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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document have to be withdrawn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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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 medel(CIM) base




SIST EN IEC 61970-452:2022

iTeh STANDARD
PREVIEW
(standards.iteh.ai)

SIST EN IEC 61970-452:2022
https://standards.iteh.av/catalog/standards/sist/b6 1 8e218-
ddec-468e-9d6¢-aa54205878d/sist-en-iec-61970-452-
2022




IEC 61970-452

Edition 4.0 2021-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

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

Interface de programmation d'application pour systéme 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



-2- IEC 61970-452:2021 © |IEC 2021

CONTENTS

O ] T I PP 23
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns 25
1 1o o 1= S P 26
2 NOrmMative referENCES ... e 26
3 Terms and definitioNs ... 26
4 Application profile specification...........coiii i 27
4.1 LT =Y o =T - ¥ S 27
4.2 Version iNfOrMation .. ... 27
4.21 Core equipment profile ... 27
4.2.2 Operation Profile ... 27
4.2.3 Short-CircUit Profile... .o 28

4.3 Requirements and CONStraints ... ..o 28
4.4 Transformer MOdelling .......oouiiiiiii e 40
4.5 Modelling aUENOFITIES .....cue e 41
4.6 Use of Measurement ClasSes .. ... 41
4.6.1 (CT=T a1 Y PP 41
4.6.2 ICCP data exChange ... . i e i 42

4.7 Voltage or active POWETr reQUIALION .. s esmamermammme geeeeeneneneenenreneneeenreneeaenreaenrenenreneens 42
4.8 USe Of CUIVES oo o e 42
4.8.1 LCT=T a1 Y e PP 42
4.8.2 Generating unit'reactive-power Himits . . e L 42

4.9 Definition of SChedUles ... ... e 42

5 Detailed profile specification 6. 1 1N L 6 L0705 202 D et 43
5.1 General....https:/standards.iteh.ai/catalog/standards/sist/b6.1 8e21 SRR 43
5.2 Core Equipment RrofilelGo.aald 205 R 78d sistrenaec 6L A7 0- A5 2 43
5.2.1 GeNEral .o 43
5.2.2 (abstract) EarthFaultCompensator...........coooiiiiiii e 66
5.2.3 (AbStract) ENergyArea. ..o 67
5.2.4 (abstract) EnergyConnection ..........coouiiiiiiiiiii 67
5.2.5 ENergY CONSUMET .ottt 68
5.2.6 ENergySchedulingTyPe ..o 69
5.2.7 TAPSChEAUIE ..o e 69
5.2.8 BNy SOUICE .. e 70
5.2.9 (abstract) EQUIPMENt . ..o 71
5.2.10 (abstract) EquipmentContainer ... ..o 72
5.2.11 (@bstract) ACD C CONVEITET . ... i eas 72
5.2.12 ACDCCoNVerterDCTerminal ......c..iiuiiieiie e 73
5.2.13 (abstract) ACDCTErminal........couiiiiiii e 74
5.2.14 ACLINES EGMENT ... 75
5.2.15 AcCtiVEP OWET LMt .. e 76
5.2.16 AppParentPoOWerLimit ... 76
5.2.17 ASYNChronOUSMaChINE ... 77
5.2.18 (abstract) AuxiliaryEQUIpmMeNnt . ... 78
5.2.19 BasSeV Ol age ..o 78
5.2.20 (abstract) BasiclntervalSchedule ... 78

