INTERNATIONAL IEC
STANDARD 61850-9-2

First edition
2004-04

in substations —

Part 9-2:
Specific C
Sampled

,CSM) —

Reference number
IEC 61850-9-2:2004(E)



https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

— Further information on IEC publications

by the technical committee which has prepared this publicatf
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

t searches, technical
0 }s_4dlso available on
recently issued publications, with 3ced publications, as well as
corrigenda.

e IEC Just Published

(http://www.iec.ch/online_news/
il. Please contact the Customer

This summ of re
justpub/jp _€ntry.htm
Service Centxe (see| below)



http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

INTERNATIONAL IEC
STANDARD 61850-9-2

First edition
2004-04

Communication networks. a
in substations —

Part 9-2:
}CSM) —

U IEC 2004 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE U

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapogHas dnekrpoTexHuyeckas Komuccus For price, see current catalogue



https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

-2- 61850-9-2 O IEC:2004(E)

CONTENTS

O L L @ T I PP 4
INTRODUGCTION ..ottt et et et et et et e e e et e et e e e e e en e eaneeenans 6
LS T o7 0] o = PP 7
2 NOIMaAtiVe FefEIENCES. ... 7
3 Terms and defiNitiONS ... 9
Y N o] o (=17 =1 1 T 1<
5 Cdmmunication stack..........coooeiiiiiiiiii el N e D

5.1 Overview of the protocol usage ..........coooviiiiiiiiii G N G N

5.2 Client/server services and communication profiles

5.3 SV service and communication profile ............cccooic oSG N NSOk NN

5.4  ReStriCtioNS ..o\l
6 Ma
7 Mapping of IEC 61850-7-2 classes and services ..« oag e e\ o e feen

7.1 Classesof SVdatasets . ........coovvevveenei foe e G e L e

7.2 Definition of SV data sets........cccooeee e (NN Lo N o G e e
8 Mapping of the model for the trangmissionfof sampledValuesy/....oooeiieniinn o

8. (@Y T N T PO N ST I

8.2 Mapping of the multicast sampled valug,cantrokblock class and services ........|......

8.3 Mapping of the unicast sampled valug@onirokbjock class and services...........|......

8.4 Mapping of the dpdate 6f the.sampled yalue buffer...........cccooeeviiiiiinn o,

8.% Additional definitions for the trarsmission)of sampled values.............cccoceeeenn e,

8.6 Definitions for basgic data types: ... ..o e 21
9 Cgd nforman.... ...... 21

(T I \\To] £-1 (o] 0 M0 ZA NN N N N Y IR 21

1S B B o (O T N N U e TP S PRPTRRRPRRPRRPTRY ISP 21
10 Supbstatiop Configuration fanguage (SCL)......covviiiiiiiiieeeeeeeee e 23
Annex | (infermative) ISQ/IEC 8802-3 frame format and ASN.1 basic encoding rules.....{...... 24
Annex|B (infegmative) Prgcess bus architectures ... 27
Annex|C (informatiye)”Multicast address selection ............ccoooviiiiiiiiiiii e e, 28
Figure 1 — OSI reference model and profiles.........coooiiiiiii e 10
Figure 2 — Structure of the tag header ..., 14
Figure 3 — Concatenation of several ASDU's into one frame ...........c..cooiiiiiiiiiiiiiiei e 19
Figure A. 1 — ISO/IEC 8802-3 frame format ...........ccoiuiiiiiiiii e 24
Figure A.2 — Basic encoding rules format ... 25
Figure A.3 — Format of the tag OCtets ... 25
Figure A.4 — Example for an ASN.1 coded APDU frame structure............c.occooiiiiiiiiiiiiiiininennn.. 26

Figure B.1 — Alternative process bus architectures ..o 27


https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

61850-9-2 [ IEC:2004(E) ~3-

Table 1 — Service requiring client/server communication profile ................cccoviiinn.

Table 2 — Service and protocols for client/server communication A-Profile

Table 3 — Service and Protocols for Peer TCP/IP T-Profile..........ccoiiiiiiiiiiiiiiies
Table 4 — Service requiring SV communication profile ...........ccocoviiiiiiiiiiiii

Table 5 — Service and protocols for SV communication A-Profile
Table 6 — SV T-Profile
Table 7 — Default Virtual LAN IDs and priorities

H thort |
Table 8—Assigned-Ethertypevalues—r——rreeeeeeeeeeee—

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

D — MMS TypeDescription definition for MSVCB MMS structure........ al ..o .0 ON.
0 — Mapping of multicast sampled value Services ...........cocoi AN oA e- st N\ -
1 — MMS TypeDescription definition for USVCB MMS Structure
2 — Mapping of unicast sampled value services ............. S N QNG - Neeee Dennes
3 — Encoding for the transmission of the sampled vatue™ufferNan ...\ ..oevneneen.

4 — Encoding for the basic data types
5 — PICS for A-Profile support.......cccoveveeeee oo e SN G e

6 — PICS for T-Profile support....«............

