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European foreword

The text of document 57/2400/FDIS, future edition 4 of IEC 61970-452, prepared by IEC/TC 57
“Power systems management and associated information exchange” was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN IEC 61970-452:2021.

The following dates are fixed:

* latest date by which the document has to be implemented at national (dop) 2022-09-01
level by publication of an identical national standard or by endorsement

» latest date by which the national standards conflicting with the (dow) 2024-12-01
document have to be withdrawn

This document supersedes EN 61970-452:2017 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 61970-452:2021 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 61968-13 NOTE Harmonized as EN IEC 61968-13

IEC 61970-1 NOTE Harmonized as EN 61970-1

IEC/TS 61970-2 NOTE Harmonized as CLC/TS 61970-2

IEC 61970-456 NOTE Harmonized as EN IEC 61970-456

IEC 61970-501 NOTE Harmonized as EN 61970-501

IEC 61970-552 NOTE Harmonized as EN 61970-552
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EN IEC 61970-452:2021 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by
(mod), the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is
available here: www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 61970-301 2020 Energy management system applicationEN IEC 61970-301 2020
program interface (EMS-API) - Part 301:
Common information model (CIM) base

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022


http://www.cenelec.eu/

IEC 61970-452

Edition 4.0 2021-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Energy management system application program interface (EMS-API) —
Part 452: CIM static transmission network model profiles

Interface de programmation d'application pour systeme de gestion d'énergie
(EMS-API) —
Partie 452: Profils du modéle de réseau de transport statique CIM

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.200 ISBN 978-2-8322-1032-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



-2 - IEC 61970-452:2021 © |IEC 2021

CONTENTS

FOREWORD ..ttt e e e et et et et et et et ettt e e et e s 23
INTRODUGCTION ..ttt et et et et et et et e et e et e et e e e e e eenns 25
1 ST o] 0] o 1= PP TP TP 26
2 NOIMALIVE FEFEIENCES ...t e 26
3 Terms and defiNitiONS ... . 26
4 Application profile SPeCifiCatioN...........viiiiiii 27
4.1 LT 1= = 1 D PPN 27
4.2 Version INFOIMALION .. .c..i e et e 27
4.2.1 Core equipment Profile ... 27
4.2.2 OPEration Profile ... 27
4.2.3 Short-CirCUit Profile.. .o 28

4.3 Requirements and CONSTIaINTS ... ...uuiieiii e e e 28
4.4 Transformer MOAelliNgG ....couiiiiiii e 40
4.5 MoOdelliNg AULNOTITIES .. cu e e 41
4.6 Use of MeasUremMeNnt ClaSSES ..uiuuiii i 41
4.6.1 GBNEIAL i 41
4.6.2 ICCP data eXChange .. ...c.iii e 42

4.7 Voltage or active power regulation .........cooviiiiiii i 42
4.8 U Of CUIPV S ettt et ettt et e e e e e e e 42
4.8.1 GBNEIAL i 42
4.8.2 Generating unit reactive power limitsS ... ... 42

4.9 Definition Oof SChEAUIES .. ... e e 42

5 Detailed profile SpeCifiCation ..o 43
5.1 GBIl .t 43
5.2 Core EqQUIpPMeENt Profile ... 43
5.2.1 (1] 1=T - | PPN 43
5.2.2 (abstract) EarthFaultCompenSator ........ovuii i 66
5.2.3 (ADSTFrACE) ENEIGY ATC@ . . e e 67
5.2.4 (abstract) ENergyConNECION ....ccuiiuiiiiii e e 67
5.2.5 ENErgY CONSUIMET L.ttt et ettt ettt e 68
5.2.6 ENergySChedUliNgTyPe . e e 69
5.2.7 TAPSCNEAUIE ..o e 69
5.2.8 BN gy S OUIC . e 70
5.2.9 (AbStract) EQUIPMENT ... 71
5.2.10 (abstract) EQUIpMENtCONTAINET ... . 72
5.2.11 (ADSTract) ACD C CONVEITEE ..vu ittt e e e e e eaaeaes 72
5.2.12 ACDCCONVErterDCTEIrMINAL ...uiiiiie e 73
5.2.13 (abstract) ACDCTErMINAL ... ... 74
5.2.14 @ 1 1= 1S X< T 1o 1= 0| 75
5.2.15 ACHIVEP OWETLIMIL ..o e 76
5.2.16 APPArENtPOWETLIMIL .ot 76
5.2.17 ASYNChIONOUSMACKHINE ....ceii e 77
5.2.18 (abstract) AuxiliaryEQUIPMENT ... ..o 78
5.2.19 BaASEV O AGE . e 78
5.2.20 (abstract) BasicIintervalSchedule ... 78
5.2.21 2= L 1= V21 L 79

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -3-

5.2.22
5.2.23
5.2.24
5.2.25
5.2.26
5.2.27
5.2.28
5.2.29
5.2.30
5.2.31
5.2.32
5.2.33
5.2.34
5.2.35
5.2.36
5.2.37
5.2.38
5.2.39
5.2.40
5.2.41
5.2.42
5.2.43
5.2.44
5.2.45
5.2.46
5.2.47
5.2.48
5.2.49
5.2.50
5.2.51
5.2.52
5.2.53
5.2.54
5.2.55
5.2.56
5.2.57
5.2.58
5.2.59
5.2.60
5.2.61
5.2.62
5.2.63
5.2.64
5.2.65
5.2.66
5.2.67
5.2.68
5.2.69
5.2.70

2 79
B A O .. 80
BUSDAIrSECHION ...t 81
BUSNAMEMAIKET ...ttt e 81
CAE S PIANT ittt 82
[ V2 1 S 82
ConformLoadSchedule ... 83
COgENEratiONPIANT .. ..t 84
CombiNedCYCIEPIANT ... 84
(abstract) ConductingEqQUIPMENT ... ..o 84
(€1 0153 1= g @0 Y Uo [T {0 1 85
CONFOIMLOAA ... et e et 86
(@074 {01 ¢ 4] Io = Lo [T o U T o IS 86
(@070 o =03 11711 740N Lo 1o [ 87
(abstract) ConnectivityNodeCoNtainNer. ... .. ..o 87
(€1 0153 (= o] O] o1 1= ] (o 1 88
(Ofe T { {01 VAN =T NPT 88
ControlAreaGeneratingUNIt ... ..o 89
(0251 070] 01V 2=T 4 (=T PP PP 90
(O1U 1 7= o1 1 PPN 92
CUITENETFANSTOIMET oo 92
(ADSTFACTE) CUMVE ...ttt e e e 93
CUIVEDALA FOOT ClASS ..ttt 93
3 PP 94
= Y0 18V 1= 95
(abstract) DCBaseTerMinal.........cocuviuiiiiiii e e eeas 95
D Bl EAKET ... 96
D BUSDAN ...t 97
D101 @4 gToT o] o =] PP 97
(abstract) DCConducCtingEqQUIPMENT ... ..ot e e 98
DCCONVEITEIUNIL ..t e e e 98
D104 B =Y oTo] o] 1=T ot (o] (AU 99
(abstract) DCEQUIPMENtCONTAINET .....uiviiei e e e e e eeas 99
(D161 €7 01U o I PP 100
31O I o PP 100
DCLINESEOMENT ..ttt et et 101
D 1@ o T [P 102
RegulationSChedule. .. ..o 102
D S EIESDEVICE ..t 103
D S UL Lt e 104
DT O3} (] o PP 104
DO =T o 11 = | PP 105
DS odo] o T=Tox o ] SRP O P PTP 105
DisconnectingCirCUItBrEaKer ... ......iuiuiie e 106
EqUIValentBranCh ... 107
(abstract) EquivalentEqQUIPMeENt .......ouiuii e 108
EqQUIValENtINj@CTION ..ovie e 108
EQUIVAIENTNETWOIK .. et 109
EqUIVAIENTSUNT ... e 110

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



-4 - IEC 61970-452:2021 © |IEC 2021

5.2.71 EXternalNetworkINJECHION ... e 110
5.2.72 FaUItINAICALON ... e 111
5.2.73 FOSSIHFURL. ... e 112
5.2.74 U S B e e 112
5.2.75 GeNeratinQUNIL ... 113
5.2.76 GeographiCalREGION ... 115
5.2.77 GroSSTONETACHVEP OWEICUIVE .. et 115
5.2.78 L7 o 11 T PPN 116
5.2.79 GroUNADISCONNECION ..uitiii ettt e e e ees 116
5.2.80 GroundingIMPedaANCE ... 117
5.2.81 HydroGeneratingUNit ... ....cooiiii e e e e e eas 118
5.2.82 HYdroPOWEIPIANT ... e 119
5.2.83 L Y70 101 =0 T2 Y S 119
5.2.84 (abstract) IdentifiedObject root Class .......cooeviiiiiii 120
5.2.85 10001 01 PR PRTN 120
5.2.86 O80T To3 T o PP 121
5.2.87 0 P 121
5.2.88 LinearShuNtCOMPENSALOL ..uiviiii e e e e e e eaeeas 122
5.2.89 o T=To AN g T WP 122
5.2.90 LoadBreakSWItCR ... ... 123
5.2.91 (€1 0153 1= o] ) o - o [ 7 o ] U1 o 123
5.2.92 LoadResponNSeCharaCteriStiC . .. .. 124
5.2.93 NONCONTOIMLOAA. ... i e e e e e e et eas 125
5.2.94 NONCONTOrMLOAAGIOUP ...nienee ettt e e eaas 126
5.2.95 NonConformLoadSchedule ..o 127
5.2.96 NonlinearShuntCOMPENSALOL . ..uvt i e e eas 127
5.2.97 NonlinearShuntCompensatorPoint root Class ........coovviiiiiiiiiiiieeen 128
5.2.98 NuclearGeneratingUNIt ... ..o e 129
5.2.99 (abstract) Operationallimit ... ..o 130
5.2.100 OperationallimitSet . ....ccuiiui e 130
5.2.101  OperatioNallimit Ty e ... e 131
5.2.102  PeterSENCOIl . e i 131
5.2.103 (abstract) PhaseTapChanger ......ccoiiiiiiiii e 132
5.2.104 PhaseTapChangerAsymmetriCal .........coiuiiiiiiiiiiii e 133
5.2.105 PhaseTapChangerLiN@ar .......c.ccuuiiiiiiiiie e ee e 134
5.2.106 (abstract) PhaseTapChangerNONnLiNear .........cccoviiiiiiiiiiiiiiiii e 135
5.2.107 PhaseTapChangerSymmetrical........ccociiiiiiiiiiiiiii e 136
5.2.108 PhaseTapChangerTable . ... 137
5.2.109 PhaseTapChangerTablePoint ...... ..o e 137
5.2.110 PhaseTapChangerTabular........cccoiiiiiiiii e 137
5.2.111  PhotOVORAICURNIL .....oe e 138
5.2.112 P OSTLINESENSON L oitiiieiieeeeeeeeeeeeeeeaa 139
5.2.113  Potential TransSTOrmMer ... e 139
5.2.114 PowerElectronicSCONNECHION .......iiuiiiiiii e 140
5.2.115 (abstract) POWErEIeCtroniCSUNIL.........ovuiiii e 141
5.2.116 PowerElectronicSWindURNit........ ..o 141
5.2.117 (abstract) POWErSYStEMRESOUICE ......vviiiii e e e e 142
5.2.118  POWEITIraNSIOIMET . et 142
5.2.119 PowerTransformMerENd ... 143