5.2.21 BatteryUnNit ..o 79



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

B Y et e 79
BrEaK BT .. e 80
BUSDArSeCHON .. e 81
BUSNAMEMAIKET ... 81
CAE S PIANt .ot 82
(O3 112 0T o J PP 82
ConformLoadSchedule ... 83
CogenerationPlant .. ... 84
CombinedCyClePlant ..o 84
(abstract) ConductingEquipment ... ... 84
(@abstract) CoNAUCTOr. ..o 85
CoNfOrmMLOAd ... e e 86
(70101 {0150 4] IoT=To L€ o TUT o PP 86
ConNECHIVITYNOGE ...oviiii e 87
(abstract) ConnectivityNodeContainer............coooiiiiiiiiiiii e 87
(@bstract) CoONNECTIOr. .. ... 88
CONEIO AN . 88
ControlAreaGeneratingUnit..........coooiiiiiii 89
CsConverter p.. L. o em 90
CUITE N LMt . e 92
CurrentTransformer Ll e /e e 92
(ADSTIrACE) CUIMVE. ..o 93
CurveData rootclassin. & Sh B G Bl i i SR 93
O PP 94
I F= Y I8V o 1= S 95
(abstract) DCBaseTerminal. ... TP PT 95
DCBreaker..... ... 96
DCBuUShar. ... 97
1 O @ o oY o o 1= el 97
(abstract) DCConductingEquipment ............ooiiiiii e 98
DCCoNnVerterUnit .. .o 98
D10 1 1=YoTo T o o 1= o (] N 99
(abstract) DCEquipmentContainer ...........oouiiiiiiie e 99
[ 1@ €7 ] U T o o [P 100
19 ] PP 100
DCLINESEIMENT ...t e e 101
D103 o Yo L= 102
RegulationSchedule.........cooiii e 102
DS ErIESDEVICE ..o 103
D S U L e 104
DOV (] o P 104
DO =T o 010 = | P 105
DS TeTo] o] gT=T o (o] PPN 105
DisconnectingCircuitBreaker. ... ..o 106
EqQUuIvalentBrancCh ... 107
(abstract) EquivalentEquipment ... ... 108
Equivalentinfection ... 108
EquivalentNetwork .. ... ... 109

EquivalentShunt ... 110



5.2.71
5.2.72
5.2.73
5.2.74
5.2.75
5.2.76
5.2.77
5.2.78
5.2.79
5.2.80
5.2.81
5.2.82
5.2.83
5.2.84
5.2.85
5.2.86
5.2.87
5.2.88
5.2.89
5.2.90
5.2.91
5.2.92
5.2.93
5.2.94
5.2.95
5.2.96
5.2.97
5.2.98
5.2.99
5.2.100
5.2.101
5.2.102
5.2.103
5.2.104
5.2.105
5.2.106
5.2.107
5.2.108
5.2.109
5.2.110
5.2.111
5.2.112
5.2.113
5.2.114
5.2.115
5.2.116
5.2.117
5.2.118
5.2.119

-4 - IEC 61970-452:2021 © |IEC 2021

ExternalNetworklnjection ... 110
Faultindicator ... e 111
FOSSIHFURL . .. e 112
U 112
GeneratingUNIt .. ... 113
GeographiCalREeGION ... .. 115
GrossTONetACtiVEPOWEICUIVEe .. ...ouie e 115
€10 11 ] o PN 116
GrouNdDiSCONNECION ...t 116
GroundingImpPedanCe ... ... 117
HydroGeneratingUnit ..........oooiiiiii e 118
HydroPowerPlant ... ... 119
L Y0 1o ] = o ¥ o J 119
(abstract) IdentifiedObject root class ........ccoeviiiiiiii e 120
L8700 1= 120
JUNCHION e 121
0= 121
LinearShuntCompensator ... ..o 122
LoadArea..... .l o em b e 122
LoadBreakSWitCh ... ... 123
(abstract) LoadGroup ..o e 123
LoadResponseCharacteristic ..o 124
NonConformLoad. sh.ih. b S0 o G I SR L 125
[NTeYa107e] o} (] g 21 Mo F=To [ €1 o 10 o P 126
NonConformLoadSchedUule ..........coun i 127
NonlinearShuntCompensator ... s PP 127
NonlinearShuntCompensatorPointrootclass ..., 128
NuclearGeneratingUnit .. 129
(abstract) OperationalLimit ..o 130
OperationallimitSet ... ..o 130
OperationalLimitTyPe. ... 131
PetersenCOil. ..o 131
(abstract) PhaseTapChanger ..o 132
PhaseTapChangerAsymmetrical ..........ccooiiiiiiiiiii e 133
PhaseTapChangerLinar .......ccou i 134
(abstract) PhaseTapChangerNonLinear..........ccooveiiiiiiiiiniieecee e 135
PhaseTapChangerSymmetrical..........coooiiiiiiii e 136
PhaseTapChangerTable ..o 137
PhaseTapChangerTablePoint ... ..o 137
PhaseTapChangerTabular...........cooiiiiiiii e 137
PhotoVoltaicUnit ... ... e 138
P OSILINE S ENSOT .t e 139
Potential Transformer . ... 139
PowerElectronicsConnection ..... ... 140
(abstract) PowerElectronicsUnit...........coooiiiiiiiiii e 141
PowerElectronicsWindUnit.. ... 141
(abstract) PowerSystemResSOUrCe .........oovviiiiii i 142
POWerTransSfOrMer ... e 142
PowerTransformerEnd ...... ... e 143



