth; Service 8.12.20  
misc substation land procurement     $150,000  Load Growth; Service 8.12.20  
ZSG

Beach Rd 11kV switchgear & building 
extension

  $1,000,000    Asset Integrity; Reliability 8.8.13 Do nothing - accept H&S risk, more 
maintenance

Sanson 11kV switchgear replacement     $585,000  Asset Integrity; Reliability 8.8.8 Do nothing - accept H&S risk, more 
maintenance

Totals $0 $29,440,300 $36,327,000 $63,687,000 $22,850,000 $37,525,000   
unspecified development projects $26,009,807 $0 $0 $0 $0 $0

Total (nominal) $26,009,807 $30,087,987 $37,942,970 $67,983,494 $24,928,135 $41,838,411
Reactive Development $1,914,322 $1,240,645 $1,219,766 $1,167,707 $1,111,728 $1,136,997
Total IR projects + Reactive budget 
(nominal)

$27,924,128 $31,328,631 $39,162,736 $69,151,201 $26,039,863 $42,975,408

Deferrals from previous year  $3,995,106 $10,510,841 $25,278,264 $71,075,316 $74,880,612
Deferrals to next year $3,995,106 $10,510,841 $25,278,264 $71,075,316 $74,880,612 $95,116,083
Total Budget (real) $23,929,022 $24,278,764 $23,356,330 $21,878,189 $20,380,981 $20,395,520
Total Budget (nominal) $23,929,022 $24,812,897 $24,395,313 $23,354,150 $22,234,567 $22,739,937
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9. nETwoRk PERFoRMAnCE EnhAnCEMEnT PLAn 

9.1. Introduction

This section of the plan describes network development to enhance the reliability, safety 
and environmental profile of the distribution network. 

Safety performance enhancement is to a large extent workforce-related, and is 
about fostering safety-focused leadership and culture within both Powerco and 
its contractors. most of the safety initiatives described in this section are therefore 
people-focused rather than network equipment-focused. Nevertheless, some network 
projects are centred on eliminating safety hazards. Regular reviews of safety incident 
investigations are described. From these, a variety of improvement actions are 
implemented, ranging from asset-based improvements, improvements to systems and 
processes, training and competency improvements, to amendments of standards and 
protocols. 

Reliability improvement is covered in Section 6.6 from the perspective of overhead 
line renewal, which has a tendency to worsen if left alone and, given the age profile, 
may require an increase in reliability target. This section covers the feeder reliability 
performance, historical trends and plans for automation which, while taken from the 
perspective of improvement, will actually be used to partly offset an ongoing worsening 
of reliability as the network ages.

This section of the plan also looks at Protection and Control developments, 
encompassing protection, SCADA, communications, load-control and metering 
aspects. 

Environmental planning is also covered in this section. Sites have been audited for 
environmental performance, and programmes of work have been proposed to lower 
the environmental risk profile posed at each site. 

Finally, Powerco’s plans for Smart Network implementation are outlined. 

Powerco has a range of enhancement plans for different performance focuses. These 
are:

• Network Automation Plan;

• Health and Safety Incident register; and

• Environmental Improvement Plans and Standards. 

These plans are discussed in this section of the plan, including tables of projects giving 
year, estimated cost and brief comment for each proposed project. Detailed discussion 
of these projects, generally including linkages to service level targets, can be found 
in the above plans. Because of the large number of projects, detailed discussion is 
considered to be beyond the scope of this document. 

9.2. Safety Enhancements

Safety enhancement programmes are driven from a variety of perspectives and 
sources. They are generally approached with risk-based techniques. 

9.2.1. Health and Safety Plan

The purpose of the Health and Safety Plan is to document the proposed pathway we 
will take to execute and improve all areas of our Health and Safety performance. The 
main areas of focus are as follows;

• Committed safety leadership;

• Business-wide safety culture; and

• Continuous Improvement of safety systems.

9.2.2. Committed Safety Leadership

This focus area seeks to foster leading by example and through greater interaction, 
and implementing initiatives aimed at achieving a safety culture that leads to positive 
safety practices and behaviour among all employees and contractors. These include 
the continued visible commitment of management, followed by the setting of safety 
expectations and the ongoing monitoring of internal and contractor safety performance. 
The following is a list of the key actions required for this to be achieved. 

Proposed actions include:

• Implementing 100% Safe initiative;

• Ensuring that all Powerco employees are aware of the impact of their behaviour on 
safety and risk management;

• Expanding the wellness programme;

• Promoting driver safety with employees;

• Interacting with key agencies to support contractors and share public safety 
message; and

• maintaining WSmP tertiary status and ensure practices are consistent across the 
business.

9.2.3. Business-wide Safety Culture

Interaction and strong leadership needs to be focused to ensure that a safety culture is 
developed across the business, including contractors. We need to use our own safety 
culture, and positive behaviour, to ensure that our contractors remain focused and 
show improvement in their safety performance.
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Proposed actions include:

• Working closely with contractors to improve safety focus, using all available resources; 

• Developing and sharing fit for work programmes;

• Taking increased control of training and competency; and

• Better capturing and analysing root cause information.

9.2.4. Continuous Improvement of Safety Systems

To provide the safest possible working environment for Powerco employees, 
contractors and public alike, it is necessary to put in place systems and procedures 
that will both prevent workplace incidents and injury, and mitigate the risks to Powerco 
contractors working on its networks. The purpose is twofold: to ensure appropriate 
management of work-related Health and Safety issues; and, to ensure that network 
risk assessments are completed, practicable projects are developed and completed to 
ensure our risks are managed appropriately. 

Proposed actions include:

• Ensuring standards reflect our commitment to hazard mitigation;

• Improving Safety management Systems;

• Continuing with a three-year project to document safety aspects of field work; and

• Increasing the emphasis on risk assessment and mitigation at planning and design 
stage. 

9.2.5. Hazard Management System

A project is under way to create a system for identifying and communicating the 
hazards that exist on the network assets. The project is described in Section 11.3.2. 

9.2.6. Network Incident Register

The Network Incident Register is a database of network incidents, incident investigation 
reports and lists of actions to close out report recommendations. The incidents 
range through protection system mal-operations, switching errors, electric shock or 
contact by the public, serious near-miss incidents and serious injuries by contract 
staff. meetings are held at six-weekly intervals at senior management level to discuss 
investigation findings and implementation of actions pursuant to the investigations. 
Generally, the investigation findings are related to process or standards. Occasionally, 
the investigations result in retrospective upgrades of equipment deemed to be unsafe. 
Examples include: 

• A certain design of transformer tank breather fitted, whereby minimum approach 
distances are encroached while the silica gel is changed;

• Prevention of the use of cable joints in zone substation cable basements;

• maintenance and upgrade of a certain batch of vacuum circuit-breaker bottles;

• Need for distributed generation backfeed protection;

• Replacement of a certain quality of cable sealing ends; and 

• Investigation of methods of detecting LV phase or neutral breakage.

9.2.7. Red Pin Defect Process 

The Network Operations team can place “do not operate” orders on equipment if it 
is suspected to be unsafe. Tags are placed on SCADA and on network operational 
schematics until the equipment has been repaired and returned to normal service. This 
results in renewal and maintenance actions rather than enhancement actions.

9.2.8. Zone Sub Integrity Assessment 

Semi-regular site inspections are undertaken to review the robustness, integrity, 
durability and operational reliability of zone substations. The aim is that sites: 

• Are safe and comply with legislative safety standards; 

• Remain operational should an extreme event occur; 

• Are appropriately secure against unauthorised entry; and 

• meet legal and environmental requirements and obligations consistent with 
Powerco’s values. 

Issues covered by the integrity assessments include:

• Site configuration and buildings, including review of compliance with required 
clearances to live equipment; 

• Physical site security (fences secure, locks adequate);

• Earthing systems – integrity of earthing system and mitigation of risk of life and 
property from step and touch voltages;

• Oil containment and operational noise (these are covered in Section 8.8);

• Segregation of cables and trenches;

• Protection against earthquakes, fire, extreme weather events, floods;

• Health and safety, such as presence of asbestos and containment of batteries. 

Examples of the enhancement work that results from these reviews include:

• Erection of barriers around equipment that does not meet required safety 
clearances;

• Fence upgrades;

• Earthing system upgrades; and 

• Installation of acoustic noise abatement equipment. 
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9.2.9. Switchgear Replacements 

While not strictly enhancements, certain types of distribution switchgear have been 
regarded as operationally risky for their sites. Focus on replacing distribution switchgear 
occurs when the switch is located at a network normally open or in a confined space. 
Risk analysis is done to determine if a switch should be replaced due to safety or 
whether it should be operated in a “dead” configuration. 

9.2.10. LV Switchgear and Pillar/Service Box replacements 

Also while not strictly enhancements, work is done to replace and upgrade low-voltage 
street pillars that are considered to be unsafe to members of the public. Low-voltage 
switchgear in certain distribution substations are also to be upgraded to allow the safer 
changeover of supply between transformers. 

9.2.11. LV Fuses 

In some areas, overhead low-voltage circuits are protected only by HV fuses. Where 
the length of LV overhead circuit is long and the transformer is small, the fault clearance 
times can be long. This gives rise to a public safety hazard. Such incidences are being 
identified for the fitting of LV fuses. 

This programme of work stems from an actual incident where a fallen conductor 
caused the electrocution of a member of the public. Successive conductor clashing 
weakened the conductor, allowing it to fall. Had there been LV fuses, the conductor 
probably would not have fallen. 

9.2.12. Substation and Equipment Locks

Equipment such as zone substations, ground-mounted distribution switchgear and 
transformers and air-break switches are locked. Locking provides security against 
public access and protection against unauthorised network switching. many of the 
locks and keys have reached an age where the key patterns are no longer secured by 
locksmiths. Different keys are also held by field staff who operate in different regions, 
which limits the inter-changeability of staff between regions. 

A new lock and key system is being rolled out across the entire network. This will start 
with zone substations and then progress through ground-mounted equipment and air-
break switches. Locks will also be replaced through grandfathering. 

9.2.13. New Equipment Trials

New equipment, such as switches, undergoes a process of trial by committee (Network 
Advisory Team). This is where experienced engineers and field personnel get together 
for the purpose of inspecting a piece of equipment for approval on the network. This 
process results in a report recommending the use, non-use or conditional use of a 
piece of equipment.

9.3. Reliability Planning Considerations

9.3.1. Business Planning Drivers

Powerco’s network reliability strategy is set by the business plans. Reliability is 
mentioned several times in the FY11 to 15 Business Plan: 

Business Plan Section Statement

Strategic Goals maintain reliability and responsiveness to outages within customer 
expectations. 

Strategy map Reliable supply; Improve electricity network reliability through 
automation; Be responsive to customer outages via network operating 
and dispatch; New outage management system and complete SCADA 
roll out. 

Customer Perspective Responsive, reliable, competent.

Process Perspective – 
manage Asset Strategy

Develop and implement strategies for managing the risk of reliability 
deteriorating (renewal, security, automation, root cause analysis). 

In summary, the focus is on:

• Increasing the level of network automation;

• Improving the security in the network;

• Renewing network to reduce the likelihood of faults happening in the first place; and 

• Analysing and dealing with the root causes of faults.

9.3.2. Reliability Performance Comparisons

As set out in Section 5, Powerco’s SAIDI and SAIFI do not compare favourably with the 
performances of other network companies of similar customer density. The variations 
in SAIDI year on year can be attributed to storm activity; some of Powerco’s network 
areas are highly susceptible to storms. The SAIFI is higher than other comparable 
networks. maintaining SAIDI at previous levels has been part of the strategy; however, 
network age is expected to increase, leading to a worsening of reliability. 

To improve the inherent security of the network, there has been a focus on, for 
example:

• Improving the supply security of CBD and urban areas by reducing the number of 
customers per feeder by constructing more zone substations. Note that expenditure 
on this type of work will fall into either the expenditure category of (1) system growth 
or (2) reliability, safety and environment. 

• Applying network automation to improve the supply restoration response times to 
fault events. This includes installing SCADA, loop automation schemes, fault locators 
and fault indicators, ground fault neutralisers and reclosers. 
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To improve the underlying condition of assets there has been a focus on, for example, 
blitzing (i.e. targeting asset replacement and renewal investment on) the worst-
performing feeders. This targets renewal activity to where reliability is worst and seeks 
the best value for dollar spent. Note that expenditure on this type of work will fall into 
the asset replacement and renewal expenditure category. 

9.3.3. Reliability Road Map

managing electricity network reliability requires a holistic approach to customer service 
quality that involves every part of the electricity business and involves the entire life 
cycle of the network assets. That is, there is an angle that affects reliability from the 
conceptual planning phase, the design and construction phase, and the operation and 
maintenance phases. 

Non-Feeder Backbone 
Initiatives 

(Worst-Performing Circuits, 
Worst-Performing devices, 

UG Cable Replacement 
& System Inspections & 
Repairs, & Distribution 

Automation)

Protect  
the  

Backbone 
(Hardening and 
Sectionalising

3  
PRongEd 

APPRoACh

Long-Term  
Approaches 

(System Capacity, 
Overload, Refurbishment 
& Replacement of Ageing 

Infrastructure)

Figure 9.1: Reliability Management Triangle. 

A mix of different time-framed initiatives is needed for a holistic approach. Some 
reliability improvement initiatives can provide a quick short-term benefit at the 
expense of longer-term reliability, such as curtailment of planned shutdowns. Some 
initiatives have an immediate impact and a medium-term benefit such as tree-clearing. 
Conversely, some initiatives have a long-term horizon (such as new feeders and zone 
substations) where programmes are like working on a long jigsaw puzzle and where 
some of the expenditures (like consents) may not provide any reliability benefit for 
several years. 

This is a point communicated in a recent E21C presentation called “Grid 
modernisation” (Tony Saker, UmS, E21C Conference 2009) by means of the triangle 
shown in Figure 9.1. This is a service interruption reduction programme that achieves 
short-term performance targets and supports a long-term sustainable network. 

Figure 9.2 is a map that outlines ways of maintaining and improving network reliability. It 
guides our reliability works and maintenance planning process. It recognises that there 
are six phases affecting supply outages to customers: 

• A network fault occurs, or an item of network equipment becomes unavailable;

• Equipment unavailable for service causes an interruption to the supply to customers;

• The interruption of supply is widespread or localised;

• The cause and location of the fault needs to be identified;

• Supply to as many customers as possible is restored in timely fashion; and

• The faulted equipment is repaired in a quality and timely fashion.

While each of these phases requires a different focus from different parts of the 
business, some elements of the network management process, such as the defect 
management process, impact on reliability from every angle. The capital works and 
maintenance strategy processes require attention from all of the focus areas.
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Initiatives are 
characterised 
by their phase 
in the asset 
life cycle and 
by the time 
focus for 
implementation 
and achieving 
the desired 
objective.

SAIDI ( = SAIFI x CAIDI)

Faults per 100km of circuit SAIFI (average number of faults experienced by the customers) CAIDI (average length of interruption for the customers)

 
Reduce incidence of faults on 
network (prevent faults from 
happening)

 
Reduce incidence of faults 
causing interruptions (improve 

resilience of network to faults)

 
Reduce numbers of customers 
exposed to interruptions

Enable the cause of fault to be 
pinpointed more efficiently . 

 
Minimise CM impact to 
customers exposed to 

interruptions (non-faulted parts)

 
Minimise CM impact to 
customers exposed to fault 

repair time (faulted parts)

Fault Prevention
Rectify the underlying root cause of 
faults. Schedule planned outages 
carefully. 
 

Improve Fault Resilience 
Improve network security - its ability 
to ride through faults or shutdowns 
without causing loss of supply longer 
than 1 minute.  
 

Reduce Customer Exposure
If an outage does occur, then limit the 
number of customers it affects. 
 

Effective Fault Location
If a fault does occur, then pin point 
its location quickly so that supply 
restoration can occur effectively and 
repair efforts begun. See Notes 1, 2 
& 3.

Improve Outage Restoration
For customers that are affected, isolate 
and minimise the faulted part & restore 
supply to customers connected to non-
faulted network parts quickly & safely. 
See Note 2.

Minimise Repair Impact 
Restore supply to customers connected 
to faulted parts of the network quickly & 
safely. Restore damaged equipment to 
its original condition. See Notes 1 & 3.
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AT Asset design matches the terrain 
and environment eg possum guards 
& bird spikes installed where needed, 
assets located out of harm’s way. 
ST Asset renewal plan adequately 
resourced and well targeted 

LT Subtransmission network security 
through architecture, capacity & 
redundancy levels appropriate
MT Auto reclose applied to appropriate 
feeders 
MT Implement fault neutralisers

AT Service lines & feeder spurs fused
ST Implement reclosers & sectionalisers 
ST Network open points well 
configured 
LT Reduce numbers of customers 
per feeder
LT Subtransmission network security 
through architecture, capacity & 
redundancy levels appropriate

LT Improve ability to pinpoint the 
location of faults through fault locators 
& electronic fault indicators

LT Improve backup ability of 
distribution network through extra 
feeder links and voltage regulation
MT Improve fault isolation through 
sectionalisation
MT Increase levels of remote control
MT Implement feeder automation - eg 
self healing networks

LT Improve backup ability on 
distribution network
MT Implement greater sectionalisation, 
more network switches
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AT Well-engineered asset component 
specification
AT Well-engineered asset configuration 
eg minimise conductor clashes
AT Construction techniques & quality 
well aligned to specifications (fit for 
purpose)
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service

LT Protection schemes well 
engineered, implemented & 
commissioned
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service

LT Reclosers properly set
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service

LT Network equipment (cables, 
overhead line) has the capability to 
withstand multiple closures onto faults 
during fault finding, documented asset 
capability.
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service

LT Networks designed so that cable 
sections & line sections can be isolated 
by switches
AT Limit customer numbers exposed 
to repair time eg limit daisy chained 
transformers
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service
MT Complicated automation 
projects well-communicated to fault & 
operations staff

AT Improve back-up switching at LV
AT Improve ability to connect 
generators for back-up supply
AT Designs that allow simple isolation 
and earthing for removing equipment 
from service
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AT Network well maintained in good 
order & condition 
ST Vegetation issues managed
AT Effective defects management 
ST Eyes & ears - clear channels for field 
staff to report network risks. Notice taken 
of the risks.
AT Communication with third-party 
diggers

AT Protection systems well maintained. 
AT Field staff trained in operating and 
maintaining the complicated schemes.
AT Effective defects management 

AT Network fuses of correct size 
implemented. 
AT Effective defects management 

AT Field staff have access to cable 
fault locating equipment & have 
capability to locate faults 
AT Effective defects management 

AT Improve local fault response 
through availability and competency of 
fault staff
AT Fault staff trained in automation 
schemes
AT Effective defects management 
AT Clear escalation process to meet 
large outages 

ST Optimise holdings of stores and 
spares
AT Enhance reactive repair processes 
for more timely repair
AT Effective defects management 
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AT Human error incidents reduced 
through training & competency
ST Planned outages optimised and 
well-coordinated
AT Network operating within its normal 
capacity and configuration
ST Operational risks well managed

AT Operations staff trained in using 
the fault neutralisers and protection 
equipment

AT maintain close working environment 
with field staff at all levels

AT Improve local response through 
effective information flow to fault staff 
& controllers
AT Improve information available to 
controllers about the fault through 
SCADA. 
AT Improve systems & procedures 
used by controllers for locating faults. 

AT Improve local response through 
effective information flow between fault 
staff & controllers
AT Improve network controller decision 
making, clear procedures, good training
AT Operations staff trained in using 
automation schemes
AT Improve systems & procedures 
used by controllers for isolating faults. 

AT Improve systems for recording & 
monitoring network (“red pin”) defects. 

LT = Long Term
MT = Medium Term
ST = Short Term
AT = All terms

Note 1: Quick fault location and repair also means that innate network security can be restored, leading to lower risk of outage.
Note 2: For some faults, locating the fault and outage restoration is done at the same time.
Note 3: Locating a faulted piece of cable often has to be done as part of repair.
Note 4: Effective defects management is needed at all phases.
Note 5: Close operational liaison with field staff needed at all levels.



1972011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKSBACK TO CONTENTS

9.3.4. Reliability Performance – Lagging Measures

Lagging measures of reliability performance include regularly monitoring the measures 
set out in Section 4. These include: 

• Numbers of faults per length of line; 

• Numbers of interruptions per length of line; 

• Number of customers per interruption; 

• SAIFI; 

• CAIDI; and 

• SAIDI. 

Feeder performance is monitored monthly and regional performance tends to be 
monitored annually. 

9.3.5. Reliability Performance – Leading Measures

Leading measures of reliability performance include: 

• Age profile indicators – there is a direct comparison between faults caused by 
defective equipment and the age and condition of network equipment; 

• Network security – security represents the resilience of the operation of the network 
to equipment outages, for example, its back-up ability; and 

• Availability of fault staff – if adequate numbers of fault staff are not available to the 
network operations team, then we can expect that fault response times will be 
longer than they could be.

Forecast renewal needs for the network result from the equipment condition records 
and from asset age profiles. These are indicating that network renewal expenditures will 
have to increase if the number of faults (defective equipment) is to remain as they are. 
Through the worst-performing feeder process, we are forecasting a trend of increasing 
faults causing interruptions. The age profiles show that the need for overhead hardware 
replacement in the Western Region is growing. These point to a need for additional 
general renewal work being needed in coming years, especially in the Western Region.

9.3.6. Global Network Reliability vs Localised Reliability

When analysing reliability performance, it needs to be borne in mind that regional 
reliability trends can mask local level supply reliability issues. Local level reliability issues 
are reviewed through the worst-performing feeder process and reported on monthly. 
The FIDI performance of feeders by type is presented in Section 7.5.

9.4. Automation - Reliability Improvement

maintenance of the supply reliability to Powerco’s customers will be delivered by 
adoption of Automation and Renewal philosophies. Powerco runs a reliability-influenced 
overhead line renewal programme in which reliability of supply is used as a flag for the 
need for renewal (refer to Section 7.6).

The reliability plan uses the key performance indicators outlined in Section 4 to derive 
a five-year plan of automation and renewal projects that seeks to maintain the supply 
reliability performance of Powerco’s network. The plan ranks the projects derived to 
ensure a maximum reduction of interruptions for the money spent. 

9.4.1. Automation Philosophy

According to the IEEE PES DA Tutorial 1998, automation is “a set of technologies 
that enable an electric utility to remotely monitor, co-ordinate, and operate distribution 
components in a real-time mode from remote locations”.

The driving forces for automation are to:

• To reduce the effects of mAIFI (auto-reclose) on modern appliances;

• Respond to growing customer expectations towards reductions in outages;

• Reduce the consequence of service interruptions and power quality problems;

• Improve SAIDI; 

• Continually improve our propositions to customers;

• Improve efficiency;

• Improve asset utilisation;

• Detect equipment problems earlier; and

• Improve workforce productivity.

9.4.2. SCADA at Zone Substations

The long-term intention is that zone substations will be fully SCADA-enabled. This may 
include full measurement and control of all network elements as follows;

• Circuit-breakers;

• Where electro-mechanical protection equipment is employed, a minimum of earth 
fault and over-current is expected for indication and control purposes;

• Where numeric relays equipment is employed, it is envisaged all alarm points will be 
monitored for indication and control purposes;

• Auto-reclose functionality should be enabled and remotely controlled where 
applicable;

• Transformers; and

• Voltage, load indication and tap change control and indication.
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9.4.3. Automation on Subtransmission Networks

Automation for subtransmission is considered on a case-by-case basis. However, in 
general, indication and measurement of 33kV circuit-breakers may be applied, and 
follow rules to be applied to distribution feeders. 

As a long-term benchmark goal, spur line subtransmission may have distance-to-fault 
indication installed, initially on cross-country feeders, and to have approximately one LFI 
site per 5km of circuit length placed at strategic locations.

