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Foreword

The text of document 57/1395/FDIS, future edition 5 of IEC 61970-301, 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 61970-301:2014.

The following dates are fixed:

¢ latest date by which the document has (dop) 2015-01-18
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-01-17
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61970-301:2013.

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

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.

Endorsement notice

The text of the International Standard IEC 61970-301:2013 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 61968-11 NOTE Harmonised in EN 61968-11.
IEC 61970-501 NOTE Harmonised as EN 61970-501.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60050 (Series) International Electrotechnical Vocabulary -

(IEV)
IEC 60870-6 (Series) Telecontrol equipment and systems - EN 60870-6 (Series)

Part 6-802: Telecontrol protocols compatible
with ISO standards and ITU-T
recommendations - TASE.2 Object models

IEC 61850 (Series) Communication networks and systems for EN 61850 (Series)
power utility automation
IEC 61850-7-3 2010 Communication networks and systems for EN 61850-7-3 2011

power utility automation -
Part 7-3: Basic communication structure -
Common data classes

IEC 61850-7-4 2010  Communication networks and systems for EN 61850-7-4 2010
power utility automation -
Part 7-4: Basic communication structure -
Compatible logical node classes and data
object classes

IEC 61968 (Series) Application integration at electric utilities - EN 61968 (Series)
System interfaces for distribution
management

IEC/TS 61970-2 Energy management system application CLC/TS 61970-2

program interface (EMS-API) -
Part 2: Glossary

IEC 62325 (Series) Framework for energy market EN 62325 (Series)
communications
UML 2.0 - Object Object Management Group: UML 2.0 - -

Group Management Specification



-2- EVS-EN 61970-301:2014

CONTENTS

FOREWORD ...ttt ettt et e et ettt et e e et e e et e e et e e et e e et e et e et e et e et e e e eaas 27
INTRODUGCTION ..ottt e e et e et e et e e e e e et e e e e e et e e s e e e eeanns 29
1 S T oo o 1= Y PP 31
2 NOIMALIVE FEFEIENCES ...t e e e e ees 31
3 Terms and definitions ... 32
4 CIM SPeCITICAtiON L.t e 33
4.1 CIM modeling Notation ..o 33

4.2 CIM PACKAGES ..ottt 33

4.3 CIM classes and relationsShips ..o, 35
4.31 L0 =TT = 35

4.3.2 Generalization ... ... 36

4.3.3 Simple assoCiation ... ... 37

4.3.4 AGOregation ... 37

4.4 CIM model concepts and eXamples .......couoiuiiiiiiiiiiee e 38
4.41 L7 0] a7 =T o) €= P 38

4.4.2 Containment, equipment hierarchies and naming............................ 38

4.4.3 NamMeSs MOAEI .. e 40

4.4.4 Connectivity model ... 41

445 Inheritance hierarChy ..o 44

4.4.6 Transformer model ... ..o 45

4.4.7 Transformer tap Modeling .......ooiiiiii i 48

4.4.8 Phase wire modeling ..o 52

4.4.9 Cuts, clamps and jumpers model ... ..o 53

4.4.10 Measurements and CONtrolS .......c.vuiiiiii e 56

4.4.11 Regulating control models .. .. ... 61

4.5 Modeling QUIAEIINES ..o e e eas 62
4.5.1 Modeling for Change ... 62

4.5.2 Process for amendments to the CIM ... 62

4.5.3 Changes to the CIM UML model ........ocooiiiiiiiiie e 63

454 Changes to the CIM standards documents.............ooooiiiiiiiinn. 63

455 DEPreCatiONS ..o 63

4.5.6 CIM Profiles ..o 63

4.6 MOdEIING TO0IS . eiiiii e e 64

4.7 User implementation conventionS. ... ..o 64
4.7.1 Conventions beyond UML ... 64

4.7.2 Number of Terminals for ConductingEquipment objects .................. 64

4.8 CIM modeling eXampPles . ... 64

5 Detailed MOl ... e 65
5.1 L Y =P S 65

5.2 (070 01 1= QS P 65

6  TOp PacKage IECBTO70 ... e e e 67
6.1 L= a1 =Y P 67

6.2 IEC61970CIMVersion root ClasS.......oeu i 67

6.3 Package DoOmMain .. ..o 68
6.3.1 GENEIAl e 68

6.3.2 ActivePower datatype ..o 73



EVS-EN 61970-301:2014

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.3.9

6.3.10
6.3.11
6.3.12
6.3.13
6.3.14
6.3.15
6.3.16
6.3.17
6.3.18
6.3.19
6.3.20
6.3.21
6.3.22
6.3.23
6.3.24
6.3.25
6.3.26
6.3.27
6.3.28
6.3.29
6.3.30
6.3.31
6.3.32
6.3.33
6.3.34
6.3.35
6.3.36
6.3.37
6.3.38
6.3.39
6.3.40
6.3.41
6.3.42
6.3.43
6.3.44
6.3.45
6.3.46
6.3.47
6.3.48
6.3.49
6.3.50
6.3.51

—3-

ActivePowerChangeRate datatype...........coooiiiiiiii 73
Admittance datatype ..o 73
AngleDegrees datatype ........ccoviiiiiiiii 73
AngleRadians datatype ... 74
ApparentPower datatype........ccoooiiiiiiii 74
Boolean primitive ... ... 74
Capacitance datatype .......cooviiiiiii i 74
Conductance datatype .......ccoviuiiiiiii 75
ConductancePerLength datatype ...........ccooiiiiiiiiiii 75
CostPerEnergyUnit datatype.........ccoooeiiiiiiii e 75
CostPerVolume datatype .......cooiiiiiiii 75
CostRate datatype ......ooeniiniii 76
Currency enumMeration .........oocoiiiii i 76
CurrentFlow datatype ..o 77
Damping datatype......ooioii 77
Date primitive ... 78
Datelnterval compound..........ooeiiiiii 78
DateTime primitive. ... ..o 78
DateTimelnterval compound ..o, 78
Decimal primitive ... 78
Displacement datatype ........coooiiiiii e 78
Duration primitive ... 79
Float primitive ... ... 79
FloatQuantity datatype.....cccoeviuiiiii 79
Frequency datatype ... ... 79
Hours datatype ... 79
Impedance datatype .......ooeiiiii 80
Inductance datatype ........oooiiiiiiii 80
Integer Primitive ... 80
IntegerQuantity datatype ... 80
KiloActivePower datatype .......ccooiiiiiii 80
Length datatype ... 81
Minutes datatype ... 81
Money datatypPe ..o 81
PU datatype. ..o 81
PerCent datatype......oouniiniiii 82
Pressure datatype .....coooiiiii 82
Reactance datatype ... 82
ReactancePerLength datatype ..o, 83
ReactivePower datatype ... 83
RealEnergy datatype ....ccooeieiiii 83
Resistance datatype ... 83
ResistancePerLength datatype ... 84
RotationSpeed datatype .......coovviiiiiiiiii 84
Seconds datatype ..o 84
Speed datatype ....oooiii 85
String Primitive ..o 85
StringQuantity datatype .......coooiiiiii 85

Susceptance datatype ........ccooiiiiiiiii 85



6.4

-4 - EVS-EN 61970-301:2014

6.3.52 SusceptancePerLength datatype ........cc.cooiiiiiiiiii 86
6.3.53 Temperature datatype......cooooiiiiii 86
6.3.54 Time PrimitiVe oo 86
6.3.55 Timelnterval compound ... 86
6.3.56 UnitMultiplier enumeration ... 87
6.3.57 UnitSymbol enumeration ..o 87
6.3.58 Voltage datatype. ... 88
6.3.59 VoltagePerReactivePower datatype ..o 88
6.3.60 Volume datatype .. ..o 89
6.3.61 VolumeFlowRate datatype ..o 89
6.3.62 WaterLevel datatype . ... 89
6.3.63 Weight datatype......ccoooeiii 89
PacKage COre ... 90
6.4.1 GENEIAl e 90
6.4.2 BaSEPOWET ... 94
6.4.3 BaseVoltage .. ..o 94
6.4.4 BasiclntervalSchedule ... 95
6.4.5 By it 96
6.4.6 BreakerConfiguration enumeration................ccoooiiiiiii i 97
6.4.7 BusbarConfiguration enumeration..............cc.cooiiiiiiiii i 97
6.4.8 ConductingEquipment..... ..o 97
6.4.9 ConNECIVILYNOGE ..o 98
6.4.10 ConnectivityNodeContainer .........cocoiiiiiiiiiii e 99
6.4.11 L0 UL PP 99
6.4.12 CurveData root Class .....ooin i 100
6.4.13 CurveStyle enumeration ....... .o 101
6.4.14 EQUIPMENT 101
6.4.15 EquipmentContainer ... .. ... 102
6.4.16 GeographicalRegioNn ..ot 103
6.4.17 IdentifiedObject root Class .........coociiiiiiiiii 103
6.4.18 IrregularintervalSchedule............cooiiiiiii 104
6.4.19 IrregularTimePoint root class ........cccoeviiiiiiiiii e, 105
6.4.20 Name root Class.....oou i 105
6.4.21 NameType root ClasS .....c.oeieiiii e 106
6.4.22 NameTypeAuthority root class .........cooviiiiiiiii 106
6.4.23 OperatingParticipant ..., 107
6.4.24 OperatingShare root Class .........covviviiiiiiii e, 107
6.4.25 PhaseCode enumeration............oooiiiiiiiii e 108
6.4.26 PoWerSystemMRESOUICE .......couiiiiiieie e 109
6.4.27 T I PP 109
6.4.28 P O R T YD ettt 110
6.4.29 RegularintervalSchedule.............ooiiiiiii 110
6.4.30 RegularTimePoint root Class .........cooeiiiiiiiii e 111
6.4.31 RePOriNGGIrOUD «..oviie e 112
6.4.32 ReportingSuperGroUup .. .. e 112
6.4.33 SubGeographicalRegion ..o 113
6.4.34 Substation ... 113
6.4.35 TermMiNal ..o 114
6.4.36 VoltageLevel.. ... 115