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.........coiniiiii 144
RatioTapChanger ... e 145
RatioTapChangerTable ... ..o 146
RatioTapChangerTablePoint...........cooiiiiii e 146
ReactiveCapabilityCurve. ... ... 147
(abstract) RegulatingCondEq..........ooviiiiiii 147
RegulatingControl ... ... 148
RegularTimePoint root Class .......c..oveiiiiii e 149
(abstract) RegularintervalSchedule............cooiiiiiiii e, 150
(=Y o o] {1 Te [ €3 o 10 o 150
(abstract) RotatingMachine ... 150
ST == =T o 1 151
(ADSTraCt) SENSOT ... it 152
(abstract) SeasonDayTypeSchedule ..........cooiiiiiiiiiii e, 152
SeriesSCoOMPENSAOr .. e 153
(abstract) ShuntCompensator ............coouiiiiiii e 153
SolarGeneratingUnit ... 154
StaticVarComPeNnSatOr.......ci i 155
StationSupplys.. omep e A 156
SubGeographiCalRegIoN ... ....ceuiii e 157
SubLoadArea.... ..ol i b e 158
SUDStatiON o 158
SurgeArrester G L I G S G S 159
SWI O e 159
SWItCNSChEAUIE ..ot 160
SynchronousMachine e eeenn TP 161
(abstract) TapChanger. ... ... .. 161
TapChangerControl .. e, 162
(abstract) TapChangerTablePointroot class .........ccoviiiiiiiiiii 163
TeIMINAL e 164
ThermalGeneratingUnit.........ooo i 165
I L= o 166
(abstract) TransformerENd ..o 166
VoltageLevel ... ..o 167
VOl Limit .o 168
VSCapabilityCuUrve ... 168
RV T 00 0 1Y =T o (=Y 169
R AT = R I - T o P 170
WindGeneratingUnit ... 170
ControlAreaTypeKind enumeration ..o, 171
CUIreNnCy eNUMEration ........ccuiii e 172
CurveStyle enuUMEeration ........cooiiiiiii 175
DCConverterOperatingModeKind enumeration...............coooiiiiiiiiiiieieeene, 176
DCPolarityKind enumeration ....... ..o 176
FuelType enUMeration . ..o e 176
GeneratorControlSource enumeration ... 177
HydroEnergyConversionKind enumeration..............cooooiiiiiiiiiiiiicceeea 177
HydroPlantStorageKind enumeration ...........ccooiiiiii 177