There are situations where primary backfeed for a substation without an N-1 supply is 
required to be fed by 11kV due to a fault on the subtransmission network. The option 
of installing remote switches may be considered for up to three sites to give adequate 
backfeed capacity to the substation during off-peak load periods. 

Distance to fault schemes can be added to subtransmission line protection where the 
circuit covers difficult terrain for access. These schemes have mixed success, however. 
They rely on a line having constant reactance along its length, but this does not usually 
arise in practice for subtransmission schemes. 

9.4.4. Automation on Distribution Networks

Reclosers and sectionalisers are used to sectionalise and isolate commercial, urban, 
rural and remote rural ICPs, as well as long feeders. 

The basic configuration is that a recloser should be installed past a feeder circuit-
breaker to sectionalise for different zoned ICPs, or strategically sited for the feeder 
length, based on faults per km in that region. Two reclosers are generally not installed 
downstream of each other due to protection discrimination issues, and, where 
additional devices are required, a sectionaliser should be considered. However, the 
newer technology reclosers can rely on co-ordinated reclosing time, which allows them 
to be installed successively on the same feeder. SCADA communications are generally 
required to be installed where possible. 

One device may be installed per 30km of feeder where ICPs increase by 500 
consecutively, with the layout of the feeder determining what type of device is required 
(a poor performing feeder could have an additional device added to the feeder).

New voltage regulator installations tend to be SCADA-enabled for indication and 
control. Existing distribution regulators may be retro-fitted for SCADA operation. 

Strategically placed at feeder extremities and open points, current and voltage sensors 
may provide real-time voltage and line current monitoring during backfeeding for fault 
conditions and planned outages.

Rapid fault location on rural networks minimises outage times. One method of 
improving response times is the installation of Line Fault Indicators (LFI) to segment 

the area to be patrolled. Each new LFI site will receive an individual asset ID to 
allow maintenance strategies to be implemented to ensure reliability, and all SCADA 
representation updated, as appropriate. As technology allows, remote monitor LFIs will 
be installed. Presently, a cost-effective method is not available for universal application. 

Underground networks may have Electronic Fault Indicators (EFI) applied to aid locating 
faults. New work will consider the installation of additional EFIs.

Automation should be considered at mid and open points along the feeder; this will 
include EFIs and SCADA control indication.

Where ICP numbers exceed 1200 customers on a F3 or F4 feeder, then a mid-feeder 
remote switch/recloser (in conjunction with fault indicators) may be installed on either 
air break or underground switch sites. Where ICP numbers exceed 1500 customers on 
a F3 or F4 feeder, then a mid-feeder remote switch/recloser, and a remote open point 
switch may be installed on either air-break or underground switch sites.

Some opportunities exist where the remote control of normal open point switches can 
reduce outage times. In such cases, a remote-controlled device may be considered. 
Where the total number of ICPs between both reclosers is more than 700, or a line 
length exceeding 50km is found, a remote device may be installed. 

Remotely controlled switches may be installed when travel times for fault staff is 
excessive to operate frequently used switches, when sectionalising a feeder or applying 
backfeeds during unplanned outages. 

To be successful, distribution automation relies on feeder back-up links having 
adequate capacity and voltage drop performance. Projects to assure adequate back-
up links is often a prerequisite to installing an automation scheme. 

To enable reclosers to discriminate through auto-reclose dead times, Powerco has 
been reviewing the application of auto-reclose to its feeders. Suburban feeders have 
a one shot reclose if a risk analysis allows. Rural and remote rural feeders have a multi 
shot auto-reclose applied. 

9.4.5. Loop and Team Automations

Loop automation is an appropriate form of automation for a lot of Powerco’s feeders. 
Loop automation is best applied to F4 feeders supplying rural areas, while the “team” 
type automations are best applied to suburban feeders of F3 type. Both loop and team 
automations have the potential to improve the restoration speed of supply following 
faults. 

There are some practical limitations, but loop automation is ideal for applying to rural F4 
feeders and some remote rural F5 feeders, which are less meshed than F3 feeders, and 
usually cover difficult terrain and sparsely populated areas where radio communications 
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is difficult. The timed reclosing feature of modern reclosers allows several of them to 
be installed in series. They all have the same protection settings and this bypasses the 
protection discrimination problems that usually arise with this kind of arrangement. 

The F5 feeders are usually radial in nature with little opportunity for alternative 
feeds. Reclosers can be used to sectionalise the lines and find faulted sections, but 
opportunities for restoration via different paths are more limited than on F4 feeders. 

The “team” type automation systems apply best in suburban situations where there are 
usually multiple routes for supply restoration. They are presently proprietary and, for 
that reason, Powerco is looking at trialling three types of scheme with different degrees 
of logic centralisation. 

All of these automation types rely on adequate capacity and voltage to be available 
on the chosen feeders. This means careful load flow planning and upgrades of lines in 
some cases before they can be implemented. 

For F2 feeders, the best form of ensuring reliable supply is to have unitised protection 
between switching points and to use distributed circuit-breakers. This will be expensive 
to apply and would be applicable to Tauranga, Palmerston North, Whanganui and New 
Plymouth CBDs but the plan is that we can chip away at this when circumstances 
permit. 

9.4.6. Earth Fault Neutralisers

The earth fault neutraliser is a zone substation-located device that can compensate 
for earth faults and enable supply to continue. Powerco has installed one earth fault 
neutraliser at Kimbolton and is in the process of installing others at Waitara East and 
Kerepehi. 

So far, experience is that there are many earth faults that have been compensated that 
could have resulted in interruptions.  On the other hand, much enhancement work 
needs to be done before the Earth Fault Neutraliser can be commissioned. Powerco is 
presently undertaking a review of the effectiveness of the earth fault neutralisers. 

9.5. Regional Reliability Performance Review

The graphs in Figure 9.3 regionalise the trends in Figure 5.4. These are lagging 
measures (in that they look at historical performance) of the unplanned reliability 
performance of Powerco’s regions according to each of the phases. Figure 9.4 and 
Table 9.1 look at the 2010 year. These highlight focus areas needing special attention. 
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Figure 9.3: Historical Regional Reliability Performance.  

Notes: 

A: The number of faults is the number of times that pieces of network equipment are unable to carry 
electricity. They can be removed from service automatically or manually. They include faults that cause 
interruptions, auto-recloses and faults that do not cause interruptions to customers. They exclude 
part-power incidents. 

B: Powerco’s targeted number of faults per 100 km of line is 14 for distribution lines and six for 33kV 
and 66kV subtransmission lines. Based on these, Powerco’s actual number of faults per 100km is 
higher, however it is not likely that these targets count auto-reclosures.

C: Powerco’s recording processes have evolved over time so that we are gathering information about 
more types of faults that don’t cause interruptions than was collected previously.

D: The number of interruptions is the number of times that any customer-experiences a loss of supply 
for greater than one minute. 

E: SAIFI is the average number of interruptions, greater than one minute that customers in the region 
experience.

F: SAIDI is the average number of minutes in which customers in the region experience, for 
interruptions longer than one minute. 
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Figure 9.4: Regional Pie Charts of Unplanned SAIDI by Faulted Equipment Type 

Table 9.1: Faults and Interruptions by voltage. 

Manawatu Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

11kV UG 47 46 285 16.5 16.1 4

11kV OH 455 348 2462 18.5 14.1 14

33kV UG 1 0 32 3.1 0.0 4

33kV OH 28 10 289 9.7 3.5 6
Taranaki Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

6.6/11kV UG 31 27 186 16.7 14.5 4

6.6/11kV OH 571 452 3028 18.9 14.9 14

33kV UG 0 0 15 0.0 0.0 4

33kV OH 41 17 344 11.9 4.9 6
Tauranga Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

11kV UG 40 35 553 7.2 6.3 4

11kV OH 343 279 1407 24.4 19.8 14

33kV UG 2 0 36 5.6 0.0 4

33kV OH 30 15 145 20.7 10.3 6
Valley/ 
Coromandel Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

11kV UG 31 29 423 7.3 6.9 4

11kV OH 612 446 3295 18.6 13.5 14

33kV UG 0 0 17 0.0 0.0 4

33kV OH 8 2 256 3.1 0.8 6

66kV UG 0 0 0 0.0 0.0 3

66kV OH 14 8 151 9.3 5.3 3
Wairarapa Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

11kV UG 4 4 49 8.2 8.2 4

11kV OH 376 303 1902 19.8 15.9 14

33kV UG 0 0 2 0.0 0.0 4

33kV OH 35 12 193 18.1 6.2 6
Whanganui Faults Interrupts Length (km) Faults/100km Ints/100km EEA Target

6.6/11kV UG 8 7 54 14.8 13.0 4

6.6/11kV OH 416 264 2497 16.7 10.6 14

22kV UG 0 0 0 0.0 0.0 4

22kV OH 18 6 121 14.9 5.0 14

33kV UG 0 0 4 0.0 0.0 4

33kV OH 21 18 134 15.7 13.4 6
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Graphs in Figure 9.3 and 9.4 and Table 9.1 present further information on the reliability 
trends. These highlight several areas of tactical response: 

• Numbers of faults per unit of line length in every region are higher than the EEA 
benchmark. This indicates extra focus is needed on network renewal, vegetation 
control and foreign interference. In recent years, we have been acting on this by 
increasing spending on overhead line renewal in the Eastern Region – spending has 
been at levels above what the age profiles would indicate as reasonable. However, 
forecasts are now showing that we should be increasing our renewal activity in 
Western Region areas too. 

• The subtransmission networks in the Coromandel, Tauranga, Whanganui and 
Wairarapa regions are large contributors of those regions’ SAIDI totals. The tactical 
response is to focus on renewal work, vegetation control and improving the security 
of these subtransmission networks. 

• The numbers of faults on the distribution cable networks are in all cases higher than 
the EEA target of four per km. However, the overall impact on SAIDI from these 
networks is not significant.

• The numbers of faults on the manawatu and Taranaki underground distribution 
networks has a significant impact on SAIDI. Historical jointing and termination 
practices are understood to be the root cause of the high fault rate. Carrying out 
partial discharge testing on distribution switchgear is a tactical response. A reactive 
joint renewal strategy really has to be applied because the locations of the poor 
joints are not known.

• Numbers of customers affected by interruptions are high in Coromandel and 
Tauranga. This indicates a need for subtransmission reinforcement, fusing of feeder 
spurs and extra zone substations and feeders in these areas. 

• Response times to restore supply to customers are long in Wairarapa. This implies a 
need to focus on SCADA-isation in this area. This point probably needs extra focus 
in works plans.

9.5.1. Reliability Tactical Overview

The capital works plans reflect these tactical focus points by targeting capital budget 
towards: 

• Network renewal, particularly on overhead lines, in Coromandel, Hauraki Plains 
areas and Tauranga. Forward indicators show we should be increasing renewal 
activity in the Western Region. The renewal should be focused on hardening the 
distribution feeder trunks and on subtransmission, particularly on lines supplying N 
security zone substations.

• A high number of faults have been caused in the Palmerston North underground 
distribution system. This is due to a combination of historical joint types, treeing 
cable and human error-type issues. It indicates a need for targeted scheduled 

cable renewal. For “tin can” joints, the joints need to be identified and prioritised for 
replacement (estimated cost $5,000 per joint). For treeing cable, carry on with the 
current practice of replacing failed sections of cable when identified.

• Subtransmission reinforcement projects in Coromandel and Tauranga.

• Leading indicators show that focus should go into the Palmerston North 
subtransmission network because of the continued demand growth that it has had 
in recent years.

• New zone substations and extra feeders in Tauranga.

• Fitting of SCADA to zone substations that do not have SCADA, particularly in 
Wairarapa. Improving the controllability of reclosers in the network.

• Other points include: 

• Human-error incidents need continued attention. Training (initial and ongoing) 
needs to be provided to switch operators in the use of ground-mounted switch 
operation. Redundant ground-mounted switches can be installed to allow hands-on 
operations, which would also include all operations and communications with the 
control centre. NOC should review the checking of switching operation orders for 
accuracy.

• Continuation of the customer consultation process is useful (refer to Section 6).

• Continue to maintain and monitor the availability and adequacy of fault response 
crews.

• The defects process features in every step of the network reliability of supply 
improvement process. The existing defects process is undergoing a business 
process change.

9.6. worst-performing Feeder Analysis

The graphs given below illustrate overall trends in the number of feeders that are found 
to be falling short of target each year. They also illustrate the actual performance of 
feeders that are not meeting the target for their class.

These graphs now include the storm activity, whereas in previous years storms were 
excluded. 
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9.6.1. Feeder Class F1 FIDI

Worst Performing Feeders - Class F1
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Figure 9.5: Worst Performing Feeders – Class F1.

TARANAKI, mCKEE 1 – Planned outages for customer works account for 95% of the 
KPI listed against the feeder.

VALLEY, NZDC A – One planned and one unplanned outage occurred.

TAURANGA, RANGIRURU – Four outages occurred that were all due to defective 
equipment. most faults were caused from other circuits located on the same poles.

VALLEY, A & G PRICE – One planned and one unplanned outage occurred.

VALLEY, CARTER H.H. – One planned outage occurred.

TARANAKI, mANAIA – Five planned and three unplanned outages occurred on the 
feeder. A recloser is planned to be installed to protect the F1 section of the feeder. 

WHANGANUI, GONVILLE – Two foreign interference unplanned outages occurred on 
the feeder.

TARANAKI, ELTHAm TOWN NORTH – Two unplanned outages that occurred on the 
feeder were beyond the reclosers protecting the F1 component.

WAIRARAPA, UPPER mANAIA RD – One planned outage for maintenance work 
occurred on the feeder.

TARANAKI, BELL BLOCK 4 – One unplanned outage occurred on the feeder due to 
defective equipment.

VALLEY, DU PONT – One unplanned outage occurred on this feeder with no  
fault found.

TARANAKI, PETROCORP 1 – One unplanned outage occurred. No fault mechanism 
was located and the on site circuit breaker had tripped.

WHANGANUI, BRYCE ST – One planned outage to upgrade a transformer occurred on 
the feeder.

mANAWATU, KAWAKAWA – One planned outage to upgrade a transformer occurred 
on the feeder.

VALLEY, ARAPUNI ST – One unplanned outage occurred on this feeder with no  
fault found.

TAURANGA, WHARF – One planned outage occurred on this feeder.

TAURANGA, SOUTH – One planned outage occurred on this feeder.

9.6.2. Feeder Class F2 FIDI

Worst Performing Feeders - Class F2
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Figure 9.6: Worst Performing Feeders – Class F2.
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TARANAKI, BELL BLOCK 5 – Four outages occurred, with 64% of FIDI minutes being 
related to defective equipment and 12% to planned shutdowns and 24% to foreign 
interference.  

mANAWATU, AOKAUTERE – 12 outages occurred, with 27% of FIDI minutes due to 
defective equipment, 11% unknown, 12% planned shutdown, 23% foreign interference, 
13% tree-related and 14% adverse weather. This feeder has an ICP count of 828. A 
recloser was commissioned this year to isolate unplanned outages in the F4 section of 
the feeder.

WAIRARAPA, RENALL ST – Two outages occurred, 46% of FIDI minutes were due to 
planned shutdowns and 54% were due to foreign interference.  

mANAWATU, RANGITIKEI – There were two outages, with 100% of FIDI minutes being 
due to defective equipment.  

VALLEY, QUEEN ST – Five outages occurred, with defective equipment accounting for 
68% of the FIDI minutes. This is feeder has 1,314 ICPs with OH reconstruction planned 
for 2011, and a mid-feeder recloser in 2013.

mANAWATU, OHAKEA – Seven outages occurred; 70% of FIDI minutes were due to 
defective equipment, 6% to unknown, 23% were related to planned shutdowns and 
1% due to foreign interference.  A new underground feeder into the Ohakea site was 
commissioned this year.

TARANAKI, BROOKLANDS 18 – Two outages occurred; 97% of FIDI minutes were 
attributed to a planned shutdown and 3% to an unknown element.  

mANAWATU, ARmSTRONG ST – There was one outage due to defective equipment 
accounting for 100% of the FIDI minutes.  

mANAWATU, FAIRS RD – Four outages occurred, with 99% of FIDI minutes being 
due to defective equipment and a planned shutdown accounting for the other 1% of 
minutes.  

TAURANGA, CENTRAL TRITON – Six outages occurred, with planned outages 
accounting for 99% of the FIDI minutes. Planned OH reconstruction was completed in 
2010.

TAURANGA, WAIHI RD – Four outages occurred, with defective equipment and foreign 
interference accounting for 50% each of the FIDI minutes. OH reconstruction is planned 
for 2011.

WHANGANUI, COLLEGE – Two outages occurred, with foreign interference accounting 
for 99% of minutes and a planned shutdown for the other 1% of minutes.  

TARANAKI, mOTUROA 5 – Four outages occurred on the feeder three defective 
equipment and one car versus pole. The feeder will have SCADA control, which will 
reduce outage time

mANAWATU WORKS – Planned shutdowns occurred four times and accounted for 
100% of FIDI minutes.  

mANAWATU, PAHIATUA – 27 outages occurred with 95% of minutes being due to 
planned shutdowns and the remaining 5% due to foreign interference. The planned 
shutdowns were for line reconstruction work.  

WHANGANUI, HEADS RD – Six outages occurred, with 94% of minutes being due to 
defective equipment, 5% due to foreign interference and 1% being planned shutdowns.  

WAIRARAPA, HOPE ST – One tree falling on to the feeder accounted for 100% of FIDI. 
No further action is planned for the feeder.

mANAWATU, LINTON – 12 outages occurred, with 55% of minutes being due to 
defective equipment, 44% for planned shutdowns and 1% being foreign interference.  
A new feeder is planned to supply the major customer, which will down grade the 
feeder to class F4.

mANAWATU, mAIN ST 15 – One outage occurred, with defective equipment being 
responsible for 100% of FIDI minutes.  

TARANAKI, CITY 5 – Two outages occurred, with 57% of FIDI minutes going to foreign 
interference and 43% to a planned shutdown.  

WHANGANUI, WATERWORKS RD –  Four outages occurred, with 73% of FIDI minutes 
going to defective equipment, 22% to tree contacts and 5% to a planned shutdown. 
The unplanned outages were beyond the recloser on the F4 section of the feeder. 

WAIRARAPA, mASONIC – One shutdown to allow a planned outage to occur 
accounted for 100% of FIDI minutes.  

TARANAKI, CITY 7 – Two outages occurred, with 80% of FIDI minutes being due to 
tree contacts and 20% to allow for a planned shutdown.  

TARANAKI, mOTUROA 7 – Three outages occurred on the feeder, two defective 
equipment and one car versus pole. The feeder will have SCADA control which will 
reduce outage times.  

mANAWATU, mALDEN ST – Two outages occurred, with a planned shutdown 
accounting for 79% of FIDI minutes and defective equipment for the other 21% of 
minutes.  

TAURANGA, 10TH AVE – Five outages occurred, with one outage due to lightning 
accounting for 73% of the FIDI minutes. This feeder has 303 ICPs with the major 
customer being Tauranga Hospital.

mANAWATU, mASSEY – Two outages occurred, with 99% of FIDI minutes being due to 
a planned shutdown and the other 1% due to human element.  
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9.6.3. Feeder Class F3 FIDI

Worst Performing Feeders - Class F3
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Figure 9.7: Worst Performing Feeders – Class F3.

VALLEY, WILSON RD – 11 outages occurred, with planned shutdowns accounting for 
70% of the FIDI minutes. This feeder has been recently split and ICPs reduced from 
1,760 to 303 (hence the high FIDI totals).

TARANAKI, TARATA –- Eight outages occurred, with 91% of FIDI minutes being 
attributed to tree contacts, 8% being unknown and the remaining 1% due to defective 
equipment.  

TARANAKI, PORTLAND QUAY – Nine outages occurred, with 71% of FIDI minutes 
being related to planned shutdowns, 15% to known and 14% to defective equipment. 
The planned shutdowns were for line reconstruction work. 

mANAWATU, AWAPUNI – 13 outages occurred; 56% of FIDI minutes were due to 
tree contacts, 19% to defective equipment, 14% to unknown and 1% to a planned 
shutdown. Trees have been trimmed on the feeder.  

TARANAKI, BROOKLANDS 5 – 25 outages occurred, with 50% of FIDI minutes going 
to tree contacts, 36% to defective equipment, 8% to planned shutdowns and 5% to 
unknown. 

TARANAKI, OPUNAKE – Six outages occurred; 66% of FIDI minute were related to 
defective equipment, 26% were of unknown origin and 8% to planned shutdowns.  

mANAWATU, TAKARO – Six outages occurred, with 53% of FIDI minutes being related 
to planned shutdowns, 42% to foreign interference and 5% to a human element.  

TARANAKI, GLOVER RD WEST – 14 outages occurred; 67% of FIDI minutes were 
related to a planned shutdown, 24% to foreign interference and 9% to defective 
equipment.  

WAIRARAPA, BELVEDERE – 12 outages occurred, with 84% of FIDI minutes going to 
planned shutdowns and the remaining 16% to defective equipment.  

TAURANGA, OmOKOROA RD – Five outages occurred, with one car vs pole incident 
accounting for 96% of the FIDI minutes. major OH reconstruction and a new 11kV 
cable link is planned for 2012.

TAURANGA, mANOEKA RD – Two outages occurred from a planned shutdown and a 
truck vs pole incident. OH reconstruction is planned for 2012.

WHANGANUI, mARANGAI – 10 outages occurred with 57% of FIDI minutes going to 
defective equipment.  19% of minutes were due to unknown elements, 14% were due 
to planned shutdowns and 10% to foreign interference.  

TAURANGA, BELLEVUE RD – Five outages occurred with lightning and defective 
equipment accounting for 36% and 33% of the FIDI minutes respectively. This feeder 
has 1,130 ICPs with OH reconstruction and a new mid feeder recloser planned for 
2011.

WHANGANUI, CEmETERY – Two outages occurred, with defective equipment being 
responsible for 100% of FIDI minutes.  

NEW PLYmOUTH, CITY 10 – Eight outages occurred with 91% of minutes being 
related to defective equipment and 9% to planned shutdowns.  

WHANGANUI, SPRINGVALE – Three outages occurred with 98% of FIDI minutes being 
due to foreign interference and 2% for planned shutdowns.  

VALLEY, PEPE RD – Seven outages occurred, with one car vs pole incident accounting 
for 85% of the FIDI minutes. This Tairua feeder currently has 750 ICPs, with OH 
reconstruction being completed in 2009.

TAURANGA, CENTRAL RD – Five outages occurred, with defective equipment and 
foreign interference accounting for 60% and 39% of the FIDI minutes respectively. This 
Te Puke feeder currently has 1130 ICPs, but will be reduced to 818 ICPs with an open 
point change form shortly. major OH reconstruction is planned for 2011.

WHANGANUI, HUNTERVILLE 22KV – 15 outages occurred.  Adverse weather was 
responsible for 28% of the FIDI minutes, 27% were due to tree contacts, 19% to 
defective equipment, 14% to planned shutdowns, 8% were of unknown cause and the 
remaining 4% were due to foreign interference.  

VALLEY, RAILWAY ST – Seven planned outages occurred. 

TAURANGA, CENTRAL OTUmOETAI – Two outages occurred, with one car vs pole 
incident accounting for 96% of the FIDI minutes. 
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9.6.4. Feeder Class F4 FIDI

Worst Performing Feeders - Class F4
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Figure 9.8: Worst Performing Feeders – Class F4.

WHANGANUI, WAVERLEY – Eight outages occurred. 82% of FIDI minutes were due to 
loss of bulk supply, 11% of minutes were related to planned shutdowns, 6% were due 
to lightning and 1% to defective equipment. 

WAIRARAPA, TAUWERU – Four outages occurred; 95% of FIDI minutes were due to 
planned shutdowns and 5% were due to foreign interference.  

