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1 Copyright notice:

N

Copyright © ENTSO-E. All Rights Reserved.

This document and its whole translations may be copied and furnished to others, and derivative
works that comment on or otherwise explain it or assist in its implementation may be prepared,
copied, published and distributed, in whole or in part, without restriction of any kind, provided
that the above copyright notice and this paragraph are included on all such copies and
derivative works. However, this document itself may not be modified in any way, except for
literal and whole translation into languages other than English and under all circumstances, the
copyright notice or references to ENTSO-E may not be removed.

O©CoOoO~NO UL~ W

10  This document and the information contained herein is provided on an "as is" basis.

11 ENTSO-E DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
12 LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT
13 INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
14 FITNESS FOR A PARTICULAR PURPOSE.

15 This document is maintained by the ENTSO-E CIM WG. Comments or remarks are to be
16 provided at cim@entsoe.eu

17 NOTE CONCERNING WORDING USED IN THIS DOCUMENT

18 The force of the following words is modified by the requirement level of the document in which
19 they are used.

20 e SHALL: This word, or the terms “REQUIRED” or “MUST”, means that the definition is an

21 absolute requirement of the specification.

22 e SHALL NOT: This phrase, or the phrase “MUST NOT”, means that the definition is an
23 absolute prohibition of the specification.

24 e SHOULD: This word, or the adjective “RECOMMENDED”, means that there may exist valid
25 reasons in particular circumstances to ignore a particular item, but the full implications must
26 be understood and carefully weighed before choosing a different course.

27 e SHOULD NOT: This phrase, or the phrase “NOT RECOMMENDED”, means that there may
28 exist valid reasons in particular circumstances when the particular behaviour is acceptable
29 or even useful, but the full implications should be understood and the case carefully weighed
30 before implementing any behaviour described with this label.

31 e MAY: This word, or the adjective “OPTIONAL”, means that an item is truly optional.
32
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616 LV T 14 =T o] = T == 1 125
617 Table 149 — Attributes of ExtControl::SystemControl.........cccviiiiiiiiiii e 125
618 Table 150 — Association ends of ExtControl::SystemControl with other classes .................. 126
619  Table 151 — Attributes of ExtControl::PowerFrequencyController ..........ccooooviiiniiniiniineennn. 127
620 Table 152 — Association ends of ExtControl::PowerFrequencyController with other

621 Lo =TT 1 127
622 Table 153 — Attributes of ExtControl::PowerElectronicsUnitController ............ccoooeiiiiiiinnnn 128
623  Table 154 — Association ends of ExtControl::PowerElectronicsUnitController with other

624 Lo =TT 1 128
625  Table 155 — Attributes of ExtControl::PowerElectronicsConnectionController ...................... 129
626 Table 156 — Association ends of ExtControl::PowerElectronicsConnectionController

627 WItH OTNEE CIAaSSES .. et et eas 129
628 Table 157 — Literals of ExtControl::PowerFrequencyControlKind..............cccooviiiiiiiiininnnns 130
629  Table 158 — Attributes of ExtControl::ArealnterchangeController...........ccoooiiiiiiinininnnnn. 130
630 Table 159 — Association ends of ExtControl::ArealnterchangeController with other

631 Lo =TT 1 131
632 Table 160 — Attributes of ExtControl::FrequencyMonitoringTerminal .............cccoooeeviiininnnns 131
633  Table 161 — Association ends of ExtControl::FrequencyMonitoringTerminal with other

634 Lo =TT 1 132
635 Table 162 — Attributes of ExtCore::PointOfCommonCoupling ........ccooviiiiiiiiiniiiniinneeeen, 133
636 Table 163 — Association ends of ExtCore::PointOfCommonCoupling with other classes...... 133
637 Table 164 — Attributes of ExtCore::ACPointOfCommonCoupling .........cooviiiiiiiiiiineens 133
638 Table 165 — Association ends of ExtCore::ACPointOfCommonCoupling with other

639 Lo =TT 1 134
640 Table 166 — Attributes of ExtCore::DCPointOfCommonCoupling ........ccooeoveiiniiiniiiniiiniineennn. 134
641  Table 167 — Association ends of ExtCore::DCPointOfCommonCoupling with other

642 (o - LT 1 PP 134
643  Table 168 — Attributes of ExtDirectCurent:: ACTIECOrTidOr .......vvuiiiieiiei e 137
644  Table 169 — Association ends of ExtDirectCurent::ACTieCorridor with other classes........... 138
645 Table 170 — Attributes of ExtDirectCurent::DCPOIE ........ooiiiiiiii e 138
646 Table 171 — Association ends of ExtDirectCurent::DCPole with other classes ..................... 139
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647  Table 172 — Attributes of ExtDirectCurent::DCTIeCOrridor.......ccocuuveiieiiieiiieiineci e 140
648  Table 173 — Association ends of ExtDirectCurent::DCTieCorridor with other classes .......... 140
649 Table 174 — Attributes of ExtDirectCurent::TieCOrridor.......c.viuiiuieiieie e 141
650 Table 175 — Association ends of ExtDirectCurent::TieCorridor with other classes ............... 142
651 Table 176 — Attributes of ExtDirectCurent::DCBypassSWItCh........coccveiiiiiiiiiiii e 142
652  Table 177 — Association ends of ExtDirectCurent::DCBypassSwitch with other classes ...... 143
653 Table 178 — Attributes of ExtDirectCurent::EXtDCSWitCh ..o 143
654  Table 179 — Attributes of ExtDirectCurent::ExtDCConductinEquipment .............ccoeeveeieennennns 144
655  Table 180 — Literals of ExtDirectCurent:;RampingPrincipleKind ...............cc.coiiiiiiiiiiinnnns 144
656  Table 181 — Attributes of EXtDirectCurent::DCSYSIEM .. ...iiuiiiiiiieiic e 145
657  Table 182 — Association ends of ExtDirectCurent::DCSystem with other classes ................ 145
658 Table 183 — Attributes of ExtDirectCurent::BipolarDCSyStem ........covvveeiiiiiiiiiiiiiieieeeeeas 146
659 Table 184 — Association ends of ExtDirectCurent::BipolarDCSystem with other classes...... 146
660 Table 185 — Attributes of ExtDirectCurent::MonopolarDCSYStem ........ccocceveiieiiiiiniiineineennn. 147
661 Table 186 — Association ends of ExtDirectCurent::MonopolarDCSystem with other