HydroTurbineKind enumeration. ... 178



-6 - IEC 61970-452:2021 © |IEC 2021

5.2.169 OperationalLimitDirectionKind enumeration ...............cocoiiiiiiiiiiiiiieeen, 178
5.2.170 PhaseCode enumeration ...... ..o 178
5.2.171 RegulatingControlModeKind enumeration ............ccociiiiiiiiiiiniin e, 179
5.2.172 SynchronousMachineKind enumeration ..............ccccooiiiiiiii i, 180
5.2.173 (deprecated) SVCControlMode enumeration .............cooooiiiiiiiiiiiiiie. 180
5.2.174 UnitMultiplier enumeration ... ... 181
5.2.175  UnitSymbol enumeration ......... ..o 182
5.2.176  WindGenUnitKind enumeration ............cooiiiiiiiiiiiii e 187
5.2.177 WindingConnection enumeration ............cccooiiiiiiiiiie e 187
5.2.178  ActivePower datatype ..o 187
5.2.179 ActivePowerPerCurrentFlow datatype..........ccooviiiiiiiiiii e 188
5.2.180 ActivePowerPerFrequency datatype ..........ocoiiiiiiiiiiii e, 188
5.2.181 AngleDegrees datatype ....co.ooieiiiii i 188
5.2.182 ApparentPower datatype.......ccooiiiiii 188
5.2.183 Capacitance datatype ......c.ooeiiiiiii e 189
5.2.184 Conductance datatype .......ocuiiniiiiiie e 189
5.2.185 CurrentFlow datatype ..o 189
5.2.186 Frequency datatype ..o 190
5.2.187 Inductance datatype m...0n ol B A L 190
5.2.188 Length datatype. ... 190
5.2.189 Money datatype ...l v e e e 190
5.2.190  PerCent datatype. ..o 191
5.2.191 Reactance datatype i@ Sh Bl G i O e 191
5.2.192 ReactivePower datatype ..o 191
5.2.193 RealEnergy datatype ....ooeeieiiiii e 191
5.2.194 Resistance datatype ... . PP 192
5.2.195 RotationSpeed datatype ... ... 0 192
5.2.196 Secondsdatatype........ . 192
5.2.197 Susceptance datatype .......... e 192
5.2.198 Voltage datatype.....ooeiiie e 193
5.2.199 VoltagePerReactivePower datatype .........cooooiiiiiiii e, 193
5.2.200 Boolean primitiVe . ... 193
5.2.201  Date PrimitiVe ..o 193
5.2.202 DateTime primitive. ... ..o e 193
5.2.203 Decimal PrimitiVe .....ouieie e 193
5.2.204  Float primitive ..o e 194
5.2.205  Integer Primitive. .. ..o 194
5.2.206 MonthDay primitiVe ......ooeiii e 194
5.2.207  SHriNg PrimitiVe ..o 194
5.3 Operation Profile. ... 194
5.3.1 LY o= = | 194
5.3.2 ACCUMUIATON e 198
5.3.3 AccumMUIAOrLIMIt ..o 198
5.3.4 AccumulatorLimitSet. .. ... 199
5.3.5 AccumMUIAOrRESEL ... 199
5.3.6 AccumulatorValue. .. ... 200
5.3.7 (abstract) ACDCTErminal..........oouiiiiiiiiie e 201
5.3.8 AANAI0G e 201
5.3.9 (abstract) AnalogControl ..o 201



IEC 61970-452:2021 © |IEC 2021 -7-

5.3.10 ANl Limit L 202
5.3.11 ANalogLimitSet .. ..o 203
5.3.12 ANAIOGVAIUE ... 203
5.3.13 (070 22702 F- 1 T [P0 PP 204
5.3.14 (Abstract) CoNtrol. .. ... 204
5.3.15 DS O B e 205
5.3.16 DisCreteValue .. ..o 206
5.3.17 (abstract) IdentifiedObject root class ........ccoeviiiiiiiiii 206
5.3.18 (@bstract) IOPOINt ... 207
5.3.19 (Abstract) Limit ... 207
5.3.20 (abstract) LimitSet ... 208
5.3.21 (abstract) Measurement ... ... 208
5.3.22 (abstract) MeasurementValue ............coooiiiiiiiiiii i 209
5.3.23 MeasurementValueQuality ..........ooouiiiiiiiii e 210
5.3.24 MeasurementValueSOUrCe ... ... 211
5.3.25 (abstract) PowerSystemResSOUrCe .........ooviiiiii e 211
5.3.26 (abstract) Quality61850 root Class .........oceuiiiiiiiiii e 211
5.3.27 RaiSELOWEIrCOMMANG .. ...t e e e e et e e ea e 212
5.3.28 SetPoint ......p i mem A L 213
5.3.29 StriNngMeasUremMeENt .. ... 214
5.3.30 StringMeasurementValUue... ..o/ e, 214
5.3.31 (abstract) Terminal ... 215
5.3.32 ValueAliasSet & L R I S B G L e 215
5.3.33 ValUBT OANAS .o 216
5.3.34 PhaseCode enUMEration ...........oooiuiiiniieiiiin e ee s 216
5.3.35 Source enumeration . i e TP 217
5.3.36 UnitMultiplier enumeration ... s 218
5.3.37 UnitSymbol enumeration... . 219
5.3.38 Validity enumeration ... 224
5.3.39 PerCent datatype.....c.ooviiiii 224
5.3.40 Boolean primitive . ... 225
5.3.41 Date PrimitiVe ..o e 225
5.3.42 DateTime PrimitiVe. . ..o 225
5.3.43 Float primitive ... 225
5.3.44 INteger PrimitiVe ... 225
5.3.45 SErNG PrimMIitiVe Lo 225
54 Short Circuit Profile......... e 225
5.4.1 L= a1 =Y PPN 225
5.4.2 (abstract) ACDCTErminal.... ..o 227
5.4.3 (Description) ACLINESegmMEeNt......couiiiiiiie e 227
5.4.4 (Description) AsynchronousMachine ...........ccooiiiiiiiiiiiii e, 228
5.4.5 (Description) BusbarSecCtion ...........coouiiiiiiiiiii e 228
5.4.6 (abstract) ConductingEquipment ... 229
5.4.7 (abstract) CoNAUCTON .. ... i 229
5.4.8 (abstract) CoONNECTIOr ... ..o 229
5.4.9 (abstract) EarthFaultCompensator..........coiviiiini e 230
5.4.10 (abstract) EnergyConnection ..........ccooiiiiiiiiiiii 230
5.4.11 (Description) ENergySOUrCe ... ... 230
5.4.12 (abstract) EQUIPMENT . ... 231