7 — SV conformance statement

8 — Definitions for SV SCL.............



https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

—4— 61850-9-2 O IEC:2004(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS IN SUBSTATIONS -

Part 9-2: Specific Communication Service Mapping (SCSM) —
Sampled values over ISO/IEC 8802-3

FOREWORD

1) The [International Electrotechnical Commission (IEC) is a worldwide organization for mprising
all mational electrotechnical committees (IEC National Committees). The obj&ctN of promote
interpational co-operation on all questions concerning standardization in the eleg ic fields. To
this lend and in addition to other activities, IEC publishes International Stan ar ifjcations,
Technical Reports, Publicly Available Spemflcatlons (PAS) and Guide Bs “IEC
Publfcation(s)”). Their preparation is entrusted to technical committees; any IE i \ interested
in the subject dealt with may participate in this preparatory work. hd non-
govgrnmental organizations liaising with the IEC also participate in Ahi closely
with [the International Organization for Standardization (ISO) in agcorda v ined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical mat national
congensus of opinion on the relevant subjects since eac from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendati i i National
Comjmittees in that sense. While all reasonable € t of IEC
Publjcations is accurate, IEC cannot be h 3 i for any
misipterpretation by any end user.

4) In ofder to promote international uniformity, IE€ i € ittees undertake to apply IEC Publications
trangparently to the maximym extent possjble gir nati and regional publications. Any diyergence
between any IEC Publicatiq sspanding |onal oy regional publication shall be clearly ind|cated in
the Iptter.

5) IEC apgroval and cannot be rendered responsible|for any
equi

6) Allu

7) No | employees, servants or agents including individual expgrts and
men| National Committees for any personal injury, property damage or
othe whether direct or indirect, or for costs (including legal fges) and
exps use of, or reliance upon, this IEC Publication or any other IEC
Publ

8) Atte e references cited in this publication. Use of the referenced publicgtions is
indigpg

9) Atte possibility that some of the elements of this IEC Publication may be the siibject of
pate C shalN not’be held responsible for identifying any or all such patent rights.

Interngtional) Standafd IEC 61850-9-2 has been prepared by IEC technical committee 57:

Power |systems management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/690/FDIS 57/709/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 61850 consists of the following parts, under the general titte Communication networks
and systems in substations:

Part 1: Introduction and overview

Part 2: Glossary

Part 3: General requirements

Part 4. System and project management

Part 5: Communication requirements for functions and device models

Part 6: tations

Part 741: es and

Part 742: bstract

Part 743: n data

classes

Part 744: Basic communication structure for substg eeder>egdipment — Comppatible
logical node classes and data classes

Part 841: Specific Communication S ) 3 0506-1
and ISO 9506-2) and to I1SO/I

Part 941: serial
Part 942: over
Part 10:

The cq d until
2005.

* rec
o« wit

A biIin?uaI version of this document may be issued at a later date.

1 Under consideration.
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INTRODUCTION

004(E)

This part of IEC 61850 defines the SCSM for sampled values over ISO/IEC 8802-3. The intent
of this SCSM definition is to supplement IEC 61850-9-1 to include the complete mapping of the

sampled value model.

This part of IEC 61850 applies to electronic current and voltage transformers (ECT and EVT
having a digital output), merging units, and intelligent electronic devices for example protection

units, bay controllers and meters.

Process bus communication structures can be arranged in different ways as described in

Annex|B and IEC 61850-1. In addition to the transmission of sampled valde data sets| which

are dirpctly connected to ISO/IEC 8802-3, a selection of IEC 61850-8-1 e(hedessary

to support the access to the SV control block. References to the.%elevan 50-8-1

servicgs are provided in this SCSM. For less complex devices (for € ts) the

sampled value control block can be pre-configured, in whic eed to

implement IEC 61850-8-1 services based on the MMS-Stack.

This document defines the mapping of sampled value EC 61850-7-2) to

ISO/IEC 8802-3. This SCSM, in combination with : ¢ 61850-6, |allows

interoperability between devices from different manuf

This sandard does not specify individydlN ¢ ain the

implementation of entities and interfacs thil 3 . This standard specifies the

externally visible functionality of implemb i i nts for

such functionalities.

« Th 50-8-1
to

e« Th £1850-
7-1,

« Th dard.
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COMMUNICATION NETWORKS AND SYSTEMS IN SUBSTATIONS -

mappi
ISO/IE

Each S

— as
— the

bei
— the
use
2 Nc
The fo
dated [

the refg

IEC 6(
fibre o

IEC 6(
fibre o

IEC 6(
fibre o

IEC 61
comml

IEC 61

Part 9-2: Specific Communication Service Mapping (SCSM) —
Sampled values over ISO/IEC 8802-3

CSM consists of three parts:

pecification of the communication stack being used,

hg used, and
implementation specification of function

dbrmative references

874-10-1®m
ptic connector yreB
874-10-2,

optical fibres and cables — Part 10-3: Detail specifica
OC/2,5 for single and multimode fibre

for the

12. The

to an
-1.

p stack

being

nt. For
tion of

ion for

ion for

ion for

-1:] Basic

models

Basic

850-7- uniication networks and systems in substations — Part 7-1
cture for substation and feeder equipment — Part 7-1: Principles and
850-7-2, Communication networks and systems in substations — Part 7-2:

communication structure for substation and feeder equipment — Abstract communication
service interface (ACSI)

IEC 61850-7-3, Communication networks and systems in substations — Part 7-3: Basic
communication structure for substation and feeder equipment — Common data classes

IEC 61850-7-4, Communication networks and systems in substations — Part 7-4: Basic
communication structure for substation and feeder equipment — Compatible logical node
classes and data classes