662 Ll S S ittt 147
663 Table 187 — Literals of ExtDirectCurent::DCSystemDirectionKind ..............ccoceeiviiiiiiiininnnns 148
664  Table 188 — Attributes of ExtDirectCurent::DCBIPOIE .........ccoioiiiiiiiii e 148
665  Table 189 — Association ends of ExtDirectCurent::DCBiPole with other classes .................. 148
666 Table 190 — Literals of ExtDirectCurent::DCSystemTransmissionKind....................ocoeevieenns 149
667  Table 191 — Attributes of ExtDirectCurent::DCSuUbStation ..........cooviiiiiiiiiieeeeea 149
668  Table 192 — Association ends of ExtDirectCurent::DCSubstation with other classes ........... 149
669  Table 193 — Attributes of ExtDirectCurent::DCSubstationBipole ..........c.ccoveiiiiiiiiiiinnenn, 150
670 Table 194 — Association ends of ExtDirectCurent::DCSubstationBipole with other

671 Ll S S ittt e 151
672  Table 195 — Attributes of ExtDirectCurent::DCSubstationPole ............ccccoiiiiiiiiini 151
673  Table 196 — Association ends of ExtDirectCurent::DCSubstationPole with other classes..... 152
674  Table 197 — Attributes of ExtDirectCurent::DCSmoothingReactor...........cccocoveviiiiiniiiniinennnn. 152
675 Table 198 — Association ends of ExtDirectCurent::DCSmoothingReactor with other

676 Ll S S ittt e 153
677 Table 199 — Attributes of ExtDirectCurent::DCSmoothingReactorArrester ..............coevvveenns 153
678  Table 200 — Association ends of ExtDirectCurent::DCSmoothingReactorArrester with

679 Lo 1 Y= o] F= 1T 154
680 Table 201 — Attributes of ExtDirectCurent::DCHarmoniCFilter..........ccocooiiiiiiiiiiiiniens 155
681  Table 202 — Association ends of ExtDirectCurent::DCHarmonicFilter with other classes ..... 155
682  Table 203 — Attributes of ExtDirectCurent::DCHighSpeedSwitch ...........ccoooiiiiiiiinnnn. 156
683  Table 204 — Association ends of ExtDirectCurent::DCHighSpeedSwitch with other

684 Lo =TT 1 156
685 Table 205 — Attributes of ExtDirectCurent::DCCommutationSwitch ...............cooii 157
686  Table 206 — Association ends of ExtDirectCurent::DCCommutationSwitch with other

687 Lo =TT 1 158
688  Table 207 — Attributes of ExtDirectCurent::DCMetalicReturnSwitch.................cocovvieiinnnnnns 158
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689 Table 208 — Association ends of ExtDirectCurent::DCMetalicReturnSwitch with other

BO0 ClBS S S ittt et 159
691 Table 209 — Attributes of ExtDirectCurent::DCEarthReturnTransferSwitch .......................... 160
692  Table 210 — Association ends of ExtDirectCurent::DCEarthReturnTransferSwitch with

BO3 Ot I ClaS S S ottt 160
694  Table 211 — Attributes of ExtDirectCurent::DCNeutralBusSwitch ...........ccooeiviiiiiinininnnnn. 161
695 Table 212 — Association ends of ExtDirectCurent::DCNeutralBusSwitch with other

696 Lo =TT 1 161
697  Table 213 — Attributes of ExtDirectCurent::DCNeutralBusGroundingSwitch......................... 162
698 Table 214 — Association ends of ExtDirectCurent::DCNeutralBusGroundingSwitch with

B9  OTNEI ClaSSES ottt 163
700 Table 215 — Attributes of ExtDirectCurent::DCConverterParallelingSwitch .......................... 163
701 Table 216 — Association ends of ExtDirectCurent::DCConverterParallelingSwitch with

702 Lo 1 Y= o] F= 1T 164
703 Table 217 — Attributes of ExtDirectCurent::DCLineParallelingSwitch ................ocoovinins 165
704 Table 218 — Association ends of ExtDirectCurent::DCLineParallelingSwitch with other

705 Ll S S ittt e 165
706  Table 219 — Attributes of EXtFACTS::FACTSEQUIPMENT ... ccuiiiiiiiiiiei e 167
707  Table 220 — Association ends of ExtFACTS::FACTSEquipment with other classes.............. 167
708 Table 221 — Attributes of EXIFACTS:ILOSSCUIVE ...cuuiiiiiii it 168
709 Table 222 — Association ends of ExXtFACTS::LossCurve with other classes.................c..c..i. 169
710  Table 223 — Attributes of ExtFACTS::ModularStaticSynchronousSeriesCompensator-.......... 169
711  Table 224 — Association ends of

712 ExtFACTS::ModularStaticSynchronousSeriesCompensator with other classes .................... 170
713 Table 225 — Attributes of ExXtFACTS::StaticSynchronousCompensator..........cc.covveeviieninnnns 171
714  Table 226 — Association ends of ExtFACTS::StaticSynchronousCompensator with

