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Lecture 5b 
IEC 61850 standard introduction 
Information modeling basics 

2	


Contents of the Lecture  

•  Part  – IEC 61850 Standard Introduction 
–  Purpose & Scope of IEC 61850 
–  The Information Model in 61850 
–  Substation Communication (intro) 
–  Device Configuration & Example 
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Part 2 
The 61850 Standard 
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Purpose & Scope of 61850 

•  The 61850 standard was developed to 
–  Address the need for a more structured 

approach to design of Substation 
Automation Systems 

–  Separate Data model from method of 
communication 

–  Utilise new technologies (Ethernet, TCP/IP) 
–  Enable vendor independence 
–  Simplify system configuration 
–  Enable sharing of measurement devices 

among 
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61850 Substation Architecture 
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Vendor Independence 

•  The 61850 compliant Information model 
can be used to describe the structure of  
the Substation Automation System 
without using vendor tools 
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The IEC 61850 Standard 
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Core contents 
•  Part 6-1: Substation Configuration 

Language (SCL) 
•  Part 7-2: Abstract Communications Service 

Interface (ACSI) and base types 
•  Part 7-3: Common Data Classes (CDC) 
•  Part 7-4: Logical Nodes 
•  Part 8-1: Specific Communications Service 

Mappings(SCSM) - MMS & Ethernet 
•  Part 9-2: SCSM - Sampled Values over 

Ethernet 
•  Part 10-1: Conformance Testing 
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Substation Information Modeling 
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Modeling a substation 
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Putting it all together 
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Component hierarchy in 61850 
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Groups of logical nodes 

LNs	
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XCBR – Circuit Breaker  
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Examples of Logical Nodes 

•  TVTR – Voltage transformer 
•  TCTR – Current transformer 
•  MMXU – Voltage Measurement 
•  XCBR – Circuit Breaker 
•  PDIF – Differential Protection 
•  PDIS – Distance Protection 
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MMXU - Measurement 
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TVTR – Voltage Transformer 
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TCTR – Current Transformer 
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XCBR – Cricuit Breaker 
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PTOC – Overcurrent protection 
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PDIS - Distance Protection 
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Naming of objects in 61850 
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Substation Example 
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Possible LNs	


Add IEDs	
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Allocate LNs to IEDs 
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Or allocate like this… 
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Communication Service Mapping 
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Communication of the data 
•  The information descried in the Logical Nodes must 

be communicated to the outside world 
–  E.g to other IEDs or to a SCADA system 

•  Most likely this will be done using some already 
available protocol, like TCP/IP, Ethernet, MMS, or 
other. 

•  To ensure that the translation from Information 
model to communication protocol is coherent and 
similar for all logical nodes and vendor independent 
the ACSI has been introduced 
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Sharing Measurement Devices 
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Sampled Values 

•  A method for transmitting sampled 
measurements from transducers such as 
CTs, VTs, and digital I/O. 

•  Enables sharing of I/O signals among IEDs 
•  Supports 2 transmission methods: 

–  Multicast service (MSVC) over Ethernet 
–  Unicast (point-to-point) service (USVC) over 

serial links. 
•  Communication defined in IEC 61850-9-2 
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Sampled Values & Merging 
Units 
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61850 Substation Architecture 
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System Configuration 
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Ease of configuration 
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SCL 
Substation Configuration Language 

•  SCL is Part 6 of the 61850 standard 
•  XML based language that allows a formal 

description of 
–  Substation automation system and the 

switchyard and the relation between them 
–  IED configuration 
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Types of SCL files 

•  SSD: System Specification Description. 
–  XML description of the entire system. 

•  SCD: Substation Configuration Description. 
–  XML description of a single substation. 

•  ICD: IED Capability Description. 
–  XML description of items supported by an 

IED. 
•  CID: Configured IED Description. 

–  XML configuration for a specific IED. 
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SCL Example 