WHANGANUI, PUTORINO – Six outages occurred, with 47% of FIDI minutes being due 
to foreign interference, 29% were of unknown origin, 22% were related to tree contacts 
and the remaining 2% relating to planned shutdowns.  

mANAWATU, HOROEKA – 14 outages occurred; 53% of FIDI minutes were caused by 
defective equipment, 42% of minutes were due to planned shutdowns and 5% were 
due to foreign interference.  

VALLEY, mANAIA COROmANDEL – 14 outages occurred, with planned shutdowns 
and defective equipment accounting for 80% and 17% of the FIDI minutes respectively. 
major 2-3 wire OH upgrade works are being completed during 2010-11 to enhance 
supply to customers.

WHANGANUI, mOAWHANGO – 16 outages occurred, with 37% of FIDI minutes being 
due to tree contacts, 36% due to adverse weather, 24% to planned shutdowns and 3% 
relating to defective equipment.  

WHANGANUI, RAETIHI – 24 outages occurred, with 63% of FIDI minutes being due 
to planned shutdowns, 25% to defective equipment, 8% to adverse weather, 2% tree 
related and 1% to both unknown causes and lightning.  

WHANGANUI, LAKE ALICE – 30 outages occurred, with 69% of FIDI minutes due to 
planned shutdowns.  22% of minutes were due to defective equipment, 7% to adverse 
weather and 2% to unknown causes.  

TARANAKI, STRATHmORE – 19 outages occurred, with 54% of FIDI minutes being 
related to foreign interference, 27% due to defective equipment, 9% tree contacts, 7% 
for planned shutdowns and 3% of unknown causes.  

VALLEY, mANGATARATA – 28 outages occurred, with planned shutdowns and 
unknown causes accounting for 42% and 26% of the FIDI minutes respectively. This 
feeder currently has 514 ICPs with one recloser and one remote open point installed. 
major OH line upgrades and installation of a ground fault neutraliser at Kerepehi 
substation is in progress for 2010-11.

WHANGANUI, RANGIKURA – 12 outages occurred; 47% of FIDI minutes were 
attributed to both defective equipment and unknown causes.  4% of minutes were due 
to adverse weather and 2% to tree contacts.  

VALLEY, HARRIS BLOCK – Six outages occurred, with one major fault resulting from a 
33kV outage to Baird Rd substation which means this feeder is not a worst performer.

TAURANGA, mAKETU – 21 outages occurred, with defective equipment and foreign 
interference accounting for 58% and 24% of the FIDI minutes respectively. This feeder 
currently has 560 ICPs and has one recloser and one loop automation open point 
installed. OH line upgrades are planned for 2011, a neutral earthing resistor at Te Puke 
substation for 2012, and further OH reconstruction for 2013.

VALLEY, BENNETT ST – 26 outages occurred, with planned shutdowns and tree contacts 
accounting for 46% and 20% of the FIDI minutes respectively. This feeder currently has 
1,000 ICPs and has two reclosers and two loop automation open points installed. A 
large amount of OH reconstruction was completed in 2010, $40k of tree clearance work 
completed in last 12 months, and OH line upgrades are planned for 2011.

VALLEY, TIROHIA-KARANGAHAKE – 15 outages occurred, with planned shutdowns 
and foreign interference accounting for 62% and 24% of the FIDI minutes respectively. 
This feeder currently has 580 ICPs and has one recloser installed. A large amount of 
OH reconstruction was completed in 2010 with $24k of tree clearance work completed 
in last 12 months.

VALLEY, WAOTU – 11 outages occurred, with defective equipment and foreign 
interference accounting for 43% and 32% of the FIDI minutes respectively. This feeder 
currently has 571 ICPs and one recloser installed. 2011 OH reconstruction work has been 
deferred to 2012, recloser relocation planned for 2012, and OH line upgrades for 2013.
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9.6.5. Feeder Class F5 FIDI

Worst Performing Feeders - Class F5
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Figure 9.9: Worst Performing Feeders – Class F5.

WAIRARAPA, CASTLEPOINT – 12 outages occurred; 43% of FIDI minutes were due to 
defective equipment, 33% for planned shutdowns, 20% due to adverse weather, 3% 
were of unknown origin and 1% was due to human element.  

WAIRARAPA, TUTURUmURI – 13 outages occurred; 38% of FIDI minutes were due 
to planned shutdowns, 22% to tree contacts, 29% were unknown, and 11% due to 
defective equipment.  

9.6.6. Numbers of Customers per Feeder

Feeders by Number of Customers Supplied 
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Figure 9.10: Numbers of Customers per Feeder.

As stated in Sections 4.2 and 8.3, Powerco tries to limit the number of customers per 
feeder to between 1200 and 1500. The numbers of customers per feeder are shown 
in Figure 9.10. Emphasis is given in the Development Plan to splitting the feeders with 
high customer numbers (inside the maroon ring) through new distribution feeders and 
zone substations. 
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9.6.7. Reliability Actions Summary

As a result of the analysis in 9.5 to 9.6.6, the following actions are being considered for 
inclusion in the FY12 works plan and future works plans. 

Proposed Works Plan 
Action Feeder

Fit Recloser manaia, Taranaki; Bellevue Rd, Tauranga; Waotu, Valley

Line Reconstruction Omokoroa, Tauranga; Pepe Rd, Valley; Central Rd, Tauranga; 
mangatarata, Valley; maketu, Tauranga; Bennett St, Valley; Waotu, Valley

SCADA-isation Feeders from moturoa; general SCADA-isation in Wairarapa

New Ground Fault 
Neutraliser

mangatarata, Valley

NER at Te Puke maketu, Tauranga

Conductor 
Replacement

manaia, Valley

New Link Line Omokoroa, Tauranga

Distribution Cable 
Replacement 

Palmerston North CBD and suburbs

Subtransmission Coroglen-Kaimarama; Whangamata second circuit; Kerepehi second 
circuit; Paengaroa new zone

9.7. Protection and Control System development Plan

9.7.1. Protection Systems

Over the past few years, Powerco had conducted a number of reviews and equipment 
upgrades in the Eastern and Western regions to improve the reliability of its protection 
systems. Similar reviews and upgrades will continue in conjunction with the planned 
network developments. 

The deterioration of the older electro-mechanical protection equipment begins to 
influence its reliability after 25-30 years of service. In addition, the older equipment is 
becoming technically inferior as the variety of functions, such as data acquisition and 
interrogation now provided by newer systems, are becoming standard features. The 
replacement programme for ageing equipment is expected to continue over the next 
decade as many relays in this category are now approaching or have exceeded their 
useful life.

The growth happening in Tauranga and the demand for faster fault clearance has 
necessitated an upgrade of older protection schemes. This work is now completed. 
However, new zone substation and upgrading work to the GXPs requires some 
realignment of protection systems on the subtransmission network.

In the Palmerston North area, the network has been constructed to allow multiple 
supplies to various substations. This configuration, coupled with the in-feed from the 
Tararua wind-farm, greatly improves the security of supply to the district. However, the 
existing non-unit protection systems installed in the district have not been designed to 
fully complement this and several undesirable trippings have occurred. To address this 
deficiency, unit protection schemes are being implemented.

Powerco has collated the protection configuration technical information from all regions 
into a single reference database. This has enhanced the management of this key 
engineering information. Data maintenance and upgrades of this facility will continue.

Dialogue with consumer representation has assisted with installation of fault-finding and 
fault-isolating equipment in locations having the greatest need.

Table 9.2 summarises scheduled major protection system work required to restore 
reliability, sensitivity and selectivity to acceptable levels. These are wrapped into larger 
programmes in Table 9.5.
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Table 9.2: Protection Development Plan

Financial 
Year Region Project Status

2011 manawatu Feilding 11kV protection upgrade as per Powerco’s 
Asset Life Cycle Plan.

In design 
stage

2011 manawatu Bunnythorpe - Kelvin Grove - Keith St - TWP Install 
33kV line differential protection.

In design 
stage

2011 manawatu Kimbolton 11kV protection upgrade (part of the planned 
switchgear replacement).

Preliminary 
design 
scope 
completed

2011 manawatu Kairanga Install transformer differential & back-up 
protection on 2 x 12.5 mVA transformer.

In design 
stage

2012 manawatu mangamutu 11kV protection upgrade & install 
transformer differential protection on 2 x 12.5 
mVA transformer (part of the planned switchgear 
replacement).

New

2012 manawatu Fielding 33kV line protection upgrade (part of the 
planned switchgear replacement).

New

2011 masterton Chapel transformer protection upgrade on 2 x 10mVA 
transformer to achieve AAA level security.

Underway

2011 masterton Clareville Install transformer differential & back-up 
protection on 2 x 7.5 mVA transformer to achieved AA+ 
level security.

In design 
stage

2012 masterton Awatoitoi 11kV protection upgrade (part of the planned 
CB replacement).

New

2012 masterton Hau Nui 33/11kV protection upgrade (part of the 
planned CB replacement).

New

2012 masterton martinborough 11kV protection upgrade as per 
Powerco’s Asset Life Cycle Plan.

New

2011 Whanganui Kai Iwi 11kV protection upgrade as per Powerco’s Asset 
Life Cycle Plan.

In design 
stage

2011 Whanganui Castlecliff 11kV protection upgrade as per Powerco’s 
Asset Life Cycle Plan.

In design 
stage

2011 Whanganui Hatricks Wharf Install new 33kV line protection (part of 
the planned switchgear replacement).

In design 
stage

Financial 
Year Region Project Status

2012 Whanganui Arahina 11kV protection upgrade & install transformer 
differential protection on 1 x 10mVA transformer (part of 
planned switchgear replacement).

New

2012 Whanganui Pukepapa 11kV protection upgrade as per Powerco’s 
Asset Life Cycle Plan.

New

2012 Whanganui Taupo Quay 33kV protection upgrade (part of the 
planned switchgear replacement).

New

2011 Taranaki Cambria 33kV line protection upgrade as per Powerco’s 
Asset Life Cycle Plan and equipment low performance 
level

In design 
stage

2012 Taranaki motukawa 33kV line distance protection upgrade as 
per Powerco’s Asset Life Cycle Plan and equipment low 
performance level.

New

2012 Taranaki Tasman 11kV protection upgrade. Implement CB 
fail Scheme to resolve discrimination issues on 33kV 
circuits

New

2012 Taranaki Cambria 11kV protection upgrade (part of the planned 
switchgear replacement).

New

2012 Tauranga Triton 11kV protection upgrade (part of the planned 
switchgear replacement).

New

2011 Valley mikkelsen 11kV protection upgrade (part of the planned 
switchgear replacement).

New

2012 Valley Kerepehi 11kV protection upgrade as per Powerco’s 
Asset Life Cycle Plan.

New

2012 Valley maraetai Rd 11kV protection upgrade & install 
transformer differential protection on 2 x 7.5mVA 
transformer (part of planned switchgear replacement).

New

2012 Valley Putaruru 11kV protection upgrade (part of planned 
switchgear replacement).

New

2012 
onwards

All Relay replacement programme

9.7.2. SCADA Systems

The SCADA system is required to provide real-time system control and data acquisition 
with 24-hour, seven-day availability. SCADA system availability is monitored and 
managed by the Network Operations Centre (NOC) in close co-operation with 
Powerco’s Information Technology group for WAN performance issues.  
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The WAN includes back-up routes, which are provided automatically in case a primary 
communication circuit fails. Each of the communication hubs can act as a regional 
master station in the event of unrecoverable or extended WAN failure, or as part of a 
disaster recovery plan. Access to the SCADA for software upgrades or configuration is 
by way of a permitting system under the control of the NOC.

A small number of zone substation sites do not have full SCADA visibility. Powerco 
plans to continue upgrading existing substation SCADA facilities and install new 
SCADA facilities at substations with limited SCADA visibility. 

The need for SCADA visibility of Transpower’s circuit-breakers at grid exit points has 
been identified by the Network Operation Centre. Discussions have been held with 
Transpower to determine the technical and commercial issues associated with Powerco 
acquiring SCADA data via Transpower’s proposed ICCP project. Powerco’s side of the 
ICCP link to Transpower is ready to commission and is waiting for progress from the 
other party. 

9.7.3. SCADA Master Stations

Powerco’s Eastern and Western electricity networks are monitored and controlled by 
two separate SCADA systems from different vendors. The Eastern Region’s electricity 
network SCADA system is an OSI system which went live in 2009. The Western 
Region Abbey Systems SCADA master Station uses proprietary, ageing hardware and 
protocols. This closed architecture, along with limited SCADA functionality, does not 
provide a suitable platform for enhancing Powerco’s network and monitoring capability.

To address the issues of disparate master Stations, a second stage of the master 
Station project will integrate the Western Region’s Abbey Systems master Station into 
the new master Station. migration is scheduled to commence in 2011. 

Once fully commissioned, a new integrated SCADA master Station will provide 
Powerco with a long-term, stable SCADA master Station platform that enhances 
Powerco’s existing safety, operational and business requirements, and provides a 
platform to readily support any future changes to the requirements of the SCADA 
system. 

Powerco has identified that its communications paths between operational regions is 
poor and regional communication networks require modernisation to increase data 
transmission speeds and resilient voice communications.

9.7.4. Communications Systems

To facilitate SCADA development within Powerco and to meet the need for a resilient 
voice system, communication transmission systems are being developed that will 
deliver inter-area and zone substation Ethernet, serial and voice communications. To 

this end, the installation of Phase 1 of a digital microwave communications backbone 
in the Eastern Region has been instigated. This will link mikkelsen Road (a key hub 
in the Eastern SCADA system) to Te Weraiti (Kaimai Ranges) and then on to Te Keha 
(Whiritoa), and Paul Road (Tairua). Future phases of this development will loop up to 
the top of the Coromandel Peninsula and then back down to mikkelsen Road, thereby 
providing a high-capacity, reliable digital communications network. 

Powerco intends to install digital radio communications in the Palmerston North area 
to enable line differential protection, to enhance meshed subtransmission network 
performance.

Communication transmission systems will be renewed and developed utilising digital 
radio, fibre and copper transmission mediums to build an inter-region, high-capacity 
backbone and to allow the implementation of the DNP3 protocol. This will then enable 
digital cross-connect ability to zone substation level and provide valuable inter-area 
communications. The improved management, availability and control that can be seen 
from a digital transmission system will enable Powerco to provide diverse routing and 
industry standard communication protocols throughout its operational network.

Further information on the Communications System strategy is given in Section 
9.10. Tables 9.3 and 9.4 show planned development work on the SCADA and 
Communications systems. These are wrapped into larger programmes in Table 9.5.

Table 9.3: Communication System Development

Financial Year Region Description

2009 - 2010 Palmerston Install SEL2030. 

2009 - 2010 Palmerston Substation comms

2009 - 2010 Palmerston Digital microwave link between mihaere Drive and TWP site

2009 - 2010 Taranaki Waitara East Zone sub phone

2009 - 2010 Taranaki New radio link Waitara West to East Egmont (replacing Waitara 
East to East Egmont).

2009 - 2010 Taranaki Install new digital radio link between CA hut and Hawera and 
Brunswick

2009 - 2010 Palmerston SEL and other type of protection relays time-keeping

2009 - 2010 Taranaki Radio repeater Northern Polling, Taranaki

2009 - 2010 masterton Repeater for SCADA South Wairarapa, Ngawi

2009 - 2010 Taranaki DNP3 implementation in Taranaki

2009 - 2010 Whanganui High capacity radio bearer Whanganui to Palmerston
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Financial Year Region Description

2009 - 2010 Taranaki Further develop Powerco’s VHF voice radio network

2009 - 2010 Tauranga Further develop Powerco’s VHF voice radio network

2009 - 2010 Valley migrate maungatawhiri and Tokatea to land mobile

2010 - 2011 masterton Provide digital radio link from morrisons to Hau Nui for the 
provision of SCADA communications

2010 - 2011 Palmerston High-capacity radio bearer Palmerston to masterton

2010 - 2011 Whanganui Further develop Powerco’s VHF voice radio network

2010 - 2011 Valley Further develop Powerco’s VHF voice radio network

2010 - 2011 Tauranga migrate minden to land mobile

2010 - 2011 Valley migrate Pukeitionga and mt Te Aroha to land mobile

2010 - 2011 masterton migrate Ngaumutawa Rd to land mobile

2011 - 2012 Palmerston Further develop Powerco’s VHF voice radio network

2011 - 2012 Valley Further develop Powerco’s VHF voice radio network

2011 - 2012 Valley migrate Te Keha and mt Te Weraiti to land mobile

2012 - 2013 masterton Further develop Powerco’s VHF voice radio network

Note: The years given in the tables indicate the intended start year for each project. Some projects will 
be completed in a later year. Multiple years are given for long-term projects.

Table 9.4: SCADA and Automation Development

Financial Year Substation Development Project

2011 Eastern migrate suitable RTUs to DNP3

2012 Western migrate RTUs to DNP3

2012 Eastern migrate RTUs to DNP3

2013 Western migrate RTUs to DNP3

2013 Eastern migrate RTUs to DNP3

2014 Western migrate RTUs to DNP3

2014 Eastern migrate RTUs to DNP3

Note: The years given in the tables indicate the intended start year for each project. Some projects will 
be completed in a later year. Multiple years are given for long-term projects.

9.7.5. Load-control Systems

Powerco has reviewed the levels of signal voltage across the network to ensure 
correct and reliable operation of load-control receivers. It has been identified that 
the performance of the load-control system has deteriorated over recent years since 
ownership of the injection plants and the receivers was split. A programme to replace 
the load-control injection plants has been identified that uses a low-frequency Decabit 
platform. Powerco has mandated that all new connections with controllable load shall 
be capable of being controlled by Powerco’s load-control system. 

9.7.6. Metering System Instrument Transformers

Where instrument transformers provide inputs to power meters, development will 
largely be driven by customer need, such as supply augmentation. All metering System 
instrument Transformers used for revenue metering are compliant with the relevant EGR 
Codes of Practice.

9.7.7. GXP Metering Systems

A programme to develop GXP metering systems to monitor power quality and reactive 
power has commenced.  The new metering systems will enhance Powerco’s ability to 
respond to any future proposals to mandate adherence to power factor targets at GXPs. 

9.7.8. Power Quality Monitoring

The growing amounts of power electronic equipment supplied has raised some 
concerns in the industry around the levels of harmonics present on distribution 
networks. While power quality is important proposition to customers, little is done to 
measure it proactively. A programme to install measuring equipment at some sites is 
under way to better quantify and understand the extent of harmonics, sags and swells 
and other power quality issues. 

9.8. Streetlight Supply and Control Enhancement

There is growing awareness worldwide of the opportunities for energy, cost and 
carbon saving by the introduction of Smart technology to public lighting infrastructure. 
Streetlighting currently operates under an inefficient regime of being either switched on 
or off. Increasingly, options for more efficient management of streetlighting are being 
explored by asset owners. These options include automatic dimming during off-peak 
periods, internet- or radio-based signalling protocols, and the use of off-grid sources, 
such as stored PV or wind-generated energy. The introduction of this new technology 
offers the possibility of streetlighting energy supply and control being removed from 
electricity distribution companies. For this reason, Powerco will monitor developments 
of this type, although streetlight control and supply will remain a part of Powerco’s 
wider Load-control System for the foreseeable future.
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9.9. Environmental Enhancements

9.9.1. Strategic Perspective

As part of its environmental policy, Powerco is committed to pursuing continual 
improvement, and recognises that sound environmental management is consistent 
with the company’s vision. Powerco is committed to achieving this goal in a manner 
that prevents or minimises pollution and other adverse impacts on the surrounding 
environment, and has regard for the interests of the communities in which it operates.

As part of this, Powerco intends to comply with all statutory environmental 
requirements and other relevant standards and codes, and to maintain its 
Environmental management System, which provides a framework for setting and 
reviewing environmental objectives and targets.

9.9.2. Environmental Site Reviews

Network sites are reviewed for environmental compliance annually. A check list is used 
to gather information, and a risk analysis is undertaken. The main environmental issues 
arising at network sites are whether the site is appropriately designated, spillage of oil 
and irritation to neighbours from acoustic noise. Large amounts of oil are contained 
within transformers on zone substation sites and a risk exists that a spill or leak at these 
sites may contaminate the surrounding environment. 

The check list considers such things as: 

• District Plan and zonings;

• Site designation;

• Bunding of transformers and tracing evidence of leaks;

• Nearby water courses and ability to contain a spill;

• Surrounding land use; and

• Vicinity of residential dwellings.

9.9.3. Sensitive Sites

Often when lines are constructed across sensitive land, such as Department of 
Conservation estate, special environmental risk plans can be prepared that describe 
how construction and fire risks will be mitigated. 

Powerco has documented procedures that guide what to do if archaeological remains 
are found. 

In a small number of cases, there may be historical grievances with tangata whenua 
regarding the location of lines in insensitive and inappropriate locations. Cases like this 
are not simple to resolve and there should be recognition in the regulatory framework 
for recovering costs for lines to be relocated in such circumstances.

9.9.3.1 Environmental Action List

Name District

Risk that oil spill 
on site would 
contaminate 
surrounding 
environment Comments

Welcome Bay Tauranga HIGH All run-off from site flows to gully containing 
waterway on neighbouring property.

maraetai Rd South 
Waikato

HIGH Site is in residential area. Risk that any spills or 
leaks would enter town storm water.

Hau Nui South 
Wairarapa

HIGH Very steep slope around site. Site run-off flows 
directly to farm dam. Significant risk spill or 
leak would contaminate dam and surrounding 
paddocks.

Triton Tauranga HIGH Site in city Industrial area. Risk that spills or 
leaks will enter town storm water.

Putaruru South 
Waikato

HIGH Evidence of previous leakage from transformer. 
Some site run-off will enter creek near to site.

Taihape Rangitikei HIGH Run-off from site flows directly into storm water 
system.

matua Tauranga HIGH Partial bunding in place, but not on downhill 
side. Site in residential area. Risk that spills or 
leaks will enter storm water or gully below site.

Roberts Ave Whanganui HIGH Run-off from site flows directly into storm water 
system and stream.

Tower Rd matamata-
Piako

HIGH Site is in residential area. Risk that any spills or 
leaks would enter town storm water.

Akura masterton HIGH Run-off from site flows to nearby creek.

Walton matamata-
Piako

HIGH Evidence of previous leakage from transformer. 
Site adjacent to sloping area. Some site run-off 
will enter creek near to site.

Pongaroa Tararua HIGH Run-off from site flows to nearby creek.

Arahina Rangitikei HIGH Run-off from site flows to nearby creek.

Omokoroa Western Bay 
of Plenty

mEDIUm One transformer bunded, steep slope down to 
highway. Risk of spill contaminating surrounding 
land.

Waihi Beach Western Bay 
of Plenty

mEDIUm Site adjacent to sloping area. Risk that some 
site run-off will enter gully near to site.

Wanganui East Whanganui mEDIUm Run-off from site flows to nearby creek.
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Name District

Risk that oil spill 
on site would 
contaminate 
surrounding 
environment Comments

Cardiff Stratford mEDIUm Run-off from site flows to nearby gully.

Kauri Point Western Bay 
of Plenty

mEDIUm Gully with watercourse at rear of site.

Waihi Hauraki mEDIUm Site adjacent to sloping area. Risk that some 
site run-off could contaminate surrounding area.

Tinui masterton mEDIUm Run-off from site flows to nearby creek.

Kai Iwi Whanganui mEDIUm Run-off from site flows to nearby river.

Alfredton Tararua mEDIUm

Lake Rd South 
Waikato

mEDIUm Spills could be contained in dry weather.

Featherston South 
Wairarapa

mEDIUm

moturoa New 
Plymouth

mEDIUm Run-off from site flows directly into storm water 
system.