715 Lo 1 Y= o] F= 1T 171
716  Table 227 — Attributes of EXtFACTS::StaticVarCompensSator........coccvviniineiineiieceeeeeeane 172
717 Table 228 — Association ends of ExtFACTS::StaticVarCompensator with other classes ...... 173
718 Table 229 — Attributes of EXtFACTS::TCSCCompensationPoint ............ccocoviiiiiiiiiiiiiinieens 174
719  Table 230 — Association ends of EXtFACTS::TCSCCompensationPoint with other

720 Lo =TT 1 174
721 Table 231 — Attributes of ExXtFACTS::ThyristorControlledSeriesCompensator ..................... 175
722 Table 232 — Association ends of ExtFACTS:: ThyristorControlled SeriesCompensator

723 WItN OTNEE ClaSSES oottt 176
724  Table 233 — Attributes of ExtSSSC::CurrentDroopControlFuNnction.........c..ccoveviiiiniiineineennn. 177
725  Table 234 — Association ends of ExtSSSC::CurrentDroopControlFunction with other

726 Lo =TT 1 178
727  Table 235 — Attributes of ExtSSSC::CurrentDroopOVerride ........cocvveieiiiiiiiiiiiceeeeea 178
728  Table 236 — Association ends of ExtSSSC::CurrentDroopOverride with other classes......... 179
729  Table 237 — Attributes of EXtSSSC::SSSCCONIOIEr ...ceuii it 179
730  Table 238 — Association ends of ExtSSSC::SSSCController with other classes................... 180
731  Table 239 — Attributes of ExtSSSC::SSSCSimulationSettings ........ccoeiiiiiiiiiiiis 180
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732  Table 240 — Association ends of ExtSSSC::SSSCSimulationSettings with other classes ..... 181

733  Table 241 — Attributes of ExtSSSC::VoltagelnjectionControlFunction .............cc.ccoieiiniinnnnnn. 181
734  Table 242 — Association ends of ExtSSSC::VoltagelnjectionControlFunction with other

735 Lo =TT 1 P 182
736  Table 243 — Literals of ExtSSSC::SSSCControlModeKind ..........ccooviiiiiiiiiiiieeen, 182
737  Table 244 — Attributes of ExtProduction::FUeIStorage ........coovoviiiiiiiii i 183
738  Table 245 — Association ends of ExtProduction::FuelStorage with other classes................. 184
739  Table 246 — Attributes of ExtProduction::ChargingUnit...........cooooiiiiiiiiiiiiieen, 184
740  Table 247 — Association ends of ExtProduction::ChargingUnit with other classes ............... 185
741  Table 248 — Attributes of ExtProduction::ExtNuclearGeneratingUnit...............ccocovvieeieennnnns 185
742 Table 249 — Attributes of ExtProduction::EXtRESEIVOIr .......c.viuiiiiiiiiii e 186
743  Table 250 — Attributes of ExtProduction::FlexibleEnergyUnit...........coccoiiiiiiiiiiiiiiii e 186
744 Table 251 — Association ends of ExtProduction::FlexibleEnergyUnit with other classes....... 187
745  Table 252 — Attributes of ExtProduction::GeothermalGeneratingUnit..............ccoocoiiiiniinennnn. 187
746  Table 253 — Association ends of ExtProduction::GeothermalGeneratingUnit with other

747 Lo =TT 1 189
748  Table 254 — Attributes of ExtProduction::PowerElectricalChemicalUnit ...................ccoeieniis 190
749 Table 255 — Association ends of ExtProduction::PowerElectricalChemicalUnit with

750 O BT ClaS S S e e 191
751  Table 256 — Attributes of ExtProduction::PowerElectronicsMarineUnit ..............ccooeeeeieennnnns 191
752  Table 257 — Association ends of ExtProduction::PowerElectronicsMarineUnit with other

753 Ll S S ittt e 192
754  Table 258 — Literals of ExtProduction::GeothermalUnitKind ..o 193
755  Table 259 — Literals of ExtProduction::MarineUnitKind ..o 193
756  Table 260 — Literals of ExtProduction::NuclearReactorKind ............ccoociiiiiiiiiiiiiinieens 193
757  Table 261 — Literals of ExtProduction::PowerElectricalChemicalUnitKind ............................ 194
758  Table 262 — Attributes of ExtProtection::ProtectionFunctionBlock ............cc.cooiviiiiiiiinnnnn, 195
759  Table 263 — Association ends of ExtProtection::ProtectionFunctionBlock with other

760 Lo =TT 1 195
761  Table 264 — Attributes of ExtProtection::AutomationBIOCKGIroup ........ccoccoveiiiiiiiiiniiinineenn, 196
762 Table 265 — Association ends of ExtProtection::AutomationBlockGroup with other

763 Ll S S ittt e 196
764  Table 266 — Attributes of ExtProtection::ProtectionFunction............ccccoeiiiiiiiiiiiineneen 196
765  Table 267 — Association ends of ExtProtection::ProtectionFunction with other classes........ 197
766 Table 268 — Attributes of ExtReactiveCapabilityCurve::ExtReactiveCapabilityCurve ........... 198
767 Table 269 — Attributes of ExtSecurityLimit::AmbientTemperatureDependencyCurve............ 201
768  Table 270 — Association ends of

769  ExtSecurityLimit::AmbientTemperatureDependencyCurve with other classes ...................... 201
770  Table 271 — Attributes of ExtSecurityLimit::BaseOverloadLimitCurve ............ccooeeiiiniinennnn. 202
771  Table 272 — Association ends of ExtSecurityLimit::BaseOverloadLimitCurve with other

772 (o - LT 1 PP 202
773  Table 273 — Attributes of ExtSecurityLimit::DurationOverloadLimitCurve ..............cccceeeiennes 202
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774  Table 274 — Association ends of ExtSecurityLimit:;:DurationOverloadLimitCurve with