-8 - IEC 61970-452:2021 © |IEC 2021

5.4.13 (Description) EquivalentBranch...............oooiiiiiiii 231
5.4.14 (abstract) EquivalentEquipment ... ... 233
5.4.15 (Description) EquivalentInjection ... 233
5.4.16 (Description) ExternalNetworkinjection ............ccccooiiiiiiiiiiiii e, 234
5.4.17 (Description) GroundingImpedanCe.........c..oviiiiiiiii e 234
5.4.18 (abstract) IdentifiedObject root class .......ccoeeiiiiiiiiii e 235
5.4.19 (Description) LinearShuntCompensator ..........cooveiiiiiiiini e, 235
5.4.20 MUTUAIC OUPIING ... e e e e 235
5.4.21 (Description) NonlinearShuntCompensatorPoint root class .......................... 236
5.4.22 (Description) PetersenCoil.........oveuiiiiii i 237
5.4.23 (abstract) PowerSystemResSOUrCe .........oouviiiiiiii e 237
5.4.24 (Description) PowerTransformer . ... 238
5.4.25 (Description) PowerTransformerEnd ...........ccooiiiiiiiiiiiieeeee e, 239
5.4.26 (abstract) RegulatingCondEq..........ooviiiiiii 240
5.4.27 (abstract) RotatingMachine ... ... 240
5.4.28 (Description) SeriesCompensator .........oiuiiiiiiii i 241
5.4.29 (abstract) ShuntCompensator ... ..o 241
5.4.30 (Description) SynchronousMaching............cooiiiiiiiiiii e, 241
5.4.31 (abstract) Terminah.ba. .S B A L B 243
5.4.32 (abstract) TransformerENnd...... ..o 243
5.4.33 PetersenCoilModeKind enumeration ...t/ e 243
5.4.34 ShortCircuitRotorKind enumeration......... ... 243
5.4.35 UnitMultiplier enumerationsh e g Gl B anh S e 244
5.4.36 UnitSymbol enumeration..... ... 245
5.4.37 ActivePower datatype .....c.uie i 250
5.4.38 AngleDegrees datatype . ... PP PT 250
5.4.39  Conductance datatype................0... 251
5.4.40 CurrentFlow datatype .. . 251
5.4.41 Length datatype. ... 251
5.4.42 PerCent datatype.....c.ooviiiii 251
5.4.43 PU dataty P .o 252
5.4.44 Reactance datatype ... 252
5.4.45 Resistance datatype ..o 252
5.4.46 Susceptance datatype . ... 252
5.4.47 Temperature datatypPe.. ..o 253
5.4.48 Voltage datatype... ..o 253
5.4.49 Boolean primitive . ... 253
5.4.50 Date PrimitiVe oo 253
5.4.51 Float primitive ... e 253
5.4.52 INteger PrimitiVe ... 253
5.4.53 SErNG PrimMIitiVe Lo 254
6  Amplifications and CONVENLIONS ..........oiiiiii e 254
6.1 OV BV W . e e 254
6.2 XML il ValAITY oeeeieei e 254
6.3 Normative string tables ... ... 254
6.4 Roles and MUIIPIICITY ..o e 256
Annex A (informative) Model exchange USe CASES .......iiviiiiiiiiiiiiii e 257
A.1 L= a1 - Y PP 257

A.2 Regional security coordinators operating as peers ........ccooooiviiiiiiiiiiiiiiiiiineeee 257