EVS-EN 61970-301:2014 -5-

6.5

6.6

6.7

6.8

Package DiagrambLayout ..o 116
6.5.1 GENETAl e 116
6.5.2 I T F= Yo =Y o S 117
6.5.3 DiagramODJeCt ... ... 118
6.5.4 DiagramObjectGluePoint root class ........ccccooeviiiiiiii, 119
6.5.5 DiagramObjectPoint root class.........ccoceoviiiiiiiiiiiiee 119
6.5.6 DiagramODbjectStyle ..o 120
6.5.7 OrientationKind enumeration ... 120
6.5.8 TextDiagramODbject ... ... 120
6.5.9 ViSTDIlItYLAYer .o 121
Package Operationallimits .........ooouiiiii 122
6.6.1 GENETAL e 122
6.6.2 ActivePowerLimit ... 123
6.6.3 ApparentPowerLimit. ... .. ... 124
6.6.4 BranChGIrOUD v 125
6.6.5 BranchGroupTerminal root class.........coooiiiiiiiiii 125
6.6.6 CUrrentLimit. ... 126
6.6.7 Operationallimit ... 126
6.6.8 OperationalLimitDirectionKind enumeration .................cccocoeiiininns. 127
6.6.9 OperationallimitSet ..., 127
6.6.10 OperationalLimitType . .ceu i 128
6.6.11 Voltagelimit ... 128
Package TOPOIOGY ...cuuiiiiii e 129
6.7.1 GENETAL e 129
6.7.2 BusNameMarker ... ..o 133
6.7.3 Topologicallsland......... oo 134
6.7.4 TopologiCalNOAE .. ..o 135
Package Wires ... e 136
6.8.1 GENETAL e 136
6.8.2 ACLINESEgMENt ... 149
6.8.3 ACLineSegmentPhase .........coiiiiiiiiiii 151
6.8.4 AsynchronousMachinge ..........coo.oiiiiiiiii e, 152
6.8.5 Breaker. ..o 154
6.8.6 BusbarSection ..o 155
6.8.7 L0 = o T o T 156
6.8.8 CompoSItESWITCN ...ovei 157
6.8.9 CompositeSwitchType datatype .......cccoeeiiiiiiiii e, 158
6.8.10 CONAUCION .. 158
6.8.11 1070 01 1= Yo (o] ST 159
6.8.12 CoolantType enumeration...........coooiuiiiiiiiii e 160
6.8.13 UL 160
6.8.14 DCLINESEegmMeENt ..o 162
6.8.15 DiSCONNECION .. 163
6.8.16 ENergyCONSUMET ... 164
6.8.17 EnergyConsumerPhase ..o 166
6.8.18 ENEIgYSOUICE .. it 166
6.8.19 FrequenCyCONVEMEr .......iie e 167
6.8.20 FUS i 169

6.8.21 GrOUNG ... 170



6.8.22
6.8.23
6.8.24
6.8.25
6.8.26
6.8.27
6.8.28
6.8.29
6.8.30
6.8.31
6.8.32
6.8.33
6.8.34
6.8.35
6.8.36
6.8.37
6.8.38
6.8.39
6.8.40
6.8.41
6.8.42
6.8.43
6.8.44
6.8.45
6.8.46
6.8.47
6.8.48
6.8.49
6.8.50
6.8.51
6.8.52
6.8.53
6.8.54
6.8.55
6.8.56
6.8.57
6.8.58
6.8.59
6.8.60
6.8.61
6.8.62
6.8.63
6.8.64
6.8.65
6.8.66
6.8.67
6.8.68
6.8.69
6.8.70

-6 - EVS-EN 61970-301:2014

GroundDiSCONNECION ...eii e 171
JU DT L 172
JUNCHION e 173
LN e 174
LoadBreakSwitCh ..o 175
MUtUGICOUPIING .. et 176
OperatingMode datatype.........cooviiiiiiiii e, 177
PerLengthImpedanCe...... ..o 177
PerLengthPhaselmpedance ............ooiiiiiiiiiiiin e 178
PerLengthSequencelmpedance ..........ccoooviiiiiiiii i, 179
PhaselmpedanceData root class.........ccooiiiiiiiiiii 179
PhaseShuntConnectionKind enumeration .............ccocoviiiiiinnnn. 180
PhaseTapChanger. ... ..o 180
PhaseTapChangerAsymetrical..........cocoiiiiiiiiiiiiii e 181
PhaseTapChangerLinear .........ccoviiiiiiiiiiiiee e 183
PhaseTapChangerNonLinear..........ccoooiiiiiiiiiinii e 184
PhaseTapChangerSymetrical..........cccooiiiiiiiiiiiiiii e, 185
PhaseTapChangerTabular..........ccoooiiiiiiiii e 186
PhaseTapChangerTabularPoint root class ...........ccocoeevviiiiiiinnennnn. 186
Pl aNt 187
PowerTransformer ... ..o 188
PowerTransformerEnd ..o 190
ProtectedSwitCh.... ... 192
RatioTapChanger .. ..o e 193
RatioTapChangerTabular..........cooooiiiiiiii e 194
RatioTapChangerTabularPoint root class.........cc.oooiiiiiiinn. 195
ReactiveCapabilityCurve.........coooviiiiiie e 196
RECIOS T .. e 197
RectifierInVerter.. ... 198
RegulatingCondEQ.........viuiiii 199
RegulatingControl..... ... 200
RegulatingControlModeKind enumeration ...............cccoceeiiiiinnnnne. 201
RegulationSchedule....... ..o 202
RESISION . 203
RotatingMachine ... 203
SECHIONAlISEr ..t 205
SeriesSCoOMPENSALOr . ovuiiiii i 206
ShuntCompensator ... ..o 207
ShuntCompensatorPhase ..........cooiiiiiiii e, 209
SinglePhaseKind enumeration ..o 210
StaticVarCompensator. ..o, 210
SVCControlMode enumeration............cooiiiiiiiiiii e 211
SWItCN Lo 212
SWItChPhASE . ..o 213
SwitchSchedule ... .o 214
SynchronousGeneratorType enumeration ..............ccocceeiiiiiiiinenns, 215
SynchronousMachine. ... ... 215
SynchronousMachineOperatingMode enumeration........................ 218

SynchronousMachineType enumeration..............c..coooiiiiiiiiineanns 219



EVS-EN 61970-301:2014 -7 -

6.9

6.10

6.12

6.8.71 TaAPCNANGET .t 219
6.8.72 TapChangerControl ... ..o 220
6.8.73 TapChangerKind enumeration ............c.coooiiiiiiiiiii i 221
6.8.74 TapSchedule ... 221
6.8.75 TransformerControlMode enumeration...........ccc.ccovviiiiiniineineennnee, 222
6.8.76 TransformerCoreAdmittance ... 222
6.8.77 TransformerENd.... ... 223
6.8.78 TransformerMeshimpedance ..o 225
6.8.79 TransformerStarimpedance ....... ..o 225
6.8.80 TransformerTank ... 226
6.8.81 TransformerTankENd ..., 227
6.8.82 VoltageControlZoNe .......coviiiie e 228
6.8.83 WindingConnection enumeration ...........cooooiiiiiiiiiiiiii e 229
Package Generation ... 229
6.9.1 GENEIAL e 229
6.9.2 Package GenerationDynamicCs ..........ccoveuiiiiiiiiiiiiiie e 230
6.9.3 Package Production..........oouiiiiii e, 246
Package LoadMOodel. ... ..o 294
6.10.1 GENETAL . 294
6.10.2 CoNfOrmMLOad ... 295
6.10.3 ConformMLOadGroUP «.veu e 296
6.10.4 ConformLoadSchedule ..o 297
6.10.5 DAY T Y P et 298
6.10.6 E NIy AN e 298
6.10.7 LOAAAIEA . ..o e 299
6.10.8 [0 = T L o U R 299
6.10.9 LoadResponseCharacteristiC .........cocuveiiiiiiiiiiiiece e 300
6.10.10 NonConformLoad. .. ... ..o 301
6.10.11 NonConformLoadGrouUp ......oviiieiiii e 302
6.10.12 NonConformLoadSchedule ..., 303
6.10.13 POWEICULZONE ... 304
6.10.14 SeaSON rOOt Class ..ovvuiii i 304
6.10.15  SeasonDayTypeSchedule .........ccoiiiiiiiiiiiiii 305
6.10.16 SeasonName enumeration...........coooiiiiiiiiiin 305
6.10.17 StatioONSUPPIY - 306
6.10.18 SUDLOAAANEA ... 307
Package OULAgE . ... 308
6.11.1 GBNETAl e 308
6.11.2 ClearanCeTag . i i i 309
6.11.3 ClearanCeTagTyPe ..o e 310
6.11.4 OutageSchedule . ... 311
6.11.5 SwitchingOperation....... ..o 311
6.11.6 SwitchState enumeration ... 312
Package AuxiliaryEquipment. ... ... 312
6.12.1 GBNETAl e 312
6.12.2 AuxiliaryEquipment ... ..o 313
6.12.3 CurrentTransformer .. ... 314
6.12.4 Faultindicator ... 315

6.12.5 POStLINE S ENSOr e 316



6.13

6.14

6.15

6.16

-8 - EVS-EN 61970-301:2014

6.12.6 PotentialTransformer ... ..o 317
6.12.7 RS T= T 1Yo ) 318
6.12.8 SUrgeProteCtOr ... 319
Package ProteCtion ... 320
6.13.1 GENETAL e 320
6.13.2 CUITENtREIAY ..o 321
6.13.3 ProtectionEquipment ... 322
6.13.4 ReClosSeSEeqUENCE .. ...oeiii e 323
6.13.5 SynchrocheckRelay ....... ..o 324
Package EqQUIValENTS ..o 325
6.14.1 GBNETAl e 325
6.14.2 EquivalentBranch ... 325
6.14.3 EquivalentEquipment ... 326
6.14.4 Equivalentinjection ... 327
6.14.5 EquivalentNetwork ... 328
6.14.6 EquivalentShunt ... 329
PaCKage MEas ...t 330
6.15.1 GENEIAl e 330
6.15.2 ACCUMUIATOT e 333
6.15.3 AccumulatorLimit ... 334
6.15.4 AccumulatorLimitSet ... ..o 335
6.15.5 AccumulatorValue ... 335
6.15.6 ANAIOG e 336
6.15.7 ANalogLimit. ... 337
6.15.8 AnalogLimitSet ... ..o 337
6.15.9 ANAIOGVAIUE ... 338
6.15.10 COMMANG ..t 339
6.15.11 CONIOl et 340
6.15.12 (070] o1 o] I IR/ o 1= J PP 341
6.15.13 DS e e 341
6.15.14 DiscreteValue ... ... 342
6.15.15 T 0 PP 343
6.15.16 LMt et it 343
6.15.17 MeEasUIrEMENt. .. ... e 344
6.15.18 MeasurementValue ... ..o 345
6.15.19 MeasurementValueQuality ...........ccooeiiiiiiii e 346
6.15.20 MeasurementValueSource ........coocoviiiiiiiiiiici e 347
6.15.21 Quality61850 root Class ......c.viuiiiiiii e 348
6.15.22 SetPOINt . 348
6.15.23 StringMeasurement.... ... 349
6.15.24 StringMeasurementValue...........cooieiiiiiiii 350
6.15.25  Validity enumeration ..o 350
6.15.26 ValueAliasSet ... 351
6.15.27  ValUETOALNGS .. .uiieiiiei e e e 352
Package SCAD A ... o 352
6.16.1 GENETAl e 352
6.16.2 CommunicationLink ... ..o 353
6.16.3 ReMOtECONTIIOl ... 354