TT5 O NI ClaSSES ottt e 203
776  Table 275 — Attributes of ExtSecurityLimit::LimitDependencyCurve ...........ccooeveieiiiiineiineennn. 203
777  Table 276 — Association ends of ExtSecurityLimit::LimitDependencyCurve with other

A4 T o] =TT T PR 204
779  Table 277 — Attributes of ExtSecurityLimit::RecoveryOverloadLimitCurve ............ccccceeenennns 204
780  Table 278 — Association ends of ExtSecurityLimit::RecoveryOverloadLimitCurve with

781 (o1 V=T o] F= 11T PP 205
782  Table 279 — Attributes of ExtSecurityLimit::SolarRadiationDependencyCurve ..................... 205
783  Table 280 — Association ends of ExtSecurityLimit:;:SolarRadiationDependencyCurve

T84 WIth OtNer ClaSSES ittt 206
785  Table 281 — Attributes of ExtSecurityLimit::ExtOperationalLimitType.........ccoocoviiiiiiiniinnnnnn. 206
786  Table 282 — Attributes of ExtSecurityLimit::InfeedLimit ..o, 206
787 Table 283 — Association ends of ExtSecurityLimit::InfeedLimit with other classes ............... 207
788 Table 284 — Attributes of ExtSecurityLimit::InfeedTerminal ...............cooiiiiiii s 207
789  Table 285 — Association ends of ExtSecurityLimit::InfeedTerminal with other classes ......... 207
790 Table 286 — Attributes Of EXISIPS:iGate ..oc.ivuiiiii i 209
791  Table 287 — Association ends of ExtSIPS::Gate with other classes .............cocoviiiiiiinns 209
792 Table 288 — Attributes of EXtSIPS::GatelnputPin........ccoiiiiiiii e 210
793  Table 289 — Association ends of ExtSIPS::GatelnputPin with other classes ........................ 211
794  Table 290 — Attributes of ExtSIPS::GridStateAlterationCollection ...........ccooccoveiiiiiiinineennn. 211
795  Table 291 — Association ends of ExtSIPS::GridStateAlterationCollection with other

796 Ll S S it 211
797  Table 292 — Attributes of ExtSIPS::MeasurementCalculator ...........cooeeiiiiiiiiiiiiiiineens 212
798  Table 293 — Association ends of ExtSIPS::MeasurementCalculator with other classes........ 212
799  Table 294 — Attributes of ExtSIPS::MeasurementCalculatorinput ...........coocoviiiiiiiiiniinnnnnn. 212
800 Table 295 — Association ends of ExtSIPS::MeasurementCalculatorinput with other

801 Ll S S ittt e 213
802 Table 296 — Attributes of EXtSIPS::PiINCONtINGENCY ... 213
803  Table 297 — Association ends of ExtSIPS::PinContingency with other classes .................... 214
804  Table 298 — Attributes of ExtSIPS::PinDCTerminal ............ooooiiiiiiiiiei e 214
805  Table 299 — Association ends of ExtSIPS::PinDCTerminal with other classes ..................... 214
806  Table 300 — Attributes of ExtSIPS::PINEQUIPMENT ...t 215
807  Table 301 — Association ends of ExtSIPS::PinEquipment with other classes ....................... 215
808 Table 302 — Attributes of EXtSIPS::PINEquUipmentTripping ....c.coooviiiiiiii e 216
809 Table 303 — Association ends of ExtSIPS::PinEquipmentTripping with other classes .......... 216
810 Table 304 — Attributes Of EXtSIPS:iPINGAE ...iviiviiiie e e 217
811  Table 305 — Association ends of ExtSIPS::PinGate with other classes ...........c.ccooviviiiin 217
812 Table 306 — Attributes of EXtSIPS::PiNMeasurement ... .. ..o 217
813 Table 307 — Association ends of ExtSIPS::PinMeasurement with other classes .................. 218
814  Table 308 — Attributes of ExtSIPS::PinPowerTransferCorridor ........cccoooviiviiiiiiiiniineieeen, 218

— Page 21 of 454 —

ENTSO-E | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e




Network codes canonical extensions specification European Network of
Transmission System Operators e n S O
for Electricity

815 Table 309 — Association ends of ExtSIPS::PinPowerTransferCorridor with other

S T o] 1= 111 = PPN 219
817 Table 310 — Attributes of EXtSIPS::PinTerminal ... 219
818 Table 311 — Association ends of ExtSIPS::PinTerminal with other classes .......................... 220
819 Table 312 — Attributes of ExtSIPS::PinOperationalLimit .............coooiiiiiii e 220
820 Table 313 — Association ends of ExtSIPS::PinOperationalLimit with other classes .............. 221
821  Table 314 — Attributes of ExtSIPS::PTCACtVEPOWEIrSUPPOIT.......iiviiiiiiiiii e 221
822  Table 315 — Association ends of ExtSIPS::PTCActivePowerSupport with other classes ...... 221
823  Table 316 — Attributes of ExtSIPS::RemedialActionScheme .........ccoooiiiiiiiiiiiici 222
824  Table 317 — Association ends of ExtSIPS::RemedialActionScheme with other classes........ 222
825  Table 318 — Attributes Of EXtSIP S ISIAgE ... ittt 223
826  Table 319 — Association ends of ExtSIPS::Stage with other classes .............coccovviviiieennnnnn, 223
827 Table 320 — Attributes of EXtSIPS::Stage T rigger . .cc.vvu i eens 224
828  Table 321 — Association ends of ExtSIPS::StageTrigger with other classes .............cco.cou.. 224
829  Table 322 — Attributes of ExtSIPS::TriggerCondition .........coooviiiiiiiiii e 225
830 Table 323 — Association ends of ExtSIPS::TriggerCondition with other classes................... 225
831 Table 324 — Literals of ExtSIPS::CalculationKind ..o 225
832  Table 325 — Literals of ExtSIPS::GateLogiCKiNd.........coooiiiiiiiii e 225
833  Table 326 — Literals of ExtSIPS::LogicalOperatorsKind ............ccoviiiiiiiiiiiiiiiiiieeeees 226
834  Table 327 — Literals of ExtSIPS::PinDCTerminalKind ..o 226
835  Table 328 — Literals of ExtSIPS::PinPowerTransferCorridorKind .............ccocooiiiiiiiiiinnnnnn. 226
836  Table 329 — Literals of EXtSIPS::PinTerminalKind ..........ccooiiiiiiiiii e 227
837  Table 330 — Literals of ExtSIPS::RemedialActionSchemeKind...........c..ccoiiiiiiiiiiin 227
838 Table 331 — Attributes of ExtContingency::ContingencyWithRemedialAction ....................... 228
839 Table 332 — Association ends of ExtContingency::ContingencyWithRemedialAction