Kempton South 
Wairarapa

mEDIUm

Norfolk Carterton mEDIUm

Te Ore Ore masterton mEDIUm

Paeroa Hauraki LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Farmer Rd matamata-
Piako

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

mikkelsen Rd matamata-
Piako

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Piako matamata-
Piako

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Aongatete Western Bay 
of Plenty

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Tahuna matamata-
Piako

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Browne St matamata-
Piako

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Name District

Risk that oil spill 
on site would 
contaminate 
surrounding 
environment Comments

Pongakawa Western Bay 
of Plenty

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

martinborough South 
Wairarapa

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Tuhitarata South 
Wairarapa

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Kimbolton manawatu LOW

Parkville Tararua LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Sanson manawatu LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Awatoitoi masterton LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Kairanga Palmerston 
North

LOW

Gladstone Carterton LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Bulls Rangitikei LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Pukepapa Rangitikei LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Rata Rangitikei LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Peat St Whanganui LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Waiouru Ruapehu LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Blink Bonnie Whanganui LOW

Coromandel Thames-
Coromandel

LOW Spills could be managed with spill kits. Low risk 
of run-off contaminating surrounds.

Castle Cliff Whanganui LOW Partial bunding of one transformer, others fully 
bunded.
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Substations designated HIGH risk constitute a significant risk that a leak or spill on site 
may result in discharge that may cause environmental harm, in breach of the Resource 
management Act. It is recommended that the installation of transformer bunding 
at these sites be addressed in the future works programme at the earliest possible 
convenience. 

Substations designated mEDIUm pose a much lesser risk that a leak or spill onsite 
may result in discharge that may cause environmental harm. It is recommended that 
the installation of transformer bunding at these sites be addressed in the future works 
programme as funding permits, or should be considered in the event of any other 
works being carried out at these sites.

Those substations designated as LOW risk do not pose a significant risk of a leak or 
spill on site resulting in discharge that may cause environmental harm, provided spill 
kits are available on site for emergency use.

9.10. Smart network Implementation 

In the 2010 AmP, a road map for Smart Networks was included. The 2011 AmP builds 
on the Smart Networks theme by talking about what initiatives Powerco is undertaking 
that are consistent with EPRI and Energy Networks Australia’s vision of Smart networks 
(essentially what is Powerco’s own road map to becoming a Smart network).  

Powerco has for many years been adopting Smart Grid technology (albeit under the 
name of automation). Smart Networks are something that regulators in many countries 
are now paying greater attention to because they are perceived to offer improvements 
in performance to customers. 

moving towards a Smart Network opens the door to many opportunities. Well thought 
out and implemented, Smart Grid concepts offer exciting performance benefits. For 
instance, the aims of a Smart Network (e.g. self-healing and shifting load from peak 
times to reduce peak demand growth) are aligned with the objectives of improving 
reliability through automated solutions and managing increasing investment profile 
through non-asset solutions. 

Likely directions for Powerco’s own Smart Network development include: 

• Distribution Automation – In concept, the type of distribution automation solution 
depends on the density of customers served and length of line. Suburban feeders 
(F3) look to be best served through radio communications assisted (such as the 
Landis and Gyr system) automation applications, either decentralised, such as the 
S&C Intelliteam system or centralised, such as the Yukon system. Rural feeders 
(F4 class) look to be best served through a combination of earth fault neutralisers 
and “silent” loop automation (where the communications methodology is power 
on or power off). Remote rural feeders (F5 class) can be served through a mix of 
conventional reclosers and sectionalisers.

• Demand-side management – Conventional ripple load control systems are providing 
effective control of load peaks. Powerco is experimenting with some domestic web 
based appliance control trials as a small scale business development project. 

• Intelligent Electronic Devices (IEDs) – As equipment in existing zone substations 
is gradually renewed through grandfathering and new zone substations are 
constructed, intelligent electronic devices are installed that are capable of 
providing large amounts of information, such as network disturbance diagnostics. 
Downloading of these devices can be done manually or remotely via cell phone 
technology. In the future, it is proposed that the communications trunks will become 
Internet Protocol capable. Applications are available that can manage, control and 
provide reports on the status of the IEDs and their associated communications 
media. migration to an IP capable communications backbone is at a preliminary 
investigation phase and the associated costs have not been built into the 
expenditure forecasts.

• SCADA functionality – Continued roll out of the OSI SCADA to the Western region, 
to presently “unSCADAed” parts of the network and further extension to the 
distribution network; integrated outage management functionality, including shut 
down planning, real-time network state estimation and analysis, customer and 
media reporting during network problems, and fault call out management system. 

• RAPS and Energy Storage devices – Continued development and implementation 
of RAPS, experimentation with battery systems to lop load peaks. Where RAPS are 
used as an alternative to line renewal, the expenditure forecasts cover the costs 
associated with a moderate number of systems; and

• meters – Have agreements with meter owners and retailers for access of meter data 
on an as-needed basis (these agreements hinge on regulatory acceptance because 
if retailers or meter owners seek funding for this service, additional revenue will need 
to be found from pass through). 

A central part of the implementation of these initiatives is a well-designed and fit-for-
purpose communications system. 

9.10.1. SCADA and Communications Road Map

Over the next five years, it is planned to continue rolling out DNP3 across network 
RTUs and remote devices like reclosers, DAS switches, regulators and line fault 
indicators. much of the present SCADA protocol in the Eastern Region is Conitel and 
this will be converted when the opportunity arises. At present, DNP3 is used within 
zone substations and for regulators or reclosers but future needs require transport 
using DNP3 from remote sites to central SCADA machines. The DNP3 points need to 
consistent I/O mapping across the company.
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Future electricity network equipment needing DNP3 capability: 

• Will extend to include more than just zone substations, regulators and reclosers, but 
include other things such as voltage sensors;

• Will cover all parts of the service area, not just in densely populated areas;

• Could come from third parties such as Transpower, large customers and distributed 
generators. If so, these areas need to be provisionally mapped too.

Once the roll-out of DNP3 has been completed, migration to DNP over IP for zone 
substations with a predefined roll-out plan should be considered. Converting field IEDs 
in this way would be desirable but more difficult and would really be part of a longer 
term view. 

Longer term, we should not be confined to transmitting DNP3 (which is a SCADA-
associated protocol), so the communications system should be entirely IP-based to 
support multiple applications and/or differing protocols. 

As a base, reliance on the communications system will become more critical. It will 
need to be appropriately managed, secure (secure both in “redundant” sense and 
secure “against infiltration/attack”), resilient and self-healing (for our major assets). To 
achieve this, we anticipate a mix of public and private network that guarantees the high 
availability expected for operating our major electricity network assets.

In overview, the functional requirements for the SCADA System are: 

• High availability and reliability;

• Automatically switched alternative routes for major communications channels;

• Timely response;

• Good manageability (e.g. has error rate checking, alarm monitoring, historical 
diagnosis tools;

• Cost effective (best trade-off between function and cost);

• mix of private (provides redundancy and control) and public (high capacity) 
communications backbones

• Secure against infiltration/attack.

There needs to be distinction between polled data versus event data, and capturing 
quick events. (e.g. reclose operations).  Event data, while it might not arrive till later, 
should be accurately time tagged, e.g. so that we can capture trip and reclose events.

SCADA communications will be needed at all grid exit points, zone substations and 
33kV switching stations. The level of communication redundancy should be matched 
to the level of importance (security level) of the substation itself. The communication 
performance should be compatible with the desired SCADA response times. In this 
regard, speed of communications alone is not the overriding requirement for SCADA, 

rather that channels are not over-burdened and able to meet prescribed SCADA 
response times. If communications are IP-based, the information packets should be 
prioritised (by type of message and by site importance) and the prioritising task itself 
should not burden the system.

Real physical N-1 communications circuit security of supply between the control room 
and the major SCADA hubs is needed and this should be dedicated to SCADA. As 
status quo, the back-up is the corporate LAN and Telecom and TelstraClear share 
infrastructure at some points.

The SCADA polling strategy for distributed devices needs to be designed to meet 
speed performance targets. The communications system will need to meet the needs 
of the SCADA polling strategy for the device. 

9.10.2. Radio (eg: WIMax, WIFI) between devices physically nearby 

At times, the need arises for point-to-point communications, independently of SCADA, 
between network equipment. This could be for the purposes of distribution automation 
or protection signalling (the solutions could vary depending on the end use). For 
example, we may have two switches located nearby that need to communicate 
between each other. This could be done with a local encrypted WIFI network. Examples 
include the Te Puke/Atuaroa changeover switches (a small number of metres apart), 
potential use of encrypted WIFI for status communication of Dawson Street, New 
Plymouth, ground-mount switches to City substation enabling the local zone substation 
to be a comms hub. 

In the future, we could roll out a Distribution Automation system reliant on radio 
communications between switch devices on F3 feeders.  This could be a decentralised 
scheme (incorporating local intelligence and applications, such as the S&C Intelliteam 
system) or a centralised scheme (relying on SCADA communications to mS, regional hub 
or zone substation level, such as the Coopers Yukon scheme or a scheme within OSI). 

We could also begin installing Smart meters in our inner city distribution substations so 
that we obtain more accurate information on load usage for network management and 
pricing purposes. The ability to remotely read these will be important. 

9.10.3. Satellite Radio in Remote Rural Areas

Satellite communications would be a contender for communication with RAPS in 
remote rural areas for fault notification and low-fuel communications. Future needs 
might include remote Line Fault Indicators and remote metering communications for 
offering services to our retailing friends. 
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9.10.4. Remote Engineering and Technical Access

An IP-based communications system that is application-agnostic will allow 
downloading of event logs and protection event files from pole-top devices and RTUs, 
protection devices, and power quality monitoring units. We want to limit constraints 
with the variety of vendor applications or protocols on different kinds of equipment, and 
prioritise the information being transported. Time sequencing of protection and control 
events using accurate satellite clocks will be important. 

Presently, we are using a third-party network or site visits for recovery of protection and 
event files because of the inability to share SCADA and other application traffic on the 
same medium. 

In the future, we would like to have zone substation devices (IEDs) sending data and 
event files automatically back to a central server and send an alarm to designated 
people. The Bow system and SELs Team system would be relevant to this need. 

9.10.5. Other Uses of IP 

Continued roll-out of the VOIP medium will enable mobile communications (e.g. VHF) 
between network controllers and dispatchers and field staff. This should be flexible to 
enable multiple contractors that may have a turnover (e.g. three-year patch contracts) 
to access voice dispatch messages, consistently. 

From a network operating perspective, it is essential that the voice system is always 
there or is at least under Powerco’s immediate control to ensure the availability needed 
for running “critical infrastructure” (using Civil Defence terminology). For this reason, 
communications redundancy is important resulting in a requirement for a mix of public 
and private transmission media. 

For zone substations only, it would be useful to have pannable video coverage on 
demand of zone substation switchyard and switchrooms to assist operational activity 
and security. 

9.10.6. IEC 61850

In the long term, we are watchfully implementing IEC 61850 compliance in our 
substation specifications and standards. This involves intelligence within and between 
our zone substation equipment that communicates with Ethernet LAN (typically via fibre 
optic). The way that the devices use IEC 61850 is presently highly proprietary and the 
field is complex. It is worth being a fast follower in this regard. Communication between 
zone substations will typically be via fibre dedicated for protection purposes. Recent 
instances are at Omanu where IEC 61850-compatible equipment has been installed 
and plans are under way to implement IEC 61850 compatible-systems at Hawera. It is 
not likely that IEC 61850 communications will use the SCADA communication channels 
anytime in the near future. 

9.10.7. Integration of Information System with Field Processes

Smart technologies have been applied to the maintenance inspection processes where 
handheld units are used. These are set up to dock with the SPA system twice daily. 
The proposals for the Outage management System described in Section 11 have the 
potential to combine outage planning and scheduling, SCADA-based load flow (both 
in real time and for planning purposes), field dispatch work management and public 
communication (web-based advice, retailer advice and public caller). 

9.10.8. Cyber Security

Use of IP communications brings about special cyber security concerns. NERC has cyber 
security reporting requirements, which are typically three monthly. In the absence of a local 
requirement, we would likely adopt this reporting process using a suitable application. 

9.10.9. Summary

There are potential benefits to be gained in a watchful, cautiously phased 
implementation of some Smart Grid concepts within the Powerco Asset management 
Plan. This strategy is aimed at placing Powerco in a competitive position, ready to 
adapt to new stakeholder demands and able to take advantage of opportunities that 
may arise, while being conservative, minimising the obsolescence risk associated with 
early adoption. 

The proposed road map is intended to supplement the existing asset strategy to align 
replacement, augmentation and refurbishment programmes with the requirements 
for establishing the foundations of a “smart” framework. This approach is intended to 
improve existing system reliability and responsiveness but is also aimed at alignment for 
future needs and creating option value. 

A moderate increase in future capital expenditure is proposed in the following areas:

• Implementation of equipment at radio sites to enable an IP-capable meshed 
microwave backbone for the Western Region in time for the conversion to the new 
SCADA master station;

• Implementation of a fully redundant communications backbone to link the Eastern 
and Western communications systems; 

• Configuration and capacity of certain parts of the network for increased inter-
connectability;

• Increased levels of field device automation and SCADA;

• Integration of in-field IT systems, such as work despatch and hand-held inspection 
devices;

• Implementation and expansion of distribution transformer metering, and 
consolidation of relationships with customer meter owners; 

• Alignment of communications network and standard protocols for alignment with 
future Smart Grid.
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Specifically, the following strategies are proposed:

• Moving towards IEC61850 compliance in substation specification and standards for 
relays and control equipment;

• Review Powerco information technology and field automation standards for 
alignment with Smart Grid communications and operability requirements;

• Initiate discussions with stakeholders and the Regulator on opportunities for 
Powerco to undertake additional services and augmentation.

9.11. network Enhancement Project Summary

Reliability, Safety and Environment project summaries from FY11 to FY15 are provided 
in Table 9.5. The FY11 to 15 project summaries come from the Improvement Register. 
The FY11 to FY15 projects are assessed using a multi-stakeholder assessment process 
(known as Coin), whereby the projects are reviewed against a set of four strategic 
objectives representing stakeholder needs under which constraints are applied. The 
objectives are set out in Section 2.6.

The total expenditure amounts in Table 9.5 can be seen to confirm the forecast 
expenditures in Section 9.5.

9.12. descriptions of key Projects

The following is a detailed description of the large projects currently under way and 
proposed for the next 12 months. It covers the options considered and a summary of 
the project difficulties encountered. 

9.12.1. Thames Coast to Manaia Link

Total Cost: $0 .8m Project Status: Feasibility Forecast Accuracy: +/- 20%

A high number of faults have historically been recorded on cable sections of the 
Thames Coast feeder. This feeder supplies customers on the Coromandel Peninsula 
coast north of Thames, and has in excess of 1600 customers. There is no present 
supply back-up route so whenever there is a fault, the customers supplied by this 
feeder have experience a long supply interruption, sometimes in excess of 20 hours. 

Alternative options considered include use of permanent or temporary diesel generation 
to supply the customers and additional reclosers to sectionalise the feeder. Reclosers 
have already been implemented to a high extent already and further application will not 
yield significant extra benefits. An ABS with tails to permit the connection of temporary 
generation has been installed but, operationally, it has been found to be a difficult call 
to hire temporary generation due to the eight-hour lead times and expense involved. 
Installing permanent diesel generation has not been ruled out, but it is expensive to 
install and operate. 

The new 1.5km link has been installed between Thames Coast feeder with the manaia 
feeder, and part of the two-phase line from manaia has been upgraded to three-phase 
to enable the local school to increase capacity.  A project is under way to add the third 
phase on the remaining section of two-phase line.  A project has been added to the 
2012 works plan to upgrade the existing three-phase squirrel conductor on the manaia 
feeder and a new regulator is to be installed to enable more load to be backfed.

The major obstacle with this project is the acquisition of consents and easements to 
enable the work to begin. This has been taking several years to accomplish. 

9.12.2. Putaruru Second Circuit 

Total Cost: $2 .0m Project Status: Pre-feasibility Forecast Accuracy: +/- 25%

A second circuit to supply Putaruru comes about because Putaruru has a high risk of 
extensive SAIDI minutes caused by a line fault. There is presently no available form of 
alternative supply to the area. The proposal is to construct a new GXP at Putaruru that 
will supply the area and enable an alternative form of supply to back up the Hinuera 
GXP, which itself is supplied by only a single 110kV circuit. A new circuit is included in 
the programme to connect the new GXP to the Putaruru zone substation. 

Alternative options include duplicating the line supplying Hinuera (Transpower) and 
constructing a second line from Hinuera to Putaruru, building a line from Litchfield 
GXP, taking supply for a new GXP at Arapuni, and diesel generation. The first option 
(duplicate lines) is, in economic terms, a more costly option overall. The Litchfield option 
would require step-up transformers, and involves a long distance of line construction 
and limitations to the amount of capacity available. The volt drop across the lines from 
a new GXP at Arapuni would be too great when backfeeding Hinuera (capacitors could 
reduce this but load growth would rapidly cancel the benefits out).

Project difficulties include obtaining consents and landowner agreements, and 
obtaining easements.

9.12.3. Coroglen Kaimarama 110kV Line 

Total Cost: $2 .0m Project Status: Easement & Consent Acquisition  
Forecast Accuracy: +/- 20%

Whitianga and Coromandel substations have approximately 7,000 and 2,200 customers 
respectively that are supplied from a single 66kV circuit supplied from Transpower’s 
Kopu GXP. The circuit can be backfed as far as Coroglen during moderate loading, 
but there is no alternative supply if a fault should occur north of Coroglen. Coromandel 
substation is supplied from Whitianga substation on a spur circuit.

By constructing approximately 10km of 66/110kV overhead line between Coroglen and 
Kaimarama, this will provide a ring-feed supply to Whitianga, hence increasing supply 
reliability and improving voltage regulation at Whitianga and Coromandel substations. 
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Later in this decade, it is proposed to construct the circuit to an operating voltage of 
110kV to allow for future increase in load growth in the area. The line will therefore be 
constructed with 110kV capability, but operate in the interim at 66kV.

Alternative options are to do nothing and to install banks of diesel generation. Doing 
nothing has been seriously considered, but with the deterioration of the existing line, 
there are some renewal tasks that cannot be done live and any planned shutdowns 
would be of intolerable length. Furthermore, the Coromandel Blueprint forecasts high 
growth, with Whitianga predicted to have the population of masterton in 2025, although 
this might be reviewed downwards with the economic climate. Generation options are 
limited because of limited fuel availability. There is some potential for run of the river 
hydro but the resource available is small. 

At the time of writing, the route was designated and construction is scheduled to 
commence in march 2011, with an estimated completion date of June/July 2011. After 
six years, the consent process has been a long and drawn out process. 

9.12.4. Miscellaneous Cable Installations and Links

Total Cost: $1 .9m Project Status: Ongoing Forecast Accuracy: +/- 20%

This item is a programme comprising many small projects aimed at increasing the 
levels of interconnection between feeders. This is in line with the “reduce CAIDI through 
automation” and “reduce CAIDI through adequate back-up supply options” tactical 
focus areas. 

9.12.5. Miscellaneous Series 1 Switch Replacements 

Total Cost: $4 .0m Project Status: Ongoing Forecast Accuracy: +/- 20%

This item is a programme comprising many small projects aimed at phasing out 
higher risk profile Andelect/ABB Series 1 oil-filled switches, Magnefix switchgear 
located in damp environments and J2/ETV2 Long and Crawford and earlier models. 
The programme targets the switches located at normally open points and switches 
in confined spaces. While more of a renewal programme, it is included as a reliability, 
safety and environment investment due to its driver.

9.12.6. Coromandel Second Transformer Bank

Total Cost: $1 .5m Project Status: Feasibility Forecast Accuracy: +/- 20%

A second transformer is proposed at Coromandel because it is difficult to take this 
transformer out of service for maintenance since there is no other form of backfeed 
into the area. Secondly, the transformer tap changer itself faces a tough working 
life because of the large voltage drop and long subtransmission line distance. This 
implies closer spaced maintenance routines and increased risk of failure. The second 
transformer allows a shuffle to occur amongst other 66/11kV transformers.

Alternative options include installing generation, but these are expensive to implement 
and operate. The option of doing nothing involves lengthy regular shutdowns for 
maintenance that are difficult to arrange with the community and consume valuable 
planned outage SAIDI allowances. A lead time of around 12 months is expected for 
order and delivery of the transformer.

9.12.7. Miscellaneous Noja installations and Recloser Upgrades

Total Cost: $5 .4m Project Status: Ongoing Forecast Accuracy: +/- 20%

This is a programme of work comprising many small projects, including installing 
reclosers capable of loop automation and SCADA-ising network switches. The aim of 
the programme is to improve SAIFI and CAIDI by reducing the exposure of customers 
to interruptions (yellow and green part of Figure 9.2), improving the restoration times to 
most customers through loop automation and remote control (blue and indigo part of 
Figure 9.2). 

9.12.8. Miscellaneous Protection Upgrades

Total Cost: $1 .5m Project Status: Ongoing Forecast Accuracy: +/- 20%

This is a programme of work that includes the protection replacements and upgrades 
described in Section 9.6.

9.12.9. Thames Second Subtransmission Circuit

Total Cost: $2 .0m Project Status: under way Forecast Accuracy: +/- 25%

Thames substation is supplied from a 5km 66kV overhead spur line that passes over 
rugged terrain, from Parawai Switching Point. Due to the increasing load growth and 
customer numbers in the region, a second 66kV line has been installed between 
Parawai and Thames to give N-1 security at this substation that currently supplies 
almost 5,000 ICPs, and this has now been commissioned. Part of the proposed Kopu-
Kaueranga 110kV line project involves freeing up the existing 66kV circuit between 
Kopu and Parawai (which is currently also supplying Whitianga). 

The second line enables maintenance to be carried out on the existing 66kV circuit. 
Only a very small amount of load can be backfed from matatoki substation. This project 
is to be staged over several years, i.e. route selection, securing of easements, and 
staged line construction that is dependent on site access. 
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9.12.10. Whangamata Second Subtransmission Circuit

Total Cost: $3 .1m Project Status: Feasibility Forecast Accuracy: +/- 25%

To improve reliability, a second subtransmission circuit is required between Waikino 
GXP and the town of Whangamata. Designs for the lines have been largely completed, 
and several years of discussions with DoC and other affected parties have taken us 
to the point where easements, concessions and designation is required to progress 
through to the construction phase of this project. At the time of writing, an application 
for DoC concession had just been lodged.

9.12.11. Katikati Security Improvement

Total Cost: $1 .7m Project Status: Feasibility Forecast Accuracy: +/- 25%

To improve security of supply to the town of Katikati, a second subtransmission circuit 
is to be constructed to Katikati zone substation from Aongatete in FY14. A second 
transformer will be added at Katikati zone substation in FY15. 

9.12.12. Matua Security Improvement

Total Cost: $2 .5m Project Status: Feasibility Forecast Accuracy: +/- 25%

To improve security of supply, a second subtransmission circuit would be added in 
FY14 to the matua area. 

9.12.13. Paengaroa Zone Substation 

Total Cost: $4m Project Status: Feasibility Forecast Accuracy: +/- 25%

To improve reliability and security of supply to the area east of Te Puke, a new zone 
substation is proposed at Paengaroa. This will back up the supply to Pongakawa and 
reduce the lengths of distribution feeder and numbers of customers per feeder in the 
area. It will also enable the subtransmission line supplying Pongakawa to be rebuilt in a 
less reactive fashion, as the poles on this line have an inadequate strength. 