6.16.4 ReEMOtEPOINT ... 354



EVS-EN 61970-301:2014 -9-

6.16.5 ReMOteSOUrCe . ... 355

6.16.6 RemoteUnit ... 356

6.16.7 RemoteUnitType enumeration...........ccooooiiiiiiiiii e, 357

6.16.8 Source enumeration. ... ... 357

6.17 Package CoONtrOIAICa ... ..c..ii e 357
6.17.1 GENEIAl e 357

6.17.2 AltGeneratingUnitMeas root class...........cooooviiiiiiiiiieeee, 359

6.17.3 AltTieMeas root Class ...oo.ieieii e 360

6.17.4 CONtrOIANEa .. 360

6.17.5 ControlAreaGeneratingUnit root class..........ccooovviiiiiiiiiiieean, 361

6.17.6 ControlAreaTypeKind enumeration ............cooviiiiiiiiiiieeen, 362

6.17.7 TIEFIOW rOOt ClasS....eu i 362

6.18 Package COoNtINGENCY ...ouuiiiiie e 363
6.18.1 GENEIAl e 363

6.18.2 CONEINGENCY et 363

6.18.3 ContingencyElement...... ..o 364

6.18.4 ContingencyEquipment ..o 364

6.18.5 ContingencyEquipmentStatusKind enumeration ..............c...coooeeeee 365

6.19 Package StateVariables ..o 365
6.19.1 GENETAl e 365

6.19.2 StateVariable root class ... 366

6.19.3 SVINJECHION ... 366

6.19.4 SVPOWEIFIOW ... 367

6.19.5 SVShOMCIrCUIL ..ot 367

6.19.6 SvShuntCompensatorSections...........coooiiiiiiii i 368

6.19.7 SV S AtUS e 368

6.19.8 AV 1= [0 151 €Y o PP 369

6.19.9 SVVOIAGE .. 369

710 1o 2= o 2 /28 S 371
Figure 1 — Example of working group package dependencies ........c..ccoeveuiiiiiiiiiiiiiiiiieieeen, 34
Figure 2 — CIM IEC 61970-301 package diagram ..........ccouiiiiiiiiiii e 35
Figure 3 — Example of generalization ..o 37
Figure 4 — Example of simple association ... 37
Figure 5 — Example of aggregation ... 38
Figure 6 — EQUIPMENt CONTaINErS. ... e e e 39
LT LU I A N = g = S PP 40
Figure 8 — Connectivity MOdel.. ... oo 41
Figure 9 — Simple NetwWork eXample ... 43
Figure 10 — Simple network connectivity modeled with CIM Topology ........ccoevviiiiiiiiiiiniinnnns. 44
Figure 11 — Equipment inheritance hierarChy ... 45
Figure 12 — Transformer and Tank model..........co e 46
Figure 13 — Transformer Model ... ... e 47
Figure 14 — Transformer tap MoOdel ... ..o e 48
Figure 15 — Symmetrical Phase Shifter .........ccoiiiiiii e, 50

Figure 16 — Asymmetrical Phase Shifter ... ... 51



Figure 17 — Phase connectivity

Figure 18 — Cuts, clamps, and jumpers UML model

Figure 19 — Example before cuts

Figure 20 — Example after cuts and jumpers applied
Figure 21 — Example of jumper without cut or clamp
Figure 22 — Navigating from PSR to MeasurementValue
Figure 23 — Measurement placement
Figure 24 — Regulating control models
Figure 25 — CIM top level packages
Figure 26 — Class diagram IEC61970::IEC61970Dependencies
Figure 27 — Class diagram Domain::
Figure 28 — Class diagram Domain::
Figure 29 — Class diagram Domain::
Figure 30 — Class diagram Domain:
Figure 31 — Class diagram Domain::
Figure 32 — Class diagram Domain::
Figure 33 — Class diagram Core::
Figure 34 — Class diagram Core::
Figure 35 — Class diagram Core::
Figure 36 — Class diagram Core::
Figure 37 — Class diagram Core::

Figure 38 — Class diagram Core:

Figure 39 — Class diagram DiagramLayout::DiagramlLayout
Figure 40 — Class diagram OperationalLimits::OperationalLimits
Figure 41 — Class diagram OperationalLimits::BranchGroup
Figure 42 — Class diagram Topology::TopologicalNodeTerminal
Figure 43 — Class diagram Topology::TopologyMeasRelations
Figure 44 — Class diagram Topology::TopologyReporting
Figure 45 — Class diagram Topology::Main
Figure 46 — Class diagram Wires:
Figure 47 — Class diagram Wires::
Figure 48 — Class diagram Wires::
Figure 49 — Class diagram Wires::
Figure 50 — Class diagram Wires:
Figure 51 — Class diagram Wires::
Figure 52 — Class diagram Wires::
Figure 53 — Class diagram Wires::
Figure 54 — Class diagram Wires::
Figure 55 — Class diagram Wires::
Figure 56 — Class diagram Wires::
Figure 57 — Class diagram Wires:
Figure 58 — Class diagram Wires:
Figure 59 — Class diagram Wires:

EVS-EN 61970-301:2014

.......................................................................................... 52
.............................................................. 53

and jumpers applied ... 54
............................................................. 55
............................................................. 56
....................................................... 58
.................................................................................... 61
.................................................................................. 62
...................................................................................... 65
............................................ 67

BasicDatatypes ......ocoviiii 68
ElectricityDatatypes .......coooiiiiiiii 69
EnumeratedUnitDatatypes.........ccooieiiiiiiiiii 70
:GeneralDatatypes .....ccoooeeiiiiii 71
MonetaryDatatypes ......coovvveiiiiii 72
TimeDatatypes ......oovviiii 72
1= T o 91
NAM S . 92
CurveSchedule ..o 92
DatatyPes (oo 93
ReEPOIting .ooviiiei 93
:0peratingShare ..o, 94
................................................ 117
......................................... 123
............................................... 123
......................................... 130

............................................ 131
.................................................... 132
......................................................................... 133
TCULSANAJUMIPEIS i 136
MutualCoupling ....oviee e 137
Schedules ... 138
SwitchingEquipment ... 139
‘WiresPhaseModel ... 140
Datatypes. ... 141
InheritanceHierarchy ..........coooiiii 142
LineModel ... 143
NamingHierarchyPart1 ..., 144
NamingHierarchyPart2 ... 145
RegulatingEquipment ..., 146
TapChanger ..o 147
:VoltageControl ... 148
STransformer ..o 149



EVS-EN 61970-301:2014 -1 -

Figure 60 — Class diagram Generation::Main ............ooiiiiiiiiiii e 230
Figure 61 — Class diagram GenerationDynamics::Main ...........ccooiiiiiiiiiiii i 230
Figure 62 — Class diagram GenerationDynamics::Datatypes ..........cccooviviiiiiiiiiinieeeeen 231
Figure 63 — Class diagram Production::NUClear ............cooiiiiiiiii e 247
Figure 64 — Class diagram Production::Main ...........coooiiiiii e 248
Figure 65 — Class diagram Production::Datatypes..........ccoviiiiiiiiiiiiii e 249
Figure 66 — Class diagram Production::HYdro .........oooiiiiiiii e 250
Figure 67 — Class diagram Production::Thermal...........oooiiiii e 251
Figure 68 — Class diagram LoadModel::Main ..o 294
Figure 69 — Class diagram LoadModel::Datatypes ........ccoovviiiiiiiiiiiiii e 295
Figure 70 — Class diagram Outage::Datatypes .......ccoviriiiiiiii i 308
Figure 71 — Class diagram Outage::Main ..o 309
Figure 72 — Class diagram AuxiliaryEquipment::AuxiliaryEquipment...............ccooiinnn. 313
Figure 73 — Class diagram Protection::Main............coiiiiiii i 320
Figure 74 — Class diagram Equivalents::Main............cccoiiiiiiiii e 325
Figure 75 — Class diagram Meas::Datatypes .........coiiiiiiiiiiii e 330
Figure 76 — Class diagram Meas::COontrol ..o 331
Figure 77 — Class diagram Meas::Measurement............ccc.iiiiiiiiiiiiiiie e 332
Figure 78 — Class diagram Meas::Measurementinheritance ..............cccoeiiiiiiiiiiiein e 333
Figure 79 — Class diagram Meas::Quality..........ooiiiiiii e 333
Figure 80 — Class diagram SCADA::Datatypes ........cooeuiiiiiiiii e 352
Figure 81 — Class diagram SCADAIIMaAIN . ...t 353
Figure 82 — Class diagram ControlArea::ControlArea.........ccceoeviiiiiiiiiiie e 358
Figure 83 — Class diagram ControlArea::ControlArealnheritance.......................e. 359
Figure 84 — Class diagram ControlArea::Datatypes........ccooiiiiiiiiiiii e 359
Figure 85 — Class diagram Contingency::ContingencCy...........ooiiiiiiiiiiiii e 363
Figure 86 — Class diagram StateVariables::StateVariables.............c..coooiiiiiiiiiiiiiin 366
Table 1 — NameType class naming CONVENTIONS ..o 40
Table 2 — measurementType naming CONVENTIONS ..o e 59
Table 3 — MeasurementValueSource naming CONVENtioNS..........coouviiiiiiii i 60
Table 4 — Attributes of Package1::Class .. ... 66
Table 5 — Association ends of Package1::Class1 with other classes ............c.ccooiiiiiiinn. 66
Table 6 — Literals of Package1::Enumeration? ... 66
Table 7 — Attributes of IEC61970::IEC61970CIMVErsion ........oooiiiiiiiiiieiiii e 68
Table 8 — Attributes of Domain::ActivePoOWer ... ... 73
Table 9 — Attributes of Domain::ActivePowerChangeRate ............ccooviiiiiiiiii, 73
Table 10 — Attributes of Domain::Admittance .........coooiiiiiiiii e 73
Table 11 — Attributes of Domain::AnNglIeDegrees ... ..o 74
Table 12 — Attributes of Domain::AngleRadians ..........ccooiiiiiiiiiii e 74
Table 13 — Attributes of Domain::ApparentPOWEr ...........oiuiiii e 74
Table 14 — Attributes of Domain::CapacitanCe.............oiviiiiiii i 74

Table 15 — Attributes of Domain::ConNAUCLANCE ........c.oiiiieii e 75



Table 16 — Attributes of Domain
Table 17 — Attributes of Domain
Table 18 — Attributes of Domain
Table 19 — Attributes of Domain

Table 20 — Literals of Domain::Currency
Table 21 — Attributes of Domain::
Table 22 — Attributes of Domain::
Table 23 — Attributes of Domain::
Table 24 — Attributes of Domain::
Table 25 — Attributes of Domain::
Table 26 — Attributes of Domain::
Table 27 — Attributes of Domain::
Table 28 — Attributes of Domain::
Table 29 — Attributes of Domain:
Table 30 — Attributes of Domain::
Table 31 — Attributes of Domain::
Table 32 — Attributes of Domain::
Table 33 — Attributes of Domain::
Table 34 — Attributes of Domain::
Table 35 — Attributes of Domain::
Table 36 — Attributes of Domain::
Table 37 — Attributes of Domain::
Table 38 — Attributes of Domain::
Table 39 — Attributes of Domain::
Table 40 — Attributes of Domain::
Table 41 — Attributes of Domain::
Table 42 — Attributes of Domain:
Table 43 — Attributes of Domain::
Table 44 — Attributes of Domain::
Table 45 — Attributes of Domain::
Table 46 — Attributes of Domain::
Table 47 — Attributes of Domain::
Table 48 — Attributes of Domain::
Table 49 — Attributes of Domain::
Table 50 — Attributes of Domain::
Table 51 — Attributes of Domain::
Table 52 — Attributes of Domain::
Table 53 — Literals of Domain::UnitMultiplier
Table 54 — Literals of Domain::UnitSymbol
Table 55 — Attributes of Domain::