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -5-

5.2.120
5.2.121
5.2.122
5.2.123
5.2.124
5.2.125
5.2.126
5.2.127
5.2.128
5.2.129
5.2.130
5.2.131
5.2.132
5.2.133
5.2.134
5.2.135
5.2.136
5.2.137
5.2.138
5.2.139
5.2.140
5.2.141
5.2.142
5.2.143
5.2.144
5.2.145
5.2.146
5.2.147
5.2.148
5.2.149
5.2.150
5.2.151
5.2.152
5.2.153
5.2.154
5.2.155
5.2.156
5.2.157
5.2.158
5.2.159
5.2.160
5.2.161
5.2.162
5.2.163
5.2.164
5.2.165
5.2.166
5.2.167
5.2.168

(abstract) ProtectedSWItCh ..o 144
RaAtiOTAPCRANGET ..ot 145
RatioTapChangerTable. ... e 146
RatioTapChangerTablePoint........cooviiiiii e 146
ReactiveCapabilityCUIVE..... ... 147
(abstract) RegulatingCoNdEQ .......ovvviiiiii e 147
RegulatingCoNntrol ... ... 148
RegularTimePoint rO0t ClasSS ... e 149
(abstract) RegularintervalSchedule.........coooeiiiiiiii e 150
REPOIINGGIOUP ettt e e e e e 150
(abstract) RotatingMacChine ..........ccoviiiiiii e 150
ST =T: 1o ¢ PP PR UTRPPRPN 151
(ADSTIACT) SENSOT ettt 152
(abstract) SeasonDayTypeSchedule .........ccoeviiiiiiiiiiii e 152
SErESCOMPENSALON ..t ettt e 153
(abstract) ShuNtCOMPENSALON ... ..vviiiicic e 153
SolarGeneratingUNIt ... ... 154
StatiCVar COMPENSALON ..t e e e 155
SEALION SUPPIY e 156
SubGeographiCalRegioN ... 157
SUDLOAUATNEA. et e 158
SUDSTALION e 158
Y BT 0 AN =257 (> 159
SO e e 159
SWItCASCNEAUIE ... 160
SYNChroNOUSMACKHINE. .. .. 161
(AbStract) TapPCRANGEI ... e 161
BLI=1 o103 = Ua o 1= @30 | o] 162
(abstract) TapChangerTablePoint root class .......ccoooviiiiiiiiiii, 163
JLIE=18 .01 12 = | PP 164
ThermalGeneratingUNit. .. ... e 165
BN L=T o PP 166
(abstract) TransfOrMeErENd........ccouviiiiiiii e 166
VOIAGELEVEL. ... 167
Y20 €= Vo = T ¢ 168
VSCapabilityCUIVe ... .. 168
AV £s] 10] 01V 7=T ¢ (=T PR P T 169
R AT = A7 I -V o L 170
WindGeneratinQUNIt ... 170
ControlAreaTypeKind enUMEration ..........coeuiiiiiiiie e 171
CUITENCY ENUMETALION ..eiei i e e e e 172
CUIrVESEYIE ENUMETALION L.ivniie e e e e e e e aeees 175
DCConverterOperatingModeKind enumeration............ccooovvieiiiiiineinenceens 176
DCPolarityKind €nUMEration ....... ... 176
FUEITYPE ENUMEBIALION ...t e e e eneeas 176
GeneratorControlSource enuMEeration . .........c..viiiiiuiiiieee e 177
HydroEnergyConversionKind enumeration ...........ccoovviiiiiei i 177
HydroPlantStorageKind enumeration ............coiiiiiiiiiii e 177
HydroTurbineKind enumeration...........oouiiiiiii e 178

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



-6 - IEC 61970-452:2021 © |IEC 2021

5.2.169 OperationalLimitDirectionKind enumeration ............c.cooviiiiiii i, 178
5.2.170 PhaseCode enUMEIAtiON .......c..iiuiiiiiiiie e 178
5.2.171 RegulatingControlModeKind enumeration ............ccooviiiiiiiiiiii e, 179
5.2.172 SynchronousMachineKind enumeration ............cccooiviiiiiii i 180
5.2.173 (deprecated) SVCControlMode enumeration ...........ccocoviuiiiiiiiiiiiiiieeen 180
5.2.174  UnitMultiplier €nUMEration ........oouiiiiii e e 181
5.2.175  UnitSymbol @nNUMEratioN .. .....couiiiii e 182
5.2.176  WindGenUnitKind enUMEration .........coooiiiiiiiii e 187
5.2.177 WindingConnection enNUMEratioN ..........oiuiiieiiiiii e e e 187
5.2.178  ACtIVEPOWET datatyPe ...oeeieiieiee e 187
5.2.179 ActivePowerPerCurrentFlow datatype .......ccoeeveiiiiiiiiiiei e 188
5.2.180 ActivePowerPerFrequency datatype ......c.ooeeeiiiiiiiie e 188
5.2.181 AnNgleDegrees datatyPe . oc.iiui e 188
5.2.182 ApparentPowWer datalyPe. ..o iee i 188
5.2.183 CapacitanCe dataltyPe .. ...ouu e 189
5.2.184 CoNdUCIANCE dataty Pl . ovuiuniieiieii e e e e e 189
5.2.185  CUrrentFIOW datatyPe .. c..oenieiii e 189
5.2.186  FreqUENCY Aataly Pl ..oiuiiiiii et e e e e e e e e e e 190
5.2.187  INAUCTANCE dAtatyPe ..cueieiiiieee e 190
5.2.188  Length datatyPe. . ..o 190
5.2.189  MONEY GatalY PO .uieiieiiiiiiiei et 190
5.2.190  PerCent datalyPe. ..o 191
5.2.191 ReEACtANCE QalAlY P . uuiuiiiiii e e 191
5.2.192 ReaCtivePOWer datatyPe ... 191
5.2.193 RealEnergy datatyPe ...ocuiuii e 191
5.2.194 ReSIStaNCE AatalyPe . cuuiuiiiiei e 192
5.2.195 RotationSpeed datatyPe ... 192
5.2.196  SECONAS AAlAtY PO ouuiniiiiiii et e e e 192
5.2.197 SUuSCepPtanCe datatyPe .....cuieeiiii e 192
5.2.198  VOolage Gataly Pl cu e ieiiiiiii e e 193
5.2.199 VoltagePerReactivePower datatype .......c.oouuiiiiniiiiiii e 193
5.2.200 BOOI€AN PrIMITIVE ..ot 193
5.2.201 DAt PriMILIVE .oeeeieiiiieie e e e 193
5.2.202  DateTime PrimitiVe . ..o e 193
5.2.203  DecCimal PrimitiVe ....cuiieiiiiii e e 193
5.2.204  FlOAt PrimMItiVe ..o 194
5.2.205  INtEQer PrIMITIVE .. ettt 194
5.2.206  MONthDaAy PrimMitiVe ....ieiii e e 194
5.2.207  SErNG PriMILIVE ... e e 194
5.3 OPEration Profile .. . 194
5.3.1 (1] o 1=T - | PP 194
5.3.2 ACCUMUIBLON et 198
5.3.3 ACCUMUIALOTLIMIT L. e 198
5.3.4 ACCUMUIALOTLIMIESEE ...t e e 199
5.3.5 ACCUMUIALOTRESEL ..oeiii e 199
5.3.6 ACCUMUIALOIVAIUE . ... e 200
5.3.7 (abstract) ACDCTErmMINAl.......cuuiiuiiiiie e 201
5.3.8 ANBLOG et e 201
5.3.9 (abstract) ANalogCONTIOl. ... ... 201

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -7 -

5.3.10 ANALOGLIMIt oo 202
5.3.11 ANALOGLIMITSEE L. 203
5.3.12 ANBIOGVAIUE ... 203
5.3.13 (@020 1 T= 1 [ R PPN 204
5.3.14 (ADSTract) CONTIOl. ... e 204
5.3.15 D RS o] 1= (= PP 205
5.3.16 DiISCrEetEVAIUE ...t e 206
5.3.17 (abstract) IdentifiedObject root Class .......cooeviiiiiii 206
5.3.18 (ADSTract) IOPOINT ...t 207
5.3.19 (ADSTrAaCT) LIMIT e 207
5.3.20 (ADSTract) LimitS et ..ouiiiiie e 208
5.3.21 (AbStract) MEaSUIEMENT .. ...t e 208
5.3.22 (abstract) MeasurementValue .........couvviiiiiiiii e 209
5.3.23 MeasurementValueQuUality .........oouiiiiiiiii e 210
5.3.24 MeasuremMentValUBSOUICE ......c..in i 211
5.3.25 (abstract) POWerSYyStEMRESOUICE . ....uiiiii e eaeees 211
5.3.26 (abstract) Quality61850 ro0t ClasSS ...c.uieniiiieie e 211
5.3.27 RaAISELOWEICOMMAN .. ouuiii it e ettt ettt et e ea e 212
5.3.28 LY 4 o 1 | P 213
5.3.29 SIINGMEASUFEMENT ... et e e e 214
5.3.30 StringMeasuremMentValUe ... ..o 214
5.3.31 (abstract) Terminal ... 215
5.3.32 VaAlUBANASSOL ...t 215
5.3.33 VaAIUBTOALAS ..o e 216
5.3.34 PhaseCode enUMETratioN ........iiiuiiiiiii e 216
5.3.35 SOUICE ENUMETALION .ottt e ees 217
5.3.36 UnitMultiplier enumeration ... 218
5.3.37 UNitSymbol enuUMEration........cooe i 219
5.3.38 Validity @nUMEration ... 224
5.3.39 =T O =Y o) a0 F= 1= 1 Y] o L= 224
5.3.40 BOOIean Primitive ... 225
5.3.41 Date PriMItIVE ... e 225
5.3.42 DateTimME PriMITIVE .. ce it e e e e e e eas 225
5.3.43 Flo@at PrimitiVe ... e 225
5.3.44 LN (=Y 0 T a1 T 011 V2= S 225
5.3.45 SEING PrIMITIVE oo e e 225
5.4 Short CirCUIt Profile ... e 225
5.4.1 GBNEIAL L. 225
5.4.2 (abstract) ACDCTErmMiNal.......ccuiiuiiii e 227
5.4.3 (Description) ACLINESEgMENT....cuiiii e 227
5.4.4 (Description) AsynchronousMaching .........c.ooiiiiiiiiiiii e 228
5.4.5 (Description) BUSDArSECHION .....ivuiieiiicic e 228
5.4.6 (abstract) ConductingEqUIPMENTt......c.iii e 229
5.4.7 (ADSTract) CONAUCTON . ... e 229
5.4.8 (€1 0153 1= o] ) O 0 1 =Y (o 229
5.4.9 (abstract) EarthFaultCompenSsSator .........cu i 230
5.4.10 (abstract) ENergyConNECION ....ccuivuiiiiiie e 230
5.4.11 (DeSCription) ENEIrgYSOUICE ....cu ittt e e eaees 230
5.4.12 (abstract) EQUIPMENT ... 231