840  WILN OThEr ClASSES ..o et 229
841  Table 333 — Attributes of ExtContingency::ExceptionalContingency ..........cccoccovviiieiiiniennnes 229
842  Table 334 — Association ends of ExtContingency::ExceptionalContingency with other

843 Lo =TT 1 230
844 Table 335 — Attributes of ExtContingency::EXtCONtINGENCY ......cc.vvviviiiiiiiiiiiie e 230
845 Table 336 — Attributes of ExtContingency::OrdinaryContingencCy .......cccovvvevviiiiiiiieiniienieanas 230
846  Table 337 — Association ends of ExtContingency::OrdinaryContingency with other

847 Lo =TT 1 231
848 Table 338 — Attributes of ExtContingency::OutOfRangeContingency ........cccovvvevieviiininnnnns 231
849 Table 339 — Association ends of ExtContingency::OutOfRangeContingency with other

850 Ll S S ittt e 231
851  Table 340 — Literals of ExtContingency::ContingencyConditionKind .............ccoooiviiiiiiniinn 232
852  Table 341 — Attributes of ExtFaultCause::FaultCausSe ..........ccoviiiiiiiiiiii e 233
853 Table 342 — Association ends of ExtFaultCause::FaultCause with other classes ................. 234
854  Table 343 — Literals of ExtFaultCause::CertaintyLevelKind ...........ccoociiiiiiiiiiie, 234
855  Table 344 — Literals of ExtGridDisturbance::FaultLocationTypeKind ............ccooeiiiiiiiiiin 235
856  Table 345 — Attributes of ExtGridDisturbance::ExtFault............ccoooiiiiiii 235
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857  Table 346 — Attributes of ExtGridDisturbance::ExtUnplannedOutage..............cocovvvveeneennennnn. 237
858  Table 347 — Association ends of ExtGridDisturbance::ExtUnplannedOutage with other

859 Lo =TT 1 238
860  Table 348 — Attributes of ExtGridDisturbance::GridDisturbance ...........ccoocoviiiiiiiiiiiiiiiinns 238
861  Table 349 — Association ends of ExtGridDisturbance::GridDisturbance with other

ST Gy o] 1= 117 = PPN 239
863  Table 350 — Attributes of ExtGridDisturbance::INterruption ........coooooviiiiiiiiiiiiee e 239
864  Table 351 — Association ends of ExtGridDisturbance::Interruption with other classes ......... 239
865  Table 352 — Literals of ExtGridDisturbance::AutoReclosingKind .................cocoviiiiiii e, 240
866  Table 353 — Literals of ExtGridDisturbance::FaultCategoryKind ............c.cooiviiiiiiiiniiceeenn, 240
867  Table 354 — Literals of ExtGridDisturbance::FaultKind .............ccocoiiiiiiiii e 241
868  Table 355 — Literals of ExtGridDisturbance::SystemUnitKind ............ccocooviiiiiiiin 242
869 Table 356 — Literals of ExtGridDisturbance:: TripKind ...........coiiiiiiiiii e 242
870 Table 357 — Attributes of ExtFaultOutage::FaultOutage .........cccovviiiiiiiiiiici e 244
871  Table 358 — Association ends of ExtFaultOutage::FaultOutage with other classes .............. 244
872  Table 359 — Attributes of ExtPowerShiftKey::AreaDispatchableUnit ..............c..ccoiii 249
873 Table 360 — Association ends of ExtPowerShiftKey::AreaDispatchableUnit with other

874 Ll S S ittt e 250
875 Table 361 — Attributes of ExtPowerShiftKey::EnergyBlockComponent............c.cocooeviiiiinnenns 251
876  Table 362 — Association ends of ExtPowerShiftKey::EnergyBlockComponent with other

877 Lo =TT 1 251
878 Table 363 — Attributes of ExtPowerShiftKey::EnergyBlockOrder............coocoiviiiiiiiiiiinnnns 251
879 Table 364 — Association ends of ExtPowerShiftKey::EnergyBlockOrder with other

880 Ll S S it 252
881  Table 365 — Attributes of ExtPowerShiftKey::EnergyComponent ..........ccoveiiiiiiiiiiiniinninns 252
882  Table 366 — Association ends of ExtPowerShiftkKey::EnergyComponent with other