IEC 61

850-8-1, Communication networks and systems in substations — Part 8-1: Specific
Communication Service Mapping (SCSM) — Mappings to MMS (ISO 9506-1 and ISO 9506-2) and
to ISO/IEC 8802-3
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IEC 61850-9-1, Communication networks and systems in substations — Part 9-1: Specific
Communication Service Mapping (SCSM) — Sampled values over serial unidirectional multidrop
point to point link

ISO/IEC 7498-1:1994, Information technology — Open Systems Interconnection — Basic
Reference Model: The Basic Model

ISO/IEC 8326:1996, Information processing systems — Open Systems Interconnection —
Session service definition

ISO/IEC 8327-1:1997, Information technology — Open Systems Interconnection — Connection-
oriented session protocols: Protocol specification

ISO/IELC 8649:1996, Information technology — Open Systems Intercofinectian —\\$ervice
definitipn for the Associated Control Service Element

ISO/IELC 8650-1:1996, Information technology — Open Systems Int I ection-
orientdd protocol for the Association Control Service Element: ProtQco 1

ISO/IELC 8802-3:2001, Information technology — Telecommup
betwegn systems — Local and metropolitan area network
Carrief sense multiple access with collision detection
layer specifications

thange
Part 3:
hysical

ISO/IE ntation
service definition

ISO/IE ection-
oriente

ISO/IEC 8824-1:1999, 8N. 1):

Specification of basic not&ti
Amendment 1 (2000)
Amendment 2 (2000)

ISO/IEC 8825-1@m
Encoding Rules (BER

(DER)

-~ ASN.1 encoding rules: Specification of| Basic
g Rules (CER) and Distinguished Encoding

ISO 95
Part 1]

ISO 95
Part 2]

IEEE 7

IEEE 88 19
Local Area Networks

RFC 791, Internet Protocol; IETF, available at <http://www.ietf.org>
RFC 792, Internet Control Message Protocol; IETF, available at <http://www.ietf.org>
RFC 793, Transmission Control Procedure; IETF, available at <http://www.ietf.org>

RFC 826, An Ethernet Address Resolution Protocol or Converting Network Protocol Addresses
to 48.bit Ethernet Address for Transmission on Ethernet Hardware; IETF, available at
<http://www.ietf.org>

RFC 894, A Standard for the Transmission of IP datagrams over Ethernet Networks; IETF,
available at <http://www.ietf.org>
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RFC 919, Broadcasting Internet Datagrams; IETF, available at <http://www.ietf.org>

RFC 1006

ISO transport services on top of TCP: Version 3; IETF, available at

<http://www.ietf.org>

RFC 1112, Host Extensions for IP Multicasting; IETF, available at <http://www.ietf.org>

3 Terms and definitions

For the purposes of this document, the definitions given in IEC 61850-2 apply.

4 Abbreviations

ACSI
ASDU
ASN.1
APCI
APDU
APPID
AUI
BER
BS

Cc

CFI
CSMA/LD
DF

DO
ECT
EVT
F/S
GOOSE
GSSE

Abstract Communication Service Interface
Application Service Data Unit
Abstract Syntax Notation number One

Application Protocol Control Information

Application Protocol Data Unit
Application Identifier
Attachment Unit Interfagé
ASN.1 Basic Encoding Rule

Bitstring

Conditional exists

Canonic

Generic)Substation Status Event

Out-of-scope: The implementation of the item is not within the scope of thi

4 ol 2l
Stalmualyu

U7r

ICD
IED
LSDU

MAC
MAU
MMS
MSVCB

IED Configuration Description

Intelligent Electronic Device

Link Layer Service Data Unit

Mandatory support. The item shall be implemented.
Media Access Control

Medium Attachment Unit
Manufacturing Message Specification (ISO 9506)
Multicast Sampled Value Control Block
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MU Merging Unit

o] Optional support. The implementor may decide to implement the item
PDU Protocol Data Unit

PICS Protocol Implementation Conformance Statement
SCSM Specific Communication Services Mapping

r readable

RIF Routing Information Field (ISO/IEC 8802-5)

% Sampled Value

TCI Tag Control Information

TPID Tag Protocol Identifier

USVCB Unicast Sampled Value Control Block

VID VLAN lIdentifier

VLAN Virtual Local Area Network

VMD Virtual Manufacturing Device

w Writeable

X Excluded: The implementor sha

XML Extensible Markup Landuage

5 Communication stack

5.1 Dverview of the proto

The OSI reference ) 8 defines a model based upon the congept of
layering of commuypnicatio tionss\ The muodel includes 7 layers and specifies the furctional
requirgments foh ieve_a™obust communication system. The model dges not
specify the prototq)s used\to achieve the functionality, nor does it restrict the solutipn to a

single pet of protocois.

Apyplication
Mentation > A-Profile

Session

A

Transport

Network

> T-Profile

Datalink

Physical

IEC 096/04

Figure 1 — OSI reference model and profiles

The use of ISO Application (A-Profile) and Transport (T-Profile) Profiles (see Figure 1)
describes the various stack profiles. An ISO A-Profile is the set of specifications and
agreements relating to the upper three (3) layers of the ISO OSI reference model (for example
the application, presentation, and session layers). An ISO T-Profile is the set of specifications
and agreements relating to the lower four (4) layers of the ISO OSI reference model (for
example the transport, network, datalink and physical layers).


https://iecnorm.com/api/?name=8a19a7ac4fe8793fa11b9164caaf6cef

61850-9-2 O IEC:2004(E) -11-

Two combinations of A-Profiles and T-Profiles are defined in order to support the transmission
of sampled values including the access to the associated SV control block, as specified in
IEC 61850-7-2. The two different combinations are used for:

» client/server services based on MMS in accordance to IEC 61850-8-1;
* SV services based on data link layer.