9.12.14. Security Enhancement in Hauraki Plains Area 

Total Cost: $1 .5m Project Status: Pre-feasibility Forecast Accuracy: +/- 50%

To improve reliability and security of supply in the Hauraki Plains area, it is planned 
to construct a second 66kV line. This area is presently supplied from a single 
subtransmission circuit from Kopu to Kerepehi with back-up supply relying on 11kV 
distribution back feed routes. These back-up supply routes offer limited capacity and 
can be used only at low load times, otherwise voltage sags to an unacceptable degree. 
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Table 9.5: Summary of Network Reliability, Safety and Environment Projects

Reliability, Safety and Environment Project  Potential Projects Project Driver

AMP 
Reference 
Section Options

 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

4OH

misc hot water scheme upgrades    $75,000   Asset Performance; 
Service 9.7.4 Leave systems the way they are and tolerate 

long fault repairs 

misc conductor upgrades    $30,000   Asset Performance; 
Service 9.4.5  

DOH

misc line reconductoring/renewals  $660,000 $1,130,000 $840,000 $410,000 $100,000 Reliability 9.6.7 Tolerate worse reliability

misc line upgrades  $945,000 $990,000 $418,000 $200,000 $195,000 Asset Performance; 
Service 9.6.7 Do nothing and allow automation systems to 

overload the networks

misc line changes/removals   $50,000    Asset Performance; 
Service 9.6.7  

misc capacitor bank installations    $32,000   Asset Performance; 
Service 9.6.7  

misc establish back-up supply links  $150,000 $70,000 $50,000   Asset Performance; 
Service

9.12.4, 
9.4.5

Do nothing and allow automation systems to 
overload the networks

SOH

Katikati second 33kV circuit    $750,000   Load Growth; Service 9.12.11 Accept reduced supply security and reliability

Whangamata second 33kV line   $1,350,000 $1,500,000   Service
9.12.10

Upgrade the subtransmission capacity to Waihi 
and accept existing reliability and operational 
constraints

Coroglen to Kaimarama second 
110kV line

 $600,000     Load Growth; Service

9.12.3

Do nothing and accept reducing reliability 
and operational constraints, or construct 
new line along the existing line route, or lay 
underground cable, or install generation plant 
a Whitianga

misc new line construction  $465,000   $75,000   9.4.4, 
9.4.5

 

misc add indications to CBs   $130,000 $96,000    9.7.2, 
9.7.3

 

misc auto-reclose implementation  $30,000     Asset Performance 9.4.4, 
9.4.5

Do nothing and accept reducing reliability and 
operational constraints

misc surge arrestor installation  $35,000      9.4.6  
4UG

misc paralleling cable installations  $15,000     Service; Asset 
Performance 9.2.10  

misc aged/hazardous LV equipment 
replacements

 $500,000 $200,000 $220,000   Safety 9.2.11 Do nothing - accept H&S risk

DUG

misc additional cable installations 
and links

 $1,392,000 $140,000  $40,000  Asset Performance; 
Reliability

9.12.4, 
9.4.5

Do nothing and live without the reliability and 
operational benefits these provide

misc cable and equipment 
replacements

 $440,000 $80,000 $200,000 $25,000  Asset Performance; 
Reliability

7.7.6 Do nothing and live without the reliability and 
operational benefits these provide
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Reliability, Safety and Environment Project  Potential Projects Project Driver

AMP 
Reference 
Section Options

 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

misc cable upgrades  $840,000 $370,000    Asset Performance; 
Service

9.4.5 Do nothing and live without the reliability and 
operational benefits these provide

misc fence works  $30,000     Safety 9.2.8  
SUG

Brown St - Tower Rd 33kV circuit      $1,200,000 Reliability 8.12.5 Construct line to Waihou GXP

morrinsville second 33kV circuit     $2,000,000  Service 8.12.18 Increase 11kV interconnections with Piako, 
upgrade capacity at Piako

SSG

Establish moturoa 33kV switching 
station

     $750,000    

misc ABS replacements   $45,000    Reliability; Service 7.9.4  

misc recloser installations   $65,000    Reliability; Service 9.4.4  
ZTR

Coromandel second transformer bank    $600,000   Reliability; Service 9.12.6 Do nothing and accept further outages

Kerepehi second 66/33kV line     $1,500,000  Reliability; Service 9.12.14 Accept reduced supply reliability

matua Zone transformer upgrades   $1,000,000    Load Growth; Service 8.8.10 Improve 11kV back-up capacity with Sulphur 
Pt.

Putaruru 33kV circuit  $2,000,000     Service 9.12.2 Construct second 33kV line to Putaruru

misc auto transformer replacements   $100,000   $185,000    

misc transformer replacements  $150,000     Asset Performance; 
Reliability

 Do nothing and accept further outages

misc zone substation transformer 
works

  $100,000    Safety; Asset 
Performance

  

COM

misc communications reliability 
improvements

 $40,000     Service 9.10.1 Do nothing - accept controllers running blind.

misc additional polling channels  $60,000 $96,000    Asset Integrity; 
Reliability

9.7.4 Do nothing - accept H&S risk, more 
maintenance

misc new radio/communication link 
installations

 $185,000     Service 9.7.4  

misc VHF radio and data networks 
developments

 $160,000 $100,000    Safety; Economic 
Efficiency

9.7.4 Do nothing and live with the risk of limited cell 
phone coverage

DAB

Misc automation of difficult to access 
ABSs

 $140,000     Safety; Reliability 9.4.4  

misc ABS replacements  $40,000      7.9.4  

misc lock replacements   $100,000    Security 9.2.12  
DGS

misc Series 1 switchgear 
replacements

 $659,650 $650,000 $475,000 $600,000 $300,000 Asset Integrity; Safety 7.9.4 Do nothing - accept H&S risk, more 
maintenance

misc aged switchgear replacements  $695,000      7.9.4  

misc new switch or RmU installations  $450,000   $35,000  Reliability; Service 9.4.4 Do nothing and live without the reliability and 
operational benefits these provide
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Reliability, Safety and Environment Project  Potential Projects Project Driver

AMP 
Reference 
Section Options

 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

misc RmU SCADA-ising  $175,000 $75,000 $90,000 $85,000  Reliability; Service 9.4.4 Do nothing and live without the reliability and 
operational benefits these provide

misc concrete pad replacements   $50,000    Asset Integrity; Safety   

misc equipment locks  $100,000      9.2.12 Do nothing - accept H&S risk
DRG

misc new regulator installations  $115,000     Load Growth   

misc regulator related works  $170,000     Safety; Reliability   

misc regulator automation/SCADA-
ising

 $410,000     Reliability 9.4.4  

DSR

misc switching additions  $200,000 $165,000  $35,000  Service 9.4.4 Do nothing and live without the reliability 
benefits these schemes provide

misc recloser installations  $1,115,000 $1,005,000 $865,000 $280,000  Reliability; Service 9.4.4 Do nothing and live with co-ordination issues

misc LFI/EFIs and sensing  $260,000 $160,000 $260,000   Reliability; Service 9.4.4 Do nothing and live without the reliability 
benefits these schemes provide

misc recloser SCADA-ising, increased 
control or automation

 $927,000 $560,000 $275,000 $220,000  Reliability; Service 9.4.4 Do nothing and live without the reliability and 
operational benefits these provide

misc recloser relocations  $35,000     Reliability; Service 9.4.4  
DUT

misc new ground-mount transformer 
installations

 $562,186     Asset Integrity; Safety 7.8.4  

misc rusty ground-mount transformer 
replacements

  $130,000  $200,000  Asset Integrity; Safety 7.8.4  

SCA

misc equipment SCADA-ising  $87,000 $60,000    Reliability; Service 9.4.4 Do nothing and live without the reliability and 
operational benefits these provide

ZOT

Te Puke ground fault neutraliser      $500,000 Service; Asset 
Performance

9.4.6 Do nothing and live without the reliability 
benefits these schemes provide

misc surge arrestor replacements  $50,000 $50,000    Safety; Reliability 9.4.6  

misc zone substation security and 
locks

 $100,000 $100,000 $100,000 $100,000 $100,000 Safety; Security 9.2.12 Live with the risk of entry to zone substations 
by public

misc zone substation works  $50,000     Reliability; Safety   

misc earth fault neutraliser installations  $520,000 $860,000 $1,070,000 $440,000 $300,000 Service; Asset 
Performance

9.4.6 Do nothing and live without the reliability 
benefits these schemes provide

misc oil containment installations  $500,000 $270,000 $80,000 $420,000 $120,000 Environmental 9.9.3 Live with oil spill risk and do nothing
ZBG

Kaimarama switching station 
construction

     $1,000,000 Load Growth; Service 8.8.11; 
9.12.3

Do nothing and inter-connect the lines using 
basic connections. Construct the switching 
station when the need to convert to 110kV 
arises

misc zone substation security review/
improvements

 $150,000 $150,000 $150,000 $150,000 $150,000 Safety  Live with the risk of entry to zone substations 
by public

misc zone substation bunding and 
seismic upgrades

 $150,000  $300,000 $380,000 $300,000  9.9.3; 
6.7.1
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Reliability, Safety and Environment Project  Potential Projects Project Driver

AMP 
Reference 
Section Options

 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016    

ZPR

misc distance-to-fault installations  $20,000 $20,000    Service 9.4.3  

misc relay replacements  $95,000 $64,000 $20,000 $150,000 $72,000 Asset Integrity; 
Reliability

9.7.1 Do nothing - accept H&S risk, more 
maintenance

misc protection/relay upgrades  $1,298,000 $627,000 $688,000 $250,000 $220,000 Service 9.7.1  

misc power quality monitoring works  $25,000 $25,000 $25,000 $25,000  Service 9.7.8 Live with unknown power quality readings and 
do nothing

misc earth fault indicator installations  $20,000 $20,000 $20,000 $20,000 $20,000 Service 9.4.4 Do nothing and live without the reliability 
benefits these schemes provide

ZSC

misc upgrades to full SCADA control/
indication

 $180,000 $50,000 $120,000 $90,000  Asset Performance; 
Service

9.7.2 Do nothing and ilve without the reliability and 
operational benefits these provide

misc zone substation SCADA works    $50,000 $35,000  Asset Performance; 
Service

9.7.2 Do nothing and ilve without the reliability and 
operational benefits these provide

misc out-dated RTUs replacements  $50,000 $75,000    Asset Integrity 9.7.2 Defer migration to new master Station

misc current and/or voltage sensing 
additions

 $100,000 $60,000 $60,000 $60,000  Service 9.7.2 Do nothing and live without the reliability 
benefits these schemes provide

ZSG

misc 11kV switchgear replacements  $450,000     Safety; Reliability 9.2.9  

misc 33kV switchgear installations    $250,000   Safety; Reliability 9.2.9  

misc zone substation upgrade works  $430,000 $70,000       
Totals $19,025,836 $11,412,000 $9,709,000 $7,825,000 $5,512,000  

unspecified renewal projects $16,485,135 $0 $0 $0 $0 $0    

Total (nominal) $16,485,135 $19,444,404 $11,919,651 $10,363,995 $8,536,659 $6,145,591    

Reactive Renewal $2,637,622 $2,333,988 $2,449,103 $2,476,664 $2,509,227 $2,659,484    

Total IR projects + Reactive budget 
(nominal)

$19,122,757 $21,778,392 $14,368,754 $12,840,659 $11,045,886 $8,805,075    

Deferrals from previous year  $5,934,649 $13,737,066 $13,440,535 $11,450,869 $7,471,443    

Deferrals to next year $5,934,649 $13,737,066 $13,440,535 $11,450,869 $7,471,443 $351,465    

Total Budget (real) $13,188,108 $13,675,123 $14,040,698 $13,893,062 $13,772,726 $14,283,230    

Total Budget (nominal) $13,188,108 $13,975,975 $14,665,285 $14,830,325 $15,025,311 $15,925,053    
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10. FInAnCIAL

10.1. Introduction 

The network expenditure forecasts detail the development, renewal and maintenance 
expenditure to:

• maintain levels of service performance for the assets;

• Develop the assets to meet the new and future load growth; and

• Improve service performance where the service standards are not being met.

For the past 12 years, the Asset management Plan has provided the blueprint for the 
management and development of the vast and complex network of Powerco’s assets. 
Previous plans have identified the need for increased investment in targeted areas of 
the network to maintain reliability of supply. During the past eight years, Powerco has 
doubled its investment in the network, focusing on renewal of aged assets, building 
security and redundancy into the backbone of the network and on automation to 
improve reliability and the network’s capacity to accommodate growth. 

The 2011 AmP schedules $114 million of capital and maintenance expenditure in 
FY2012, an additional $3 million compared to FY2011, growing to $167 million by 2021. 

10.2. Assumptions and Strategic Influences Underlying the Expenditure 
Forecasts 

10.2.1. Background and Significant Assumptions 

The purpose of this section is to provide a general level of information for customers and 
other stakeholders on the key assumptions that underpin the expenditure forecasts.

Powerco’s network expenditure forecasts are developed from both the bottom up 
and the top down, and the process of deriving these is an iterative one that seeks to 
optimise the levels of performance and risk (refer Section 4.1). 

Working from the bottom up (principally for horizon years 0-2), expenditure forecasts 
are based on identified maintenance regimes and projects identified (as set out in 
Sections 7, 8 and 9, and more particularly described in Section 10.2.3). 

Working from the top down (information which is compared with the bottom-up 
forecasts and mainly used for horizon years 3-10), the expenditure forecasts comprise 
the previous AmP expenditure forecast escalated for growth in line length (as a proxy 
for increase in assets to be inspected and maintained), inflation (as a proxy for increase 
in unit rates) less an efficiency factor (between 1.0% and 1.5%) and adjusted for 
specific issues noted and agreed to by key stakeholders during the previous year. 
Capital expenditure (other than customer connection or system growth) is forecast in 
a similar manner, by escalating by inflation (as a proxy for increase in unit rates) less an 
efficiency factor of between 1% and 1.5%. Customer connection and system growth 

Capex are the hardest to forecast as they driven by growth as opposed to factors 
that are more within the control of Powerco, such as the condition of the assets, the 
number of assets and the costs of renewing (including maintaining) or development 
work on those assets.

As noted above, the top-down expenditure forecasts have been adjusted for specific 
issues, such as the following:

• In the April 2011 AmP, the post-2020 renewal forecast expenditures continue to 
increase, but in previous AMPs they flattened off in real terms; 

• In the 2010 AmP, the Customer Connection and Asset Relocation expenditure 
forecasts were reduced on account of the recession; the system growth and 
reliability, safety and environment expenditures were not reduced despite the 
reduced recessionary volumes, but were instead increased by 10% on account of 
the higher-than-anticipated price threshold X factor; 

• In 2007, development expenditure was forecast to increase due to the high growth 
rates; 

• Between 2004 and 2006, renewal expenditure increased due to the recognition that 
renewal activities were more expensive than previously believed and that renewal 
activities not done were building up; and

• Following the acquisition of the Eastern Region network in 2003, it was discovered 
that the scale of development work in the Eastern Region would have to double.
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Figure 10.1: AMP Expenditure Forecast against Previous AMP Expenditure Forecasts.



2252011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKSBACK TO CONTENTS

10.2.2. Strategic Influences

Approval of the expenditure forecasts is made at Board level. As part of this approval, 
the following factors are considered: 

• What was last year’s actual and budgeted spend, and what was the AmP forecast 
expenditure for that year; 

• The revenue that Powerco is allowed to earn under the current default price path 
and investors’ (debt and equity) expectations of earning risk-adjusted returns on 
their investments; 

• The perceived level of investment risk associated with the regulatory regime 
(consistency, predictability, transparency, accountability, balance, independence, 
efficiency); and

• Individual project and annual budget justification. In particular, the regulatory 
regime’s treatment of capital efficiency factor (actual project cost when compared 
with the RAB impact) and ongoing increases in asset installation and maintenance 
costs will be a critical factor in the justification – that is, should the regulatory regime 
not properly recognise the actual cost of projects, it becomes difficult for investors to 
justify undertaking this type of work. 

10.2.3. Impact of Changing Load Patterns 

The impacts of Smart technologies on load demand have not materially influenced the 
AmP planning horizon but have the potential towards the end of the planning period 
to accelerate with uncertain network impacts. Overseas studies on plug-in electric 
vehicles (PEVs) and new demand-side management (DSm) technologies provide good 
examples for indicating the sensitivity of Capex to this uncertainty. Capex impacts 
of PEVs and DSm changes from a UKENA/Imperial College study were simplistically 
applied to the Powerco Capex profile to illustrate a potential impact of PEV penetration 
on network Capex. The UK impact was applied with no additional DSm, and with 
additional DSm (assuming it is applicable to the New Zealand context). Whilst the 
baseline is 2009 - 2021 Capex spend, the impact applies to a 2020-2030 window. It 
illustrates the value of an appropriately controlled approach to PEV load demand on the 
network, along with appropriate demand-side management solutions to manage peak 
loads.”

Illustrative CAPEX Impact of Plug In Electric Vehicles (PEVs) 
With or Without New Demand Side Management (DSM) 
(based on UK Modelling 2020-2030)

Baseline Unconstrained PEV DSM no PEVDSM PEV

121110987654321

CAPEX growth from PEVs at
10% penetration with no DSM
(UK Model)

Reduced CAPEX growth with 
new DSM (UK Model)

Illustrative CAPEX saving 
with new DSM (UK Model 
discounted) but no PEVS

Figure 10.2: Impact of Load Variation on Capex

10.2.4. Multiple Stakeholder Influences

Network expenditure forecasts are developed in conjunction with Asset management 
planning, taking into consideration things such as the age and condition of existing 
assets, targeted service standards, projected growth rates, regulatory requirements, 
the financial position of the company and the expectations of the company’s capital 
providers. (These considerations are summed up in the multi-stakeholder assessment 
process described in Section 2.6.)

The process of deriving expenditure forecasts is an iterative one that seeks to optimise 
the performance and risk levels in the network within these competing constraints 
(refer Section 4.1). In particular, projected network expenditure needs to be given 
consideration within the context of the revenue allowed by the regulatory regime and 
Powerco’s mandate of delivering long-term sustainable earnings and interest payments 
to its capital providers. 

The programme of work for a given period is passed through the multi-Stakeholder 
Prioritisation process (refer to Section 2.6). With this process, the strategic values and 
risks associated with each potential project are weighed against their associated dollar 
expenditure. A decision can be made at budgeting time on the best projects to include 
in a work programme given a constrained budget, or the constrained budget can be 
varied to obtain the best strategic value outcome. 
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Budget reforecasts are made quarterly, allowing adjustments to the expenditure 
forecasts, especially if unforeseen events occur during the year. 

10.2.5. Forecast Accuracy

The expenditure forecasts for FY2012 are weighed against detailed planning and 
assessment of the assets. The forecasts in the mid to later years have been set given 
the general application of the planning criteria and load-growth projections to the 
network, and broad projections of asset condition-based renewal and maintenance 
needs.

10.2.6. CPI and the GST Increase

CPI values have been obtained from NZIER consensus forecasts. NZIER have 
decreased their CPI forecast since the April 2010 AmP. The CPI used is shown in Table 
10.1 below.

Table 10.1: CPIs used for the Expenditure Forecasts 

Year to 2011 2012 2013 2014 2015 2016+

30 Jun 2.10% 1.69% 1.77% 2.25% 2.20% 2.20%

An adjustment has been made to remove the one-off impacts of the GST increase that 
occurred on 1 October 2010. The December 2010 annual CPI increased by 4.0%, 
which included the impact of GST rising from 12.5% to 15.0%, a 2.22% increase. 
Statistics NZ noted that only around 91% of the CPI basket is directly affected by GST 
and that the impact of the rise in GST on CPI should be around 2.0%. The expenditure 
forecasts follow the approach taken by Statistics NZ and a December annual CPI 
increase of 2.0% has been used. 

10.3. Capital and Maintenance Expenditure overview

10.3.1. Expenditure Categories

Powerco has aligned its accounting systems for its electricity division with the 
Commerce Commission’s revised Information Disclosure Requirements (31 October 
2008) covering the disclosure of capital and operational expenditures and forecasts. 
The capital expenditures consider the following categories:

• Customer Connection 

• System Growth

• Asset Replacement and Renewal

• Reliability, Safety and Environment

• Asset Relocations

Operational expenditure forecasts consider these categories:

• Routine and Preventive (Scheduled) maintenance

• Fault and Emergency (Reactive) maintenance

• Refurbishment and Renewal (Corrective) maintenance

Prior to 1 July 2009, Powerco has categorised the expenditure by three categories:

• Development (includes enhancements and extensions): Capital expenditure on 
new assets, or expenditure that materially improves the service potential and 
performance of the existing assets;

• Renewal: Capital expenditure on the replacement of existing assets that maintains 
the original level of service performance and extends the economic life of the 
network. For example, replacement of like with like or the refurbishment of an 
existing asset to provide an extension of existing life; and

• Operating and maintenance: Generally, this is operational expenditure directly 
associated with running the electricity distribution network that cannot be 
capitalised. 

In this section of the AmP, the expenditure forecasts are presented adopting the revised 
information disclosure. It should be noted that because Powerco has historically 
reported its expenditures internally under different categories from those required by 
the Information Disclosure Requirements, the expenditures by category have had to be 
derived by extrapolating project samples queried from Powerco’s works management 
system and management accounts. Therefore, while the historical re-categorised 
expenditures have not been audited, they do outline the overall trends. 
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10.3.2. Key Asset Management Programme

Tables 10.2 and 10.3 below summarise the key work programmes envisaged over 
the next 10 years. Table 10.2 shows that the capital programme will have to adapt to 
the issues expected to occur, while the Opex programmes are largely consistent over 
the planning period. The tables do not reflect the improvements in standards that are 
expected to arise from ongoing improvement processes.

Table 10.2: Key Capital Programme Summary 

Expenditure 
Category Next 2 Years 3-5 Years 5-10 Years

Customer 
Connections

Reticulate subdivisions

Connect new customers

Upgrade existing customer connections

Distribution transformer upgrades

System Growth Construct new zone 
substations

Construct new 
subtransmission 
feeders & easement 
compensation

Install new distribution 
feeders

Construct new zone 
substations

Construct new 
subtransmission feeders

Accelerate resource 
consent and easement 
compensation

Install new distribution 
feeders

LV upgrades (particularly 
CBDs)

Construct new zone 
substations

Construct new sub-
transmission feeders & 
easement compensation

Install new distribution 
feeders

LV upgrades (particularly 
CBDs)

Reliability 
Safety and 
Environment

Reliability improvements: Fault neutralisers, recloser and loop automation 
schemes, fault locators and fault indicators

Safety and Environmental Improvements: Oil bunds, earthing upgrades, 
switchgear replacements (where safety is a driver)

Asset 
Replacement 
and Renewal

Overhead line renewal 
– cross-arm, conductor 
and pole replacement

Zone substation CB 
replacement

Overhead line renewal 
– cross-arm, conductor 
and pole replacement

Zone substation CB 
replacement

Overhead line renewal 
– cross-arm, conductor 
and pole replacement

Zone substation CB 
replacement

Cable replacements

Distribution transformer 
replacements

Asset 
Relocations

New line or cable installed through third party asset relocation request

Overhead underground conversion

Table 10.3: Key Operational Programme Summary

Expenditure 
Category Next 2 Years 3-5 Years 5-10 Years

System 
management and 
Operation

Network planning

Network owner maintenance management & contract administration

Network operations

Network operating (leases, site services)

Routine and 
Preventive 
maintenance

Network inspections

Routine servicing & overhauls

Non-routine servicing & asset relocations

Service disconnections

Contractors’ maintenance management

Refurbishment 
and Renewal 
maintenance

Corrective network repairs resulting from scheduled inspections and fault 
callouts 

Fault and 
Emergency 
maintenance

Fault callouts

Immediate fault repairs

10.3.3. Relationship with Disclosed Expenditures

The Asset management Plan expenditure actuals are aligned to the July to June 
operational calendar and 30 June balance date used by Powerco. The regulatory 
information disclosures are made with an April to march calendar year. This means 
that some timing discrepancies may arise between the Asset management Plan and 
the regulatory disclosure information. To aid this, two expenditure forecasts have been 
provided in Section 10.6 – one based on the July-June operational year and the other 
based on an April-march regulatory year.

10.4. Capital Expenditure

Capital expenditure (Capex) is expenditure that is used to create new assets or to 
increase the service performance or potential of an existing asset beyond its original 
service performance or service potential. Capital expenditure increases the value of the 
asset stock and is capitalised in accounting terms. 