883 Lo =TT 1 253
884 Table 367 — Attributes of ExtPowerShiftKey::EnergyGroup .......ccocoeviiiiiiiiiiiiecveeeeens 253
885 Table 368 — Association ends of ExtPowerShiftKey::EnergyGroup with other classes ......... 254
886  Table 369 — Attributes of ExtPowerShiftKey: :EnergyType ..o 254
887  Table 370 — Association ends of ExtPowerShiftKey::EnergyType with other classes ........... 255
888 Table 371 — Attributes of ExtPowerShiftKey::ExtEnergyConsumer ...........ccoviiiiiieiiiiininnnns 255
889  Table 372 — Attributes of ExtPowerShiftKey::ExtGeneratingUnit............coooooiiiiiiiiinninn 256
890 Table 373 — Attributes of ExtPowerShiftKey::EXtHydroPump .........coocoiiiiiiii 257
891 Table 374 — Attributes of ExtPowerShiftKey::ExtPowerElectronicsUnit.....................c.ooeeeis 258
892 Table 375 — Attributes of ExtPowerShiftKey::ProportionalEnergyComponent ...................... 258
893  Table 376 — Association ends of ExtPowerShiftKey::ProportionalEnergyComponent

894 1T T 1 1= o] = ET == 1 259
895  Table 377 — Literals of ExtPowerShiftKey::EnergyKind..........ccocooiiiiiiiiiiie 259
896  Table 378 — Literals of ExtPowerShiftKey::PowerShiftKeyKind .............cocooiiiiin, 260
897  Table 379 — Attributes of ExtPowerShiftKey::PowerShiftKeyDistribution.....................coooe.. 261
898  Table 380 — Association ends of ExtPowerShiftKey::PowerShiftKeyDistribution with

899 Lo 1 Y= o] F= 1T 261
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900 Table 381 — Attributes of ExtPowerShiftKey::PowerShiftKeyStrategy ..........cccovvevviiiieennnnnnn. 262
901 Table 382 — Association ends of ExtPowerShiftKey::PowerShiftKeyStrategy with other

902 Lo =TT 1 262
903  Table 383 — Literals of ExtPowerShiftKey::PowerBIockKind .............ccooiiiiiiiiiiiii 263
904  Table 384 — Attributes of ExtPowerShiftKey::EnergySourceReference .............cooeevveieenennnnn. 263
905 Table 385 — Association ends of ExtPowerShiftKey::EnergySourceReference with other

906 Lo =TT 1P 263
907  Table 386 — Attributes of

908 ExtimpactAssessmentMatrix::CalculationBasedImpactAssessmentMatrix ..............ccoceeeneeenn. 265

909 Table 387 — Association ends of
910 ExtimpactAssessmentMatrix::CalculationBasedImpactAssessmentMatrix with other

LS 5 of = 111 = PPN 266
912  Table 388 — Attributes of

913 ExtimpactAssessmentMatrix::ConnectinglmpactAssessmentMatriX ............coovvieiiiineiineennn. 266
914 Table 389 — Association ends of

915 ExtimpactAssessmentMatrix::ConnectinglmpactAssessmentMatrix with other classes ........ 266
916 Table 390 — Attributes of ExtimpactAssessmentMatrix::ImpactAssessmentMatrix ............... 267
917  Table 391 — Association ends of

918 ExtimpactAssessmentMatrix::ImpactAssessmentMatrix with other classes..............ccc.oeenii. 267
919  Table 392 — Attributes of

920 ExtimpactAssessmentMatrix::ListBasedImpactAssessmentMatriX ..........ccovviviiiiiniiinninennnn. 267
921 Table 393 — Association ends of

922 ExtimpactAssessmentMatrix::ListBasedImpactAssessmentMatrix with other classes .......... 268
923  Table 394 — Attributes of ExtimpactAssessmentMatrix::OutcomeValue .............cocceeeeeenennnn. 268
924  Table 395 — Association ends of ExtimpactAssessmentMatrix::OutcomeValue with

925 (o] 4 1Y g od 1= 1YY= T TSP 268
926 Table 396 — Attributes of

927 ExtimpactAssessmentMatrix::OwnerRemedialActionAssessment ..........coceeeviiiiiiiiiiiieeeeennn, 269
928  Table 397 — Association ends of

929 ExtimpactAssessmentMatrix::OwnerRemedialActionAssessment with other classes ........... 269

930 Table 398 — Attributes of ExtimpactAssessmentMatrix::RemedialActionOutcomeValue ....... 269
931 Table 399 — Association ends of

932 ExtimpactAssessmentMatrix::RemedialActionOutcomeValue with other classes ................. 269
933  Table 400 — Attributes of
934 ExtimpactAssessmentMatrix::RemedialActionScheduleOutcomeValue ..............ccoeeeeieennnnns 270

935 Table 401 — Association ends of
936 ExtimpactAssessmentMatrix::RemedialActionScheduleOutcomeValue with other

937 Lo =TT 1 270
938 Table 402 — Literals of ExtimpactAssessmentMatrix::OutcomelmpactAssessmentKind ....... 270
939 Table 403 — Attributes of ExtObjectRegistry::EXINAMe .........coooiiiiiiiiiii e 271
940  Table 404 — Attributes of ExtObjectRegistry::EXtINAMETYPE ....oveviiiiiiiiiii e 271
941  Table 405 — Attributes of ExtObjectRegistry::ExtNameTypeAuthority .........c.ccovviiiiiiiiienns 272
942  Table 406 — Attributes of ExtObjectRegistry::NamingAuthority .............cocoiiiiinn, 272
943  Table 407 — Association ends of ExtObjectRegistry::NamingAuthority with other

944 Lo =TT 1 272
945  Table 408 — Attributes of ExtObjectRegistry::ObJeCtTYPe ....oveviiiiiiiiii e 273
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946  Table 409 — Association ends of ExtObjectRegistry::ObjectType with other classes............ 273
947  Table 410 — Attributes of ExtPowerTransferCorridor::CirCuit ..........cooooviiiiiiiiiiiiiccens 274
948  Table 411 — Association ends of ExtPowerTransferCorridor::Circuit with other classes ....... 275
949  Table 412 — Attributes of ExtPowerTransferCorridor::CircuitShare ..............ocovvivviieieenennnn, 275
950 Table 413 — Association ends of ExtPowerTransferCorridor::CircuitShare with other

