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IEC 61850-3 Standard 
 
Abstract 
Applies to substation automation systems and more specifically defines the 
communication between intelligent electronic devices in the substation and the 
related system requirements. 
 
What is IEC 61850 
 

 
 
The IEC (International Electrotechnical Commission) is the world's leading 
organization that prepares and publishes International Standards for all electrical, 
electronic and related technologies. IEC 61850 is an electrical substation standard 
by IEC.  

Globally, IEC 61850 provides: 

• standardized information models for things like circuit-breakers, transformers, 
and so forth; 

• information exchange methods to access the data of the information models, 
report sequences-of-events (SoE), log historical data, control devices, 
sampled value distribution, fast peer-to-peer process data exchange, etc.; 

• a unified system configuration language (XML based) and device online self-
description. 

It does this for the following applications: 

• protection and control; 
• integration of innovative sensor and switch technologies; 
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• metering, supervisory control and data acquisition (SCADA); 
• remote monitoring and fault diagnosis; 
• automated dispatch and control; 
• asset management; 
• condition monitoring and diagnosis. 

Benefit from the standard in a similar manner because IEC 61850: 

• is a global standard; 
• uses mainstream technologies like Ethernet, TCP/IP, Object modelling, and 

XML; 
• is highly flexible and scalable; 
• reduces operation, engineering and maintenance costs; 
• is a seamless solution for cross-application requirements; 
• reduces the diversity of solutions to be supported; 
• is applicable in various other application domains. 

IEC 61850-3 is also referred to IEC 61000-6-5: Generic Standard Immunity for Power Station and 
Substation Environments for the dedicated requirements. 
 
The details of these requirements and test procedures are given in the parts of the IEC 61000-4-x 
series. The figure below shows the relationship between IEC 61850-3, IEC 61000-6-5 the IEC 61000-
4-x series and other referenced standards. 
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IEC 61000-6-5 defines port categories and the corresponding applicable standards. A ‘port’ is defined 
as a “particular interface of the specified equipments. 
 
There are five port categories defined: 
1. Enclosure Port 
2. Signal Port 
3. Low Voltage a.c. Input Power and Output Power Ports 
4. Low Voltage d.c. Input Power and Output Power Ports 
5. Functional Earth Port 
 
Each port type has a corresponding list of IEC 61000-4-x EMI Immunity standards which must be met. 
Table 1 lists the required test standards and levels for each port type. 
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Environment & EMI Test 
These environmental conditions are described in industrial standard specifications IEC 
61850-3 and IEEE 1613 for networking devices. Similarly, equipment used for traffic control 
applications are required to withstand roadside vibration in addition to high/low heat and 
humidity. 

 
 
 
 