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



-8- IEC 61970-452:2021 © |IEC 2021

5.4.13 (Description) EquivalentBrancCh...........coooieiiiii e 231
5.4.14 (abstract) EquivalentEqUIPMeENt .......ouieii e 233
5.4.15 (Description) EquivalentinfeCtion ..........oc.ooiiiiiii e 233
5.4.16 (Description) ExternalNetworkinjection ..........cccovviviiiiiiiiiii e 234
5.4.17 (Description) GroundingImpedancCe..........ocuuiiiiiiiiii e 234
5.4.18 (abstract) IdentifiedObject root Class .......coeeviiiiiiii e 235
5.4.19 (Description) LinearShuntCompenSator .......c..iiuiiuiiiiiiiiieeeee e 235
5.4.20 Y 0N {0 F= Y (@0 10 o] 1o o 235
5.4.21 (Description) NonlinearShuntCompensatorPoint root class .............cccceeeneee. 236
5.4.22 (Description) PetersenCoOil.... ... 237
5.4.23 (abstract) POWerSYStEMRESOUICE . ....uiuiiiei e enees 237
5.4.24 (Description) PowerTransformer ... ... 238
5.4.25 (Description) PowerTransformerENd ........cc.oeviiiiiiiiiiiie e 239
5.4.26 (abstract) RegulatingCoNdEQ .......ovvviiiiie e 240
5.4.27 (abstract) RotatingMachine ....... ..o 240
5.4.28 (Description) SerieSCOMPENSALOL c.u.ivuiiii e e eaees 241
5.4.29 (abstract) ShuNtCOMPENSALOF ... c..iuiiiii e 241
5.4.30 (Description) SynchronousMaching..........couviiiiiiiiii e 241
5.4.31 (abstract) Terminal ... 243
5.4.32 (abstract) TransfOrMerENd........cc.oiuiiiii e 243
5.4.33 PetersenCoilModeKind enumeration .........cc.ooviiiiiiiiiii e 243
5.4.34 ShortCircuitRotorKind enumeration............cooiiiiiiiii e 243
5.4.35 UnitMultiplier @nUmMEration .........cooiiiiiiir e e e 244
5.4.36 UnitSymbol enumeration ... ... 245
5.4.37 ACHIVEP OWET datatyPe . ivieiiii e e 250
5.4.38 ANQGlEDEQrees datatyPe ..ouiviiii e 250
5.4.39 CoNAUCTANCE dAtAtYPe .. 251
5.4.40 CUITeNtFIOW atatyPe couivnieci e e e 251
5.4.41 LeNgth datatyPe ... e 251
5.4.42 =T O =Y o) a0 F= 1= 1 Y] o L= 251
5.4.43 P U At Aty PO e 252
5.4.44 ReEaCtaNCe datatyPe ... e 252
5.4.45 RESIStANCE AaAtAtYPE ovuiviiii e 252
5.4.46 SUSCEPLANCE AAYPE ..eueiiiiie i 252
5.4.47 TempPerature dataly P . ..o e 253
5.4.48 VOItAgE AlAtY PO .. e 253
5.4.49 BOOIean Primitive ... 253
5.4.50 T Y 0= ] 1 011 Y= S 253
5.4.51 Flo@t PrimitiVe ... e 253
5.4.52 LN (=Y o T a1 T 01 V2= S 253
5.4.53 SEING PrIMITIVE oo e e 254
6  Amplifications and CONVENTIONS .......iuii e e e e 254
6.1 (@ VY VAT 254
6.2 XML FIlE VAIIAILY e e ettt e ea s 254
6.3 Normative String tables ... 254
6.4 Roles and MUIIPIICITY ..oveeie e e 256
Annex A (informative) Model eXChange USE CASES ....vviiniiiiiiii i e e eas 257
A.l LT 1o -1 PP 257
A.2 Regional security coordinators operating as PEers .......cocviiiiieieinienieieeeieeeenenn 257

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -9-

A.3 Hierarchical Modeling ......oouiii e 259
Annex B (informative) Modeling authorities .......c.oouieiii e 261
B.1 LT =T =T = | PP 261
B.2 The ModelingAuthority Class and ModelingAuthoritySets ..o, 261
B.3 FUIl MOl EXCRANGE.. e e e e e e e e aeen 261
B.4 Benefits of thisS @approach ... 262
B.4.1 (T 1=t o= 111 PP 262
B.4.2 NAMING & MRIDS ..ouiiiiiieie e e e e e e e e e e eneeas 262
B.4.3 Processing effiCIENCY . ... 262
B.4.4 Verification of aUthOrity ......c.oiii i 262
Annex C (informative) Boundary definition ... 263
Annex D (informative) Multiple Profile ProCessing ........ccovviiriiiiiiiiiii e 264
Annex E (informative) Reactive Capability Curve StyleS..........ccooiiiiiiiiiiiii e 265
E.1 LT T=T = 1 PP 265
E.2 Reactive capability CUIVe SEYIES . ...ccoeiii 265
Annex F (informative) Common power system model (CPSM) minimum data
Lo T T =T 0 U= o PPN 268
F.1 OV BIVIBW . ettt ettt et et r et e e e e e 268
F.2 Yol ] o= PP PPN 268
F.3 L] [ 1T T= 1 270
F.4 Recommended data model exchange attributes ..o, 270
27T o] TeTo | = o] 4|V PP TPPRPRN 274
Figure 1 — Two winding transformer impedanCe .........cccuviiiiiiiii i 40
Figure 2 — Three winding transformer impedanCe..........coviiiiiiiii i 40
Figure 3 — Class diagram CoreEquipmentProfile::Main............ocooiiiiiii e, 44
Figure 4 — Class diagram CoreEquipmentProfile::ACDCCONVErter ........covuieiiiiiiiiiiiaieeeen, 45
Figure 5 — Class diagram CoreEquipmentProfile::ACDCTerminal..........ccocovvviiiiiiiiiinineeeen, 46
Figure 6 — Class diagram CoreEquipmentProfile::ACDCConnectivityModel ........................... 47
Figure 7 — Class diagram CoreEquipmentProfile::AuxiliaryEquipment ..o, 48
Figure 8 — Class diagram CoreEquipmentProfile::Containment .............ooooiiiiiiiiiiinineen. 49
Figure 9 — Class diagram CoreEquipmentProfile::ControlArea ..........coovviiiiii i, 50
Figure 10 — Class diagram CoreEquipmentProfile::CutsANdJUMPErS.......ccovveeiiiiiineneeneen, 51
Figure 11 — Class diagram CoreEquipmentProfile::DCContainment.............coociiiiiiiiiineenann. 52
Figure 12 — Class diagram CoreEquipmentProfile::DCLineModel ..., 53
Figure 13 — Class diagram CoreEquipmentProfile::DCEqQUIpMeENt.......c.ccvviiiiiiiiiiiineeeeeeenn, 53
Figure 14 — Class diagram CoreEquipmentProfile::Equivalents .........ccocovviviiii i, 54
Figure 15 — Class diagram CoreEquipmentProfile::LoadModel ...........ccoooiiiiiiiiiiiin, 55
Figure 16 — Class diagram CoreEquipmentProfile::PowerElectronics ..........ccoccoeiiiiiininianns. 56
Figure 17 — Class diagram CoreEquipmentProfile::PowerPlant ............ccocoveiiiiiiiiiincneeen, 56
Figure 18 — Class diagram CoreEquipmentProfile::Production ..........cc.cooviviiiiiiiiniiieeeeen, 57
Figure 19 — Class diagram CoreEquipmentProfile::Schedules ..o 58
Figure 20 — Class diagram CoreEquipmentProfile::ShuntCompensator ............ccooeviiiiieennnn. 59
Figure 21 — Class diagram CoreEquipmentProfile::TapChanger........ccocovviiiiiiii i, 60
Figure 22 — Class diagram CoreEquipmentProfile::Transformer ........cc.coovovviiiiiciniincneeeen, 61

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



-10 - IEC 61970-452:2021 © |IEC 2021

Figure 23 — Class diagram CoreEquipmentProfile::OperationalLimits............ccoovviviniinennnn. 62
Figure 24 — Class diagram CoreEquipmentProfile::Wires ..o, 63
Figure 25 — Class diagram CoreEquipmentProfile::Datatypes ......c.cooeviiiiiiiiiiiieeeeen, 64
Figure 26 — Class diagram CoreEquipmentProfile::Primitives.........cccoviiiiiiii i, 65
Figure 27 — Class diagram CoreEquipmentProfile::Enumerations.........cc.ccovveiiiiiiivineineenennn, 66
Figure 28 — Class diagram OperationProfile::Control........ ... 195
Figure 29 — Class diagram OperationProfile::Meas ........c.oiuiiiiiiiiiiiiii e 196
Figure 30 — Class diagram OperationProfile::Datatypes .....cocveeiiiiiiiiieii e 197
Figure 31 — Class diagram ShortCircuitProfile::ShortCircuitProfile ...........c.ccooiiiiiiinncnns 226
Figure 32 — Class diagram ShortCircuitProfile::Datatypes .......c.ooeiiiiiiiiiieeeeea 226
Figure A.1 — SecuUrity COONTINATOIS . .. iuuieiiii et e e e aas 257
Figure A.2 — CIM Model EXChanQe .....cuiiiiiiii e e e e 258
Figure A.3 — Revised CIM model EXChanQe .......cuuiiuiiiiiiei e e e 259
Figure A.4 — Hierarchical MOAeliNg ......oouiiiiniii e 260
Figure E.1 — ReactiveCapabilityCurve and associated ClasSes.......ccocovvuiiiiiiiiiiiiiiiiniiieeens 265
Figure E.2 — straightLineYValues style of of ReactiveCapabilityCurve (RCC)..........ccvvenenne. 266
Figure E.3 — constantYValues style of of ReactiveCapabilityCurve...........coccoeevviiiiviininennnns 266
Figure F.1 — Example model configuration ... 273
Table 1 — Attributes of CoreEquipmentProfile::EarthFaultCompensator...........ccccoevvvvveinennnen. 67
Table 2 — Association ends of CoreEquipmentProfile:: EarthFaultCompensator with