1SS R o] = 111 = PPN 276
952 Table 414 — Attributes of

953 ExtPowerTransferCorridor::ExceptionalPowerTransferCorridor ..........ccovviviiiiniiineinecneennn, 276
954  Table 415 — Association ends of

955 ExtPowerTransferCorridor::ExceptionalPowerTransferCorridor with other classes .............. 276
956  Table 416 — Attributes of ExtPowerTransferCorridor::LineCircuit...........cooveviiiiiiiiiiieiniins 277
957 Table 417 — Association ends of ExtPowerTransferCorridor::LineCircuit with other

958 Lo =TT 1 P 277
959 Table 418 — Attributes of ExtPowerTransferCorridor::OrdinaryPowerTransferCorridor......... 278
960 Table 419 — Association ends of

961 ExtPowerTransferCorridor::OrdinaryPowerTransferCorridor with other classes ................... 278
962  Table 420 — Attributes of ExtPowerTransferCorridor::PowerTransferCorridor ...................... 279
963  Table 421 — Association ends of ExtPowerTransferCorridor::PowerTransferCorridor

964 LV g T 14 =T o] = T = 1 280
965 Table 422 — Attributes of ExtPowerTransferCorridor::PowerTransformerCircuit................... 280
966  Table 423 — Association ends of ExtPowerTransferCorridor::PowerTransformerCircuit

967 1V g T 14 =T o] = T == 1 281
968  Table 424 — Attributes of ExtPowerTransferCorridor::PTCTriggeredEquipment ................... 281
969 Table 425 — Association ends of ExtPowerTransferCorridor::PTCTriggeredEquipment

970 WItH OTNEE CIAaSSES .. et et eas 281
971  Table 426 — Attributes of ExtPowerTransferCorridor::DirectCurrentCircuit..............ccceevennee. 282
972 Table 427 — Association ends of ExtPowerTransferCorridor::DirectCurrentCircuit with

973 Lo 1 Y= o] F= 1T 282
974  Table 428 — Attributes of ExtPowerSystemProject::DifferenceModel ............ccooiiiiiiniinn 284
975 Table 429 — Association ends of ExtPowerSystemProject::DifferenceModel with other

976 Ll S S ettt e 285
977  Table 430 — Attributes of ExtPowerSystemProject::PowerSystemProject ..........ccoccoveevviennees 285
978  Table 431 — Association ends of ExtPowerSystemProject::PowerSystemProject with

979 Lo 1 Y= o] 1= 1T 286
980 Table 432 — Attributes of ExtPowerSystemProject::PowerSystemProjectGroup................... 287
981  Table 433 — Association ends of ExtPowerSystemProject::PowerSystemProjectGroup

982 1V T 1 =T o] = T == 1 287
983  Table 434 — Attributes of ExtRemedialAction::ACDCConverterAction..........cocovvevviieeeennennne. 291
984 Table 435 — Association ends of ExtRemedialAction::ACDCConverterAction with other

985 (o - LT 1 S PSP 292
986  Table 436 — Attributes of ExtRemedialAction::AvailabilityRemedialAction ...............c.ccoeeeii. 292
987  Table 437 — Association ends of ExtRemedialAction::AvailabilityRemedialAction with

988 Lo 1 Y= o] F= 1T 293
989  Table 438 — Attributes of ExtRemedialAction::BatteryUnitAction ...........ccooocoviiiiiiiiiiniiins 294
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990 Table 439 — Association ends of ExtRemedialAction::BatteryUnitAction with other

1oL R o] = 111 = PPN 294
992 Table 440 — Attributes of ExtRemedialAction::CountertradeRemedialAction........................ 295
993 Table 441 — Association ends of ExtRemedialAction::CountertradeRemedialAction with
1oL A o 1 g =Y g o] = 11 = PPN 295
995  Table 442 — Attributes of ExtRemedialAction::ControlFunctionBlockAction................cooeevie. 296
996  Table 443 — Association ends of ExtRemedialAction::ControlFunctionBlockAction with
997 (o] 4 1Y o 1= 111 T PP 297
998  Table 444 — Attributes of ExtRemedialAction::EnergySourceModification .................ccoocevnees 297
999 Table 445 — Association ends of ExtRemedialAction::EnergySourceModification with
00O o 1 g = o =TT P 298
1001  Table 446 — Attributes of ExtRemedialAction::EquivalentinjectionAction .............c.coccovvenneen. 299
1002 Table 447 — Association ends of ExtRemedialAction::EquivalentinjectionAction with
1003 (o] 4 1Y G od 1= 1YY= T TSP 299
1004 Table 448 — Attributes of ExtRemedialAction::ExternalNetworkinjectionAction .................... 300
1005 Table 449 — Association ends of ExtRemedialAction::ExternalNetworkInjectionAction
1006 WItH OTNEE CIAaSSES .o e e eas 300
1007  Table 450 — Attributes of ExtRemedialAction::GridStateAlteration .............coocoveiiiniieneenennn. 301
1008 Table 451 — Association ends of ExtRemedialAction::GridStateAlteration with other
1009 Ll S S ittt 301
1010 Table 452 — Attributes of ExtRemedialAction::GridStateAlterationRemedialAction............... 302
1011  Table 453 — Association ends of
1012 ExtRemedialAction::GridStateAlterationRemedialAction with other classes .............ccc.o.o..i. 303
1013  Table 454 — Attributes of ExtRemedialAction::GridStateIntensitySchedule .......................... 303
1014 Table 455 — Association ends of ExtRemedialAction::GridStatelntensitySchedule with
1015 O BT ClaS S S e e 304
1016 Table 456 — Attributes of ExtRemedialAction::IntertemporalPropertyRange......................... 305
1017  Table 457 — Association ends of ExtRemedialAction::IntertemporalPropertyRange with
1018 (o] 1 (=Y ol = 1YY T PP 305
1019 Table 458 — Attributes of ExtRemedialAction::LOadACHION .......ovuiiiiiiiii e 305
1020 Table 459 — Association ends of ExtRemedialAction::LoadAction with other classes........... 306
1021  Table 460 — Attributes of ExtRemedialAction::PowerElectronicsConnectionAction .............. 306
1022  Table 461 — Association ends of
1023 ExtRemedialAction::PowerElectronicsConnectionAction with other classes......................... 307
1024 Table 462 — Attributes of ExtRemedialAction::PropertyReference ..............coocoeiiiiiiiiinnnns 307
1025  Table 463 — Association ends of ExtRemedialAction::PropertyReference with other
1026 S S S ittt e e 308
1027  Table 464 — Attributes of ExtRemedialAction::QualitativeRemedialActionlmpact ................. 308
1028 Table 465 — Association ends of ExtRemedialAction::QualitativeRemedialActionlmpact
1029 (V28 01 =T o = =TS = =P 308
1030 Table 466 — Attributes of ExtRemedialAction::QuantitativeRemedialActionlmpact ............... 309
1031  Table 467 — Association ends of
1032 ExtRemedialAction::QuantitativeRemedialActionimpact with other classes ...................... 309
1033  Table 468 — Attributes of ExtRemedialAction::RedispatchScheduleAction ...................c.e. 309
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1034  Table 469 — Association ends of ExtRemedialAction::RedispatchScheduleAction with