IEC 61970-452:2021 © |IEC 2021 -9-

A.3 Hierarchical modeling .......c.oeiniii e 259
Annex B (informative) Modeling authorities ..., 261
B.1 L= a1 - Y PP 261
B.2 The ModelingAuthority Class and ModelingAuthoritySets ...........cccooooviiviinnnn. 261
B.3 FUll Model EXChange. ...t ae e 261
B.4 Benefits of this approach ... 262
B.4.1 G ENEIAlIY e et 262
B.4.2 NAMING & MRIDS ..ot e 262
B.4.3 Processing effiCienCy .......couiiiii 262
B.4.4 Verification of authority ... 262
Annex C (informative) Boundary definition ..., 263
Annex D (informative) Multiple Profile Processing.......cccoeeiiiiiiiiiiii e 264
Annex E (informative) Reactive Capability Curve Styles.......ccocooiiiiiiiiii e 265
E.1 LT =Y o =T T 265
E.2 Reactive capability curve styles ... 265
Annex F (informative) Common power system model (CPSM) minimum data
L=To LU 1Tt 0 U= o P 268
F.1 OV BIVIBW ..ot it egpqras e e e e e o pees o+ e s+ £ 5 3 £ 3t £ 5 4+ 25 4228 42 e e 4 e et s e et ae et aeeneennnns 268
F.2 Scope i A LSRR D L O LN A C N 268
F.3 L] [T | PP 270
F.4 Recommended data model exchange attributes ... 270
Bibliography . ... B T B TRt B ettt aaas 274
Figure 1 — Two winding transformer impedancCe ............coiiiiiiiii i, 40
Figure 2 — Three winding transformer-impedance i .. Y 40
Figure 3 — Class diagram CoreEquipmentProfile:xMain.. ... . . . . . 44
Figure 4 — Class diagram CoreEquipmentProfile:;;ACDCConverter .........ccoccoiiiiiiiiniinennn. 45
Figure 5 — Class diagram CoreEquipmentProfile::ACDCTerminal .............cooieiiiiiiiiiieineen, 46
Figure 6 — Class diagram CoreEquipmentProfile::ACDCConnectivityModel ........................... 47
Figure 7 — Class diagram CoreEquipmentProfile::AuxiliaryEquipment ... 48
Figure 8 — Class diagram CoreEquipmentProfile::Containment ... 49
Figure 9 — Class diagram CoreEquipmentProfile::ControlArea ...........ccooooiiiiiiiiiiieeee, 50
Figure 10 — Class diagram CoreEquipmentProfile::CutsAndJumpers...........ccoccvviiiiiiiiinninnennns 51
Figure 11 — Class diagram CoreEquipmentProfile::DCContainment....................os 52
Figure 12 — Class diagram CoreEquipmentProfile::DCLineModel ..., 53
Figure 13 — Class diagram CoreEquipmentProfile::DCEquipment............ccooviiiiiiiiiiieeens 53
Figure 14 — Class diagram CoreEquipmentProfile::Equivalents ............c..cooiiiiiiiiiiii i, 54
Figure 15 — Class diagram CoreEquipmentProfile::LoadModel ...........cooooiiiiiiiiiii, 55
Figure 16 — Class diagram CoreEquipmentProfile::PowerElectronics .............c.ccooiiiiits 56
Figure 17 — Class diagram CoreEquipmentProfile::PowerPlant ................ccooooiiiiiiiiiinen, 56
Figure 18 — Class diagram CoreEquipmentProfile::Production ................ooiiiiiiiiiin . 57
Figure 19 — Class diagram CoreEquipmentProfile::Schedules............c..cooiiiiiin, 58
Figure 20 — Class diagram CoreEquipmentProfile::ShuntCompensator ...................ccoilL 59
Figure 21 — Class diagram CoreEquipmentProfile::TapChanger...........cc.cooiiiiiiiiiiiieieens 60

Figure 22 — Class diagram CoreEquipmentProfile::Transformer ..............cooooviiiiiiiiiiiininens 61



	ßyÈíL#×ë„TžÇ®Û[ouÊü14]ÂJH™¬3‚	�CØh_òüI¾äÜFIœ�˚i>Bz]�^"ﬁÕß*�ö˘)÷ßn4GØ´”\•�+)Ñ™⁄½(Íã˜QK−µ¬ł#£0�|ì4��_ôxæAW´Õ_ÔîÅüœ