5.2 Client/server services and communication profiles

5.2.1 Client/server services

This client/server communication profile shall be used in addition to theé SV cemmurt|ication
profile |according to 5.3 if an access to the sampled value control blo ia chent¥s-required.
This pfofile shall be used for any implementation claiming confor ' rd and
declaring support for one of the following IEC 61850-7-2 services in

Table 1 — Service requiring client/server co

AN
IEC 61850-7-2 model _AEG.6T850-DRSeNice.
Server GetS rvePBigect})NQ >

Association f@ég'a / AN
NP T
NReleagg TN/
Logical device /A \Q;bkegic DeviceDirectory
Logical node \ Q Ge\\oWodeDirectory

< ‘( \ _be%w}ataValues
Data [\ N\ \ f})DataValues
k \ \ SetDataValues
NN

GetDataDirectory

/\< \/\\/ GetDataDefinition
Data ét \ / GetDataSetValues
/\ \ \ SetDataSetValues

\ ‘\\ \ CreateDataSet
R

> DeleteDataSet
‘ .
\ GetDataSetDirectory
SV clas del GetMSVCBValues

SetMSVCBValues

GetUSVCBValues

SetUSVCBValues
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5.2.2 A-Profile

Table 2 shows services and protocols of the A-Profile client/server.

Table 2 — Service and protocols for client/server communication A-Profile

Specification

OSI| model layer Protocol m/o
Name Service specification PR
specification
Application Manufacturing ISO 9506-1:2000 ISO 9506-2:2000 m
message
Specification N
Association control ISO/IEC 8649:1996 ISO/IEC 865Q-1:1996 h

service element

A (-\
Presentation Connection oriented | ISO/IEC 8822:1994 ISO/IEC 8823:1:1994
presentation

Abstract syntax ISO/IEC 8824-1:1999 &OME\L\é\s\zs\(

LKA

Session Connection oriented | ISO/IEC 8326:1996 < IE 337-1: 997
session

LD

y he@ent/s rver A-Profile.

There |s only one T-Profile (TCP/IP) th

5.2.3 TCP/IP T-Profile

Table 3 shows services and protocols af th file client/server.

Table 3 ~Servi Peer TCP/IP T-Profile
N o~
Specification
0SI mofel ( R '
layer Q me Service Protocol mio
specification specification
Transpoft ISO tra}é}i\{on\m\g \f\CP \ RFC 1006 m
IntgmehControNygessage Protetol (ICMP) RFC 792 h

@nsw \G\ont\\Pr))col (TCP) RFC 793 n

Network <\1~n\\r\nef\gktocol\ RFC 791
@inw protocol address RFC 826 (Address Resolution mn

Protocol: ARP)

Broachinternet datagrams RFC 919 m
Host extensions for IP multicasting RFC 1112 m
DataLink Standard for the transmission of IP datagrams RFC 894 m
over Ethernet networks
Carrier Sense Multiple Access with Collision ISO/IEC 8802-3:2001 m
Detection (CSMA/CD)
Physical Fibre optic transmission system 100Base-FX ISO/IEC 8802-3:2001 c1
Basic optical fibre connector IEC 60874-10-1, IEC 60874-10-2 ci
d IEC 60874-10-3
NOTE This is the specification for the ST an
connector.

c1 — Recommended, but future technology could be used.
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5.3

5.3.1

SV mapping overview

- 13 -

SV service and communication profile

This SV communication profile shall be used for any implementation claiming conformance to
this standard and declaring support for one of the following IEC 61850-7-2 services in Table 4.

Table 4 — Service requiring SV communication profile

Model

IEC 61850-7-2 service

Multicast sampled value class model

Multicast SV message

Unicast sampled value class model

Unicast SV message

/RN

5.3.2 A-Profile
Table $ shows services and protocols of the A-Profile SV.
Table 5 — Service and protocols for SV co
oslI nodel Specificat'yo/n \ mlo
laygr
4 Name Service sp;,c'\fikatén/ L\ B‘lgto%l*(pecification
Applicatjon SV service /\ /\\ > ( ( ) ‘\> m
Presentjtion | Abstract syntax 150/1E5,8824-1:3099 X | ISQIIEC 8825
Session /L
Presentation layer: see
Application Iayer se
5.3.3 T-Prof'
The T-Profile for
Table 6 — SV T-Profile
0S| model \ \ Specification
lavk X m/o
ay.r \ Narfe Service specification Protocol specification
Transpoft \/
Network
DataLink Priority tagging/VLAN IEEE 802.1Q
Carrier Sense Multiple ISO/IEC 8802-3:2001
Access with Collision
Detection (CSMA/CD)
Physical Fibre optic transmission ISO/IEC 8802-3:2001 c1
system 100Base-FX
IEC 60874-10-1, IEC 60874-10-2 and IEC 60874-10-3 c1

Basic optical fibre
connector

NOTE This is the
specification for the ST
connector.

c1 — Recommended, but future technology could be used.
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Physical layer: Specifications for the Medium Attachment Unit (MAU)

The optical fibre transmission system 100Base-FX according to ISO/IEC 8802-3 is
recommended as indicated above because of requirements relating to the electromagnetic
environment.