Table 56 — Attributes of Domain
Table 57 — Attributes of Domain
Table 58 — Attributes of Domain

-12 - EVS-EN 61970-301:2014

::ConductancePerLength ... 75
nCostPerEnergyUnit ... 75
21COStPEerVolUmMe. ... 76
COStRAtE o 76
............................................................................... 77
CUITENtFIOW ... 77
[ F=1 0 0] o1 T 77
Datelnterval ... ... 78
DateTimelnterval ..., 78
Displacement.... ..o 78
FloatQuantity ........ooouiiiii 79
FreqQUENCY oo 79
HOUIS e 79
AMPEdaANCEe ... 80
INAUCIANCE ... 80
IntegerQuantity ... 80
KiloACHIVEPOWET ... 81
=Y Vo | o 81
MINUEES . 81
MONBY et 81
P U 82
PerCent ..o 82
PreSSUIe ... 82
ReactancCe ... 82
ReactancePerLength ... 83
ReactivePowWer..... ... 83
TREAIENEIQY e 83
ReSiStanCe ... 84
ResistancePerLength..........coo 84
RotationSpeed ... ..o 84
SECONAS et 85
SPEEA e 85
StringQuUaNtity ... 85
SUSCEPLANCE .. e 86
SusceptancePerLength .........cooiiiiiiii i, 86
Temperature ... ..o 86
Timelnterval.. ... 87
......................................................................... 87
............................................................................ 87

VO AGE .o 88
::VoltagePerReactivePower ..., 88
VOIUME o 89
mVolumeFIowRate. ... 89



EVS-EN 61970-301:2014 -13 -

Table 59 — Attributes of Domain::WaterLevel ... ... e 89
Table 60 — Attributes of Domain::Weight ... 90
Table 61 — Attributes of Core::BasePOWer ... ......iiiiiiii e 94
Table 62 — Association ends of Core::BasePower with other classes .............cccooiil. 94
Table 63 — Attributes of Core::BaseVoltage........ooouiiiiiiiii 95
Table 64 — Association ends of Core::BaseVoltage with other classes ..............cooeviiininnnn. 95
Table 65 — Attributes of Core::BasicintervalSchedule...........ccoooiiiiiiiiiii e, 95
Table 66 — Assaociation ends of Core::BasicIntervalSchedule with other classes ................... 96
Table 67 — Attributes Of COre:iBay ... 96
Table 68 — Association ends of Core::Bay with other classes.............ccooiiiiiiiin . 96
Table 69 — Literals of Core::BreakerConfiguration.............cccoooiiiiiiiiiii e 97
Table 70 — Literals of Core::BusbarConfiguration .............coooiiiiiii e, 97
Table 71 — Attributes of Core::ConductingEquipment ..., 97
Table 72 — Association ends of Core::ConductingEquipment with other classes.................... 98
Table 73 — Attributes of Core::ConnectivityNode ...........coouiiiiiiiiii e 98
Table 74 — Association ends of Core::ConnectivityNode with other classes........................... 99
Table 75 — Attributes of Core::ConnectivityNodeContainer..............coooiiiiiiiiniiien, 99
Table 76 — Association ends of Core::ConnectivityNodeContainer with other classes............ 99
Table 77 — Attributes Of Core:iiCUIVE ... e 100
Table 78 — Association ends of Core::Curve with other classes.............coooiiiiis 100
Table 79 — Attributes of Core::CurveData. ... ... 100
Table 80 — Association ends of Core::CurveData with other classes ............cc.ccoiviiiiniennn. 101
Table 81 — Literals of Core:iCUrveStyle. . ... 101
Table 82 — Attributes of Core::Equipment. . ... 101
Table 83 — Association ends of Core::Equipment with other classes ...................L 102
Table 84 — Attributes of Core::EquipmentContainer.............coooiiiiiiiiii e, 102
Table 85 — Association ends of Core::EquipmentContainer with other classes .................... 103
Table 86 — Attributes of Core::GeographicalRegion..........oooiiiiiiiiii e 103
Table 87 — Association ends of Core::GeographicalRegion with other classes .................... 103
Table 88 — Attributes of Core::ldentifiedObject..........c.ooeiiiii e, 104
Table 89 — Association ends of Core::ldentifiedObject with other classes ........................... 104
Table 90 — Attributes of Core::lrregularintervalSchedule ... 104
Table 91 — Association ends of Core::IrregularintervalSchedule with other classes............. 105
Table 92 — Attributes of Core::lrregularTimePoint ..., 105
Table 93 — Association ends of Core::IrregularTimePoint with other classes ....................... 105
Table 94 — Attributes of Core::NamMe ... ..o 105
Table 95 — Association ends of Core::Name with other classes...........ccoocoviiiiiiinin, 106
Table 96 — Attributes of Core:iINamMETYPE .o 106
Table 97 — Association ends of Core::NameType with other classes ............co.coii 106
Table 98 — Attributes of Core::NameTypeAUthOrity..........oouiiiiii i 106
Table 99 — Association ends of Core::NameTypeAuthority with other classes ..................... 107
Table 100 — Attributes of Core::OperatingParticipant ...........c.cooiiiiiiiiiiiii e, 107

Table 101 — Association ends of Core::OperatingParticipant with other classes .................. 107



-14 - EVS-EN 61970-301:2014

Table 102 — Attributes of Core::OperatingShare...........coiiiiiiiiii 107
Table 103 — Association ends of Core::OperatingShare with other classes ......................... 108
Table 104 — Literals of Core::PhaseCode .......cccuuiiiiiiiiii e 108
Table 105 — Attributes of Core::PowerSystemResSoUrce ..........ccooviviiiiiiiiiiii e 109
Table 106 — Association ends of Core::PowerSystemResource with other classes............... 109
Table 107 — Attributes of Core:iPSrLiSt ... 109
Table 108 — Association ends of Core::PsrList with other classes ............cc.cooiiiiii. 110
Table 109 — Attributes of Core i PSRTYPE. ... 110
Table 110 — Association ends of Core::PSRType with other classes ............cc.ccooiiiiiii. 110
Table 111 — Attributes of Core::RegularintervalSchedule ..o, 111
Table 112 — Association ends of Core::RegularintervalSchedule with other classes............ 111
Table 113 — Attributes of Core::RegularTimePoint ... 111
Table 114 — Association ends of Core::RegularTimePoint with other classes ...................... 112
Table 115 — Attributes of Core::ReportingGroup.......ccouvviiiiiiiie e, 112
Table 116 — Association ends of Core::ReportingGroup with other classes ......................... 112
Table 117 — Attributes of Core::ReportingSuperGroup .......coeeiiiiiiii e 112
Table 118 — Association ends of Core::ReportingSuperGroup with other classes ................ 113
Table 119 — Attributes of Core::SubGeographicalRegion...........ccooviiiiiiiiiiieeee, 113
Table 120 — Association ends of Core::SubGeographicalRegion with other classes ............ 113
Table 121 — Attributes of Core::Substation..... ... 113
Table 122 — Association ends of Core::Substation with other classes .............ccc.coiiiii. 114
Table 123 — Attributes of Core::Terminal..........oiiiiiiiiii e 114
Table 124 — Association ends of Core::Terminal with other classes .............ccoocoiiiiiini. 115
Table 125 — Attributes of Core::VoltagelLevel ...... ... 116
Table 126 — Association ends of Core::VoltageLevel with other classes...........c..ccoocoiiennn. 116
Table 127 — Attributes of DiagramLayout::Diagram ...........cooiiiiiiiiiii e, 117
Table 128 — Association ends of DiagramLayout::Diagram with other classes..................... 118
Table 129 — Attributes of DiagramLayout::DiagramObject ............cooiiiii 118
Table 130 — Association ends of DiagramLayout::DiagramObject with other classes........... 119
Table 131 — Association ends of DiagramLayout::DiagramObjectGluePoint with other

LA S S et e 119
Table 132 — Attributes of DiagramLayout::DiagramObjectPoint ............cc.ccooiiiiiii, 119
Table 133 — Association ends of DiagramLayout::DiagramObjectPoint with other

Lo F= T 1= T SN 120
Table 134 — Attributes of DiagramLayout::DiagramObjectStyle ..........cccoooiiiiiiiiiiiiinn, 120
Table 135 — Association ends of DiagramLayout::DiagramObjectStyle with other

Lo F= T 1= T N 120
Table 136 — Literals of DiagramLayout::OrientationKind ..o 120
Table 137 — Attributes of DiagramLayout::TextDiagramObject ..............ccoeiiiiiiiiiiinnns 121
Table 138 — Association ends of DiagramLayout::TextDiagramObject with other

ClaS S S it 121
Table 139 — Attributes of DiagramLayout::VisibilityLayer..........coooiiiiiii 122
Table 140 — Association ends of DiagramLayout::VisibilityLayer with other classes ............ 122

Table 141 — Attributes of OperationalLimits::ActivePowerLimit..................coooiiiinnis 124



EVS-EN 61970-301:2014 - 15—

Table 142 — Association ends of OperationalLimits::ActivePowerLimit with other

(o F= T 1= S 124
Table 143 — Attributes of OperationalLimits::ApparentPowerLimit ...................cocoiiiinis 124
Table 144 — Association ends of OperationalLimits::ApparentPowerLimit with other

Lo F= TS TS 124
Table 145 — Attributes of OperationalLimits::BranchGroup ........c..coooiiiiiiiiie 125
Table 146 — Association ends of OperationalLimits::BranchGroup with other classes.......... 125
Table 147 — Attributes of OperationalLimits::BranchGroupTerminal.................ccocoeiiininnni. 125
Table 148 — Association ends of OperationalLimits::BranchGroupTerminal with other

Lo F= T 1= T S 126
Table 149 — Attributes of OperationalLimits::CurrentLimit................o 126
Table 150 — Association ends of OperationalLimits::CurrentLimit with other classes ........... 126
Table 151 — Attributes of OperationalLimits::OperationalLimit ..................ooooiiiiiiinn, 126
Table 152 — Association ends of OperationalLimits::OperationalLimit with other classes..... 127
Table 153 — Literals of OperationalLimits::OperationalLimitDirectionKind ............................ 127
Table 154 — Attributes of OperationalLimits::OperationalLimitSet.................cocoiiiiiinnni. 127
Table 155 — Association ends of OperationalLimits::OperationalLimitSet with other

Lo F= T 1= S 128
Table 156 — Attributes of OperationalLimits::OperationalLimitType.........c.ccooiiiiiiiinn. 128
Table 157 — Association ends of OperationalLimits::OperationalLimitType with other