(o] g T=T g o] F= 11T PP 67
Table 3 — Attributes of CoreEquipmentProfile::EnergyArea .......ccoovviiiiiiiiiiiiicceee 67
Table 4 — Attributes of CoreEquipmentProfile::EnergyConnection ..........c..ccoeevvviviiiiiniineineennnn. 68
Table 5 — Association ends of CoreEquipmentProfile:: EnergyConnection with other

o] F= ST PP 68
Table 6 — Attributes of CoreEquipmentProfile::EnergyCoNSUMEr..........ovuiiiiiiiniiiiiiieeeen, 68
Table 7 — Association ends of CoreEquipmentProfile:: EnergyConsumer with other

(o] P E1=T = 1 PP 69
Table 8 — Attributes of CoreEquipmentProfile::EnergySchedulingType......coccovvviiiivininennnen. 69
Table 9 — Attributes of CoreEquipmentProfile::TapSchedule .........c.coovviiiiiii e, 70
Table 10 — Association ends of CoreEquipmentProfile::TapSchedule with other classes....... 70
Table 11 — Attributes of CoreEquipmentProfile::ENergySourCe........covvviiiiiieeiiiiiiiieieeieeen 70
Table 12 — Association ends of CoreEquipmentProfile::EnergySource with other

o] F= ST PP 71
Table 13 — Attributes of CoreEquipmentProfile::Equipment ... 71
Table 14 — Association ends of CoreEquipmentProfile::Equipment with other classes........... 71
Table 15 — Attributes of CoreEquipmentProfile::EquipmentContainer ..........cccccovvevviveineineennnn. 72
Table 16 — Attributes of CoreEquipmentProfile::ACDCCONVEIEr .......ovvvviieiieiei e 72
Table 17 — Association ends of CoreEquipmentProfile:: ACDCConverter with other

(o] P E1 7= 1 PP 73
Table 18 — Attributes of CoreEquipmentProfile::ACDCConverterDCTerminal ...........cc.coecenee. 74
Table 19 — Association ends of CoreEquipmentProfile:;: ACDCConverterDCTerminal

WILN OTNEE CLASSES .. ittt 74
Table 20 — Attributes of CoreEquipmentProfile::ACDCTerminal........c..oooiiiiiiiiiiiiiiiie, 74

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -11 -

Table 21 — Association ends of CoreEquipmentProfile:: ACDCTerminal with other

(o] P2 LT PPN 75
Table 22 — Attributes of CoreEquipmentProfile::ACLineSegment..........c.cooiiiiiiiiiiiiininieen, 75
Table 23 — Association ends of CoreEquipmentProfile:: ACLineSegment with other

(0] = 1T PPN 76
Table 24 — Attributes of CoreEquipmentProfile::ActivePowerLimit............ccooiiiiiiiiiniincnennnee. 76
Table 25 — Association ends of CoreEquipmentProfile:: ActivePowerLimit with other

(o] P F1=7= 1 PP 76
Table 26 — Attributes of CoreEquipmentProfile::ApparentPowerLimit ..............cooiviiiiiineann.n. 76
Table 27 — Association ends of CoreEquipmentProfile:: ApparentPowerLimit with other

(o] = 1T PPN 77
Table 28 — Attributes of CoreEquipmentProfile::AsynchronousMachine.................coooiiiian. 77
Table 29 — Association ends of CoreEquipmentProfile:: AsynchronousMachine with

(o] g T=T g o] F= 1TSS PP 77
Table 30 — Attributes of CoreEquipmentProfile::AuxiliaryEquipment.........ccoovviiiiiiiinineineenne, 78
Table 31 — Association ends of CoreEquipmentProfile:: AuxiliaryEquipment with other

(0] = 1T PPN 78
Table 32 — Attributes of CoreEquipmentProfile::BaseVoltage ..........coooviiiiiiiiiiiiiiiiiiiiceen, 78
Table 33 — Attributes of CoreEquipmentProfile::BasiclntervalSchedule ..................o.o. 79
Table 34 — Attributes of CoreEquipmentProfile::BatteryUnit ..........cc.cooviiiiiiiiiiineeee, 79
Table 35 — Association ends of CoreEquipmentProfile::BatteryUnit with other classes .......... 79
Table 36 — Attributes of CoreEquipmentProfile::Bay ..o 80
Table 37 — Association ends of CoreEquipmentProfile::Bay with other classes ..................... 80
Table 38 — Attributes of CoreEquipmentProfile::Breaker.........ccccovviviiiiiiiiiii e 80
Table 39 — Association ends of CoreEquipmentProfile::Breaker with other classes ............... 81
Table 40 — Attributes of CoreEquipmentProfile::BusbarSection ..., 81
Table 41 — Association ends of CoreEquipmentProfile:: BusbarSection with other

(o] = 1T PPN 81
Table 42 — Attributes of CoreEquipmentProfile::BusNameMarker ...........ccocceeeeiiiiiiviiniineiennnnn, 82
Table 43 — Association ends of CoreEquipmentProfile:: BusNameMarker with other

(o] 1= F1=7= 1 PP 82
Table 44 — Attributes of CoreEquipmentProfile::CAESPIlant ..o 82
Table 45 — Attributes of CoreEquipmentProfile::Clamp.......cccoo i 83
Table 46 — Association ends of CoreEquipmentProfile::Clamp with other classes ................. 83
Table 47 — Attributes of CoreEquipmentProfile::ConformLoadSchedule ..., 83
Table 48 — Association ends of CoreEquipmentProfile:: ConformLoadSchedule with

o)1 1= o] F= 1T = PPN 84
Table 49 — Attributes of CoreEquipmentProfile::CogenerationPlant................ccoocovviviieneennne. 84
Table 50 — Attributes of CoreEquipmentProfile::CombinedCyclePlant ................coooii. 84
Table 51 — Attributes of CoreEquipmentProfile::ConductingEquipment............cccocoviiiiineannen. 85
Table 52 — Association ends of CoreEquipmentProfile:: ConductingEquipment with

o)1 L= o] F= 1T = PPN 85
Table 53 — Attributes of CoreEquipmentProfile::Conductor...........ccovvvviiiii i 85
Table 54 — Association ends of CoreEquipmentProfile::Conductor with other classes ........... 85
Table 55 — Attributes of CoreEquipmentProfile::ConformLoad..........cooviiiiiiiiiiiiiii, 86
Table 56 — Association ends of CoreEquipmentProfile::ConformLoad with other classes....... 86

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



-12 - IEC 61970-452:2021 © |IEC 2021

Table 57 — Attributes of CoreEquipmentProfile::ConformLoadGroup ........ccoeeevvviviineineenennnnn. 86
Table 58 — Association ends of CoreEquipmentProfile:: ConformLoadGroup with other

(o] P F1 =7 1 PP 87
Table 59 — Attributes of CoreEquipmentProfile::ConnectivityNode .............cccooiiiiiiiiininnnn. 87
Table 60 — Association ends of CoreEquipmentProfile:: ConnectivityNode with other

(0] P2 1T PRI 87
Table 61 — Attributes of CoreEquipmentProfile::ConnectivityNodeContainer ......................... 87
Table 62 — Attributes of CoreEquipmentProfile::Connector..........ooviiiiiiiiiiii e 88
Table 63 — Association ends of CoreEquipmentProfile::Connector with other classes ........... 88
Table 64 — Attributes of CoreEquipmentProfile::ControlArea ........coovovvviiciei i 89
Table 65 — Association ends of CoreEquipmentProfile::ControlArea with other classes......... 89
Table 66 — Attributes of CoreEquipmentProfile::ControlAreaGeneratingUnit..................o........ 89
Table 67 — Association ends of CoreEquipmentProfile:: ControlAreaGeneratingUnit

L oL L= o] F= 1T = P 90
Table 68 — Attributes of CoreEquipmentProfile::CsSCONVErer ........covvvviiiiici e 91
Table 69 — Association ends of CoreEquipmentProfile::CsConverter with other classes........ 92
Table 70 — Attributes of CoreEquipmentProfile::CurrentLimit............coooiiiiiiiii 92
Table 71 — Association ends of CoreEquipmentProfile::CurrentLimit with other classes ........ 92
Table 72 — Attributes of CoreEquipmentProfile::CurrentTransformer ...........ccoocevviviiviineneennen. 93
Table 73 — Association ends of CoreEquipmentProfile:: CurrentTransformer with other

(o] P E1 7= 1 PP 93
Table 74 — Attributes of CoreEquipmentProfile::Curve .......ccoo i 93
Table 75 — Attributes of CoreEquipmentProfile::CurveData ..........ccocovvviiiieiii e, 94
Table 76 — Association ends of CoreEquipmentProfile::CurveData with other classes........... 94
Table 77 — Attributes of CoreEquipmentProfile:iCut ... ..o 95
Table 78 — Association ends of CoreEquipmentProfile::Cut with other classes...................... 95
Table 79 — Attributes of CoreEquipmentProfile::DayTyPe ..ccovee i 95
Table 80 — Attributes of CoreEquipmentProfile::DCBaseTerminal ..........cocooeeiiiiiiiiiininiineennen. 96
Table 81 — Association ends of CoreEquipmentProfile:: DCBaseTerminal with other

(o] P E1 =T 1 PP 96
Table 82 — Attributes of CoreEquipmentProfile::DCBreaker........c.covvivvviicii e 96
Table 83 — Association ends of CoreEquipmentProfile::DCBreaker with other classes .......... 96
Table 84 — Attributes of CoreEquipmentProfile::DCBuUSDhar...........coooiiiiiii 97
Table 85 — Association ends of CoreEquipmentProfile::DCBusbar with other classes............ 97
Table 86 — Attributes of CoreEquipmentProfile::DCChOPPEr....cccovvvviiiiii e 97
Table 87 — Association ends of CoreEquipmentProfile::DCChopper with other classes ......... 98
Table 88 — Attributes of CoreEquipmentProfile::DCConductingEquipment.............ccoooveeaneen. 98
Table 89 — Association ends of CoreEquipmentProfile:: DCConductingEquipment with

o)1 L= o] F= 1T = PPN 98
Table 90 — Attributes of CoreEquipmentProfile::DCConverterUnit ..........ccoccoeiviiiiiiiinineeen, 99
Table 91 — Association ends of CoreEquipmentProfile:: DCConverterUnit with other

(o] P E1 =7 1 PP 99
Table 92 — Attributes of CoreEquipmentProfile::DCDISCONNECOr........c.iviiiiiiiiiiiiieeen, 99
Table 93 — Association ends of CoreEquipmentProfile:: DCDisconnector with other