Link layer: Ethernet addresses

The destination ISO/IEC 8802-3 multicast/unicast address has to be configured for the
transmission of sampled values. A unique ISO/IEC 8802-3 source address shall be used.
Recommendations of multicast address range assignments are given in Annex C.

Link IJyer: Priority tagging/virtual LAN
Priority tagging according to IEEE 802.1Q is used to separate time ity bus
traffic for protection relevant applications from low priority buslo
See Figure 2 for the structure of the tag header.
Octets 8 /\\
0 TPID
0 s p 8
1 <
2 U pri
TCI E&
( VID
IEC 097/04

Key
TPID (Thg Protocol Identifi
Indicatep the Ethernet.Typ d f Etherhet encoded frames. This value shall be 0x8100.
TCI (Tag Control Infg
User Priority: BS3; User/priogityV 5 by configuration to separate sampled values from low priority
busload i A n theNdefault values of Table 7 shall be used
CFI (Caponical Forms i i B ; Agingle bit flag value. For this standard the CGI bit value shall |pe reset
(value =/0).
NOTE |f set (value =4 edded Resource Identification Field (E-RIF) follows the Length/Type fieJd in the
ISO/IEC| 8802 agge
VID: Viftua s optional. If this mechanism will be used, the VLAN Identifier (VID) shall bg set by
configurption, Nt i shall be set to zero (0).
NOTE s IEEE802> ghows implementation with a restricted set of priorities, the higher priority framep should
have a griority_of 4 to 7 ahd the lower priority should have a priority of 1 to 3. The value 1 is the priority of yntagged
frames thus{0’should be avoided as it may cause unpredictable delay due to normal traffic.

Additionally, since Sampled Values needs to have potentially its own bandwidth allocation, its configured VID will be
different from GOOSE and GSE.

The default values for priority and VID shall be as defined in Table 7.

Figure 2 — Structure of the tag header

Table 7 — Default Virtual LAN IDs and priorities

Service Default VID Default priority

Sampled Values 0 4

The general ISO/IEC 8802-3 frame structure for sampled values can be found in Annex A.
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Link layer: Ethertype and other header information

Ethertypes based on ISO/IEC 8802-3 MAC — Sublayer are registered by the IEEE authority
registration. GSE management, GOOSE and samples values shall be directly mapped to the
reserved Ethertype(s) and the Ethertype PDU. The assigned values are found in Table 8.

Table 8 — Assigned Ethertype values

Sarertpeyvalie | apeID ypo
IEC 61850-8-1 GOOSE 88-B8
IEC 61850-8-1 GSE Management 88-B9
IEC 61850-9-1 Sampled Values 88-BA
IEC 61850-9-2 Sampled Values 88-BA

The Ethertype PDU and APDU octets shall be as defined in@nnée

NOTE

APPID:
messag

The valjye of APPID is the combination of the APPIQ typé, de

defined

The res¢rved value range for sampled values is Qx4 PID is configured, the default va

be 0x4000. The default value is reserved to i

unique,

Length:
(Applicati

guration. It is strongly recommended

source orientated SV APPID within a sy

tarting at APPID, and the length of th
ghall be 8 + m, where m is the length of tH

and m ig a W S ar,tavalid length field shall be discarded.

The Res > ture“standardized applications and shall be set to 0 as de

d value

alue (as

ue shall
to have

e APDU
e APDU

ault.

5.4

This m pping of the ACSI model for the transmission of sampled
values 0. data sets. To get full benefit of IEC 61850, additiongl ACSI
models : accordance to IEC 61850-8-1. As an example, to enaple the
transmliss e’ buffer, the associated control block attribute “SvEna” shall be
written ¥ nt will read a list of available data sets or the contents of the data
set, fu orexample logical device, logical node or data set) need to be supported.
This mapping specifies the transmission of data sets related to the sampled value mpdel in
addition™fe” the universal data set specified in IEC 61850-9-1 of this standard. The data set
status indication, which is also defined in IEC 61850-9-1, is not supported, because other

communication methods are available for transmission of binary status indications.

Data sets for sampled values will be specified by using the XML language (except the universal
data set which is defined in IEC 61850-9-1) on engineering level in accordance with IEC 61850-6

of this

standard to ensure interoperability.

For the transmission of sampled value data sets, the ASN.1 Basic Encoding Rules (BER) will
be used in combination with tags notation harmonised with the MMS grammar used in

IEC 61

850-8-1.
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6 Mapping of IEC 61850-7-2 and IEC 61850-7-3 Data Attributes
The mapping of attributes and common data attributes to MMS are specified in IEC 61850-8-1.

For the transmission of sampled values the ASN.1, the Basic Encoding Rules (BER) and the
common data classes defined in IEC 61850-7-3 of this standard apply.

7 Mapping of IEC 61850-7-2 classes and services

7.1 Classes of SV data sets

If a client/server association based on MMS is used in addition to the transmissien©f’gV data
sets, the definitions of IEC 61850-8-1 apply for the following classes:
— seryer class model;
— asgociation model,;
— logj|cal device model;
— log|cal node model;
— data class model,

:E set class model.

