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Introduction to IEC 61850

February 29 2024

IEC 61850 Introduction

• Power systems’ evolution:
– Electro-mechanical to micro-processor

– Internet/ethernet evolution

• UCA and IEC Technical Committee 57 
(2002-2005)

• First edition in 2009

• Developed standard semantics, or 
modeling, mapped to different protocols

1

2



3/4/2024

2

IEC 61850 Introduction (cont.)

• General requirements in parts 1 to 5

• “Three pillars” in parts 6 to 9
– Standard description of information exchange

• Logical nodes, data objects, and attributes

– Standard language
• System Configuration Language (XML)

– Set of communication services to exchange 
information

• GOOSE, Sampled Values, PTP, MMS

Terminology

• LD

• LN

• FC

• CDC

• DA

• DO

• ICD

• CID

• SCD

- Logical Device

- Logical Node

- Functional Constraint

- Data Object

- Data Attribute

- Common Data Class

- IED Capability 
Description

- Configured IED 
Description

- Substation Configuration 
Description
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IEC 61850 Modeling – Levels

IED IED IED IED

HMI RTU

Merging 
Unit

Remote 
IED

Merging 
Unit

Remote 
IED

IEC 61850 Modeling – Busses

IED IED IED IED

HMI RTU

Merging 
Unit

Remote 
IED

Merging 
Unit

Remote 
IED

Station Bus

Process Bus

GOOSE & MMS

SV & GOOSE
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IEC 61850 Data Modeling

Physical Device

Relay1

XCBR1MMXU1

STMX

A
(Amps)

Pos
(Position)

 Logical Device

 Logical Node
(IEC 61850-7-4)

 Functional
Constraint
(IEC 61850-7-2)

 Data Object
(IEC 61850-7-3)

Relay1/MMXU1$MX$A            Relay1/XCBR1$ST$Pos

IEC 61850 – Logical Node Groups

ReservedNAutomatic ControlA

ReservedOReservedB

Protection FunctionsPSupervisory ControlC

Power Quality EventsQDistributed Energy ResourcesD

Protection Related FunctionsRReservedE

Supervision and MonitoringSFunctional BlocksF

Instrument Transformer and SensorsTGeneric Function ReferencesG

ReservedUHydro PowerH

ReservedVInterfacing and ArchivingI

Wind PowerWReservedJ

SwitchgearXMechanical and Non-Electrical Primary 
EquipmentK

Power Transformer and related functionsYSystem Logical NodesL

Further (power system) equipmentZMetering and MeasurementM
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IEC 61850 – Logical Node Groups

IEC 61850 – Logical Node Classes
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IEC 61850 – Logical Node Classes

IEC 61850 – FC and CDC

• Functional Constraint
– Defines data objects' function

– Common examples:
ST – Status information

MX – Measurands

• Common Data Class
– Defines common attributes of data

– Common examples:
SPS – Single Point Status

(C)MV - (Complex) Measured Value
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IEC 61850 – CDC Examples

IEC 61850 – CDC Examples
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IEC 61850 – CDC Examples

Protocol Aspects - SV

• VLAN for multicast MAC publication

• VLAN priorities (CoS)

• Publish  “Transmit”

• Subscribe  “Receive”

• 80 samples/cycle; unsolicited messages

• Protection, Automation, or SCADA

• Replaces hardwiring of CT/PT signals

• IEC 61850-9-1 & IEC 61850-9-2
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Protocol Aspects - GOOSE

• VLAN for multicast MAC publication

• VLAN priorities (CoS)

• Publish  “Transmit”

• Subscribe  “Receive”

• Unsolicited messages

• Protection/Automation applications

• IEC 61850-8-1

Protocol Aspects - MMS

• Client/Server

• Unsolicited messages or polling
– Report blocks, buffered or unbuffered

• SCADA application

• ISO-9506 (IEC 61850-8-1 details modeling)
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SEL Architect Example

SEL Architect Example Dataset
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SCD Example XML

SEL Architect Example GOOSE
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SEL Architect Example GOOSE

SEL Architect Example MMS

23

24



3/4/2024

13

SEL Architect Example MMS

QUESTIONS?
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