(0] = 1T PPN 99
Table 94 — Attributes of CoreEquipmentProfile::DCEquipmentContainer ............ccoeevvvneennen. 100

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 - 13 -

Table 95 — Attributes of CoreEquipmentProfile::DCGround ..........coovvviiviiiiiiiiiiicieeeeeeen, 100
Table 96 — Association ends of CoreEquipmentProfile::DCGround with other classes ......... 100
Table 97 — Attributes of CoreEquipmentProfile::DCLINE ..o 101
Table 98 — Association ends of CoreEquipmentProfile::DCLine with other classes.............. 101
Table 99 — Attributes of CoreEquipmentProfile::DCLineSegment ........ccccoeeiiiviiviiniineineeneenn, 101
Table 100 — Association ends of CoreEquipmentProfile:: DCLineSegment with other

(o] P E1= 7= 1 PR RUPRPRN 102
Table 101 — Attributes of CoreEquipmentProfile::DCNOde........ccviiiiiiiiiieeeee 102
Table 102 — Association ends of CoreEquipmentProfile::DCNode with other classes .......... 102
Table 103 — Attributes of CoreEquipmentProfile::RegulationSchedule................cc.ooeiieni. 103
Table 104 — Association ends of CoreEquipmentProfile:: RegulationSchedule with

(o] =T o] F= 11T PPN 103
Table 105 — Attributes of CoreEquipmentProfile::DCSerieSDevVICe ......cccvvvviviiiiiiiiiiineinns 103
Table 106 — Association ends of CoreEquipmentProfile:: DCSeriesDevice with other

(o] F= ST PP 104
Table 107 — Attributes of CoreEquipmentProfile::DCShunt...........coooiiiiiiiie, 104
Table 108 — Association ends of CoreEquipmentProfile::DCShunt with other classes.......... 104
Table 109 — Attributes of CoreEquipmentProfile::DCSWItCh.......ccoooviiiiiii e, 105
Table 110 — Association ends of CoreEquipmentProfile::DCSwitch with other classes ........ 105
Table 111 — Attributes of CoreEquipmentProfile::DCTerminal ..., 105
Table 112 — Association ends of CoreEquipmentProfile::DCTerminal with other classes..... 105
Table 113 — Attributes of CoreEquipmentProfile::DiSCONNector ........ccoevviiiiiiiiiiiiiiiiceeen 106
Table 114 — Association ends of CoreEquipmentProfile:: Disconnector with other

(o] P E1= 7= 1 PR RRUPRPRN 106
Table 115 — Attributes of CoreEquipmentProfile::DisconnectingCircuitBreaker.................... 106
Table 116 — Association ends of CoreEquipmentProfile:: DisconnectingCircuitBreaker

WILN ORI CLASSES ...iei it et 107
Table 117 — Attributes of CoreEquipmentProfile::EquivalentBranch.................cccovviiiin. 107
Table 118 — Association ends of CoreEquipmentProfile:: EquivalentBranch with other

LS S S e 108
Table 119 — Attributes of CoreEquipmentProfile::EquivalentEquipment ..o, 108
Table 120 — Association ends of CoreEquipmentProfile:: EquivalentEquipment with

011 gT=] ol b ] T PP 108
Table 121 — Attributes of CoreEquipmentProfile::Equivalentinjection ..............cccooiiiiiinnn. 109
Table 122 — Association ends of CoreEquipmentProfile:: Equivalentinjection with other

(o] P E1= 7= 1 PR RRUPRPRN 109
Table 123 — Attributes of CoreEquipmentProfile::EquivalentNetwork............c..ocoovviiinininns 110
Table 124 — Attributes of CoreEquipmentProfile::EquivalentShunt ...............cccoviviininenn. 110
Table 125 — Association ends of CoreEquipmentProfile:: EquivalentShunt with other

(o] P E1= 7= 1 PP 110
Table 126 — Attributes of CoreEquipmentProfile::ExternalNetworklnjection ......................... 111
Table 127 — Association ends of CoreEquipmentProfile:: ExternalNetworkInjection with

011 gT=] ol b ] T PP 111
Table 128 — Attributes of CoreEquipmentProfile::Faultindicator..............cocoooiiiiiiininn. 112
Table 129 — Association ends of CoreEquipmentProfile:: Faultindicator with other

(o] P E1= 7= 1 PR RRUPRPRN 112

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



- 14 - IEC 61970-452:2021 © |IEC 2021

Table 130 — Attributes of CoreEquipmentProfile::FossilFuel.........ccooovviiiiiiii e, 112
Table 131 — Association ends of CoreEquipmentProfile::FossilFuel with other classes........ 112
Table 132 — Attributes of CoreEquipmentProfile:iFuSe ... ..o, 113
Table 133 — Association ends of CoreEquipmentProfile::Fuse with other classes................ 113
Table 134 — Attributes of CoreEquipmentProfile::GeneratingUnit ............ccoooeiiiiiiiiiiiinninns 114
Table 135 — Association ends of CoreEquipmentProfile:: GeneratingUnit with other

(o] P E1= 7= 1 PR RUPRPRN 115
Table 136 — Attributes of CoreEquipmentProfile::GeographicalRegion ............cc.cooeoiiiiannns. 115
Table 137 — Attributes of CoreEquipmentProfile::GrossToNetActivePowerCurve................. 115
Table 138 — Association ends of CoreEquipmentProfile::

GrossToNetActivePowerCurve with other classes ..., 116
Table 139 — Attributes of CoreEquipmentProfile::Ground ...........ccoooiiiiiiiiiie, 116
Table 140 — Association ends of CoreEquipmentProfile::Ground with other classes............ 116
Table 141 — Attributes of CoreEquipmentProfile::GroundDiSconnNector .........c..ccoevvvviinnennnens 117
Table 142 — Association ends of CoreEquipmentProfile:: GroundDisconnector with

(o] =T o] F= 11T PP 117
Table 143 — Attributes of CoreEquipmentProfile::Groundinglmpedance..............cooooveiiannen.. 117
Table 144 — Association ends of CoreEquipmentProfile:: Groundinglmpedance with

011 gT=] ol b ] T PP 117
Table 145 — Attributes of CoreEquipmentProfile::HydroGeneratingUnit ..............c..cooeiiennes. 118
Table 146 — Association ends of CoreEquipmentProfile:: HydroGeneratingUnit with

(o] =T o] F= 11T PPN 118
Table 147 — Attributes of CoreEquipmentProfile::HydroPowerPlant..............ccccovvivivinennnen. 119
Table 148 — Attributes of CoreEquipmentProfile::HydroPump.......ccooovvviiiiii e, 119
Table 149 — Association ends of CoreEquipmentProfile::HydroPump with other classes ..... 119
Table 150 — Attributes of CoreEquipmentProfile::IdentifiedObject ..o, 120
Table 151 — Attributes of CoreEquipmentProfile::Jumper .......ccoooviiiiiiii e, 120
Table 152 — Association ends of CoreEquipmentProfile::Jumper with other classes............ 121
Table 153 — Attributes of CoreEquipmentProfile::Junction............cooooiiiiiiii, 121
Table 154 — Association ends of CoreEquipmentProfile::Junction with other classes .......... 121
Table 155 — Attributes of CoreEquipmentProfile:iLine ......ccoveiiiiiiii e, 121
Table 156 — Association ends of CoreEquipmentProfile::Line with other classes................. 122
Table 157 — Attributes of CoreEquipmentProfile::LinearShuntCompensator .............c....c...... 122
Table 158 — Association ends of CoreEquipmentProfile:: LinearShuntCompensator with

011 gT=] ol b ] T PP 122
Table 159 — Attributes of CoreEquipmentProfile::LoadArea........c.covvviiiiiiiiiiiiieeeeeeen, 123
Table 160 — Attributes of CoreEquipmentProfile::LoadBreakSwitch..............coooiiiin. 123
Table 161 — Association ends of CoreEquipmentProfile:: LoadBreakSwitch with other

LS S S et 123
Table 162 — Attributes of CoreEquipmentProfile::LoadGroup........coovvviveiiiiiii e, 124
Table 163 — Association ends of CoreEquipmentProfile::LoadGroup with other classes ...... 124
Table 164 — Attributes of CoreEquipmentProfile::LoadResponseCharacteristic ................... 125
Table 165 — Attributes of CoreEquipmentProfile::NonConformLoad............cccooeiiiiiniieannen.. 126
Table 166 — Association ends of CoreEquipmentProfile:: NonConformLoad with other

(o] F= T PP 126
Table 167 — Attributes of CoreEquipmentProfile::NonConformLoadGroup .........ccoeevvevvvnnnnns 126

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 - 15 -

Table 168 — Association ends of CoreEquipmentProfile:: NonConformLoadGroup with

o1 d g T=] g od b T T PP 127
Table 169 — Attributes of CoreEquipmentProfile::NonConformLoadSchedule ...................... 127
Table 170 — Association ends of CoreEquipmentProfile:;: NonConformLoadSchedule

WILN OTNEE CLASSES .. et et 127
Table 171 — Attributes of CoreEquipmentProfile::NonlinearShuntCompensator ................... 128
Table 172 — Association ends of CoreEquipmentProfile:: NonlinearShuntCompensator

LV I 14 1T o o] T ST 128
Table 173 — Attributes of CoreEquipmentProfile::NonlinearShuntCompensatorPoint ........... 128
Table 174 — Association ends of CoreEquipmentProfile::

NonlinearShuntCompensatorPoint with other classes.........cooviiiiiiiiii e 129
Table 175 — Attributes of CoreEquipmentProfile::NuclearGeneratingUnit ............................ 129
Table 176 — Association ends of CoreEquipmentProfile:: NuclearGeneratingUnit with

(o] { g T=T o] F= 11T PPN 129
Table 177 — Attributes of CoreEquipmentProfile::OperationalLimit ............ccccoeiviiiiininennnnn. 130
Table 178 — Association ends of CoreEquipmentProfile:: OperationalLimit with other

(o] F= ST PP 130
Table 179 — Attributes of CoreEquipmentProfile::OperationalLimitSet ..............c.coooiiiinnn. 131
Table 180 — Association ends of CoreEquipmentProfile:: OperationalLimitSet with other

(o] F= ST PP 131
Table 181 — Attributes of CoreEquipmentProfile::OperationalLimitType........ccccovvvveviinennnnn. 131
Table 182 — Attributes of CoreEquipmentProfile::PetersenCoil ..., 132
Table 183 — Association ends of CoreEquipmentProfile::PetersenCoil with other

(o] P E1 =T 1 PRSP 132
Table 184 — Attributes of CoreEquipmentProfile::PhaseTapChanger.........ccccoovvvivininennnen. 132
Table 185 — Association ends of CoreEquipmentProfile:: PhaseTapChanger with other