7.2 Definition of SV data sets

mv

e defined in logical node "LLNO". All
D Configuration Description| (ICD),
d in [IEC 61850-9-1 of this standand.

For the transmission of sampled valugs, the d

samplgd value data sets gpecification, are paut
i sfixed and define

except|the universal data g
ansmisgion of sampled values may include data objgcts from

NOTE |t is assumed that tpe
more thgn one logical node

8.1

To ens ding to
the defin

The s4g anised
and tin nstant.

Sampléd value control block for unicast and multicast defines the transmission charactgristics

of the flata’set they refer to. A detailed description is given in IEC 61850-7-2.

8.2 Mapping of the multicast sampled value control block class and services
8.2.1 Multicast sampled value control block definition

The sampled value control block, as defined in IEC 61850-7-2, shall be pre-defined by
configuration or shall be mapped to an MMS Multicast Sampled Value Control Block (MSVCB)
as defined in Table 9. All MSVCB components shall be of the functional constraint “MS”.
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Table 9 — MMS TypeDescription definition for MSVCB MMS structure

MMS component MMS

name TypeDescription riw

m/o

Condi-
tion

Comments

MsvCBNam ObjectName r

MMS object name: the value of this
component shall be of the format of

ObjectReference and shall be limited to VMD
or Domain scoped NamedVariableLists.

MsvCBRef ObjectReference |r

MMS object name: the value of this
component shall be of the format of

ObjectReference and shall be limited to VMD
or domain scoped NamedVariableLists.

SvEna Boolean TTW

buffer is activated.
FALSE = trans sampled v

buffer is dea}zﬂ\(

I'RUE = transmissiq, ampled val

MsvID Visible-string

System widE\LJni\ye\.Qen}t{'{;zﬁ}Qn.

DatSet ObjectReference

e_and shall be limite
coped NamedVariableLi

MMS gbjec e; the value okthis

compohgent shathpe,of theNoprhat of
je er

orDomat

i to VMD
sts.

ConfRe Integer

Count co\nfigu tion changes regg
/THMSVCE

rd to

D

SmpRat Integer

AnNJnthamples per period.

OptFlds

A

)/

refreph-time Boolean

N

(N

JTRUE 5/ SV buffer contains the attril

FALSE = attribute “RefrTm” is not a
Din the SV buffer.

ute

ailable

sample- Boolean
syncpronised

"

TRUE = SV buffer contains the attril
“SmpSynch”.

FALSE = attribute “SmpSynch” is ng
available in the SV buffer.

ute

—

NS
LY

-

(

© N\

sample-rate @ea \/
\/S

TRUE = SV buffer contains the attriute
“SmpRate”.
FALSE = attribute “SmpRate” is notjavailable
/\ in the SV buffer.
8.2.2
See Te
10 — Mapping of multicast sampled value services
|~ Services of MSVCB Class Service |
SendMSVMessage Transmission of MSV messages is mapped directly on data

link layer as defined in 8.4 and 8.5

GetMSVCBValue

Mapped to MMS read service

SetMSVCBValue

Mapped to MMS write service

8.3 Mapping of the unicast sampled value control block class and services

8.3.1 Unicast sampled value control block definition

The sampled value control block, as defined in IEC 61850-7-2, shall be pre-defined by
configuration or shall be mapped to an MMS Unicast Sampled Value Control Block (USVCB) as
defined in Table 11. All USVCB components shall be of the Functional Constraint “US”.
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Table 11 — MMS TypeDescription definition for USVCB MMS Structure

004(E)

in the SV buffer.

MMS component MMS_tyPe rw mlo andl- Comments
name description tion

UsvCBNam ObjectName r m MMS object name: the value of this component
shall be of the format of ObjectReference and
shall be limited to VMD or Domain scoped
NamedVariableLists.

UsvCBRef ObjectReference r m MMS object name: the value of this component
shall be of the format of ObjectReference and
shall be limited to VMD or Domain scoped
NamedVariableLists.

SvEna Boolean /W m TRUF = transmission of sampled valye buffer
is activated.

FALSE = transmi of sampled_value buffer
is deactivated.

Resv Boolean r/w m TRUE = USV B is\e Iu3| ly reserv d for the
client thg}\Q s'set this™alue

UsvID Visible-string r m Systemﬂmde}nj}\w \{en\f(:at)n

DatSet ObjectReference r m \h lue of this cgmponent

bjectRefergnce and
r domain scqped

ConfRe Integer r m ,\\/ zount o) onf,Mon changes regarfl to

SmpRatp Integer r< m< " ( \Ambu.p)t qf\s/mples per nominal periods.

OptFlds NN/

refregh-time Boolean TRUE = SV buffer contains the attribdte
efrTm”
s FALSE = attribute “RefrTm” is not available in
| \ > |the sV buffer.
sample- Boolkan N \\m\) TRUE = SV buffer contains the attribdte
synchronised “SmpSynch”.
> FALSE = attribute “SmpSynch” is not|available
in the SV buffer.
sample-rate ole \/ \/ m TRUE = SV buffer contains the attribdte
> “SmpRate”.
FALSE = attribute “SmpRate” is not available

8.3.2
See Té
Table 12 — Mapping of unicast sampled value services
Services of USVCB class Service
SendUSVMessage Transmission of USV messages is mapped directly on data

link layer as defined in 8.4 and 8.5

GetUSVCBValue

Mapped to MMS read service

SetUSVCBValue

Mapped to MMS write service
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8.4 Mapping of the update of the sampled value buffer

As specified in IEC 61850-7-2, the communication system is responsible to update the buffer of
the subscriber.