LA S S et e 128
Table 158 — Attributes of OperationalLimits::VoltageLimit ...............coooiiiiiii . 129
Table 159 — Association ends of OperationalLimits::VoltageLimit with other classes ........... 129
Table 160 — Attributes of Topology::BusNameMarker...........cooooiiiiiiiii e 134
Table 161 — Association ends of Topology::BusNameMarker with other classes ................. 134
Table 162 — Attributes of Topology::Topologicallsland ............cccooiiiiiiiiiiii e, 134
Table 163 — Association ends of Topology::Topologicallsland with other classes ................ 134
Table 164 — Attributes of Topology::TopologicalNode ..........coooouiiiiiiii e 135
Table 165 — Association ends of Topology::TopologicalNode with other classes ................. 135
Table 166 — Attributes of Wires::ACLIineSegment..........ooiiiiiiiiiii i, 150
Table 167 — Association ends of Wires::ACLineSegment with other classes........................ 151
Table 168 — Attributes of Wires::ACLineSegmentPhase ..........ccoooiiiiiiiiiiiiii 151
Table 169 — Association ends of Wires::ACLineSegmentPhase with other classes.............. 152
Table 170 — Attributes of Wires::AsynchronousMachine ............ccccooiiiiiiiiiii i, 153
Table 171 — Association ends of Wires::AsynchronousMachine with other classes.............. 154
Table 172 — Attributes of Wires::BreaKer. ... ..o 154
Table 173 — Association ends of Wires::Breaker with other classes .............cc.coociii. 155
Table 174 — Attributes of Wires::BusbarSection ..o 155
Table 175 — Association ends of Wires::BusbarSection with other classes.......................... 156
Table 176 — Attributes of Wires::Clamp .. .o e 156
Table 177 — Association ends of Wires::Clamp with other classes............ccocceeiiiiiiininnni. 157
Table 178 — Attributes of Wires::CompositeSWitCh ..o, 157
Table 179 — Association ends of Wires::CompositeSwitch with other classes...................... 158
Table 180 — Attributes of Wires::CompositeSwitchType ... 158

Table 181 — Attributes of Wires::ConAUCION ........ovivieii e 158



- 16 - EVS-EN 61970-301:2014

Table 182 — Association ends of Wires::Conductor with other classes...................c.cL 159
Table 183 — Attributes of Wires::CoNNECIOr .........iiuiiii e 159
Table 184 — Association ends of Wires::Connector with other classes..............cc.coveiieinnn. 160
Table 185 — Literals of Wires::CoolantType ..o 160
Table 186 — Attributes of Wires::C Ut ... .o e 161
Table 187 — Association ends of Wires::Cut with other classes ............coocoiiiiiii, 161
Table 188 — Attributes of Wires::DCLIineSegment.........c.oiiiiiiiiiiiiee e, 162
Table 189 — Association ends of Wires::DCLineSegment with other classes ....................... 162
Table 190 — Attributes of Wires::DiSCONNECIOr. ... .. cuieie e 163
Table 191 — Association ends of Wires::Disconnector with other classes .................cooccene. 164
Table 192 — Attributes of Wires::ENergyCoNSUMEr .........oiviiiiiiiiiec e 165
Table 193 — Association ends of Wires::EnergyConsumer with other classes...................... 165
Table 194 — Attributes of Wires::EnergyConsumerPhase ............ccooiiiiiiiiiiiiii 166
Table 195 — Association ends of Wires::EnergyConsumerPhase with other classes ............ 166
Table 196 — Attributes of Wires::ENErgySOUIrCe ........ooviiiiiii e 167
Table 197 — Association ends of Wires::EnergySource with other classes................ccc.ccu... 167
Table 198 — Attributes of Wires::FrequencyConverter ..o 168
Table 199 — Association ends of Wires::FrequencyConverter with other classes................. 168
Table 200 — Attributes of WiIresS:iFUSE .. .ot 169
Table 201 — Association ends of Wires::Fuse with other classes ............c.oooiil 170
Table 202 — Attributes of Wires::Ground ... 170
Table 203 — Association ends of Wires::Ground with other classes ..............ccoocoiiiiiini. 171
Table 204 — Attributes of Wires::GroundDisSCONNECIOr .........ovviiiiiiiiiiie e 171
Table 205 — Association ends of Wires::GroundDisconnector with other classes................. 172
Table 206 — Attributes of Wires: :JUMPEr ... . e 172
Table 207 — Association ends of Wires::Jumper with other classes .............ccoccveiiiiiiiiinnnni. 173
Table 208 — Attributes of Wires::JUNCHiON ..o e 173
Table 209 — Association ends of Wires::Junction with other classes....................col 174
Table 210 — Attributes of Wires::iLine .. ... e 174
Table 211 — Association ends of Wires::Line with other classes..............ccooiiiiiiiiiinn. 175
Table 212 — Attributes of Wires::LoadBreakSwitch............c.ooiiii 175
Table 213 — Association ends of Wires::LoadBreakSwitch with other classes...................... 176
Table 214 — Attributes of Wires::MutualCoupling.........couiiiiiiiiii e, 177
Table 215 — Association ends of Wires::MutualCoupling with other classes ........................ 177
Table 216 — Attributes of Wires::OperatingMode ... 177
Table 217 — Attributes of Wires::PerLengthlmpedance ............cooiiiiiiiii 178
Table 218 — Association ends of Wires::PerLengthlmpedance with other classes................ 178
Table 219 — Attributes of Wires::PerLengthPhaselmpedance ..............c.oooiiiiiiiiiiineens 178
Table 220 — Association ends of Wires::PerLengthPhaselmpedance with other classes...... 178
Table 221 — Attributes of Wires::PerLengthSequencelmpedance ..............coooiiiiiiins 179

Table 222 — Association ends of Wires::PerLengthSequencelmpedance with other
Ll S S et 179

Table 223 — Attributes of Wires::PhaselmpedanceData.............ccccoeeiiiiiiiiiciiieeee, 180



EVS-EN 61970-301:2014 -17 -

Table 224 — Association ends of Wires::PhaselmpedanceData with other classes............... 180
Table 225 — Literals of Wires::PhaseShuntConnectionKind ..............coooiiiiiiiiiiiiiis 180
Table 226 — Attributes of Wires::PhaseTapChanger.........coouoeiiiiiiiiiiieee e, 181
Table 227 — Association ends of Wires::PhaseTapChanger with other classes.................... 181
Table 228 — Attributes of Wires::PhaseTapChangerAsymetrical ...........cc.ccoiviiiiiniininiinn. 182
Table 229 — Association ends of Wires::PhaseTapChangerAsymetrical with other

Ll S S it 182
Table 230 — Attributes of Wires::PhaseTapChangerLinear ..............ccooviiiiiiiiiiiececeee, 183
Table 231 — Association ends of Wires::PhaseTapChangerLinear with other classes........... 183
Table 232 — Attributes of Wires::PhaseTapChangerNonLinear .............cccoccoiiiiiiniiniininn, 184
Table 233 — Association ends of Wires::PhaseTapChangerNonLinear with other

ClaS S S it e 184
Table 234 — Attributes of Wires::PhaseTapChangerSymetrical............ccoooiiiiiiiniiniinn, 185
Table 235 — Association ends of Wires::PhaseTapChangerSymetrical with other

Lo F= T 1= T S 186
Table 236 — Attributes of Wires::PhaseTapChangerTabular ...............ccooiiiiiiiiiiiiniee, 186
Table 237 — Association ends of Wires::PhaseTapChangerTabular with other classes........ 186
Table 238 — Attributes of Wires::PhaseTapChangerTabularPoint .............co.coiiiiiinn. 187
Table 239 — Association ends of Wires::PhaseTapChangerTabularPoint with other

ClaS S S et 187
Table 240 — Attributes of Wires:iPlant ... ... 187
Table 241 — Association ends of Wires::Plant with other classes..............oooiil 188
Table 242 — Attributes of Wires::PowerTransformer ....... ..o 189
Table 243 — Association ends of Wires::PowerTransformer with other classes.................... 190
Table 244 — Attributes of Wires::PowerTransformerEnd ...........cooooiiiiiiiii 191
Table 245 — Association ends of Wires::PowerTransformerEnd with other classes.............. 192
Table 246 — Attributes of Wires::ProtectedSwitch........ ... 192
Table 247 — Association ends of Wires::ProtectedSwitch with other classes ....................... 193
Table 248 — Attributes of Wires::RatioTapChanger...........cooieiiiiiiiiiii e, 194
Table 249 — Association ends of Wires::RatioTapChanger with other classes ..................... 194
Table 250 — Attributes of Wires::RatioTapChangerTabular..............cooiiiiii 195
Table 251 — Association ends of Wires::RatioTapChangerTabular with other classes.......... 195
Table 252 — Attributes of Wires::RatioTapChangerTabularPoint.............c..cooooiiini. 195
Table 253 — Association ends of Wires::RatioTapChangerTabularPoint with other

Lo F= T 1= T S 196
Table 254 — Attributes of Wires::ReactiveCapabilityCurve............cooiiiiiii 196
Table 255 — Association ends of Wires::ReactiveCapabilityCurve with other classes........... 196
Table 256 — Attributes of Wires::ReCIOSer ... ..ooouiiii i 197
Table 257 — Association ends of Wires::Recloser with other classes............c..cooiiin, 197
Table 258 — Attributes of Wires::Rectifierlnverter ........ ... 198
Table 259 — Association ends of Wires::Rectifierlnverter with other classes........................ 199
Table 260 — Attributes of Wires::RegulatingCondEq..........cccoeiiiiiiiii e, 199
Table 261 — Association ends of Wires::RegulatingCondEq with other classes.................... 200
Table 262 — Attributes of Wires::RegulatingControl ... 201

Table 263 — Association ends of Wires::RegulatingControl with other classes..................... 201