(o] F= ST PP 133
Table 186 — Attributes of CoreEquipmentProfile::PhaseTapChangerAsymmetrical .............. 133
Table 187 — Association ends of CoreEquipmentProfile::

PhaseTapChangerAsymmetrical with other ClassSes ........cooviiiiiiiiiii e 134
Table 188 — Attributes of CoreEquipmentProfile::PhaseTapChangerLinear ......................... 134
Table 189 — Association ends of CoreEquipmentProfile:: PhaseTapChangerLinear with

(o] =T o] F= 11T PPN 135
Table 190 — Attributes of CoreEquipmentProfile::PhaseTapChangerNonLinear................... 135
Table 191 — Association ends of CoreEquipmentProfile:: PhaseTapChangerNonLinear

WIL ORI CLASSES ...ttt 136
Table 192 — Attributes of CoreEquipmentProfile::PhaseTapChangerSymmetrical................ 136
Table 193 — Association ends of CoreEquipmentProfile::

PhaseTapChangerSymmetrical with other ClasSes ... 136
Table 194 — Attributes of CoreEquipmentProfile::PhaseTapChangerTable ................cooenii. 137
Table 195 — Attributes of CoreEquipmentProfile::PhaseTapChangerTablePoint .................. 137
Table 196 — Association ends of CoreEquipmentProfile:: PhaseTapChangerTablePoint

Vo 14 g 1T ol o] T PP 137
Table 197 — Attributes of CoreEquipmentProfile::PhaseTapChangerTabular....................... 138
Table 198 — Association ends of CoreEquipmentProfile:: PhaseTapChangerTabular

WILN ORI CLASSES ... eii et e ees 138
Table 199 — Attributes of CoreEquipmentProfile::PhotoVoltaicUnit............cooooiiiiiiiiinins. 138

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



- 16 - IEC 61970-452:2021 © |IEC 2021

Table 200 — Association ends of CoreEquipmentProfile:: PhotoVoltaicUnit with other

(o] F= 1T = PP 139
Table 201 — Attributes of CoreEquipmentProfile::PoStLINneSensor ..o, 139
Table 202 — Association ends of CoreEquipmentProfile:: PostLineSensor with other

(o] P2 1T PP 139
Table 203 — Attributes of CoreEquipmentProfile::PotentialTransformer ..............cooovviennee. 140
Table 204 — Association ends of CoreEquipmentProfile:: PotentialTransformer with

(o] { g T=T o] F= 11T PPN 140
Table 205 — Attributes of CoreEquipmentProfile::PowerElectronicsConnection ................... 140
Table 206 — Association ends of CoreEquipmentProfile:: PowerElectronicsConnection

WIth O N ClASSES . i e e ees 141
Table 207 — Attributes of CoreEquipmentProfile::PowerElectronicsUnit..............coooeeieennenn. 141
Table 208 — Association ends of CoreEquipmentProfile:: PowerElectronicsUnit with

(o] =T o] F= 11T PPN 141
Table 209 — Attributes of CoreEquipmentProfile::PowerElectronicsWindUnit....................... 142
Table 210 — Association ends of CoreEquipmentProfile:: PowerElectronicsWindUnit

WIth O NN ClASSES . i e e ees 142
Table 211 — Attributes of CoreEquipmentProfile::PowerSystemResource...........ccocoveuneaneen. 142
Table 212 — Attributes of CoreEquipmentProfile::PowerTransformer ............cocooiviiiiiiinnn. 143
Table 213 — Association ends of CoreEquipmentProfile:: PowerTransformer with other

(o] P2 1T PP 143
Table 214 — Attributes of CoreEquipmentProfile::PowerTransformerEnd ...............coocoeeeneie. 144
Table 215 — Association ends of CoreEquipmentProfile:: PowerTransformerEnd with

(o] =T o] F= 11T PPN 144
Table 216 — Attributes of CoreEquipmentProfile::ProtectedSwitch..........coccoeiiiiiiiiiinine, 145
Table 217 — Association ends of CoreEquipmentProfile:: ProtectedSwitch with other

(o] 1= 1T = PP 145
Table 218 — Attributes of CoreEquipmentProfile::RatioTapChanger..........ccoooviviiinineenens. 145
Table 219 — Association ends of CoreEquipmentProfile:: RatioTapChanger with other

(o] P2 1T PP 146
Table 220 — Attributes of CoreEquipmentProfile::RatioTapChangerTable..............cc.coeenee. 146
Table 221 — Attributes of CoreEquipmentProfile::RatioTapChangerTablePoint.................... 146
Table 222 — Association ends of CoreEquipmentProfile:: RatioTapChangerTablePoint

WItH DTN ClaS S S e e e e e e 147
Table 223 — Attributes of CoreEquipmentProfile::ReactiveCapabilityCurve............cc..oeenee. 147
Table 224 — Attributes of CoreEquipmentProfile::RegulatingCondEq.........cccccovvviveiniinennnnn. 147
Table 225 — Association ends of CoreEquipmentProfile:: RegulatingCondEq with other

(o] P E1= 7= 1 PR RRUPRPRN 148
Table 226 — Attributes of CoreEquipmentProfile::RegulatingControl.............ccccovviviininennn. 149
Table 227 — Association ends of CoreEquipmentProfile:: RegulatingControl with other

(o] 1= 1T = PP 149
Table 228 — Attributes of CoreEquipmentProfile::RegularTimePoint ..o, 149
Table 229 — Association ends of CoreEquipmentProfile:: RegularTimePoint with other

(o] P E1= 7= 1 PR RRUPRPRN 150
Table 230 — Attributes of CoreEquipmentProfile::RegularintervalSchedule.......................... 150
Table 231 — Attributes of CoreEquipmentProfile::ReportingGroup .......cooovveviiiiiiiivineneeneen, 150
Table 232 — Attributes of CoreEquipmentProfile::RotatingMachine..................cooiin. 151

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -17 -

Table 233 — Association ends of CoreEquipmentProfile:: RotatingMachine with other

(o] F= T3] PP 151
Table 234 — Attributes of CoreEquipmentProfile::Season ..., 151
Table 235 — Attributes of CoreEquipmentProfile::Sensor .. ..., 152
Table 236 — Association ends of CoreEquipmentProfile::Sensor with other classes............. 152
Table 237 — Attributes of CoreEquipmentProfile::SeasonDayTypeSchedule........................ 152
Table 238 — Association ends of CoreEquipmentProfile:: SeasonDayTypeSchedule

WItH Ol ClaS S S et et e e e 153
Table 239 — Attributes of CoreEquipmentProfile::SeriesCompensator ..........cccccovvevviviinennnnn. 153
Table 240 — Association ends of CoreEquipmentProfile:: SeriesCompensator with other

(o] = 1T PP 153
Table 241 — Attributes of CoreEquipmentProfile::ShuntCompensator ...........ccooveviiiieannen.. 154
Table 242 — Association ends of CoreEquipmentProfile:: ShuntCompensator with other

(o] P2 1T PP 154
Table 243 — Attributes of CoreEquipmentProfile::SolarGeneratingUnit ............cc.oovvineennen. 155
Table 244 — Association ends of CoreEquipmentProfile:: SolarGeneratingUnit with

(o] =T o] F= 11T PPN 155
Table 245 — Attributes of CoreEquipmentProfile::StaticVarCompensator............ccoevevneannen.. 156
Table 246 — Association ends of CoreEquipmentProfile:: StaticVarCompensator with

(o)1 1= o] F= 1T = PP 156
Table 247 — Attributes of CoreEquipmentProfile::StationSupply ....cocovvvviiiii i, 157
Table 248 — Association ends of CoreEquipmentProfile:: StationSupply with other

(o] P E1= 7= 1 PR PUPRPR 157
Table 249 — Attributes of CoreEquipmentProfile::SubGeographicalRegion ...............ccoeeveni. 157
Table 250 — Association ends of CoreEquipmentProfile:: SubGeographicalRegion with

(o)1 L= o] F= 1T = PP 157
Table 251 — Attributes of CoreEquipmentProfile::SubLoadArea..........coooiiiiiiiiiiiiiinien, 158
Table 252 — Association ends of CoreEquipmentProfile:: SubLoadArea with other

(o] P E1= 7= 1 PR RRUPRPRN 158
Table 253 — Attributes of CoreEquipmentProfile::Substation ............cocooviiiii i, 158
Table 254 — Association ends of CoreEquipmentProfile::Substation with other classes....... 158
Table 255 — Attributes of CoreEquipmentProfile::SurgeArrester ... 159
Table 256 — Association ends of CoreEquipmentProfile:: SurgeArrester with other

(o] P2 1T PP 159
Table 257 — Attributes of CoreEquipmentProfile::SWitch ........ccoiiiiiiiiiii e, 159
Table 258 — Association ends of CoreEquipmentProfile::Switch with other classes ............. 160
Table 259 — Attributes of CoreEquipmentProfile::SwitchSchedule ..., 160
Table 260 — Association ends of CoreEquipmentProfile:: SwitchSchedule with other

(o] 1= 1T = PP 160
Table 261 — Attributes of CoreEquipmentProfile::SynchronousMachine.....................o.o...l. 161
Table 262 — Association ends of CoreEquipmentProfile:: SynchronousMachine with

(o] =T o] F= 11T PPN 161
Table 263 — Attributes of CoreEquipmentProfile::TapChanger......ccocovvvviiiiiiiiiiiiieeneeeeen, 162
Table 264 — Association ends of CoreEquipmentProfile::TapChanger with other classes ....162
Table 265 — Attributes of CoreEquipmentProfile::TapChangerControl ............ccoovviiiiiannen.. 163
Table 266 — Association ends of CoreEquipmentProfile:: TapChangerControl with other

(o] P E1= 7= 1 PR RRUPRPRN 163

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



- 18 - IEC 61970-452:2021 © |IEC 2021

Table 267 — Attributes of CoreEquipmentProfile::TapChangerTablePoint............................ 163
Table 268 — Attributes of CoreEquipmentProfile::Terminal ..o, 164
Table 269 — Association ends of CoreEquipmentProfile::Terminal with other classes.......... 165
Table 270 — Attributes of CoreEquipmentProfile::ThermalGeneratingUnit...............cc.coeenee. 165
Table 271 — Association ends of CoreEquipmentProfile:: ThermalGeneratingUnit with

011 gT=] ol b ] T PP 166
Table 272 — Attributes of CoreEquipmentProfile::TieFIOW. ... 166
Table 273 — Association ends of CoreEquipmentProfile::TieFlow with other classes ........... 166
Table 274 — Attributes of CoreEquipmentProfile::TransformerEnd............ccoooiiiiiiiiiiiin, 167
Table 275 — Association ends of CoreEquipmentProfile:: TransformerEnd with other