The update is directly mapped to an ethertype reserved for IEC 61850 applications based on
ISO/IEC 8802-3 MAC — Sublayer.

The communication stack used does not provide the following functionality:

— Initiating and checking the update of the sampled value buffer over the communication link.
Optionattyconcaterating-theupdateof more-thanmonebuffer-into-the—sapretinktayerframe.

— En
— Copcatenating the update of more than one transmission buffé ink layer
frame as a transport layer functionality is not supported. Fhe ite ment the

update of one buffer to several link layer frames is not c& ince, the ximum
e length of the link layer protocols is sufficient.

— Trgnslating the logical address of the subscriber in g

Theref

8.5

The m han one ASDU into one APDU|before

the AR he numbers of ASDUs which will be
concatenated related to the sample ratg. The
concatenation of ASDUs\ ami angeable in order to reduce the implementation

complexity. Wh i : ASDUs into one frame, the ASDU with the|oldest
samplgs is the f 9 .

Detailg

ASDU's (Application — Service Data Unit

LN/

Tag Length No. of ASDUs (Ul16) ASDU1 |ASDU2 | e @ @ | ASDU

APDU (Application — Protocol Data Unit)
IEC 098/04

Figure 3 — Concatenation of several ASDU's into one frame

ASN.1 grammar in relation with the Basic Encoding Rules (BER) is used to encode the sampled
value messages for transmission on ISO/IEC 8802-3. To guarantee compatibility to
IEC 61850-9-1, the first ASN.1 tag (9-1-Pdu) of the sampled value PDU are reserved for the
universal data set. The ASN.1 grammar for the sampled value messages are defined as follows
to ensure data consistency to IEC 61850-9-1 and in combination with further sampled value
messages as described in this SCSM.
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For the transmission, the sampled value buffer is encoded as specified in the Table 13:

Table 13 — Encoding for the transmission of the sampled value buffer

IEC61850 DEFINITIONS ::

= BEGIN

IMPORTS Data FROM ISO-IEC-9506-2
IEC 61850-9-2 Specific Protocol ::= CHOICE {

9-1-Pdu
savPdu

[0] IMPLICIT OCTET STRING,
[APPLICATION 0] IMPLICIT SavPdu,

-- Reserved for 9-1 APDU

004(E)

Abstract Buffer Format according
to IEC 61850-7-2

Coding in IEC 61850-9-2

Comments

Attrib{ite name | Attribute type |ASN.1 Basic Encoding Rules (BER)
SavPdu ::=
SEQUENCE { aN
noASDU [0] IMPLICIT INTEGER Nugﬁmsbgs;\\«gg]\%ll be
(1..65535), congatenhated intowon&\APDl.
Security security [1] ANY OPTIONAL, Reselved Yor Wigitalsignatufe.
asdu [2] IMPLICIT SEQUENCE OF 1to mber Ws as [specified
ASDU efqre:
) OIS
ASDU ::=
SEQUENCE { RN o) \\/
MsvID of UsvID VISIBLE STRING  |svID [0] IMPLICIT V|5|b|€5tr| Should be’a system-wide urjique
@ X Ndentification.
DatSet ObjectReference  |datset IMPL% @S}eétr(ng Q @e from the MSVCB or USVCB
OPTIQNAL
SmpCnt INT16U RING /JWill be incremented each time a
new sampling value is taken. The
counter shall be set to zero|if the
sampling is synchronised by clock
signal (SmpSynch = TRUE)|and the
synchronising signal occurg.
See NOTE 2.
The OCTET STRING is interpreted as
/\ INT16U as defined in Table|14
ConfReV| INI32 onfRev IMRLICIT OCTET STRING |Value from the MSVCB or USVCB.
@ &KE( , The OCTET STRING is interpreted as
INT32U as defined in Table|14
RefrTm Entr('l'\im\ frXN4Y IMPLICIT UtcTime RefrTm contains the refresH time of
N\ OPTIONAL, the SV buffer.
SmpSyng¢h OLEA sngpp/nch [5] IMPLICIT BOOLEAN TRUE = SV are synchronisefl by a
(\ DEFAULT FALSE, clock signal.
FALSE = SV are not synchrgnised.
SmpRat4 INTI6N smpRate [6] IMPLICIT OCTET STRING |Value from the MSVCB or USVCB.
Q \ (SIZE(2)), The OCTET STRING is interpreted as
% INT16U as defined in Table|14
Sample [1..n] Type ¥epends on |sample [7] IMPLICIT SEQUENCE OF List of data values related tp the
CDL defined in |Data data set definition.
IEC®1850-7-3. } See NOTE 1.
NOTE 1 [For the encoding of the Data, the rules for the encoding of the basic data types shall apply as defingd in
Table 14.

NOTE 2 When sync pulses are used to synchronise merging units, the counter shall be set to zero with every sync pulse. The
value 0 shall be given to the data set where the sampling of the primary current coincides with the sync pulse.