- 18 — EVS-EN 61970-301:2014

Table 264 — Literals of Wires::RegulatingControlModeKind ...........c...cooiiiiiiiiiii 202
Table 265 — Attributes of Wires::RegulationSchedule.............ccooiiiiiiiiii i, 202
Table 266 — Association ends of Wires::RegulationSchedule with other classes.................. 202
Table 267 — Attributes of Wires::ReSIStOr .. ..o e 203
Table 268 — Association ends of Wires::Resistor with other classes....................L 203
Table 269 — Attributes of Wires::RotatingMachine...............cooooiiiii i, 203
Table 270 — Association ends of Wires::RotatingMachine with other classes....................... 205
Table 271 — Attributes of Wires::Sectionaliser....... ..o 205
Table 272 — Association ends of Wires::Sectionaliser with other classes............................ 206
Table 273 — Attributes of Wires::SeriesCompensator ...........ccoeviiiiiiiiiiiiii e, 206
Table 274 — Association ends of Wires::SeriesCompensator with other classes .................. 207
Table 275 — Attributes of Wires::ShuntCompensator ... ... 208
Table 276 — Association ends of Wires::ShuntCompensator with other classes................... 209
Table 277 — Attributes of Wires::ShuntCompensatorPhase ...........cooooiiiiiiiiiiii, 209
Table 278 — Association ends of Wires::ShuntCompensatorPhase with other classes ......... 210
Table 279 — Literals of Wires::SinglePhaseKind ..o 210
Table 280 — Attributes of Wires::StaticVarCompensator............cooooiiiiiiiiiiie 211
Table 281 — Association ends of Wires::StaticVarCompensator with other classes.............. 211
Table 282 — Literals of Wires::SVCCoNtrolMode..........coouiiiiiiiiiiiii e 212
Table 283 — Attributes of Wires::SwitCh. ... ..o 212
Table 284 — Association ends of Wires::Switch with other classes ...l 213
Table 285 — Attributes of Wires::SwitchPhase .........cooiiiiiii 214
Table 286 — Association ends of Wires::SwitchPhase with other classes..................cc... 214
Table 287 — Attributes of Wires::SwitchSchedule ... 215
Table 288 — Association ends of Wires::SwitchSchedule with other classes........................ 215
Table 289 — Literals of Wires::SynchronousGeneratorType ..........cooviiiiiiiiiiiiiiiieeeeeee, 215
Table 290 — Attributes of Wires::SynchronousMachine..............cooiiiiiiiiiii i, 216
Table 291 — Association ends of Wires::SynchronousMachine with other classes ............... 218
Table 292 — Literals of Wires::SynchronousMachineOperatingMode .................cccoiait. 218
Table 293 — Literals of Wires::SynchronousMachineType........c.ccooiiiiiiiiiiii e, 219
Table 294 — Attributes of Wires::TapChanger.........c.oiuiiiiiiiiii i, 219
Table 295 — Association ends of Wires::TapChanger with other classes ..............c..ccooeeeni. 220
Table 296 — Attributes of Wires::TapChangerControl ..........cccoiiiiiiiiiiiii e, 220
Table 297 — Association ends of Wires::TapChangerControl with other classes .................. 221
Table 298 — Literals of Wires::TapChangerKind ..........cciiiiiiiiii e 221
Table 299 — Attributes of Wires::TapSchedule....... ..o 222
Table 300 — Association ends of Wires::TapSchedule with other classes ............................ 222
Table 301 — Literals of Wires::TransformerControlMode............ccooouiiiiiiiiiiiiiiii e 222
Table 302 — Attributes of Wires::TransformerCoreAdmittance ... 223
Table 303 — Association ends of Wires::TransformerCoreAdmittance with other classes..... 223
Table 304 — Attributes of Wires::TransformerEnNd .........c.cooiiiiiiiiiii e 224
Table 305 — Association ends of Wires::TransformerEnd with other classes........................ 224

Table 306 — Attributes of Wires::TransformerMeshimpedance................coooiiiiis 225



EVS-EN 61970-301:2014 -19 -

Table 307 — Association ends of Wires::TransformerMeshimpedance with other classes ....225

Table 308 — Attributes of Wires::TransformerStarlmpedance..............ccooiiiiiiiiiiiieceee, 226
Table 309 — Association ends of Wires::TransformerStarImpedance with other classes ...... 226
Table 310 — Attributes of Wires::TransformerTank ...... ... 226
Table 311 — Association ends of Wires::TransformerTank with other classes ...................... 227
Table 312 — Attributes of Wires::TransformerTankEnd .............oooiiiiiiiiiiiii e 227
Table 313 — Association ends of Wires::TransformerTankEnd with other classes................ 228
Table 314 — Attributes of Wires::VoltageControlZone ..o 228
Table 315 — Association ends of Wires::VoltageControlZone with other classes.................. 229
Table 316 — Literals of Wires::WindingConnection ............cccoiiiiiiiiiiii e, 229
Table 317 — Literals of GenerationDynamics::BoilerControlMode ..............cooieiiiiiiiiiinninnnns. 231
Table 318 — Attributes of GenerationDynamics::BWRSteamSupply .........ccovviiiiiiiiniinin, 231
Table 319 — Association ends of GenerationDynamics::BWRSteamSupply with other

ClaS S S et e 232
Table 320 — Attributes of GenerationDynamics::CombustionTurbine ...............coccoiiiiiiinni. 232
Table 321 — Association ends of GenerationDynamics::CombustionTurbine with other

Lo F= T =TT S 233
Table 322 — Attributes of GenerationDynamics::CTTempActivePowerCurve........................ 234
Table 323 — Association ends of GenerationDynamics::CTTempActivePowerCurve with

O ClaS S S i s 234
Table 324 — Attributes of GenerationDynamics::DrumBoiler.............cooooiiiiiiiiiiiiie, 234
Table 325 — Association ends of GenerationDynamics::DrumBoiler with other classes........ 235
Table 326 — Attributes of GenerationDynamics::FossilSteamSupply........ccoooiiiiiiiiiin. 236
Table 327 — Association ends of GenerationDynamics::FossilSteamSupply with other

LA S S it 237
Table 328 — Attributes of GenerationDynamics::HeatRecoveryBoiler....................cooii. 237
Table 329 — Association ends of GenerationDynamics::HeatRecoveryBoiler with other

Lo F= T 1= T S 238
Table 330 — Attributes of GenerationDynamics::HydroTurbine ..............ccooooiiiiiiiiiiinnenns 239
Table 331 — Association ends of GenerationDynamics::HydroTurbine with other

Lo P2 F 1T PPN 239
Table 332 — Attributes of GenerationDynamics::PrimeMover...........ccoiiiiiiiiie 240
Table 333 — Association ends of GenerationDynamics::PrimeMover with other classes....... 240
Table 334 — Attributes of GenerationDynamics::PWRSteamSupply .........ooveviiiiiiiiiiininennss 240
Table 335 — Association ends of GenerationDynamics::PWRSteamSupply with other

Lo F= T 1= T PN 241
Table 336 — Attributes of GenerationDynamics::SteamSupply ......ccoooiiiiiiiiiiiiiiiis 241
Table 337 — Association ends of GenerationDynamics::SteamSupply with other classes.....242
Table 338 — Attributes of GenerationDynamics::SteamTurbine............c.oooiiiiiiiiiincen, 242
Table 339 — Association ends of GenerationDynamics::SteamTurbine with other

Lo F= T 1= N 243
Table 340 — Attributes of GenerationDynamics::Subcritical ..............coooiiiii 244
Table 341 — Association ends of GenerationDynamics::Subcritical with other classes......... 245
Table 342 — Attributes of GenerationDynamics::Supercritical .............ccooiiiiiiiiiiiiiiinn 245

Table 343 — Association ends of GenerationDynamics::Supercritical with other classes...... 246
Table 344 — Literals of GenerationDynamics::TurbineType ......cooeeiiiiiiiiiiiii e 246



- 20 - EVS-EN 61970-301:2014

Table 345 — Attributes of Production::AirCoOmpPreSSOr ... .o 251
Table 346 — Association ends of Production::AirCompressor with other classes.................. 252
Table 347 — Attributes of Production::CAESPIant.........coooiiiii e 252
Table 348 — Association ends of Production::CAESPIlant with other classes........................ 253
Table 349 — Attributes of Production::Classification ... 253
Table 350 — Attributes of Production::CogenerationPlant .............c..coooiiiiiiiiiiie, 254
Table 351 — Association ends of Production::CogenerationPlant with other classes ............ 254
Table 352 — Attributes of Production::CombinedCyclePlant..............coooiiiiiiis 254
Table 353 — Association ends of Production::CombinedCyclePlant with other classes......... 255
Table 354 — Attributes of Production::CostPerHeatUnit............ccoooiiiiiiiii 255
Table 355 — Attributes of Production::EmIiSSioNn .........ooiiiiiiiiii e 255
Table 356 — Attributes of Production::EmissionAccount............ooooiiiiiiii e 256
Table 357 — Association ends of Production::EmissionAccount with other classes .............. 256
Table 358 — Attributes of Production::EmissionCurve..........cooviiiiiiiiiiiiee e 257
Table 359 — Association ends of Production::EmissionCurve with other classes.................. 257
Table 360 — Literals of Production::EmissionType ........cooiiiiiiii e 257
Table 361 — Literals of Production::EmissionValueSource............cooooiiiiiiiiiie 258
Table 362 — Attributes of Production::FossilFuel ... 258
Table 363 — Association ends of Production::FossilFuel with other classes......................... 259
Table 364 — Attributes of Production::FuelAllocationSchedule...............coos 259
Table 365 — Association ends of Production::FuelAllocationSchedule with other classes ....260
Table 366 — Literals of Production::FUelType ....ccoooiiiiiii e, 260
Table 367 — Attributes of Production::GeneratingUnit.............ccooiiiiiiiiiiii e, 260
Table 368 — Association ends of Production::GeneratingUnit with other classes ................. 263
Table 369 — Literals of Production::GeneratorControlMode ... 263
Table 370 — Literals of Production::GeneratorControlSource........ccoocveiiiiiiiiiiiiiiiieiieen 264
Table 371 — Literals of Production::GeneratorOperatingMode .............c.cooiiiiiiiiiiieeean, 264
Table 372 — Attributes of Production::GenUnitOpCostCurve............ooiiiiiiiiiiieen 265
Table 373 — Association ends of Production::GenUnitOpCostCurve with other classes ....... 265
Table 374 — Attributes of Production::GenUnitOpSchedule ............c.cooviiiiiiiiiiiee, 266
Table 375 — Association ends of Production::GenUnitOpSchedule with other classes ......... 266
Table 376 — Attributes of Production::GrossToNetActivePowerCurve ..............cocioiiiiiiniant. 267
Table 377 — Association ends of Production::GrossToNetActivePowerCurve with other

LA S S et 267
Table 378 — Attributes of Production::HeatlnputCurve............coooiiiiiiiii e, 268
Table 379 — Association ends of Production::HeatlnputCurve with other classes................. 268
Table 380 — Attributes of Production::HeatRate ... 268
Table 381 — Attributes of Production::HeatRateCurve ..........cc.ooiiiiiiiiii 269
Table 382 — Association ends of Production::HeatRateCurve with other classes ................. 269
Table 383 — Literals of Production::HydroEnergyConversionKind .............cccoooiiiiiiniiniennn. 270
Table 384 — Attributes of Production::HydroGeneratingEfficiencyCurve ...............c..ccoo. 270
Table 385 — Association ends of Production::HydroGeneratingEfficiencyCurve with

O T ClaS S S i e 270

Table 386 — Attributes of Production::HydroGeneratingUnit ...............ooooiiiiiiiiiin, 271



EVS-EN 61970-301:2014 -21-

Table 387 — Association ends of Production::HydroGeneratingUnit with other classes ........ 272
Table 388 — Literals of Production::HydroPlantType.......ccoeviiiiiii e, 273
Table 389 — Attributes of Production::HydroPowerPlant ............ccccoooiiiiiiii i, 273
Table 390 — Association ends of Production::HydroPowerPlant with other classes.............. 274
Table 391 — Attributes of Production::HydroPump ........ccoooiiiiiiii e 274
Table 392 — Association ends of Production::HydroPump with other classes....................... 275
Table 393 — Attributes of Production::HydroPumpOpSchedule ..............coooiiiiiiiiiin 275
Table 394 — Association ends of Production::HydroPumpOpSchedule with other

Lo F= T =TT S 276
Table 395 — Attributes of Production::IncrementalHeatRateCurve ..................ooiits 276
Table 396 — Association ends of Production::IncrementalHeatRateCurve with other