The forecast total capital expenditure to FY2021 is shown in the diagram below (blue-
coloured bars) along with the actual (A) capital expenditures from the FY2006 to FY2010 
periods (purple bars) and the budgeted capital expenditure for FY2011 (green bar).

In this and the other graphs below, the expenditure forecasts are denominated in 
nominal dollar values (as at the middle of the forecast year) in line with the disclosure 
requirements. To provide a reference to the degree of inflation indexation, an inflation 
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index line is also shown in the graph. The inflation index is based on Department of 
Statistics figures and NZIER forecasts. Forecasts are inherently uncertain. 

Generally, the forecast trend is one of a growing level of real network capital 
expenditure. This is largely because of the increasing requirement for renewal Capex as 
the average age of the network increases. 
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Figure 10.3: Total Network Capital Expenditure.

10.4.1. Treatment of Uncertainty in the Capital Expenditure Forecasts

Uncertainties in the Customer Connection and Asset Relocation actual versus budget 
figures arise due to the nature of the customer requests. As these projects are partly 
recoverable, under or over-subscription of the available budget usually has a neutral 
impact on the company’s financial position. For this reason, variations in the actual 
expenditure are usually accepted by senior management and the Board.

The other capital expenditure categories each have a reactive and scheduled 
component. The aim of the reactive component is to provide a buffer for unforeseen 
events during the year. Examples of reactive work include unforeseen replacement of 
equipment in poor condition or replacement following storms. 

Capital budgets are monitored at the end of every month and forecasts are made 
quarterly. Under-spend on the reactive budget allowances can be taken up by adding 
additional projects to the annual capital programme. Reactive budget overspend can 
be accommodated by deferring projects in the annual capital programme. 

The majority of the expenditures within the capital expenditure categories of System 
Growth, Reliability, Safety and Environment and Asset Renewal are involved in 

scheduled programmes of work. A portion of the expenditures is set aside for 
unforeseen work. These reactive sub-categories have been set aside to cater for 
unforeseen or non-programmed events, such as unexpected equipment failure and 
storms. 

Allowance is also made for opportunities to purchase land for future zone substation 
sites or easements for lines. In our experience, gradual land or easement banking as 
the opportunities arise to a well-thought-out development plan is a more efficient way 
of developing the network than an urgent short-term focus. When they do arise, land 
opportunities need to be acted on quickly. 

10.4.2. Impact of Expenditure Forecast on Network Average Age

Figure 10.4 shows that the capital expenditure forecast, coupled with the shape of the 
network age profile, causes the network average age to increase by around three years 
over the next 10 years. Influences on the asset age include: 

• New subdivisions mean new assets are added to the network, which leads to a 
reduced average network age; 

• Renewal work replaces existing assets with new ones, which leads to a reduced 
average network age; and 

• Ongoing depreciation of the existing assets leads to an increased asset age. 

The increasing asset age shown in this graph means that the incidence of asset failures 
will increase, leading to a growing numbers of customer outages. 
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10.4.3. Customer Connection Capex
N

o
m

in
al

 E
xp

en
d

itu
re

 ($
00

0)

In
fla

tio
n 

In
d

ex

0

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0 

5 

10 

15 

20 

25 

30 

35 

40 

20
06

 A

20
07

 A

20
08

 A

20
09

 B

20
10

 F

20
11

 F

20
12

 F

20
13

 F

20
14

 F

20
15

 F

20
16

 F

20
17

 F

20
18

 F

20
19

 F

20
21

 F

20
20

 F

Customer Connection Capex 

Routine & Preventive Maintenance Inflation Index Financial Year

Figure 10.5: Customer Connection Capital Expenditure. 

Customer Connection Capex is capital expenditure primarily associated with the 
connection of new consumers to the network, or alterations to the connections 
of existing consumers, where some of the expenditure is recoverable. Customer 
Connection-associated Capex is shown in Figure 10.5.

10.4.3.1 Assumptions behind the Customer Connection Capex Forecast 

From around FY2004 until FY2009, new connection activity was at historically high 
levels, most notably in the manawatu and Taranaki areas where connection activity 
previous to this time was light. Increased activity appears to have come from the 
buoyant dairy sector, oil and gas industry investment and increased industrial 
warehousing with Palmerston North as a distribution hub for the lower North Island. 
Connection activity in the Tauranga and Coromandel areas has historically been 
consistently high but during these years, the pace accelerated. Powerco is predicting a 
return to lower levels of new connection activity as the recessionary environment bites 
and this is reflected in the expenditure forecast.

10.4.4. System Growth Capex

System Growth Capex relates to development or enhancement of the network. This 
category is for work driven by:

• Growth in network load, requiring an increase in network capacity;

• Restore network security (and reliability), which are below the standard or customer 
expectations; and

• Non-recoverable extension or upgrade of the network to connect new consumers.

10.4.4.1 Assumptions behind the System Growth Capex Forecast

The System Growth capital expenditure levels are shown in Figure 10.6. They reflect a 
need to increase the capacity and security in the network in order to catch up with the 
recent high levels of growth, particularly in Coromandel and Tauranga areas (i.e. the 
network is carrying a higher degree of adequacy risk than the security and capacity 
performance requirements indicate). Reflecting this, the system growth expenditure is 
maintained roughly constant in real terms over the next three years before gradually 
reducing due to the reduction in customer connection activity and volume growth. 
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Figure 10.6: System Growth Capital Expenditure. 
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10.4.5. Reliability, Safety and Environment Capex

Reliability, Safety and Environment Capex is associated with:

• maintaining or improving the safety of the network for the public, employees, 
contractors; 

• Improvement of reliability or service standards; and

• meeting environmental standards. 

10.4.5.1 Assumptions behind the Reliability, Safety and Environment Capex Forecast 

Reliability, safety and environment projects may include:

• Replacement of assets due to an operational constraint or safety issues;

• Environmental compliance issues; or 

• Installation of reclosers or network automation schemes to improve the reliability of 
supply to consumers.

An increase in this category of expenditure is expected to be needed to cater for 
Powerco’s programmes of replacement of ground-mounted switches, network 
automation and site environmental compliance (described in Sections 7 and 9). The 
expenditure forecasts reflect this need.

The expenditures prior to 1 July 2009 associated with Reliability, Safety and 
Environment have had to be extrapolated from Powerco’s works management system 
as they had been recorded under both the network renewal and the system growth 
categories.

The actual Reliability, Safety and Environment expenditures for FY10 were well below 
budgeted levels. The explanation for this is that this was a new category and that actual 
projects have not been set up in the correct categories; they were accounted for this 
under the other capital expenditure categories. This is to be rectified for FY12. 
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Figure 10.7: Reliability, Safety and Environment Capital Expenditure. 

10.4.6. Asset Replacement and Renewal Capex

Asset Renewal Capex generally relates to meeting the progressive deterioration of 
the condition of network assets, or because of obsolescence of network assets. This 
may include replacement of existing assets where these assets have been identified 
as being at the end of their economic life, based on their assessed condition. As the 
asset replacement decision is based on the most recent condition assessment, the 
expenditure forecasts in the mid to later years should be taken as a general guide only. 
The longer term forecasts are based on age profiles and standard lives: analysis of 
asset condition information is the best way of forecasting renewal in the short term. 

10.4.6.1 Assumptions behind the Asset Renewal Capex Forecast

The expenditure forecasts take account of the life extension practices described in 
Section 7 and assume a small level of deferral due to the adoption of new technology. 

Asset Renewal Capex has a need to significantly increase above existing levels 
because of the large number of assets commissioned in the 1950s-1970s now 
reaching the end of their life. The drivers for asset renewal are explained in Section 7. 

Independent consultants Farrier Swier Consulting in their 2007 report to the Commerce 
Commission on electricity distribution network asset management confirmed the need 
for increased expenditure to replace assets. Farrier Swier found that Powerco might 
need to increase renewal expenditure in the period 2009 to 2014 by 27% (to $32 
million in 2014) and, 2014 to 2019 by 71% (to $44 million in 2017). 
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The renewal capital expenditure forecasts are consistent with the findings of Farrier 
Swier in real terms. Actual levels of renewal work will be dependent upon the risks 
around asset condition, individual project and annual budget justification, and the way 
in which capital expenditure is accounted within the regulatory asset base. 

Powerco is constantly striving to ensure an appropriate balance between scheduled 
and reactive work. Reactive work can sometimes be done at a lower capital cost 
than scheduled work. However, this may come at the cost of long supply outages to 
customers, increased health and safety risks to staff, hasty network designs leading to 
suboptimal construction and future liabilities, in turn leading to increased asset life cycle 
costs. Failure to proceed with adequate network renewal will significantly increase the 
likelihood that reliability of supply and safety levels will deteriorate.
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Figure 10.8: Asset Replacement and Renewal Capital Expenditure.

10.4.7. Asset Relocation Capex

Asset Relocation Capex is that associated with the need to move assets as a result of 
third-party requests. As a capital expenditure, the expectation is that new assets would 
be created as a result of the relocation: a simple relocation of an existing asset is an 
activity that should be expensed. 

Asset relocation may include: 

• New line/cable constructed as part of route realignment, resulting from a third-party 
request; or 

• Overhead line to underground conversion.

10.4.7.1 Assumptions behind the Asset Relocation Capex Forecast

Asset relocations are, at best, difficult to forecast because they are driven by third 
parties and can involve large works – if, for example, a highway is being rerouted. They 
may increase if the Government embarks on fiscal stimulus policies, such as road 
upgrade projects.

Asset Relocation Capex is of a comparatively small amount compared to other asset 
categories. Because of its comparative small magnitude, the graph of asset relocations 
in Figure 10.9 is presented on an expenditure scale 10 times larger than the other 
Capex categories in this section 

A reduction in the expenditures between FY09 and FY10 occurred because of the 
completion of the Palmerston North undergrounding programme, a programme to 
renew the aged overhead line network with underground cable as part of an agreement 
with the Palmerston North City Council dating back to the mid-1990s.

The Eastern Arterial in the Bay of Plenty is a major road project expected to commence 
in the coming year and this should cause a large amount of relocation work to occur – 
hence the budget provision for it. 
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Figure 10.9: Asset Relocations Capital Expenditure. 

10.4.8. Forecast Capital Expenditures against Improvement Register Content 

As set out in Section 2.6, not all of the work resulting from the Asset management 
process can proceed straightaway. Likewise, Section 4.1 states that the Asset 
management process is a balance between cost, risk and performance. The multi-
stakeholder assessment process ensures that only the projects with a high strategic 
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fit with all of the stakeholder requirements are given the priority to proceed. Projects 
resulting from the Asset management process are entered into the improvement 
register and reside there until they are given a green light to proceed into the annual 
works plans. 

Of the five capital expenditure categories, the Customer Connection and Asset 
Relocation categories (apart from the Palmerston North undergrounding programme) 
are driven by third parties and usually involve little Asset management discretion about 
whether or not they proceed. The other categories of System Growth; Reliability, Safety 
and Environment and Asset Replacement and Renewal are scheduled as a result of 
the Asset management process and require more Asset management-type decision-
making. 

The graphs below identify the forecast scheduled capital expenditures against values of 
the projects residing in the improvement register. Projects that enter the improvement 
register result from Asset management subprocesses, such as the preparation of the 
Long-Term Development Plan, medium-Term Development Plan and special Asset 
management plans. 

These improvement register projects reflect the work required when assessing the 
existing assets (age, condition and configuration) against Powerco’s asset planning 
standards (which reflect the Asset Management drivers). By not spending up to the 
improvement register budgets, the risks of not meeting our performance standards are 
increased. The graphs in Figures 10.10, 10.11 and 10.12 reflect the projects in Tables 
7.2, 8.27 and 9.5. 
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Figure 10.10: Scheduled Replacement and Renewal Capital Expenditure.
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Figure 10.11: Scheduled System Growth Capital Expenditure.
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Figure 10.12: Scheduled Reliability, Safety and Environment Capital Expenditure. 

As mentioned above, the projects in the Improvement Register are categorised by 
System Growth, Reliability, Safety and Environment and Asset Replacement and 
Renewal. Furthermore, the Improvement Register does not include projects of a 
reactive nature, where only short notice is available of the project need. 
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Tables 7.2, 8.27 and 9.5 show the major programmes of work for renewal and 
development. The FY11 to FY15 columns show the value of work from the 
Improvement Register in summary form. 

The graphs above demonstrate that Powerco could be spending more than it is 
forecasting on scheduled network capital expenditure. That is, if the regulatory 
environment were more amenable towards investment, Powerco could justifiably be 
spending this much more efficiently.

10.4.9. Status of Capital Programme Initiatives

A description of the status of completion of the capital programme against the plan is 
given in Section 5. The effectiveness of the capital programme is described in Sections 
7, 8 and 9. 

10.5. operational Expenditures

Operational expenditures are those expenditures directly associated with running the 
electricity distribution network that cannot be capitalised. These include maintenance 
expenditures required to operate or maintain the assets to achieve their original design 
economic lives and service potentials. Powerco’s maintenance work comprises the 
following:

• Routine condition-monitoring;

• Routine servicing;

• Evaluation of inspection and condition-monitoring results to determine any 
maintenance requirements;

• Evaluating faults to predict condition-monitoring and maintenance requirements;

• Performing maintenance overhauls;

• Rotable asset relocation;

• Fault repair; and 

• Network operations.

The operating and maintenance expenditures also include direct management costs 
not directly associated with creating network assets, such as customer management, 
network planning, network operating and managing service provider relationships. They 
include site leases, site service charges, network insurance, charter payments and 
other like costs. They may include the costs of decommissioning existing assets (where 
a new asset is not created).

The operating and maintenance expenditure forecast has been set based on 
benchmarked operational costs per asset replacement cost and per system length, 
based on present work levels, after adjustments have been made to allow for increased 

service provider efficiency (downwards) and growth in system length and ODV 
(upwards). These are confirmed against the asset maintenance plans developed using 
the maintenance strategy and Powerco’s present operating practices (refer to Figure 
10.15).

The forecast total operational and maintenance expenditures to FY2021 are shown in 
the diagram below (blue-coloured bars) along with the actual (A) capital expenditures 
from the FY2006 to FY2010 periods (purple bars) and the budgeted capital expenditure 
for FY2011 (green bar). 

The operational expenditure forecasts are denominated in nominal dollar values in line 
with the disclosure requirements. The inflation index is also shown in the graph. 
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Figure 10.13: Total Direct Operational Expenditure.

10.5.1. Treatment of Uncertainty in the Operational Expenditure Forecasts

The Renewal and Refurbishment, and Fault and Emergency expenditure categories 
provide a buffer in the Operational Expenditure forecasts to cater for unforeseen 
events. However, greater than foreseen corrective or reactive work is less easily 
accommodated by varying the scheduled maintenance plan (routine inspections or 
services) than it is in the capital works programme. Some of the major pre-planned 
work can be brought forward or deferred, such as painting of transformers, but 
these projects are generally on the fringes of the programme. Deferring maintenance 
increases the levels of network risk (worse network performance and earlier asset 
replacement).
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There is a moderate risk, therefore, that unforeseen events can cause the operational 
expenditures to vary significantly around the budget, leading to a Financial Performance 
impact. The operational expenditures are monitored against budget at the end of every 
month and budget reforecast are made quarterly. 

10.5.2. Routine and Preventive Maintenance Opex

Routine and Preventive maintenance Opex is driven by pre-planned work schedules. 
It comprises network inspections and routine overhauls of equipment, as well as 
prescribed vegetation-clearing in accordance with the annual maintenance plan. It also 
includes maintenance of a non-routine nature such as roof replacements or relocations 
of rotable assets. 

The asset inspections are largely driven by the need to quantify, monitor and record 
the potential risks to the network, the public and to employees. The routine overhauls 
and non-routine maintenance activities are driven by the need to maintain the integrity, 
performance and potential of the existing assets.

10.5.3. Assumptions behind the Routine and Preventive Maintenance Forecasts

The subsequent fault restoration activities in the Routine and Preventive category 
overlap with the activities that would otherwise occur in the Renewal and 
Refurbishment maintenance category. Instead, it would seem that the Renewal and 
Refurbishment category should be more aligned to delayed fault rectification work as 
they tend to largely involve the replacement or refurbishment of asset subcomponents. 
The interpretation applied is that maintenance should be categorised as Routine and 
Preventive if it is allowed for in the Annual maintenance Plan. 

The preventive maintenance expenditure forecasts have been set at a top-down level 
by prorating the historical expenditures against the expenditures associated with 
other forms of maintenance. The preventive maintenance expenditure forecasts are 
benchmarked by analysing the sum of the costs of the different maintenance tasks for 
each asset type. These are, in turn, determined by the product of the quantity of each 
maintenance task and the applicable unit rates. 

Annual Scheduled Maintenance $ = ∑n.Q.f.T

Where 

N designates the different maintenance inspection task types

Q = quantity of assets

f = frequency of maintenance task per year

T = dollar cost per task 

This analysis has been performed as part of Powerco’s five-year maintenance planning 
process in 2009 and is summarised in Figure 10.15. In this graph, the dark blue bars 
show the budgeted and forecast preventive maintenance expenditures, while the 
orange, pink and yellow bars show the expenditure required to fulfil the maintenance 
plan. Variations occur year on year in the expenditure requirement because of the 
differing amounts of assets in the regions being maintained.

The graph in Figure 10.15 shows that, in general, the budget for preventive 
maintenance is rather short, leading to the risk that some maintenance has to be 
deferred, which would lead to a possible increase in public liability risk, supply reliability 
and possibly earlier renewal.

With the adoption of the GEM and SPA maintenance management systems, a five-year 
bottom-up view of the maintenance expenditures is now prohibitively difficult. A project 
will have to be undertaken to explore how GEm can build a bottom-up view of the 
network's maintenance expenditure needs. 

The forecast preventive maintenance expenditures rise above the rate of inflation 
in recognition that the network length is continuing to grow and that the scale of 
maintenance tasks needs to increase as the assets age. Conversely, ongoing efficiency 
improvements have been built into the forecasts. 
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Figure 10.14: Routine and Preventive Maintenance Expenditure. 
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Figure 10.15: 2009 Bottom Up View of Required Preventive Maintenance Expenditure.

10.5.4. Refurbishment and Renewal Maintenance 

Refurbishment and Renewal maintenance is associated with the replacement, 
refurbishment or renewal of items that are component parts of an asset, as described 
in the ODV Handbook. Powerco has interpreted this to be expenditure of a corrective 
nature, intended to repair assets that have been found to be defective, arising either as 
a result of the preventive inspection programme or in response to a callout. 

10.5.4.1 Assumptions behind the Refurbishment and Renewal Maintenance Forecasts

Powerco’s interpretation applied to this form of expenditure is that it is best aligned to 
maintenance of a corrective nature, required to restore an asset to its proper condition 
so that it can continue to deliver its required service performance. It comprises all 
defect repairs, all work identified as being required to be followed up as a result of any 
routine maintenance inspection task and all fault follow-up work where permanent 
repairs are required to replace temporary repairs. 

Budgeting for these expenditures has been done by extrapolating previous years’ 
expenditures with due allowance for extensions to the network (increase), efficiency in 
service provider (decrease) and ageing of equipment (increase). Corrective maintenance 
is difficult to budget for if the numbers and types of repairs are not foreseeably 
articulated. Ideally, defect information from the maintenance management system can 
be used to verify the forecast, but usually the defects arise post-forecast. 
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Figure 10.16: Refurbishment and Renewal Maintenance Expenditure.

As a long-term trend, it is expected that, as the asset base continues to age and 
a greater proportion of assets reach their end of life, corrective maintenance costs 
will have to increase. Conversely, however, many of the new assets being installed, 
such as switchgear, require much less maintenance than their older counterparts. If 
a shortfall exists in the refurbishment and renewal maintenance forecast, expenditure 
can potentially be borrowed from the preventive maintenance budget or the corrective 
maintenance can be deferred, but any deferred maintenance needs to be caught up 
with. The status of maintenance completion is outlined in Section 5.

10.5.5. Fault and Emergency Maintenance

Fault and Emergency maintenance is reactive in nature and generally comprises 
callouts to restore power. 

10.5.5.1 Assumptions behind Fault and Emergency Maintenance Forecast

This category is reactive in nature, being the unscheduled inspection of an asset due 
to failure or if it is not providing its required performance level. It comprises activities 
undertaken by personnel responding to a reported failure of the network, including any 
back-up assistance necessary at the time to restore supply, repair leaks or make safe. 
The work can be either temporary or permanent in nature. Where follow-up work is 
needed, that is deemed to be corrective in nature.

Similarly to corrective maintenance, the Fault and Emergency maintenance has been 
budgeted through historical extrapolation. It is benchmarked by considering the 
numbers of callouts and unit cost per job. 
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Figure 10.17: Fault and Emergency Maintenance Expenditure.

10.5.6. System Management and Operations Expenditures

System management and Operations expenditures include the direct costs associated 
with managing the network. This includes electricity network site expenses such as 
water, phone, power, communications and site leases. It includes network planning 
process expenses, the non-capitalisable portion of the service provider relationship 
management process (contract and project management), and network operations 
expenses. 

10.5.6.1 Assumptions behind System Management and Operations Forecast

The budgeted and forecast figures assume an annual efficiency improvement of 1.5% 
and an increasing network length of 1% per year. The reduction of cost in 2009 was 
because of a higher-than-forecast capitalisation recovery. 

The System management and Operations forecast expenditures are expected to 
increase because the capabilities of the Planning and Service Delivery teams are 
planned to expand.
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Figure 10.18: System Management and Operations Expenditure

10.5.7. Status of Maintenance Initiatives

A description of the status of completion of the maintenance programme against the 
maintenance plan is given in Section 5. The effectiveness of the maintenance initiatives 
are described in Section 7. 

10.6. Expenditure Forecasts

10.6.1. Expenditure Forecast Summaries

The Asset Management expenditure forecasts for a July to June financial year are given 
in Tables 10.4 to 10.6. 

The Asset management expenditure forecasts for an April to march regulatory year are 
given in Tables 10.7 to 10.9. These tables start with the 2010 actual expenditures – in 
2009, the company was transitioning to the new reporting categories. 