NOTE 3 The usage of the OptFlds attribute according to IEC 61850-7-2 is not necessary, because the relating
attributes RefrTm, SmpSynch and SmpRate will be signed as optional via the ASN.1 attribute directly.

END

For the tag definition of basic data types, see 8.6.
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8.6 Definitions for basic data types

Presentation layer functionality

Table 14 shows the encoding for the basic data types used for the Data values referenced by
the data set members.

Table 14 — Encoding for the basic data types

Data types according to Encoding in data set Comments
IEC 61850-7-2

BOOLEAN 8-Bitsetto-0-FALSE—amythimgetse=TRUE ——

INT8 8 Bit Big Endian signed /\&

INT16 16 Bit Big Endian signey\\ \

INT32 32 Bit Big Endian signe \

INT128 128 Bit Big Endian {;igr&i\\ \ >

INT8U 8 Bit Big Endian (\u}\iigﬁg{\ \

INT16U 16 Bit Big Endian uns eé\\/

INT24U 24 Bit Big Endian / a) unhsigned >

INT32U 32 Bit Big Endian (\\// AN u}si{ned

FLOAT3 32 Bit IEEE Float@ Nt <EE\E 7@1) ( U ]\/

FLOAT64 64 Bit IEEE FIoating\@inN&{75}§\ \/

ENUMERATED 32 Bit Big Endian

CODED ENUM 32/Brit\Big Endian \

N
OCTET §TRING 26\§yte§\Q§CII T&\\@I Mina\(gd)

—

VISIBLE[STRING SQB)/E&{ASCI(NL NNLI\[‘eLmi_DJted

UNICODE STRING 20 BytékSgIINt}N\ull@rminated

ObjectNgme \/ X{Bytes SCh\(exN u\I(terminated

ObjectRe¢ference /\\ Z\}Qy&AWNuH terminated

TimeStamp \ \ 64 BNMas defined in IEC 61850-8-1

EntryTinpe < 48}\'\Ti®stamp as defined in IEC 61850-8-1
Data typés accord é Encoding in data set Comments
IC61850<8-1
N
BITSTRING \ 32 Bit Big Endian

9 Conformance

9.1 Notation

For the following clause, see the abbreviations given in Clause 4.

9.2 PICS
9.2.1 Profile conformance

Table 15 and Table 16 define the basic conformance statement.
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Table 15 — PICS for A-Profile support

Client Server Value/comment
F/S F/S
A1 Client/Server A-Profile c1 c1 Refer to 5.2
A2 SV A-Profile c2 c2 Refer to 5.3
Ct1 t_ Shaltl be ‘m’ if support for any service specified in Table 1 are declared within the ACSI basic conformance
statement.

c2 — Shall be ‘m’ if support for any service specified in Table 4 are declared within the ACSI basic conformance

statement.
Table 16 — PICS for T-Profile support &x\
Client Server/\ \ \\Qlue onrfmpnt
F/S F/S NI S
1 TCP/IP T-Profile c1 c1 N \ >
N
T2 SV T-Profile c2 c2 \
c1 — Shall be ‘m’ if support for A1 is declared. Otherwise, shall b@ \/
c2 — Shall be 'm'" if support for A2 is declared. (}mqrwiseya@\f i /\
X
9.2.2 SV Services
This clpuse describes th e%n Conformance Statement for sampled|values
servicgs based on the |EC 818 i ce statement. See Table 17.
(x 17.XSWconformance statement
Services Server/ Value/comment
/\ publisher
Multicasjt \ \\
SendMSVMess@e \ \
GetMSV g@be\s\ \\
SetMSV IBV\aIBQ\ \\/
Unicast >
SendUSYMessage cl1 c1
GetUSVCBValues (074 (074
SetUSVCBValues c3 c3

c1 — Shall declare ‘m’ for at least one (MSV or USV) as declared within ACSI basic conformance statement.

c2 — Shall be ‘o0’ as declared within ACSI basic conformance statement. See IEC 61850-8-1, Table 95 Read
Conformance Statement.

c3 — Shall be ‘o’ as declared within ACSI basic conformance statement. See IEC 61850-8-1, Table 96 Write
Conformance Statement.
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10 Substation Configuration language (SCL)

Conforming implementations shall support the Substation Configuration Language as defined
in IEC 61850-6 for exchange between engineering tools.

SCSM specific address element definitions

This Clause defines the xs:string types that are allowed for the SV addressing as type
parameters of the P element of the Address element. The values and character restrictions are
defined in Table 18.

Table 18 — Definitions for SV SCL

N (@A
P-type designation Description m/o Res{ic}ig /co\\me\Qs
MAC-Address Media Access Address m Shall be 6 groups ef 2'\yisible ch a&e{s
value separated\by hyphehs(*)\)Chatacters shall be
Iimiteytcko- anq\A-

APPID Application Identifier o Shall 4Eh%ftw
/C/h_ahc{e shaltbe Yjmited'to 0 to 9 and|A to F.

VLAN-PRIORITY VLAN User Priority c1 SHalj be a ianter.
"\ Chafracters shall beYimited to 0 to 7.

VLAN-I[ VLAN ID Shali t&e.? charatters. Characters shall e
limjted to’0 109 and A to F.

c¢1 — Shill only be present if VLAN is also present.\ \/

N\

@s@®
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