ClaS S S it e 276
Table 397 — Attributes of Production::InflowForecast ... 277
Table 398 — Association ends of Production::InflowForecast with other classes .................. 277
Table 399 — Attributes of Production::LevelVsVolumeCurve ............ooovviiiiiiiiiiii e 278
Table 400 — Association ends of Production::LevelVsVolumeCurve with other classes........ 278
Table 401 — Attributes of Production::NuclearGeneratingUnit...............cooooii, 278
Table 402 — Association ends of Production::NuclearGeneratingUnit with other classes ..... 280
Table 403 — Attributes of Production::PenstockLOSSCUIvVe ..........ccoiviuiiiiiiiiiiiiiiieceeieee 280
Table 404 — Association ends of Production::PenstockLossCurve with other classes.......... 281
Table 405 — Literals of Production::PenstoCKTYpe . ...c..oiuiiiiiii e 281
Table 406 — Attributes of Production::ReServoir .. ... ..o 281
Table 407 — Association ends of Production::Reservoir with other classes.......................... 282
Table 408 — Attributes of Production::ShutdownCurve..........ccoooiiiiiiiiiii e 283
Table 409 — Association ends of Production::ShutdownCurve with other classes ................ 283
Table 410 — Literals of Production::SpillwayGateType.........ccoiiiiiiiiiiiii e 283
Table 411 — Attributes of Production::StartignFuelCurve..............cooiiiiiii i, 284
Table 412 — Association ends of Production::StartlgnFuelCurve with other classes............. 284
Table 413 — Attributes of Production::StartMainFuelCurve ... 285
Table 414 — Association ends of Production::StartMainFuelCurve with other classes.......... 285
Table 415 — Attributes of Production::StartRampCurve ...........c.cooiiiiiiiiiii i, 286
Table 416 — Association ends of Production::StartRampCurve with other classes ............... 286
Table 417 — Attributes of Production::StartupModel ........ ..o 286
Table 418 — Association ends of Production::StartupModel with other classes .................... 287
Table 419 — Attributes of Production::SteamSendoutSchedule.................cocoii 287
Table 420 — Association ends of Production::SteamSendoutSchedule with other

Lo F= T 1= T S 288
Table 421 — Literals of Production::SurgeTankCode ..........ooouiiiiiiiiiiiiii e 288
Table 422 — Attributes of Production::TailbayLosSCUurve ...........ccooviiiiiiiiiii e, 288
Table 423 — Association ends of Production::TailbayLossCurve with other classes............. 289
Table 424 — Attributes of Production::TargetLevelSchedule .............coooiiiiiii 289
Table 425 — Association ends of Production::TargetLevelSchedule with other classes........ 289
Table 426 — Attributes of Production::ThermalGeneratingUnit................ccooooiiiiiiiininen. 290

Table 427 — Association ends of Production::ThermalGeneratingUnit with other classes..... 291



-22 - EVS-EN 61970-301:2014

Table 428 — Attributes of Production::WindGeneratingUnit...........c..ocooii 292
Table 429 — Association ends of Production::WindGeneratingUnit with other classes.......... 293
Table 430 — Attributes of LoadModel::ConformLoad...........ooouiiiiiiiiiiiii e 295
Table 431 — Association ends of LoadModel::ConformLoad with other classes.................... 296
Table 432 — Attributes of LoadModel::ConformLoadGroup ........cooovieiiiiiiiiiiiiieeeeeee 296
Table 433 — Association ends of LoadModel::ConformLoadGroup with other classes.......... 297
Table 434 — Attributes of LoadModel::ConformLoadSchedule .............ccoooiiiiiiiiiiiis 297
Table 435 — Association ends of LoadModel::ConformLoadSchedule with other classes ..... 297
Table 436 — Attributes of LoadModel::DayType ....c.oiuiiiiiii e 298
Table 437 — Association ends of LoadModel::DayType with other classes........................... 298
Table 438 — Attributes of LoadModel::ENergyArea .........ovvieeiiiieeee e, 298
Table 439 — Association ends of LoadModel::EnergyArea with other classes ...................... 298
Table 440 — Attributes of LoadModel::LoadArea. ... ..o 299
Table 441 — Association ends of LoadModel::LoadArea with other classes ......................... 299
Table 442 — Attributes of LoadModel::LoadGroup .......oeviiiiiiiee e 299
Table 443 — Association ends of LoadModel::LoadGroup with other classes ....................... 299
Table 444 — Attributes of LoadModel::LoadResponseCharacteristic ...............ccocoiiiiiiits 300
Table 445 — Association ends of LoadModel::LoadResponseCharacteristic with other

LA S S et 301
Table 446 — Attributes of LoadModel::NonConformLoad...........ccoooiiiiiiiii e 301
Table 447 — Association ends of LoadModel::NonConformLoad with other classes ............. 302
Table 448 — Attributes of LoadModel::NonConformLoadGroup ...........coevvviiiiieiiiiiiiiieeeenes 302
Table 449 — Association ends of LoadModel::NonConformLoadGroup with other

LA S S et e 303
Table 450 — Attributes of LoadModel::NonConformLoadSchedule ...................ooiiit. 303
Table 451 — Association ends of LoadModel::NonConformLoadSchedule with other

Lo F= T 1= T S 303
Table 452 — Attributes of LoadModel::PowerCutZone...........coiviiiiiiiiiiiiieee e 304
Table 453 — Association ends of LoadModel::PowerCutZone with other classes ................. 304
Table 454 — Attributes of LoadModel::Season ... ..o 304
Table 455 — Association ends of LoadModel::Season with other classes............................ 305
Table 456 — Attributes of LoadModel::SeasonDayTypeSchedule...............coooiiiiiiiiinnnni. 305
Table 457 — Association ends of LoadModel::SeasonDayTypeSchedule with other

Lo F= T 1= S 305
Table 458 — Literals of LoadModel::SeasonName ........ ... 306
Table 459 — Attributes of LoadModel::StationSupply ......ooviiiiiii e, 306
Table 460 — Association ends of LoadModel::StationSupply with other classes................... 307
Table 461 — Attributes of LoadModel::SubLoadArea...........coooiiiiii e 307
Table 462 — Association ends of LoadModel::SubLoadArea with other classes ................... 308
Table 463 — Attributes of Outage::ClearanCeTag.........oeuiiniiiiiii e 310
Table 464 — Association ends of Outage::ClearanceTag with other classes ........................ 310
Table 465 — Attributes of Outage::ClearanceTagType .....cc.oveviiiiiiiiiiii e 310
Table 466 — Association ends of Outage::ClearanceTagType with other classes................. 311

Table 467 — Attributes of Outage::OutageSchedule...........cccoeiiiiiiiiiiiii e, 311



EVS-EN 61970-301:2014 - 23 -

Table 468 — Association ends of Outage::OutageSchedule with other classes .................... 311
Table 469 — Attributes of Outage::SwitchingOperation ............cccooiiiiiiiiiii e, 312
Table 470 — Association ends of Outage::SwitchingOperation with other classes................ 312
Table 471 — Literals of Outage::SwitchState ... 312
Table 472 — Attributes of AuxiliaryEquipment::AuxiliaryEquipment ... 313
Table 473 — Association ends of AuxiliaryEquipment::AuxiliaryEquipment with other

Ll S S it 314
Table 474 — Attributes of AuxiliaryEquipment::CurrentTransformer ..............ccoocoiiiiiiinnnni. 314
Table 475 — Association ends of AuxiliaryEquipment::CurrentTransformer with other

Lo F= T =TT S 315
Table 476 — Attributes of AuxiliaryEquipment::Faultindicator.................ccooiiiiiiiiin . 315
Table 477 — Association ends of AuxiliaryEquipment::Faultindicator with other classes ...... 316
Table 478 — Attributes of AuxiliaryEquipment::PostLineSensor ... 316
Table 479 — Association ends of AuxiliaryEquipment::PostLineSensor with other

Lo F= T 1= T S 317
Table 480 — Attributes of AuxiliaryEquipment::PotentialTransformer ..................cccooiiinil 317
Table 481 — Association ends of AuxiliaryEquipment::PotentialTransformer with other

Lo F= T 1= S 318
Table 482 — Attributes of AuxiliaryEquipment::Sensor ... ... 318
Table 483 — Association ends of AuxiliaryEquipment::Sensor with other classes................. 319
Table 484 — Attributes of AuxiliaryEquipment::SurgeProtector.............coooviiiiiiiiin, 319
Table 485 — Association ends of AuxiliaryEquipment::SurgeProtector with other

Lo F= T =TT S 320
Table 486 — Attributes of Protection::CurrentRelay..........coiiiiii 321
Table 487 — Association ends of Protection::CurrentRelay with other classes ..................... 322
Table 488 — Attributes of Protection::ProtectionEquipment...........ccooiiiiiiiii i, 322
Table 489 — Association ends of Protection::ProtectionEquipment with other classes ......... 323
Table 490 — Attributes of Protection::RecloseSequence ... 323
Table 491 — Association ends of Protection::RecloseSequence with other classes.............. 323
Table 492 — Attributes of Protection::SynchrocheckRelay ............ccoooiiiiiiiiiiii 324
Table 493 — Association ends of Protection::SynchrocheckRelay with other classes ........... 324
Table 494 — Attributes of Equivalents::EquivalentBranch ... 326
Table 495 — Association ends of Equivalents::EquivalentBranch with other classes ............ 326
Table 496 — Attributes of Equivalents::EquivalentEquipment...............cooiii i, 327
Table 497 — Association ends of Equivalents::EquivalentEquipment with other classes....... 327
Table 498 — Attributes of Equivalents::Equivalentinjection ... 328
Table 499 — Association ends of Equivalents::Equivalentinjection with other classes.......... 328
Table 500 — Attributes of Equivalents::EquivalentNetwork...............cooooiiiiiiiiii, 329
Table 501 — Association ends of Equivalents::EquivalentNetwork with other classes .......... 329
Table 502 — Attributes of Equivalents::EquivalentShunt ... 329
Table 503 — Association ends of Equivalents::EquivalentShunt with other classes .............. 330
Table 504 — Attributes of Meas::ACCUMUIAtOr .. ..o 334
Table 505 — Association ends of Meas::Accumulator with other classes................c........... 334
Table 506 — Attributes of Meas::AccumulatorLimit....... ... 334

Table 507 — Association ends of Meas::AccumulatorLimit with other classes ...................... 335



