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Presentation Overview

* Project background

e Oxyfuel technology developments

* Process description

* Project details (site, plant arrangement, schedule)
* Project achievements

e Oxyfuel implementation pathway
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Why Oxyfuel Technology

e Quridea is that several technology options should be
developed in parallel; so we support oxyfuel, post
combustion capture, gasification and coal-renewable hybrids

e Qur focus at this time is Oxyfuel technology, which builds on
existing processes such as oxygen combustion in blast
furnaces, flue gas reburning for NOx control and furnace
temperature control

e Oxyfuel technology can be applied as a retrofit without
affecting the steam cycle of the power plant

e The purpose of the demonstration is to understand the real
and practical issues of owning and operating a low emission
coal facility
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Oxy-Fuel Combustion Boiler Projects
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Callide Oxyfuel Project - CCS Process

2.
Coal In the boiler, coal is combusted.
The fire in the boiler heats water to
Oxygen steam, which drives a turbine to
Carbon dioxide [C02) make electricity.

6. 7.

The waste exhaust The liquid is then
gas isrich in CO2. transported to the
Here it is purified storage

and compressed to (geosequestration)
liquid site.

Exhaust gas

COz-rich exhaust gas
Pulverised coal & recycled exhaust gas
Fabric filters & chimney

Steam & water

Flame /-

1.

Coal is ground to fine
dust and conveyed to
the boiler.

SIEERNRT

T 8.

The CO2 is pumped
deep underground into
a seam of porous
sandstone

: 5.
+— Some of the exhaust gas is recycled
back for reuse in the boiler, and mixed
with pure oxygen. This mixture is

for the boiler combustion proceﬂ
instead of regular air.

4.
The Oxyfuel
‘ ‘difference’ happens aﬁ
when pure oxygen is 10.
piped from the oxygen A monitoring well
plant into the boiler. continuously checks
and measures the
CO2 and surrounds.
— 9.
3. Cap rock provides a
Electricity is transported to users natural seal, trapping

through high voltage power lines. the CO2 indefintely



Callide Oxyfuel Project - Locations
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CO2 storage site options - Northern Denison Trough
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Callide A Power Station
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Oxygen and CO2 capture plant
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CO2 compression & purification plant (CO2CPU): Flowchart

Scrubber 2-stage Dehumidifier CO2 Absorption  Mercury Con"(‘i‘;ﬂ'sible co2 Cold
compressor driers Removal Stripper Liquifier evaporator
Cold water —— . Cold
— Cooling Vent ammonia
Water A vapour
\ 4 -
Reagent I
[ Lig.
N Ammonia
Raw flue gas
—4 | @»

Condensate and ash Condensate Liquid CO2
Storage
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CO2 compression & purification plant (CPU): Inputs & outputs

75 t/day liquid product

Parameter Units CPU Inlet CO2 Product
Flow rate kg/s 1.3 0.9
Am3/s 1.7

Temperature °C 145 -30

Pressure kPa (a) 101 1600

Composition
H20 mole % 20.0 < 0.002
02 mole % 4.2 < 0.003
N2 (+ Ar) mole % 18.6 < 0.1
CO2 mole % 55.9 99.9
S02 mole % 0.06 < 0.003
NOXx mole % 0.03 < 0.003
Particulate mg/Nm3 < 100 <1
Trace elements (As, Be, Cd, Hg, V) ppbv <1 <0.1
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Callide Oxyfuel Project - Schedule

Task 2007 2008|2009 | 2010|2011 (2012|2013 2014|2015 | 2016

Stage 1 - Callide A boiler works
- Finalise JV and Contracts

- Refurbish Callide A Unit No. 4 |
- Operation under normal air-firing conditions

- Earthworks for oxygen and CO2 plant |
- Procurement & construction of oxygen and CO2 Supply and Erection &
nlant, and retrofit of oxy-combustion technology delivery testing
F - Operation of oxyfuel unit

m o m

1
1
1
. 1
Stage 2 - Geological storage i
A - Pre-selection of possible CO2 storage sites :
B - Finalise site selection (2 options under study) 1
C - Feasibility study on preferred site

D - Project Engineering Design and Financial

Investment Decision
E - CO2 injection permit

G - COZ injection and monitoring

Stage 3 - Project conclusion
A - Rehabilitation of CO2 site
B - Ongoing monitoring

C - Implement commercialization plan
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Callide Oxyfuel Project - Achievements

Date Project milestones achieved as at end-June 2009
Nov-03 Projectidea conceived
Mar-04 Oxyfuel included in COALZ1 National Plan of Action
Sep-04 Japan-Australia Feasibility Study MOU signed
Mar-06 1st Meeting with METI (Dr Tani-San, Yamagata-San)
Mar-06 Project MOU signed & funding application submitted
Oct-06 Commonwealth Government LETDF Program - Funding Announcement
Nov-06 Recognition by APP as flagship project (Project No. CFE-06-6)
Dec-06/Jan-07 Oxy-firing pilot tests completed at |HI facility in Aioi (3 x 10 t coal)
Nov-07 Feasibility study completed (published in April 2008)
Mar-08 Project agreements signed
Jul-08 Project Financial Close: Project plan & budget approved by Joint Venture
Aug-08 Plant supply contracts awarded to IHI Engineering Australia, Air Liquide (France),
GLP Plant (Melbourne), CBH and Siemens
Jan-08 Plant refurbishment/overhaul completed
Mar-09 Plant Testing (under air-firing) and data gathering - completed
Jun-09 Tenders called for site earthworks
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Oxyfuel CCS Implementation Pathway

Implementation should be progressed at several levels:

1. Retrofit to existing units — generally as the 15t phase of implementation
2. Construction of new plants - generally as the 2" phase of implementation
3. 2"d generation oxyfuel plants will involve higher levels of integration and possibly

incorporation of solar thermal feedwater heating systems

4, Parallel development of more efficient and lower cost oxygen plants — will be a key
factor in the success of oxyfuel technology

5. Development of CO, storage regulations, CO, transport infrastructure and proving up of
large CO, storage reservoirs — necessary to underpin large projects

Vattenfall’s Janschwalde 250MW Plant
— Proposed location for Oxyfuel
demonstration plant by 2015
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Callide Oxyfuel Project — Participants

Oxyfuel Project Partners
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* Coal Energy Center Ministry of Economy, Trade and Industry

Thank you
for more information: www.callideoxyfuel.com
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