All values are expressed in nominal $ terms (that is, the expected purchasing power of 
the dollar in the year in which it is forecast). Inflation indexing uses NZIER consensus 
forecasts shown in Table 10.1 with a long-term index of 2.2%.
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Table 10.4: Capital Expenditure Forecast July to June Financial Year ($000) (Nominal $ Values) 

Capex summary breakdown FY 2006 A FY 2007 A FY 2008 A FY 2009 A FY 2010 A FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

Customer Connection 23,714 22,076 29,144 29,023 23,153 20,010 18,810 17,960 16,960 16,107 16,462 16,824 17,194 17,572 17,959 18,354 

System Growth 11,563 14,472 15,951 18,853 23,424 23,929  24,813 24,395 23,354 22,235 22,740 23,257 23,783 24,321 24,872 25,434 

Reliability, Safety and Environment 7,413 8,128 8,961 10,986 5,591 13,188 13,976 14,665 14,830 15,025 15,925 16,907 17,915 19,015 20,217 21,530 

Asset Replacement and Renewal 16,526 14,164 15,626 20,710 21,659 24,383 26,552 29,343 32,573 36,145 40,130 44,555 49,109 54,157 59,752 65,954 

Asset Relocations 2,635 2,453 3,238 3,225 1,821 1,592 2,325 2,220 2,313 2,196 2,245 2,294 2,345 2,396 2,449 2,503 

Total Capex 61,852 61,294 72,921 82,798 75,648 83,103 86,476 88,584 90,030 91,709 97,501 103,836 110,346 117,463 125,248 133,775 

Table 10.5 Operating & Maintenance Expenditure Forecast July to June Financial Year ($000) (Nominal $ Values) 

Opex summary breakdown FY 2006 A FY 2007 A FY 2008 A FY 2009 A FY 2010 A FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

System management & Operations 6,654 6,750 7,627  5,968 6,902 8,764 11,041 11,760 11,920 12,120 12,336 12,556 12,778 13,004 13,233 13,524 

Routine & Preventive maintenance 9,427 9,901 11,510 10,394 13,063 11,530 12,221 12,497 12,655 12,940 13,225 13,515 13,812 14,117 14,427 14,745 

Refurbishment & Renewal maintenance 7,683 7,615 6,918 8,938 6,783 7,687 8,148 8,331 8,436 8,627 8,816 9,010 9,208 9,411 9,618 9,830 

Fault & Emergency maintenance 4,353 4,314 5,990 5,064 5,941 6,405 6,790 6,943 7,030 7,189 7,347 7,509 7,673 7,843 8,015 8,192 

Total Opex 28,118 28,580 32,045 30,364 32,688 34,386 38,200 39,531 40,042 40,875 41,724 42,590 43,472 44,375 45,294 46,290 

Table 10.6 Total Expenditure Forecast July to June Financial Year ($000) (Nominal $ Values)

Asset Class FY 2006 A FY 2007 A FY 2008 A FY 2009 A FY 2010 A FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

Operational Expenditure 28,118 28,580 32,045 30,364 32,688 34,386 38,200 39,531 40,042 40,875 41,724 42,590 43,472 44,375 45,294 46,290 

Capital Expenditure 61,852 61,294 72,921 82,798 75,648 83,103 86,476 88,584 90,030 91,709 97,501 103,836 110,346 117,463 125,248 133,775 

Total 89,969 89,874 104,965 113,162 108,336 117,489 124,676 128,115 130,072 132,584 139,226 146,426 153,818 161,838 170,542 180,066 

Table 10.7: Capital Expenditure Forecast April to March Regulatory Year ($000) (Nominal $ Values) 

Capex summary breakdown FY 2010 A FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

Customer Connection 25,457 20,796 19,110 18,173 17,210 16,320 16,373 16,733 17,101 17,478 17,862 18,255 

System Growth 28,395 23,803 24,592 24,500 23,614 22,514 22,614 23,127 23,651 24,187 24,734 25,293 

Reliability, Safety and Environment 2,882 11,289 13,779 14,493 14,789 14,977 15,700 16,661 17,663 18,740 19,916 21,202 

Asset Replacement and Renewal 23,719 23,702 26,010 28,645 31,765 35,252 39,134 43,449 47,971 52,895 58,353 64,404 

Asset Relocations 7 1,649 2,142 2,246 2,289 2,226 2,233 2,282 2,332 2,383 2,436 2,489 

Total Capex 80,459 81,238 85,633 88,057 89,668 91,289 96,053 102,253 108,719 115,684 123,302 131,643 
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Table 10.8 Operating & Maintenance Expenditure Forecast April to March Regulatory Year ($000) (Nominal $ Values) 

Opex summary breakdown FY 2010 A FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

System management & Operations 6,053 8,298 10,472 11,580 11,880 12,070 12,282 12,501 12,723 12,948 13,176 13,451 

Routine & Preventive maintenance 12,465 11,913 12,048 12,428 12,615 12,869 13,153 13,443 13,738 14,041 14,350 14,665 

Refurbishment & Renewal maintenance 5,136 7,461 8,032 8,286 8,410 8,579 8,769 8,962 9,159 9,361 9,567 9,777 

Fault & Emergency maintenance 6,652 6,289 6,694 6,905 7,008 7,149 7,307 7,468 7,632 7,800 7,972 8,147 

Total Opex 30,306 33,962 37,247 39,199 39,914 40,667 41,512 42,373 43,251 44,149 45,064 46,041 

Table 10.9 Total Expenditure Forecast April to March Regulatory Year ($000) (Nominal $ Values)

Asset Class FY 2010AF FY 2011 B FY 2012 F FY 2013 F FY 2014 F FY 2015 F FY 2016 F FY 2017 F FY 2018 F FY 2019 F FY 2020 F FY 2021 F

Operational Expenditure 30,306 33,962 37,247 39,199 39,914 40,667 41,512 42,373 43,251 44,149 45,064 46,041 

Capital Expenditure 80,459 81,238 85,633 88,057 89,668 91,289 96,053 102,253 108,719 115,684 123,302 131,643 

Total 110,765 115,200 122,879 127,255 129,582 131,956 137,565 144,626 151,970 159,833 168,366 177,685 

10.6.2. Actual vs Forecast Expenditures

Explanations of the differences between forecast and actual expenditures for the previous financial year are given in Section 5.6 – Review of Physical Progress Against Plan; and Section 
5.7 – Review of Financial Progress Against Plan.
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11. ASSET MAnAgEMEnT IMPRoVEMEnT

11.1. Introduction

This section presents a review of the foreseen initiatives to improve Powerco’s Asset 
management and Customer management practices, systems and processes. It 
starts with a recap of where we are presently against a view of where we would like 
to be in five years’ time and then describes some of the process improvements and 
programmes we should adopt and undertake during this time. 

11.2. Review of AM Maturity 

11.2.1. Background

Powerco has a philosophy of continual improvement in its Asset management and 
Customer management processes (as well as other business processes). Powerco’s 
Asset management process is described in Section 2. 

A Gap Analysis assessment of the level of maturity of Powerco’s electricity network 
Asset management processes is presented in Figure 11.2. This analysis is based on 
Section 2.4 of the International Infrastructure management manual (IImm), which is 
summarised in Figure 11.1. The IImm assessment reviews the level of awareness, 
competence and best practice. In this context, best practice has been rather arbitrarily 
defined: we have taken this to mean an “Asset Management nirvana” or the practical 
ideal. 

unsatisfactory
(unaware)

unsatisfactory
(aware)

Poor Competent Best Practice

Figure 11.1: IIMM Gap Analysis Assessment Model 

11.2.2. Gap Analysis

The Gap Analysis is a self-assessment and shows Powerco to be in the average 
competent status in terms of where it is going in its Asset management performance. It 
does not seek to benchmark Powerco’s Asset management performance with its peers. 
In line with its philosophy of continual business improvement, Powerco is endeavouring 
to continually improve its electricity network Asset management processes, systems 
and practices and, as such, have reset our expectations for our Asset management and 
Customer Management practices over the next five years. 

One key area of focus is the ongoing improvement of information systems. Programmes 
of work in progress are set to replace the SCADA and outage management systems 
with best practice and modern technology systems. Automation of maintenance 
management practices continues to improve asset information and data on asset 
condition, with the ability to use this information to drive an optimised renewal planning 
and condition-based maintenance programme. Also, in terms of our plans, our 
spending is currently lower than the amount needed to complete all projects in the 
Improvement Register. Programmes of work aligned to Powerco’s FY11-FY14 Business 
Plan have been initiated to ensure we are working on the right projects at the right 
time contributing to continuous improvement of our Asset management practices and 
systems.

Key business improvement programmes are:

• Automated maintenance management to simplify and automate business processes 
to permit the delivery of consistent, timely and accurate maintenance plans and work 
schedules;

• Network Control and management to expand outage (and dispatch) management to 
improve restoration times with a focus on safety and customers;

• Billing and ICP integrity to improve reliability of ICP data via processes and systems 
that support the lifecycle of ICPs;

• Enhance Network improvement to provide easily accessible, timely and accurate 
information on network assets;

• Information mangement to realise the capability to manage information effectively 
within Powerco, including the provision of end-to-end knowledge management 
systems and processes.
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The business programmes also address data and information improvements wherever 
possible, thereby continually improving the quality of our asset information.
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Figure 11.2: Analysis of Powerco Electricity Asset Management Capabilities.

11.2.3. Commentary on the Gap Analysis

Comments on the Gap Analysis and links to other sections of the AmP are outlined as 
follows: 

Asset Management Plan: The Asset management Plan and the associated suite of 
asset management documentation are now at the stage where a good base has been 
made from which improvements can be made. It is strong in the areas of strategy and 
policy, and improving the level of compliance is a continual journey.

Advanced Asset Management Plans: This is at an early but advancing stage (refer 
to Section 11.5). Greater use of the Asset management process for driving business 
planning is an opportunity.

Maintenance Standards: The content of these is good but their structure needs 
improving and they need to be moved into an overall standard structure, which is under 
way.

Design and Construction Standards: These are fairly well set out and documented 
and improving all the time, but their coverage is patchy and adherence to these across 
the business is an ongoing area of improvement (refer to Section 7.2).

Optimised Asset Renewal Strategy: There is plenty of scope for asset renewal 
strategy to be improved, following the implementation of the Gas and Electricity 
maintenance (GEm) management system. Incorporation of condition data will be 
improved, from which targeted renewal forecasts and programmes will be developed 
(refer to Section 7.4).

Development Plans: These are well documented, but there needs to be greater 
facilitation towards longer-term resource consent application and easement acquisition 
campaigns, and the subtransmission network architectures in Huirangi, Wanganui and 
Palmerston North need long-term focus for improvement. There is scope for automated 
use of GIS, SCADA and PI for network modelling; dynamic line rating and optimised 
cable rating (refer to Section 8.12).

Forward Work Programme: The preparation of the Five-Year Plan and its 
incorporation into the Improvement Register is a major process advance. The Five-Year 
Plan process will continually improve.

Monitoring Levels of Service: This process works fairly well through the Network 
Performance process, although improvements in what the business does to close the 
loop in how customer complaints and network defects are handled are under way (refer 
to Section 5.3).

Knowledge of the Assets: Ongoing improvements to the quality of information held in 
the information systems are a major opportunity for improvement. Improvements in age, 
classification and ownership of assets have been achieved and further improvements 
will occur during implementation of other major projects (refer to Sections 2.8 and 7.3).
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Condition Assessments: Ongoing improvements in the quality of asset condition 
assessments should be able to be made. Projects such as the adoption of mobile 
devices for condition assessments will improve this process (refer to Section 7.3).

Operations and Maintenance: Improvements in the quality of data in GIS and use of 
the new SCADA system and planned outage scheduling will improve our operations 
and maintenance processes (refer to Section 2.8). management of the maintenance 
and the defects processes continue to improve.

Performance Monitoring: The reliability monitoring process appears to be working 
well.

Optimised Life Cycle Strategy: A good framework exists with the Asset Life Cycle 
and Asset Renewal plans and ongoing improvements to these can be achieved by 
closing the loop with the network incident process via the Safety manager (refer to 
Sections 7.1 to 7.5).

Design Project Management: A continual focus on maintaining design and project 
management skills should be kept up, quality of designs can be improved, and we 
need to continue to encourage young engineers and technical professionals to enter 
the industry. The establishment of an in-house design team will assist in building these 
skills.

Review Audit: This process appears to work well at a corporate level; visibility will be 
improved via an upgrade of methodware.

Asset Information Integrity and Asset Attributes: Information on the assets is a core 
Asset Management need. GIS mandates key asset attribute fields when assets are 
entered and over time, this will enhance asset information. Some delays exist with the 
as-building and it has been recognised that the GIS presents opportunities to improve 
the turnaround times (refer to Sections 2.8 and 6.3).

Information Back-up: At an IT level, this process has improved significantly over 
recent years and has now been benchmarked as best practice.

historical Condition Maintenance Data: Historically, this data has been fragmented 
and in a variety of different locations. A central location now exists for the majority of 
assets following the implementation of GEm. It will take a number of years for asset 
history to improve.

Asset utilisation Monitoring and Future Prediction Data: Historical SCADA data 
is limited in points and maximum Demand Information from distribution transformers 
is in many cases not available. Possible improvements include the use of technology. 
The SCADA PI system is a good enabler for operational prediction. Use of a data 
warehouse for holding existing data that can be extrapolated will enhance the accuracy 
of the future prediction processes.

Life Cycle Costings: Ongoing improvements in the assessment of project unit costs 
are under way.

Benchmarking Data: Certain benchmarking can be done through the use of industry-
disclosed information. Internal benchmarking of unit costs by team and over time is a 
process that can inevitably be improved.

Geographical Information Systems: A world-class GIS is well embedded and 
users continue to realise the additional features and identify opportunities for data 
improvements. The ability to extract data for use in load-flow modelling needs to be 
improved and certain extraction processes could be automated (refer to Section 2.8).

WM/Financial System: JD Edwards is an enterprise system and standard reports have 
been developed to assist users with financial management.

Maintenance Management: The JDE maintenance management system has been 
implemented, and although not a purpose-built maintenance management system, it 
is providing a step-change improvement in maintenance management. Future plans to 
move towards condition-driven maintenance inspections may be constrained by the 
system. 

Customer Requests: This process appears to work adequately although the ability to 
obtain reports consistently has been an issue in the past.

Planning is under way for a new customer works management system.

Risk Management: The Risk management system, methodware, is a competent 
system and work is under way to make the system available to more users. Improved 
processes are being developed to enable information on network hazards and risks to 
be better communicated from field staff. 

Integration of Systems: Ongoing improvement will inevitably be possible with this. 
The Billing systems provide the potential for improvement for integration and these are 
expected to be replaced in the next couple of years. 

Plans and Records: The accuracy of many of the drawings in the system is continually 
improving. Ongoing improvements in the housekeeping of these should be possible 
(refer to Section 2.8).

Commercial Tactics and Organisation/People Issues: The age profile of technical 
staff shows many staff are nearing retirement. A programme to bring in young 
engineering staff is being implemented.
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11.2.4. Constraints on Asset Management Process

Generally, Powerco is experiencing the following constraints (that are common to all 
network asset owners):

• Financial constraints; 

• General industry lack of skilled engineering resources;

• Ageing workforces;

• Changing technical compliance environment;

• Increasing community expectations around the footprint of the network and 
greenhouse emissions;

• Growing requirements for Road Opening Notices by TLAs;

• Short-term focus of consumers versus the long-term focus of network owners;

• Increasing traffic management costs;

• Lack of availability of specialised spare parts and constraints on field resources;

• Limitations in quality information on asset condition; and

• Limitations in the systems available to analyse the asset condition information.

Actions around the constraints in the Asset management process include ensuring 
adequate numbers of engineering staff with the right skills are available in 10 and 20 
years’ time. Engineering skills take many years to build up and it is important that there 
is not a gap in the skill levels and access to mentors as older engineers and technical 
professionals retire. 

Further actions include enhanced supply chain relationships to ensure adequate access 
to equipment and spare parts. 

The purpose of the Network Performance process is to proactively monitor service 
quality issues and improve network service performance. The objective is to ensure the 
networks deliver the required performance and that any substandard performance is 
addressed promptly and effectively. Key improvements are noted in Section 11.3.

11.3. Improvement Initiatives 

11.3.1. Network Performance Process

The purpose of the Network Performance process is to proactively monitor service 
quality issues and improve network service performance. The objective is to ensure the 
networks deliver the required performance and that any substandard performance is 
addressed promptly and effectively. Key improvements made include:

• Continued careful management of planned shutdown SAIDI allowances;

• Implementation of fault locators on key lines;

• Implementation of the blitz approach to line renewal activities. This approach means 
that lines worked on are given a clean bill of health for 10 years;

• Replacement of older reclosers with modern automated reclosers; and

• Vegetation control targeted from network reliability performance.

The Network Improvement sub-process includes both reactive (short-term) and 
proactive (long-term) performance management elements, and provides important 
feedback to the planning process.

11.3.2. Safety and Hazard Management 

Powerco is in the process of setting up a safety and hazard management system. The 
Electricity Safety Regulations (ESRs) require electricity asset owners to record and 
communicate information on the hazards associated with its assets. The regulations 
require an auditable regime for hazard management to be implemented by march 2012. 

The focus of the ESRs is on public safety, but Powerco is setting up the system to also 
provide a means of communicating hazards to the people working on the assets. 

The system is to be set up, and a process is being developed for populating the 
hazards into the system and for extracting them when a job is carried out. 

11.3.3. Maintenance Process Improvement Initiatives 

Progress of the maintenance programme is monitored and reported on in two ways at 
Powerco. Each week, the actual maintenance complete versus the plan is reported. 
This information becomes part of an overall company report to the Board of Directors. 
Deviations from the plan are explained and management action implemented where 
appropriate.

At the end of the financial year a completion certificate is put together and submitted to 
the senior management team. This certificate identifies any portion of the maintenance 
programme that was not completed so that it may be addressed in the following year. 
Deviations to plan are explained.

The introduction of an enterprise solution to manage the scheduled maintenance on 
Powerco’s networks now delivers maintenance plans to field staff on handheld devices. 
These devices also record test results. The automated management system also tracks 
all defects and their resolution.

11.3.4. Outage Management Improvement Initiatives

Powerco has a desire to improve management, recording and reporting of network 
events. Currently outages and incidents that occur on the network require manual and 
time-consuming processes to record events and, consequently, it is difficult to obtain 
a timely and clear picture of the state of its network, especially under fault conditions. 
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Network Operations Centre (NOC) staff is restricted by having to use multiple systems 
that are unreliable, unsupported and contain known bugs.

A full review of the processes and systems that support outage management is well 
advanced and projects to introduce incremental improvements to management of 
network events is planned over the next few years.

11.3.5. Summary of Improvement Initiatives Undertaken in FY2010

Various information system improvement initiatives are being undertaken in FY2011. 
These include: 

• Continuation of the Programme Office implementation of business-wide projects and 
the associated Programme Office steering group governance and regular sponsor/
business owner meetings;

• Establishment of a dedicated continuous improvement deliver pipeline;

• Update of all Single Line and Relay and Instrumentation drawings for zone 
substations in the Western area; continued enhancements to the maintenance 
management system;

• Completing the Eastern region SCADA replacement project and commencing the 
replacement of the Western SCADA mS with a new OSI master Station;

• Reviewing the processes and systems that support outage management;

• Reviewing the processes and systems that support billing.

Some further information integrity initiatives are outlined in Section 2.8.11.

11.4. Proposed Asset Management Advancement Projects

11.4.1. Proposed Future Major Information System Projects

The following is a list of possible future information system improvement initiatives that 
are required to close the gaps outlined in Section 11.2.

Table 11.1: Possible Future Major Information System Projects

Asset & Customer 
Management Future Need Potential Action Criticality Est Cost Influence Area

Improved Information 
Disclosure reporting

Implement Data Warehouse 
programme

High $1m Entire 
Business

modern and robust ICP 
management system

New billing and ICP management 
system

High $2m Billing, 
Commercial

Consistent SCADA 
master Station platform

migrate Western Region SCADA 
master Station to OSI system

medium $1.5m Operations

Asset & Customer 
Management Future Need Potential Action Criticality Est Cost Influence Area

Effective Outage 
management System

Improve the existing Outage 
management Systems, including 
electronic system and process for 
receiving, approving and notifying 
planned outages

medium $1.5m Operations

Improve quality of 
information on assets

Rolling asset information audit 
programmes, e.g. obtain accurate 
conductor and cable sizes

High $200k 
pa

Network 
Info Team, 
Operations, 
Planning & 
SD

Improve quality of 
information on asset 
condition

Continual data and system 
improvements following the 
release of automated maintenance 
management projects (GEm & SPA)

High $200k 
pa

Service 
Delivery, 
Planning

Lifelines utility capacity Investigate if Business Continuity 
philosophies could be better 
applied in Powerco’s Asset 
management and customer 
management processes

Low $20k Operations, 
Service 
Delivery, 
Planning

Enhance accessibility 
of drawings and 
documents

Enhance framework for document 
& records management system 
(DRmS) and select an appropriate 
software solution

medium $500k All areas

Ensure information is 
available to network 
contractors and third 
parties

Review how Powerco Extranet can 
be enhanced

medium $50k Service 
Delivery, 
Planning, 
Operations

Enhance connectivity 
for operational 
applications

Enhance LV connectivity High $400k Operations, 
Planning, 
Service 
Delivery

Improve hub capability 
to manage storm 
events

Regional Hub project medium $200 Operations, 
Service 
Delivery

Robust Customer 
Complaints handling 
process

Review if Improvements can be 
made to Customer Complaints 
process

medium $100k Operations, 
Commercial

Improve Advanced 
Asset management 
planning

Improve the programme planning 
for Asset management Business 
Improvements

High $20k All areas
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Asset & Customer 
Management Future Need Potential Action Criticality Est Cost Influence Area

Accurate zone 
substation drawings

Rolling as-built zone substation 
drawings

medium $50kpa Planning, 
Service 
Delivery, 
Field 
Contractors

Improved HSE 
management

Introduce Safety manager to 
effectively manage Hazards and 
Health and Safety incidents across 
the Powerco business

High $250k All areas

Improved Risk & 
Compliance (Legal 
& Regulatory) 
management

Extend the current risk 
management tool to establish 
a compliance system that will 
underpin and formally validate 
business practices

High $200k All areas

Continuous 
Improvement 
Programme

Deliver incremental improvements 
in systems and processes

medium $400k All areas

Improve GIS Asset 
Information

Extend the GIS to include a 
Designer tool that allows for 
preparation of construction work 
sketches, job cost estimates, and 
an automated means to update the 
baseline corporate GIS database

medium $500k All areas

11.4.2. Personnel Projects 

Various human resource and staff capacity building initiatives are being undertaken. 
These include: 

Table 11.2: Possible Future Personnel projects

Asset & Customer 
Management Future Need Potential Action Criticality Est Cost Influence Area

Skilled Technical 
Resources

Foster increased numbers of 
trainees and develop effective 
programmes for trainees to obtain 
well rounded experience

High $50k pa Network 
Info Team, 
Operations, 
Planning & 
SD

Skilled Leadership and 
management

Implement Lominger Leadership 
development programme

High $150k + 
$30k pa

Business-
wide

Legal Compliance 
Capacity Building

Education of staff on legislation 
and recent legislative changes

High $100k Business-
wide

11.5. Asset Management Plan Improvements

11.5.1. Asset Management Plan Improvements

This AmP is the result of a comprehensive update process over the April 2010 plan. 
Specific revisions in this plan include:

• Adoption of the improvements in line with the company’s Business Plan and 
strategic direction;

• Evaluating performance in more detail against the targets in previous AmPs and 
providing reasons for significant variations;

• Alignment of the expenditure tables with the project tables in an attempt to provide a 
line-by-line build-up of the AmP forecasts by projects, programmes and provisions;

• Inclusion of the investments that, ideally, Powerco would like to undertake to 
improve reliability and security of supply but which, under the current regulatory 
regime, are not profitable for the company to make and, as such, are not included in 
the works plan.

11.5.2. Planned Asset Management Plan Improvements

Future possible Asset management Plan improvement actions include: 

• Continued improvement in the use of Asset Condition information to drive the asset 
renewal programme;

• Greater use of Advanced Asset management techniques for driving the Asset 
management plan direction;

• Continued use of the Five-Year Plan to drive work programmes;

• Continuation of the use of failure mode and Weibull analysis to drive our design and 
construction standards;

• Continuation of improvements in the management of hazards and use of the Risk 
management committees; and

• Introduction of Legal and Regulator compliance committees.
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APPEndIX 1: kEY dEFInITIonS

Adequacy means the ability of the electrical power network to meet the load demands 
under varying steady state conditions whilst not exceeding component ratings and 
voltage limits.

ADMD means After Diversity maximum Demand. This refers to the average maximum 
demand assigned to a customer or load for network dimensioning purposes during 
design. Typical domestic ADmDs are in the order of 4kVA at reticulation level and 2kVA 
at a feeder level. 

AMP means Asset management Plan.

Availability means the fraction of time a component is able to operate as intended, 
either expressed as a real fraction, or as hours per year.

CAIDI (Consumer Average Interruption Duration Index) means the average duration 
of an interruption of supply per consumer who experienced an interruption in the period 
under consideration. The classes of CAIDI are: class A, Transpower planned outages; 
class B, Powerco planned outages; class C, Powerco unplanned outages; and class D, 
Transpower unplanned outages. CAIDI is measured in minutes per interruption.