(o] P E1= 7= 1 PPN 167
Table 276 — Attributes of CoreEquipmentProfile::VoltageLevel...........oooiiiiiiiiin. 167
Table 277 — Association ends of CoreEquipmentProfile::VoltageLevel with other

(o] F= T PP 168
Table 278 — Attributes of CoreEquipmentProfile::VoltageLimit..........cocooviiiiiiiiiiiinceee, 168
Table 279 — Association ends of CoreEquipmentProfile::VoltageLimit with other

(o] P E1= 7= 1 PPN 168
Table 280 — Attributes of CoreEquipmentProfile::VsCapabilityCurve .........ccccoovviivininennnnn. 169
Table 281 — Attributes of CoreEquipmentProfile::VsConverter .........cooeviiiiiiiiiiiiiiiiees 169
Table 282 — Association ends of CoreEquipmentProfile::VsConverter with other

LS S S et 170
Table 283 — Attributes of CoreEquipmentProfile::WaveTrap ......ccocovviiiiiiiiiiieeeeee 170
Table 284 — Association ends of CoreEquipmentProfile::WaveTrap with other classes........ 170
Table 285 — Attributes of CoreEquipmentProfile::WindGeneratingUnit..............cooooiviiiennn, 171
Table 286 — Association ends of CoreEquipmentProfile:: WindGeneratingUnit with

(o] =T o] F= 11T PPN 171
Table 287 — Literals of CoreEquipmentProfile::ControlAreaTypeKind ..........ccooiiiiiiininns. 171
Table 288 — Literals of CoreEquipmentProfile::CUIreNCY ......oceuvvviiiiiiiiei e 172
Table 289 — Literals of CoreEquipmentProfile::CurveStyle ........coooviiiiiii i, 176
Table 290 — Literals of CoreEquipmentProfile::DCConverterOperatingModeKind ................ 176
Table 291 — Literals of CoreEquipmentProfile::DCPolarityKind............coooooiiiiiiiiiin. 176
Table 292 — Literals of CoreEquipmentProfile::FUelTYPe ...cccoivniiiii e, 177
Table 293 — Literals of CoreEquipmentProfile::GeneratorControlSource ............ccocvevneannen. 177
Table 294 — Literals of CoreEquipmentProfile::HydroEnergyConversionKind....................... 177
Table 295 — Literals of CoreEquipmentProfile:;:HydroPlantStorageKind ..............ccocovvveennen. 178
Table 296 — Literals of CoreEquipmentProfile::HydroTurbineKind ...............ccoovviiviininenn. 178
Table 297 — Literals of CoreEquipmentProfile::OperationalLimitDirectionKind ..................... 178
Table 298 — Literals of CoreEquipmentProfile::PhaseCode ..........ccoooviiiiiiiiiiiiiieen 179
Table 299 — Literals of CoreEquipmentProfile:;:RegulatingControlModeKind........................ 180
Table 300 — Literals of CoreEquipmentProfile::SynchronousMachineKind ........................... 180
Table 301 — Literals of CoreEquipmentProfile::SVCControlMode ..........ccooeiiiiiiiiiiiiiniiianen. 180
Table 302 — Literals of CoreEquipmentProfile::UnitMultiplier ... 181
Table 303 — Literals of CoreEquipmentProfile::UnitSymbol...........ccoovviiiiii i, 182
Table 304 — Literals of CoreEquipmentProfile::WindGenUnitKind ..............ccocoviiiiiininenn, 187
Table 305 — Literals of CoreEquipmentProfile::WindingConnection .............ccoocoviiiiiineinnn. 187

SEK Svensk Elstandard SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 -19 -

Table 306 — Attributes of CoreEquipmentProfile::ActivePoOWer .........covvviiiiiiiiiiiieeeeee, 188
Table 307 — Attributes of CoreEquipmentProfile::ActivePowerPerCurrentFlow .................... 188
Table 308 — Attributes of CoreEquipmentProfile::ActivePowerPerFrequency.........cc.coecuuene. 188
Table 309 — Attributes of CoreEquipmentProfile::AngleDegrees......ccovovvveeiiiiiiiiiiiinceeeeen, 188
Table 310 — Attributes of CoreEquipmentProfile::ApparentPower ..........ccoevveiviiiiiviniinennenn. 189
Table 311 — Attributes of CoreEquipmentProfile::Capacitance..........c.coooiiiiiiiiiiiiiiiinineeen. 189
Table 312 — Attributes of CoreEquipmentProfile::Conductance ...........cocooeiiiiiiiiiiiinineeeen. 189
Table 313 — Attributes of CoreEquipmentProfile::CurrentFIoW ..........cooviiiiii i, 189
Table 314 — Attributes of CoreEquipmentProfile::FrequenCy ........coovviiiiii i, 190
Table 315 — Attributes of CoreEquipmentProfile::Inductance............oooooiiiiiiiiiiiien, 190
Table 316 — Attributes of CoreEquipmentProfile::Length ... 190
Table 317 — Attributes of CoreEquipmentProfile::MONEY ......covviiiiiiiiii e, 190
Table 318 — Attributes of CoreEquipmentProfile::PerCent.........cooovviiiiiii i, 191
Table 319 — Attributes of CoreEquipmentProfile::Reactance ...........oooiiiiiiiiiiiiiiiiniieen, 191
Table 320 — Attributes of CoreEquipmentProfile::ReactivePower............coooviiiiiiiiinineenen. 191
Table 321 — Attributes of CoreEquipmentProfile::RealENergy.....ccovvovvviiieiiiiiiiieeeeeeeen, 191
Table 322 — Attributes of CoreEquipmentProfile::Resistance........ccoovvvviviii i, 192
Table 323 — Attributes of CoreEquipmentProfile::RotationSpeed...........ccooeiiiiiiiiiiiiiiinien. 192
Table 324 — Attributes of CoreEquipmentProfile::Seconds .........cooooiiiiiiiiiiiie 192
Table 325 — Attributes of CoreEquipmentProfile::Susceptance........ccoovvveiiiiiiiiiiin e, 193
Table 326 — Attributes of CoreEquipmentProfile::Voltage ......c.oovvvviiiiiii e, 193
Table 327 — Attributes of CoreEquipmentProfile::VoltagePerReactivePower ....................... 193
Table 328 — Attributes of OperationProfile::Accumulator ... 198
Table 329 — Association ends of OperationProfile::Accumulator with other classes............. 198
Table 330 — Attributes of OperationProfile::AccumulatorLimit..........ccooovviiiiiiii e, 199
Table 331 — Association ends of OperationProfile::AccumulatorLimit with other classes...... 199
Table 332 — Attributes of OperationProfile::AccumulatorLimitSet...........coooiiiiiiiiiininen. 199
Table 333 — Association ends of OperationProfile:: AccumulatorLimitSet with other

o] F= ST PP 199
Table 334 — Attributes of OperationProfile::AccumulatorReset ..........c.cooiiiiiiiiiiniinen, 200
Table 335 — Association ends of OperationProfile::AccumulatorReset with other

(o] P E1= 7= 1 PR PUPRPRN 200
Table 336 — Attributes of OperationProfile::AccumulatorvValue ............ccocooviiiiiiiiiinceeee, 200
Table 337 — Association ends of OperationProfile::AccumulatorValue with other

(o] P E1= 7= 1 PR RRUPRPRN 200
Table 338 — Attributes of OperationProfile::ACDCTerminal ..........ccooiieiiiiiiiiiieeeen 201
Table 339 — Attributes of OperationProfile::Analog.......covvviiiiiiii e, 201
Table 340 — Association ends of OperationProfile::Analog with other classes ..................... 201
Table 341 — Attributes of OperationProfile::AnalogControl ..., 202
Table 342 — Association ends of OperationProfile::AnalogControl with other classes .......... 202
Table 343 — Attributes of OperationProfile::AnalogLimit ........ccooviiiiiiiiii e, 202
Table 344 — Association ends of OperationProfile::AnalogLimit with other classes.............. 203
Table 345 — Attributes of OperationProfile::AnalogLimitSet ..o 203
Table 346 — Association ends of OperationProfile::AnalogLimitSet with other classes......... 203

SS-EN IEC 61970-452, utg 4:2022 SEK Svensk Elstandard



- 20 - IEC 61970-452:2021 © |IEC 2021

Table 347 — Attributes of OperationProfile::AnalogValue...........ccooviiiiiii i, 203
Table 348 — Association ends of OperationProfile::AnalogValue with other classes............. 204
Table 349 — Attributes of OperationProfile::Command............oooiiiiiiiiii e, 204
Table 350 — Association ends of OperationProfile::Command with other classes ................ 204
Table 351 — Attributes of OperationProfile::Control ..........cooeoiiiiiiii e, 205
Table 352 — Association ends of OperationProfile::Control with other classes..................... 205
Table 353 — Attributes of OperationProfile::DiSCrete. ... ..o, 205
Table 354 — Association ends of OperationProfile::Discrete with other classes ................... 206
Table 355 — Attributes of OperationProfile::DiscreteValue..........cocovvviiiiii i, 206
Table 356 — Association ends of OperationProfile::DiscreteValue with other classes........... 206
Table 357 — Attributes of OperationProfile::IdentifiedObject ... 207
Table 358 — Attributes of OperationProfile::IOPOINt........ccoeii i, 207
Table 359 — Attributes of OperationProfile::Limit........cccooiiii i, 207
Table 360 — Attributes of OperationProfile::LimitSet..........cocooiii e, 208
Table 361 — Attributes of OperationProfile::Measurement ............cooiiiiiiiiiii e 209
Table 362 — Association ends of OperationProfile::Measurement with other classes ........... 209
Table 363 — Attributes of OperationProfile::MeasurementValue.............ccocceviiiiiiiiincn e, 210
Table 364 — Association ends of OperationProfile:: MeasurementValue with other

(o] P E1= 7= 1 PR RRUPRPRN 210
Table 365 — Attributes of OperationProfile::MeasurementValueQuality............cc.covvvviiennnnn. 210
Table 366 — Association ends of OperationProfile:: MeasurementValueQuality with

011 g T=] ol b ] T TP 211
Table 367 — Attributes of OperationProfile::MeasurementValueSource............cc.coveveeannen.. 211
Table 368 — Attributes of OperationProfile::PowerSystemResource...........ccccoeiviiinineenn.. 211
Table 369 — Attributes of OperationProfile::QualityB61850 .........cccovvviiiiiieiiii e, 212
Table 370 — Attributes of OperationProfile::RaiseLowerCommand.............cc.cooveviveineeneennnnn. 213
Table 371 — Association ends of OperationProfile:: RaiseLowerCommand with other