- 24 - EVS-EN 61970-301:2014

Table 508 — Attributes of Meas::AccumulatorLimitSet ... 335
Table 509 — Association ends of Meas::AccumulatorLimitSet with other classes ................. 335
Table 510 — Attributes of Meas::AccumulatorValue ...........cooooiiiiiiiiii e 335
Table 511 — Association ends of Meas::AccumulatorValue with other classes..................... 336
Table 512 — Attributes of Meas::ANaAlOg.. ... oo 336
Table 513 — Association ends of Meas::Analog with other classes ...............ccoccieiiiiiiinnni. 337
Table 514 — Attributes of Meas::AnalogLimit ..........oooiiiiii i, 337
Table 515 — Association ends of Meas::AnalogLimit with other classes................c..cooe. 337
Table 516 — Attributes of Meas::AnalogLimitSet...........ooii 338
Table 517 — Association ends of Meas::AnalogLimitSet with other classes.......................... 338
Table 518 — Attributes of Meas::AnalogValue...........ccooiiiiiiiiiii e, 338
Table 519 — Association ends of Meas::AnalogValue with other classes ..............c..ccooceene. 339
Table 520 — Attributes of Meas::Command.........coiiiiii e 339
Table 521 — Association ends of Meas::Command with other classes ..............cc.cooeiii. 340
Table 522 — Attributes of Meas::CoNtrol ... ..o 340
Table 523 — Association ends of Meas::Control with other classes...............ccoiil 340
Table 524 — Attributes of Meas::ControlTYPe ... 341
Table 525 — Association ends of Meas::ControlType with other classes ................cccoeenini. 341
Table 526 — Attributes of Meas::DiSCrete. ... oo 341
Table 527 — Association ends of Meas::Discrete with other classes ... 342
Table 528 — Attributes of Meas::DiscreteValue ... 342
Table 529 — Association ends of Meas::DiscreteValue with other classes ................ccc... 342
Table 530 — Attributes of Meas::Limit..... ..o 343
Table 531 — Association ends of Meas::Limit with other classes...............cois 343
Table 532 — Attributes of Meas::LimitSet...... ... 343
Table 533 — Association ends of Meas::LimitSet with other classes .............cc.coiii, 344
Table 534 — Attributes of Meas::Measurement ...........coooiiiiiiiiii e 345
Table 535 — Association ends of Meas::Measurement with other classes ............................ 345
Table 536 — Attributes of Meas::MeasurementValue ... 346
Table 537 — Association ends of Meas::MeasurementValue with other classes ................... 346
Table 538 — Attributes of Meas::MeasurementValueQuality..............coooiiiiiiiiii i 347
Table 539 — Association ends of Meas::MeasurementValueQuality with other classes ........ 347
Table 540 — Attributes of Meas::MeasurementValueSource..............cooeeiiiiiiiiiiiiiiii i 347
Table 541 — Association ends of Meas::MeasurementValueSource with other classes ........ 348
Table 542 — Attributes of Meas::QualityB1850 .........couniiiiiii e 348
Table 543 — Attributes of Meas::SetPoint ... 349
Table 544 — Association ends of Meas::SetPoint with other classes.............cc.ccooiiiini. 349
Table 545 — Attributes of Meas::StringMeasurement ............cccooiiiiiiiiiiii e, 349
Table 546 — Association ends of Meas::StringMeasurement with other classes................... 350
Table 547 — Attributes of Meas::StringMeasurementValue ...............cooiiiiiiii 350
Table 548 — Association ends of Meas::StringMeasurementValue with other classes.......... 350
Table 549 — Literals of Meas::Validity ........ccooiiiiiiii e 351

Table 550 — Attributes of Meas::ValueAliasSSet. ... e 351



EVS-EN 61970-301:2014 - 25—

Table 551 — Association ends of Meas::ValueAliasSet with other classes ........................... 351
Table 552 — Attributes of Meas::ValueTOAAS ........iiiiiii e 352
Table 553 — Association ends of Meas::ValueToAlias with other classes..............cc.ccoeeeenne. 352
Table 554 — Attributes of SCADA::CommunicationLink...........coooiiiii e 353
Table 555 — Association ends of SCADA::CommunicationLink with other classes ............... 354
Table 556 — Attributes of SCADA::RemoteCoNntrol.........cooouiiiiiiiiii e 354
Table 557 — Association ends of SCADA::RemoteControl with other classes ...................... 354
Table 558 — Attributes of SCADA::RemotePoint ... ... 355
Table 559 — Association ends of SCADA::RemotePoint with other classes.......................... 355
Table 560 — Attributes of SCADA::REMOtESOUICE .. ccuuiivniiiiiii e 355
Table 561 — Association ends of SCADA::RemoteSource with other classes....................... 356
Table 562 — Attributes of SCADA::RemoteUnit...... ..o 356
Table 563 — Association ends of SCADA::RemoteUnit with other classes ........................... 356
Table 564 — Literals of SCADA::RemMoteUnNitTypPe . ..c.oiviiiiie e, 357
Table 565 — Literals of SCADAIISOUICE . oouuiiiiii i 357
Table 566 — Attributes of ControlArea::AltGeneratingUnitMeas ............ccoooiiiiiiiiis 360
Table 567 — Association ends of ControlArea::AltGeneratingUnitMeas with other

Gl S S et 360
Table 568 — Attributes of ControlArea::AIRTIEMEaS ......coviiiiiiii i 360
Table 569 — Association ends of ControlArea::AltTieMeas with other classes...................... 360
Table 570 — Attributes of ControlArea::ControlArea. ... ..o 361
Table 571 — Association ends of ControlArea::ControlArea with other classes .................... 361
Table 572 — Association ends of ControlArea::ControlAreaGeneratingUnit with other

LA S S et e 362
Table 573 — Literals of ControlArea::ControlAreaTypeKind...........cooviiiiiiiiiiiii 362
Table 574 — Attributes of ControlArea::TIeFIOW .. ... 362
Table 575 — Association ends of ControlArea::TieFlow with other classes.............c..cc.ccun.. 362
Table 576 — Attributes of Contingency::ContingenCy .........ooviiniiiiiii e, 363
Table 577 — Association ends of Contingency::Contingency with other classes................... 364
Table 578 — Attributes of Contingency::ContingencyElement............cooooiiiiiiiiiiiis 364
Table 579 — Association ends of Contingency::ContingencyElement with other classes ...... 364
Table 580 — Attributes of Contingency::ContingencyEquipment...............oooiiiiiiiiiiinnennis 364
Table 581 — Association ends of Contingency::ContingencyEquipment with other

Lo F= T 1= T S 365
Table 582 — Literals of Contingency::ContingencyEquipmentStatusKind ............................. 365
Table 583 — Attributes of StateVariables::Svinjection...........c.cooiiiiiiiiii e, 367
Table 584 — Association ends of StateVariables::Svinjection with other classes.................. 367
Table 585 — Attributes of StateVariables::SvPowerFIlow ... 367
Table 586 — Association ends of StateVariables::SvPowerFlow with other classes.............. 367
Table 587 — Attributes of StateVariables::SvShortCircuit..........ccoooiiiiiiiiii 368
Table 588 — Association ends of StateVariables::SvShortCircuit with other classes ............ 368
Table 589 — Attributes of StateVariables::SvShuntCompensatorSections ............................ 368

Table 590 — Association ends of StateVariables::SvShuntCompensatorSections with
O T ClaS S S i e 368



- 26 — EVS-EN 61970-301:2014

Table 591 — Attributes of StateVariables::SvStatus ... 369
Table 592 — Association ends of StateVariables::SvStatus with other classes..................... 369
Table 593 — Attributes of StateVariables::SvTapStep ....cocoviviiiiiii e, 369
Table 594 — Association ends of StateVariables::SvTapStep with other classes.................. 369
Table 595 — Attributes of StateVariables::SvVoltage ... 369

Table 596 — Association ends of StateVariables::SvVoltage with other classes................... 370



EVS-EN 61970-301:2014 - 29 —

INTRODUCTION

This standard is one of the IEC 61970 series which define an application program interface
(API) for an energy management system (EMS). This standard was originally based upon the
work of the EPRI Control Center APl (CCAPI) research project (RP-3654-1). The principal
objectives of the EPRI CCAPI project were to:

e reduce the cost and time needed to add new applications to an EMS;

e protect the investment of existing applications or systems that are working effectively
with an EMS.

The principal objective of the IEC 61970 series of standards is to produce standards which
facilitate the integration of EMS applications developed independently by different vendors,
between entire EMS systems developed independently, or between an EMS system and other
systems concerned with different aspects of power system operations, such as generation or
distribution management systems (DMS). This is accomplished by defining application
program interfaces to enable these applications or systems access to public data and
exchange information independent of how such information is represented internally.

The common information model (CIM) specifies the semantics for this APIl. The component
interface specifications (CIS), which are contained in other parts of the IEC 61970 standards,
specify the content of the messages exchanged.

The CIM is an abstract model that represents all the major objects in an electric utility
enterprise typically needed to model the operational aspects of a utility. This model includes
public classes and attributes for these objects, as well as the relationships between them.

The objects represented in the CIM are abstract in nature and may be used in a wide variety
of applications. The use of the CIM goes far beyond its application in an EMS. This standard
should be understood as a tool to enable integration in any domain where a common power
system model is needed to facilitate interoperability and plug compatibility between
applications and systems independent of any particular implementation.

This standard, IEC 61970-301, defines the CIM base set of packages which provide a logical
view of the functional aspects of an energy management system including SCADA. Other
functional areas are standardized in separate IEC documents that augment and reference this
base CIM standard. For example, IEC 61968-11 addresses distribution models and references
this base CIM standard. While there are multiple IEC standards dealing with different parts of
the CIM, there is a single, unified information model comprising the CIM behind all these
individual standards documents.

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of a patent concerning a
computer-based implementation of an object-oriented power system model in a relational
database. As such, it does not conflict with the development of any logical power system
model including the common information model (CIM), where implementation of the model is
not defined.

The IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences
either free of charge or under reasonable and non-discriminatory terms and conditions with
applicants throughout the world. In this respect, the statement of the holder of this patent right
is registered with IEC. Information may be obtained from:

ICL
Wenlock Way

West Gorton
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Manchester
M12 5DR
United Kingdom (U.K.)

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

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 301: Common information model (CIM) base

1 Scope

The common information model (CIM) is an abstract model that represents all the major
objects in an electric utility enterprise typically involved in utility operations. By providing a
standard way of representing power system resources as object classes and attributes, along
with their relationships, the CIM facilitates the integration of Energy Management System
(EMS) applications developed independently by different vendors, between entire EMS
systems developed independently, or between an EMS system and other systems concerned
with different aspects of power system operations, such as generation or distribution
management. SCADA is modeled to the extent necessary to support power system simulation
and inter-control center communication. The CIM facilitates integration by defining a common
language (i.e. semantics) based on the CIM to enable these applications or systems to access
public data and exchange information independent of how such information is represented
internally.

The object classes represented in the CIM are abstract in nature and may be used in a wide
variety of applications. The use of the CIM goes far beyond its application in an EMS. This
standard should be understood as a tool to enable integration in any domain where a common
power system model is needed to facilitate interoperability and plug compatibility between
applications and systems independent of any particular implementation.

Due to the size of the complete CIM, the object classes contained in the CIM are grouped into
a number of logical Packages, each of which represents a certain part of the overall power
system being modeled. Collections of these Packages are progressed as separate
International Standards. This particular International Standard specifies a Base set of
packages which provide a logical view of the functional aspects of Energy Management
System (EMS) information within the electric utility enterprise that is shared between all
applications. Other standards specify more specific parts of the model that are needed by only
certain applications. Subclause 4.2 below provides the current grouping of packages into
standards documents.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV)
http://www.electropedia.org

IEC 60870-6 (all parts), Telecontrol equipment and systems — Part 6. Telecontrol protocols
compatible with ISO standards and ITU-T recommendations

IEC 61850 (all parts), Communication networks and systems for power utility automation

IEC 61850-7-3:2010, Communication networks and systems for power utility automation —
Part 7-3: Basic communication structure — Common data classes