Capital Efficiency means the ratio between the change in the network’s Optimised 
Deprival Value and the level of actual capital expenditure. For example, if a network 
project has an associated capital cost of $100,000 and brings about a valuation uplift 
of $20,000, then the capital efficiency is 20%. Conversely, the Capital Efficiency Factor 
is the inverse, i.e. in the above example, the factor would be five. 

Capital Expenditure (Capex) means the expenditure used to create new assets or 
to increase the service performance or service potential of existing assets beyond the 
original design service performance or service potential. Capex increases the value 
of the asset stock, and is capitalised in accounting terms. It is subdivided into two 
classes, development expenditure and renewal expenditure, as defined below.

Class Capacity means the capacity of the lowest-rated incoming supply to a 
substation, plus the capacity that can be transferred to alternative supplies on 
the distribution network within the timeframe required by the substation security 
classification.

Consumer generally means an entity that receives electricity supply through a 
connection to Powerco’s network, but is charged for the connection by an electricity 
retailer. Often the words “consumer” and “customer” are used interchangeably.

Contingency means the state of a system in which one or more primary components 
are out of service. The contingency level is determined by the number of primary 
components out of service. A “k-level” contingency is, thus, the state of a system in 
which exactly k primary components are out of service.

Critical Spares are specialised parts that are stored to keep an existing asset in a 
serviceable condition. They may be consumables needed as part of a maintenance 
regime or special parts that would otherwise need to be specially manufactured due to 
obsolescence or have a long lead time.

Customer often means an electricity retailer or a consumer who obtains an electricity 
network connection directly from Powerco rather than through an electricity retailer. In 
this plan, the title “consumer” is often used and can, for the most part, be considered 
to be inclusive of customers.

Cyclic Loading is defined in IEC 354 as loading with cyclic variations (the duration of 
the cycle usually being one day), which is regarded in terms of the average amount of 
ageing that occurs during the cycle. The cyclic loading may either be a normal loading 
or a long-time emergency loading.

Development means activities to either create a new asset or to materially increase the 
service performance or potential of an existing asset.

Design Life means the period of time over which the future economic benefits (service 
performance or potential) embodied in an asset is designed to be consumed, or the 
total economic benefits, expressed in terms of production or similar units that are 
designed to be obtained.

Distribution Transformer means a transformer that steps distribution voltage, generally 
11kV but in some cases 6.6kV or 22kV, to 400/230 volts. It has no forced cooling or 
on-load tap-changing.

Eastern Region is the part of Powerco’s electricity network supplying Tauranga, 
Western Bay of Plenty, Coromandel Peninsula and the area immediately to the west of 
the Kaimai and mamaku ranges as far south as Kinleith (refer to Appendix 2).

Economic Life means the period from the acquisition of the asset to the time when the 
asset, while still capable of providing a service, ceases to be the lowest cost alternative 
to satisfy a particular level of service.

Emergency Spares means holdings of parts or equipment to provide a level of 
immunity in the network operation against a prescribed (catastrophic) failure of assets.

EPB means Electric Power Board.

Failure means an event in which a component does not operate or ceases to operate 
as intended. An example of the first kind is a circuit-breaker that fails to trip; an example 
of the second kind is a transformer that is tripped by its Buchholz relay.

FIDI (Feeder Interruption Duration Index) means the total duration of interruptions of 
supply that a consumer experiences in the period under consideration on a distribution 
feeder. FIDI is measured in minutes per customer per year.
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Firm Capacity means the capacity of the lowest rated alternative incoming supply to a 
substation. (In the case of a single supply substation, it is zero.)

Forced Outage means the unplanned loss of electricity supply due to one or more 
network component failures.

GxP means any transmission grid exit point from which Powerco takes supply.

ICP means installation control point, which is the point of connection of a consumer to 
the Powerco network.

IIMM means International Infrastructure management manual, 2006 Edition, published 
by the Association of Local Government Engineering Inc (INGENIUm) and the National 
Asset management Steering (NAmS) Group. 

Interruption means an unplanned loss of electricity supply of one minute or longer, 
affecting three or more ICPs, due to an outage on the network.

Long-time Emergency Cyclic Loading is defined in IEC 354 as load resulting from 
the prolonged outage of some system elements that will not be reconnected before 
a steady state temperature rise is reached in the transformer. This is not a normal 
operating condition and its occurrence is expected to be rare, but it may persist for 
weeks or even months and can lead to considerable ageing. However, it should not be 
the cause of breakdown due to thermal distribution or reduction of dielectric strength.

Maintenance means activities necessary for retaining an asset as near as practical 
to its original condition, but excluding renewal of the asset. Replacement of sub-
components of an asset can be considered maintenance in this context.

MED means municipal Electricity Department. 

Outage means a loss of electricity supply.

Redundant unit means a component whose outage will not lead to a loss of electricity 
supply to consumers, but for which at least one contingency state exists, the outage of 
which will not lead to a loss of electricity supply to the consumer.

Refurbishment means activities to rebuild or replace parts or components of an asset, 
to restore it to a required functional condition and extend its life beyond that originally 
expected (which may incorporate some modification). Refurbishment is a renewal activity.

Reliability Assessment means determining the optimum solution to any required 
network reinforcement by quantifying the benefits of proposed works and/or enabling a 
quantitative comparison of alternative system configurations.

Renewal means activities to replace an existing asset with one of equivalent service 
performance capability.

Repair means the restoration of the functionality of a network component, either by 
replacing parts or by rectifying faults.

Repair Time means the time taken to restore a faulty network component to 
satisfactory performance.

Replacement means the complete replacement of an asset that has reached the end 
of its life, to provide a similar or agreed alternative level of service.

SAIDI (System Average Interruption Duration Index) means the average length 
of time of interruptions of supply that a consumer experiences in the period under 
consideration. The classes of SAIDI are: class A – Transpower planned outages; class 
B – Powerco planned outages; class C – Powerco unplanned outages; and class D – 
Transpower unplanned outages.

SAIFI (System Average Interruption Frequency Index) means the average number of 
interruptions of supply that a consumer experiences in the period under consideration. 
The classes of SAIFI are: class A – Transpower planned outages; class B – Powerco 
planned outages; class C – Powerco unplanned outages; and class D – Transpower 
unplanned outages.

Scheduled Outage or Planned Outage means a planned loss of electricity supply.

Security means the ability of the network to meet the service performance demanded 
of it during and after a transient or dynamic disturbance of the network or an outage to 
a component of the network.

Service Performance means the level of electricity supply service delivered in terms of 
quality, capacity and reliability.

Service Potential means the total expected future service performance of an asset. 
It is normally determined by reference to the service performance and economic life of 
similar assets.

Service Provider means a contractor or business that supplies a service to Powerco.

Short-time Emergency Loading is defined in IEC 354 as “Unusually heavy loading due 
to the occurrence of one or more unlikely events which seriously disturb normal system 
loading, causing the conductor hot spots to reach dangerous levels and, possibly, a 
temporary reduction in the dielectric strength. However, acceptance of this condition for a 
short time may be preferable to other alternatives. This type of loading is expected to occur 
rarely, and it must be rapidly reduced or the transformer disconnected within a short time in 
order to prevent its failure. The permissible duration of this load is shorter than the thermal 
time constant of the transformer and depends on the operating temperature before the 
increase in the loading; typically, it would be less than half an hour”.

Switching Time means the time delay between a forced outage and restoration of 
power by switching on the network.

Western Region is the part of Powerco’s network supplying the Taranaki, Whanganui, 
manawatu and Wairarapa areas (refer to Appendix 3).
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APPEndIX 2: SUBTRAnSMISSIon MAPS
Manawatu Region Subtransmission Map
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Taranaki Region Subtransmission Map
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Tauranga Region Subtransmission Map 
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Valley Region Subtransmission Map – Coromandel, Hauraki Plains
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Valley Subtransmission Map – East and South Waikato
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Wanganui Region Subtransmission Map
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Wairarapa Region Subtransmission Map



254 2011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKS BACK TO CONTENTS

APPEndIX 3: REgULAToRY REQUIREMEnTS IndEX

12.1. Framework Questions for Reference

B.2 AMP Summary

Does the AmP include a summary that provides a brief overview of the AmP 
contents?

Section 1, 

Appendix 3

How effectively does the summary highlight information that the Electricity 
Distribution Businesses (EDB) consider significant? Is this highlighted 
information relevant to stakeholders and, in particular, to distribution systems 
users?

Section 1, 

Chief Exec. 
Statement (e.g. 
discussion 
on reliability 
and Smart 
Networks)

Is there any information in the AmP that is of particular importance or relevance 
to customers that is not highlighted in the summary?

Section 1 

12.2. B.3 Background and objectives

B 3.1 Purpose of Plan

Does the AmP contain a purpose statement? Section 2.2

Does the purpose statement make the status of the AmP clear? For some 
businesses, the AmP will be the key document that guides the Asset 
management process. Other businesses will have a different Asset management 
system in place and will write the disclosed AmP purely to meet the disclosure 
requirements.

Section 2.2

Figure 2.4

Does the purpose statement also include the objectives of the EDB’s Asset 
management planning process? To what extent are these objectives consistent 
with the EDBs vision and mission statements? Do the objectives show a clear 
recognition of stakeholder interests?

Section 2.1.2

Figure 2.3

Section 2.2

Section 2.3

Figure 2.6

B3.2 Interaction with Corporate Goals, Business Planning Processes and Plans

Does the AmP state the EDB’s high-level corporate mission or vision as it relates 
to Asset management?

Sections 2.1.2 
and 2.1.3 
aligned with 
Section 2.5

Figure 2.3

Does the AmP identify the documented plans produced as outputs of the EDB’s 
annual business planning process?

Section 2.5

Figures 2.4 
and 2.7

Section 2.6

Does the AmP show how the different documented plans relate to one 
another with particular reference to any plans specifically dealing with Asset 
management?

Figure 2.4

Section 7.1.1

Section 8.1,

Section 9.2.1

How well are the objectives of the EDB’s Asset management and planning 
processes integrated with its other business plan and goals and how well does 
the AmP describe this relationship?

Section 2.5

Figure 2.2

Figure 2.7

B3.3 Period to which the Plan Relates

Does the AMP specifically state the period covered by the plan? Section 2.2.1

Does the AmP state the date on which the AmP was approved by the Board of 
Directors?

Section 2.2.1

Form 2

B3.4 Stakeholder Interests

Does the AmP identify the EDB’s important stakeholders and indicate: Section 2.3

How the interests of stakeholders are identified; Section 2.3.1

What these interests are; Section 2.3.1

How these interests are accommodated in the EDB’s Asset management 
practices; and

Section 2.4, 

Section 4.2

Figure 2.7

How conflicting interests are managed. Section 2.4

Section 2.6.2

B3.5 Accountabilities and Responsibilities for Asset Management

At the governance level, does the AmP describe the extent of Board approval 
required for key Asset management plans and decisions and the extent to 
which Asset management outcomes are regularly reported to the Board?

Section 2.7

At the executive level, does the AmP provide an indication of how the in-house 
Asset management and planning organisation is structured?

Section 2.7

Section 2.6.2

Figure 2.8

At the field operations level, does the AMP comment on how field operations 
are managed, the extent to which field work is undertaken in-house and the 
areas where outsourced contractors are used?

Section 2.7.4

Section 2.9

Figures 2.8, 
2.13

12.  



2552011 ASSET MANAGEMENT PLAN  ELECTRICITY NETWORKSBACK TO CONTENTS

B3.6 Asset Management Systems and Processes

Does the AmP identify the key systems holding data used in the Asset 
management process? Does it describe the nature of the data held in each 
system and what this data is used for?

Section 2.8

Does the AmP comment on the completeness or accuracy of the asset 
data and does it identify any specific areas where the data is incomplete or 
inaccurate?

Section 2.8.13

Section 11.2.3

If there is a problem with data accuracy or completeness, does the AmP 
disclose initiatives to improve the quality of the data?

Section 2.8.13

Section 11.4.1

Does the AmP describe the processes used within the business for: 
managing routine asset inspections and network maintenance; 
planning and implementation of network development processes; and 
measuring network performance (SAIDI, SAIFI) for disclosure purposes?

Section 2.6.1

Section 2.7

Section 2.8

Section 5.2

Section 7.3

Section 8 

12.3. B.4 details of Assets Covered

B4.1 Description of the Distribution Area

Does the high-level description of the distribution area include: 
The distribution areas covered;

Section 3.1

Identification of large consumers that have a significant impact on 
network operations or Asset management priorities;

Section 3.4.1 to 3.4.11

Description of the load characteristics for different parts of the 
network; and 

Sections 3.3 and 3.4, 
specifically 3.3.1 to 3.3.6

The peak demand and total electricity delivered in the previous year, 
broken down by geographically non-contiguous network, if any?

Section 3.1

B4.2 Description of the Network Configuration

Does the AMP include a description of the network configuration that 
includes: 
Identification of the bulk electricity supply points and any embedded 
generation with a capacity greater than 1mW;

Section 3.2.2

Section 3.2.5

Table 8.14

Appendix 2

The existing firm supply capacity and current peak load at each bulk 
supply point;

Sections 8.5 to 8.10

Tables 8.8 to 8.12

Section 8.8.6

A description of the subtransmission system fed from bulk supply 
points, including identification and capacity of zone substation and 
the voltage of the subtransmission network;

Section 3.2.4 & 3.2.6; 
Section 8.5.8 to 8.5.11;

Tables 8.15 to 8.20; 

Appendix 2

The extent to which individual zone substations have N-X 
subtransmission security.

Section 8.2;

Table 8.1 to 8.2;

Sections 8.5.8 to 8.5.13;

Tables 8.21 to 8.26;

Appendix 2

A description of the distribution system including the extent to which 
it is underground; 

Sections 3.2.7 to 3.2.9; 
Table 3.1

A brief description of the network’s distribution substation 
arrangements; 

Section 3.2.9

A description of the low-voltage network, including the extent to 
which it is underground; and

Section 3.2.10,

Table 3.9

An overview of secondary assets such as ripple injection systems, 
SCADA and telecommunications systems?

Section 3.2.11

B4.3 Description of the Network Assets

Does the AmP include a description of the assets that make up the 
distribution system that includes, for each asset category: 
 Voltage levels; 
 Descriptions and quantity of assets; 
 Age profiles; 
  
Value of the assets in each category (which can be drawn from the 
ODV disclosure or other record bases kept by the EDB; and 
A discussion of the condition of the assets, further broken down as 
appropriate and including, if necessary, a discussion of systemic 
issues leading to premature asset replacement?

Section 3.2 (quantities)

Section 3.5 to 3.10  
(age profiles) 
 

Section 3.2

Section 3.5 - 3.10

B4.4 Justification for Assets

How does the EDB justify its asset base? Comment briefly whether 
the AMP includes any asset justification and the nature and 
reasonableness of the justification provided.

Section 3.2 (each part 
has a justification section)
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12.4. B.5 Service Levels

B5.1 Consumer-Oriented Service Targets

What consumer performance targets are included in the AmP? Are 
the targets objectively measurable, adequately defined and is the EDB 
proposing to improve the level of service over the period of the plan? 
To what extent are the targets consistent with the other plans set out in 
the AmP?

All of Section 4.3

Section 5.2

Section 7.6.5

Section 8.2

Section 8.8.7 to 
8.8.13

Section 10.4.5

B5.2 Asset Performance and Efficiency Targets

What asset performance and efficiency targets are included in the 
AMP? Are the targets objectively measurable, adequately defined and is 
the EDB proposing to improve the level of service over the period of the 
plan? To what extent are the targets consistent with the other plans set 
out in the AmP?

Section 4.3.2

Section 4.4

Section 5.3

B5.3 Justification for Targets

Does the AmP include the basis on which each performance indicator 
was determined?

Section 4, particularly 
4.3.3.1 and 4.3.4.1

12.5. B.6 Capital works Planning

B6.1 Planning Criteria

Does the AmP describe the planning criteria used for network 
developments?

Section 4.3

Sections 8.2 - 8.3

Does the AmP describe the criteria for determining the capacity of new 
equipment for different asset types or different parts of the network?

Section 4.3.5

Section 8.3

Figure 8.7

B6.2 Prioritisation of Network Developments

Does the AmP describe the process and criteria for prioritising network 
developments?

Section 2.6.2

B6.3 Demand Forecasts

Does the AmP describe the load-forecasting methodology, including all 
the factors used in preparing the estimates?

Section 8.5

Are load forecasts broken down to at least the zone substation level and 
do they cover the whole of the planning period?

Section 8.5.8

Tables 8.8 to 8.13

Is there any discussion of the impact of uncertain but substantial 
individual projects or developments? Is the extent to which these 
uncertain load developments are included in the forecast clear?

Section 8.5.1, 8.5.2, 
8.5.10

Does the load forecast take into account the impact of any embedded 
generation or anticipated levels of the distributed generation within the 
network?

Section 3.2.5

Table 3.3

Section 8.5.3

Section 8.6.2

Does the load forecast take into account the impact of any demand 
management initiatives?

Section 4.5.5

Section 8.5.4

Tables 8.8 to 8.13

Does the AmP identify anticipated network or equipment constraints 
due to forecast load growth during the planning period?

Sections 8.8.5 to 
8.8.11

Figure 8.8

B6.4 Distributed Generation

Does the AmP describe the policies of the EDB in relation to the 
connection of distributed generation?

Section 4.4.5

Section 8.6.1

Does the AmP discuss the impact of distributed generation on the 
EDB’s network development plans?

Section 4.4.5

Section 4.4.6

Section 8.5.3

Section 8.6.2

Section 8.6

B6.5 Non-Network Options

Does the AmP discuss the manner in which the EDB seeks to 
identify and pursue economically feasible and practical alternatives to 
conventional network augmentation in addressing network constraints?

Section 3.2.10.1

Section 4.4.5

Does the AmP discuss the potential for distributed generation or other 
non-network solutions to address identified network problems or 
constraints?

Section 4.4.5

Sections 8.6.1 & 8.6.2

Section 9.10
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B6.6 Network Development Plan

Does the AmP include an analysis of the network development options 
available and details of the decisions made to satisfy and meet target 
levels of service?

Sections 8.12, 8.13

Tables 8.27

Section 9.12

Table 9.5

Does the AmP include a detailed description of the projects currently 
under way or planned to start in the next 12 months;

Section 8.12

Section 9.12

Table 8.27, Table 9.5

A summary description of the projects planned for the next four years; 
and

Section 8.12

Section 9.12

Table 8.27, Table 9.5

A high-level description of the projects being considered for the 
remainder of the planning period?

Table 8.27

Table 9.5

Table 10.2

Does the AmP discuss the reasons for choosing the selected option for 
those major network development projects for which decisions have 
been made?

Section 8.11

Section 8.12

Section 9.12

Table 8.27

Table 9.5

For other projects that are planned to start in the next five years, 
does the AmP discuss alternative options, including the potential 
for non-network alternatives to be more cost-effective than network 
augmentations?

Table 8.27

Table 9.5

Does the AmP include a capital expenditure budget, broken down 
sufficiently to allow an understanding of expenditure on all main types of 
development projects?

Section 10

Figures 10.2 to 10.8

12.6. B.7 Maintenance Planning

B7.1 Maintenance Planning Criteria

Does the AmP include a description of the EDB’s maintenance planning 
criteria and assumptions?

Section 7.3

B7.2 Inspection, Condition-Monitoring and Routine Maintenance

Does the AmP provide a description of its planned inspection, testing 
and condition-monitoring practices, the different asset categories, and 
the intervals with which these are carried out?

Section 7.3

Section 7.6.3, 7.7.3, 
7.8.3, 7.9.3, 7.10.3, 
7.11.3

Does the AMP describe the process by which defects identified by its 
inspection and condition-monitoring programme are rectified?

Sections 2.8.2 and 
2.8.3

Section 7.3.10,

Section 7.4

Sections 7.6.3, 7.7.3, 
7.8.3, 7.9.3, 7.10.3, 
7.11.3

Does the AmP highlight systemic problems for particular asset types 
and the actions being taken to address these?

Sections 7.4, 7.6 to 
7.11

Does the AmP provide budgets for routine maintenance activities, 
broken down by asset category, for the whole planning period?

Section 10.5.2

Figure 10.15

B7.3 Asset Renewal and Refurbishment

Does the AmP provide a description of the EDB’s asset renewal and 
refurbishment policies, including the basis on which refurbishment or 
renewal decisions are made?

Section 7.4 (especially 
7.4.1 and 7.4.2)

Does the AmP discuss the planned asset renewal and refurbishment 
policies for each asset category including:

Section 7.4 (policies)

Section 7.6 - 7.11 
(programmes)

A detailed description of the projects currently under way and planned 
for the next 12 months;

Section 7.6 - 7.11

Section 7.13

Table 7.2

A summary description of the projects planned for the next four years; 
and

Section 7.6-7.11

Section 7.13

Table 7.2

A high-level description of the other work being considered for the 
remainder of the planning period?

Section 7.6 - 7.11

Section 10.3

Does the AmP include a budget for renewal and refurbishments, broken 
down by major asset category, and covering the whole of the planning 
period?

Table 7.2

Section 10.4, 10.6

Figures 7.8, 7.9, 7.11, 
7.13 - 7.20
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12.7. B.8 Risk Management

B.8 Risk management

Does the AmP include details of the EDB’s risks policies and 
assessment and mitigation practices including:

Sections 6.1 and 6.2

methods, details and conclusions of risk analysis; Sections 6.3 and 6.7

The main risks identified; Section 6.4

Details of emergency response and contingency plans? Section 6.5

Does the AMP identify specific development projects or maintenance 
programmes with the objective of managing risk? Are these projects 
discussed and linked back to the development plan or maintenance 
programmes?

Sections 6.3, 6.6, 6.7

12.8. B.9 Performance Evaluation

B9.1 Financial and Physical Progress

Is the actual capital expenditure for the previous year compared with 
that presented in the previous AMP and are significant differences 
discussed?

Section 5.7.1

Figure 10.1

Is the progress of development projects against plan (as presented 
in the previous AmP) assessed and are the reasons for substantial 
variances highlighted? Are any construction or other problems 
experienced discussed?

Section 5.6

Table 5.7

Is the actual maintenance expenditure compared with that planned in 
the previous AMP and the reasons for significant differences discussed?

Section 5.7.2

Is progress and maintenance initiatives and programmes assessed and 
discussed and is the effectiveness of these programmes noted?

Section 5.6 and 5.7.2

Section 7.3

Section 10.5.2

Section 11.3.3

B9.2 Service Level and Asset Performance

Is the measured service level and asset performance for the previous 
year presented for all the targets discussed under the Service Levels 
section of the AmP?

Sections 5.2 – 5.3

Is there a comparison between actual and target performance for the 
preceding year with an explanation for any significant variances?

Sections 5.2 – 5.5

Section 6.4.3

B9.3 Gap Analysis

Does the AMP identify significant gaps between targeted and actual 
performance. If so, does it describe the action to be taken to address 
the situation (If not caused by one-off factors)?

Section 11.2.2

Section 11.4

Does the AmP review the overall quality of Asset management and 
planning within the EDB and discuss any initiatives for improvement?

Sections 11.3, 11.4 
& 11.5

B.10 Expenditure Forecast Reconciliations and Assumptions

Does the AmP include forecasts of capital and operating expenditure for 
the minimum 10-year Asset management planning period?

Section 10

Tables 10.3 to 10.5

Does the AmP include reconciliations of actual expenditure against 
forecasts for the most recent financial year for which data is available?

Section 5.7

Does the AMP identify all significant assumptions that are considered to 
have a material impact on forecast expenditure (capital or operating) for 
the planning period?

Section 10.2

Sections 10.3 - 10.5

Are the significant assumptions presented and discussed in a manner 
that makes their sources and impacts understandable to electricity 
consumers?

Section 10.2

Does the AmP identify assumptions that have been made in relation to 
the sources of uncertainty?

Sections 10.4.1, 
10.5.1
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APPEndIX 4: dIRECToR CERTIFICATIon

31 March 2011