(o] P E1= 7= 1 PR RRUPRPRN 213
Table 372 — Attributes of OperationProfile::SetPoint ....... ..o, 213
Table 373 — Association ends of OperationProfile::SetPoint with other classes................... 214
Table 374 — Attributes of OperationProfile::StringMeasurement ...........ccoeiiiiiiiiiiiii i, 214
Table 375 — Association ends of OperationProfile:: StringMeasurement with other

LS S S e e e 214
Table 376 — Attributes of OperationProfile::StringMeasurementValue ................cooevvieenne. 215
Table 377 — Association ends of OperationProfile:: StringMeasurementValue with other

(o] F= ST PRSPPI 215
Table 378 — Attributes of OperationProfile::Terminal ..., 215
Table 379 — Attributes of OperationProfile::ValueAliasSet..........ccoooiiiiiiiiii, 216
Table 380 — Attributes of OperationProfile::ValueToAlIaS ......c.ovvvviiiiiiii e, 216
Table 381 — Association ends of OperationProfile::ValueToAlias with other classes............ 216
Table 382 — Literals of OperationProfile::PhaseCode ...........coooiiiiiiiiiii e, 217
Table 383 — Literals of OperationProfile::SOUrCe .......c.oiuiiiiii e 217
Table 384 — Literals of OperationProfile::UnitMultiplier...........ccoooviiiiiiic e, 218
Table 385 — Literals of OperationProfile::UnitSymbol ...........cccooiiiiii e, 219
Table 386 — Literals of OperationProfile::Validity ..., 224

SEK Svensk Elstandard

SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021

Table 387 — Attributes of OperationProfile::PerCent

Table 388 — Attributes of ShortCircuitProfile::
Table 389 — Attributes of ShortCircuitProfile:
Table 390 — Attributes of ShortCircuitProfile:
Table 391 — Attributes of ShortCircuitProfile::
Table 392 — Attributes of ShortCircuitProfile:
Table 393 — Attributes of ShortCircuitProfile:
Table 394 — Attributes of ShortCircuitProfile::
Table 395 — Attributes of ShortCircuitProfile::
Table 396 — Attributes of ShortCircuitProfile::
Table 397 — Attributes of ShortCircuitProfile::
Table 398 — Attributes of ShortCircuitProfile::
Table 399 — Attributes of ShortCircuitProfile::
Table 400 — Attributes of ShortCircuitProfile:
Table 401 — Attributes of ShortCircuitProfile:
Table 402 — Attributes of ShortCircuitProfile:
Table 403 — Attributes of ShortCircuitProfile:
Table 404 — Attributes of ShortCircuitProfile::
Table 405 — Attributes of ShortCircuitProfile::
Table 406 — Attributes of ShortCircuitProfile::

Table 407 — Association ends of ShortCircuitProfile::MutualCoupling with other classes

Table 408 — Attributes of ShortCircuitProfile::
Table 409 — Attributes of ShortCircuitProfile::
Table 410 — Attributes of ShortCircuitProfile::
Table 411 — Attributes of ShortCircuitProfile::
Table 412 — Attributes of ShortCircuitProfile::
Table 413 — Attributes of ShortCircuitProfile:
Table 414 — Attributes of ShortCircuitProfile:
Table 415 — Attributes of ShortCircuitProfile:
Table 416 — Attributes of ShortCircuitProfile::
Table 417 — Attributes of ShortCircuitProfile::
Table 418 — Attributes of ShortCircuitProfile:
Table 419 — Attributes of ShortCircuitProfile:

Table 420 — Literals of ShortCircuitProfile::PetersenCoilModeKind
Table 421 — Literals of ShortCircuitProfile::ShortCircuitRotorKind
Table 422 — Literals of ShortCircuitProfile::UnitMultiplier
Table 423 — Literals of ShortCircuitProfile::UnitSymbol

Table 424 — Attributes of ShortCircuitProfile:
Table 425 — Attributes of ShortCircuitProfile:
Table 426 — Attributes of ShortCircuitProfile:
Table 427 — Attributes of ShortCircuitProfile:
Table 428 — Attributes of ShortCircuitProfile::
Table 429 — Attributes of ShortCircuitProfile::

SS-EN IEC 61970-452, utg 4:2022

- 21 -

............................................................ 224
ACDCTerminal ........cooiviiiiiiiiieeee, 227
CACLINeSegment ... 228
:AsynchronousMachine..............coocevviviiienennns 228
BusbarSection.........ccoooiiiiiii 229
:ConductingEquipment ..o 229
TCONAUCTON et 229
CONNECTON vt 230
EarthFaultCompensator...........cccovvevvvviinennnnn. 230
EnergyConnection.........c.cooeeiiiiiiiininieeen, 230
ENergySource. ..., 231
EqUIpmMeNt ... 231
EquivalentBranch ..........ccccoeiiiiiiininee, 231
:EquivalentEquipment............ooiiiiiiiiii 233
:Equivalentinjection ..........ooooiiiiiiiiii 233
:ExternalNetworkInjection.............cooevviiiennnns 234
:Groundinglmpedance .........cccccoeviiiiiiiieiieeen 235
IdentifiedObject ... 235
LinearShuntCompensator ..........ccoceveuiiinennnnn. 235
MutualCoupling .....covvvvvviiiiie e, 236

..... 236
NonlinearShuntCompensatorPoint................. 237
PetersenCoil ..o 237
PowerSystemResource .........cocovvevvevinennnnnnn. 238
PowerTransformer........coocoovviiiiiiiiiiineenn, 238
PowerTransformerEnd............cocooiiin. 240
‘RegulatingCondEqQ ........cceieiiiiiiiiiicceens 240
:RotatingMachine .........ccooeviiiiiineeen 240
:SeriesCompensator.....covveeeeee i 241
ShuntCompensator.......ccocvviiiiiiiiiiiiieeen, 241
SynchronousMachine ..., 242
Terminal ... 243
‘TransformerEnd ... 243

..................................... 243
....................................... 244
..................................................... 244
....................................................... 245
SACHIVEPOWET .o 250
(ANGIEDEOIEES. v it 250
:CONAUCLANCE ..oovivcicc e 251
SCUITENtFIOW. ... 251
Length ... 251
PerCent. ..o 252

SEK Svensk Elstandard



Table 430 — Attributes of ShortCircuitProfile::
Table 431 — Attributes of ShortCircuitProfile::
Table 432 — Attributes of ShortCircuitProfile::
Table 433 — Attributes of ShortCircuitProfile::
Table 434 — Attributes of ShortCircuitProfile:
Table 435 — Attributes of ShortCircuitProfile:

Table 436 — Valid attribute values

SEK Svensk Elstandard

IEC 61970-452:2021 © |IEC 2021

PU 252
ReactanCe .......ccveuiiiiii 252
ReSIStaNCe ..o 252
SUSCEPLANCE ..vvnieiiieieee e 253
Temperature.. ... 253
VOlAGE . 253
........................................................................ 255

SS-EN IEC 61970-452, utg 4:2022



IEC 61970-452:2021 © |IEC 2021 - 23 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) —

Part 452: CIM static transmission network model profiles

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61970 has been prepared by IEC technical committee 57: Power
systems management and associated information exchange.

This fourth edition cancels and replaces the third edition published in 2017. This edition
constitutes a technical revision. It is based on the IEC 61970 UML version
‘IEC61970CIM17v40’, dated 2020-08-24.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The classes PowerElectronicsConnection, PowerElectronicsUnit and
PowerElectronicsWindUnit are added to the Core Equipment profile.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
57/2400/FDIS 57/2407/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 61970 series, published under the general title Energy management
system application program interface (EMS-API), can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61970 is part of the IEC 61970 series that define an application program
interface (API) for an energy management system (EMS).

The IEC 61970-300 series specifies a Common Information Model (CIM). The CIM is an abstract
model that represents all of the major objects in an electric utility enterprise typically needed to
model the operational aspects of a utility. It provides the semantics for the IEC 61970 APIs
specified in the IEC 61970-400 series of Component Interface Standards (CIS). The
IEC 61970-300 series includes IEC 61970-301, Common Information Model (CIM) base and
draft standard IEC 61970-302, Common Information Model (CIM) for Dynamics.

This document is one of the IEC 61970-400 series of Component Interface Standards that
specify the functional requirements for interfaces that a component (or application) shall
implement to exchange information with other components (or applications) and/or to access
publicly available data in a standard way. The component interfaces describe the specific
message contents and services that can be used by applications for this purpose. The
implementation of these messages in a particular technology is described in the IEC 61970-500
series.

This document specifies the specific profiles (or subsets) of the CIM for exchange of static
power system data between utilities, security coordinators and other entities participating in an
interconnected power system, such that all parties have access to the modelling of their
neighbour’s systems that is necessary to execute state estimation or power flow applications.
Currently three profiles, the CoreEquipment Profile, the Operation Profile and the Short Circuit
Profile, have been defined. A companion standard, IEC 61970-552, defines the CIM XML Model
Exchange Format based on the Resource Description Framework (RDF) Schema specification
language. IEC 61970-552 is the common industry approach and is recommended to be used
to transfer power system model data for the IEC 61970-452 profile.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) —

Part 452: CIM static transmission network model profiles

1 Scope

This document is one of the IEC 61970-450 to 499 series that, taken as a whole, defines at an
abstract level the content and exchange mechanisms used for data transmitted between control
centres and/or control centre components, such as power systems applications.

The purpose of this document is to define the subset of classes, class attributes, and
associations from the CIM necessary to execute state estimation and power flow applications.
The North American Electric Reliability Council (NERC) Data Exchange Working Group (DEWG)
Common Power System Modelling group (CPSM) produced the original data requirements,
which are shown in Annex F. These requirements are based on prior industry practices for
exchanging power system model data for use primarily in planning studies. However, the list of
required data has been extended starting with the first edition of this standard to facilitate a
model exchange that includes parameters common to breaker-oriented applications. Where
necessary this document establishes conventions, shown in Clause 6, with which an XML data
file must comply in order to be considered valid for exchange of models.

The data exchange use cases which this standard is meant to support are described in Annex A.
The idea of a modelling authority as the source responsible for the modeling of a given region
is described in Annex B. The concept of a boundary between regions is explained in Annex C.
Annex D explains the processing of multiple profiles such as the three profiles described in this
standard. The use of different curve styles to define ReactiveCapabilityCurve-s is explained in
Annex E.

This document is intended for two distinct audiences, data producers and data recipients, and
may be read from two perspectives.

From the standpoint of model export software used by a data producer, this document describes
a minimum subset of CIM classes, attributes, and associations which must be present in an
XML formatted data file for model exchange. This document does not dictate how the network
is modelled, however. It only dictates what classes, attributes, and associations are to be used
to describe the source model as it exists.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

NOTE For general glossary definitions, see IEC 60059, International Electrotechnical Vocabulary.

IEC 61970-301:2020, Energy management system application program interface (EMS-API) —
Part 301: Common information model (CIM) base
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