L1035 ORI ClaS SO ittt ittt 309
1036  Table 470 — Attributes of ExtRemedialAction::RedispatchRemedialAction................cccoceeveee. 310
1037 Table 471 — Association ends of ExtRemedialAction::RedispatchRemedialAction with

L1038 ORI ClaS SO ittt ittt e 311
1039 Table 472 — Attributes of ExtRemedialAction::RegulatingControlAction..............cooeveeneennnn. 312
1040 Table 473 — Association ends of ExtRemedialAction::RegulatingControlAction with

1041 (o] 4 1Y o 1= 111 T PP 312
1042 Table 474 — Attributes of ExtRemedialAction::RemedialAction ...........ccocoiiiiiiiiiiiiiiin 313
1043  Table 475 — Association ends of ExtRemedialAction::Remedial Action with other

072 o - T P 314
1045  Table 476 — Attributes of ExtRemedialAction::RemedialActionCost ...........ccoooviiiiiiiiiniennn. 314
1046 Table 477 — Association ends of ExtRemedialAction::RemedialActionCost with other

1047 Lod = oT ST PP 315
1048 Table 478 — Attributes of ExtRemedialAction::RemedialActionlmpact...............cooeeviiiiinnnns 315
1049 Table 479 — Association ends of ExtRemedialAction::RemedialActionimpact with other

1050 Ll S S ittt e 316
1051  Table 480 — Attributes of ExtRemedialAction::RemedialActionSchedule....................coooe. 316
1052 Table 481 — Association ends of ExtRemedialAction::RemedialActionSchedule with

1053 O BT ClaS S S i e 317
1054 Table 482 — Attributes of ExtRemedialAction::RemedialActionScheduleAcceptance............ 317
1055 Table 483 — Association ends of

1056  ExtRemedialAction::RemedialActionScheduleAcceptance with other classes ...................... 318
1057  Table 484 — Attributes of ExtRemedialAction::RotatingMachineAction.............ccccceviiviinn. 318
1058 Table 485 — Association ends of ExtRemedialAction::RotatingMachineAction with other

1059 Ll S S ittt 319
1060 Table 486 — Attributes of ExtRemedialAction::SetPointACtioN..........c.ocoviiiiiiii 319
1061  Table 487 — Association ends of ExtRemedialAction::SetPointAction with other classes ..... 320
1062  Table 488 — Attributes of ExtRemedialAction::SchemeRemedialAction...............ccocceeeeennn. 320
1063 Table 489 — Association ends of ExtRemedialAction::SchemeRemedialAction with

1064 O BT ClaS S S e e 321
1065  Table 490 — Attributes of ExtRemedialAction::ShuntCompensatorModification .................... 321
1066  Table 491 — Association ends of ExtRemedialAction::ShuntCompensatorModification

1067 WiIT Ot T ClaS S S o e 322
1068 Table 492 — Attributes of ExtRemedialAction::StaticPropertyRange ............c.cooviviiiiiiininnnns 323
1069 Table 493 — Association ends of ExtRemedialAction::StaticPropertyRange with other

1070 S S S ittt e e 323
1071  Table 494 — Attributes of ExtRemedialAction::StaticVarCompensatorAction ........................ 323
1072  Table 495 — Association ends of ExtRemedialAction::StaticVarCompensatorAction with

1073 (o] 4 1= o 1= 111 1P 324
1074  Table 496 — Attributes of ExtRemedialAction::TapPoSitioNACHION ........cooeviiiiiiiiiiiiii, 324
1075  Table 497 — Association ends of ExtRemedialAction::TapP ositionAction with other

1076 (od - EoY oY PP 325
1077  Table 498 — Attributes of ExtRemedialAction::TopologyACtion .........ccoviiiiiiiiiiii, 325
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1078 Table 499 — Association ends of ExtRemedialAction::TopologyAction with other

0 S T o - T PP 326
1080 Table 500 — Literals of ExtRemedialAction::CostSettledKind ..........cccooiiiiiiiiiiii, 326
1081  Table 501 - Literals of ExtRemedialAction::ImpactAgreementKind..............ccooviiiiiiiiininnenn. 327
1082  Table 502 - Literals of ExtRemedialAction::BidDirectionKind ............coccovviiiiiiiiiiniininn, 327
1083  Table 503 - Literals of ExtRemedialAction::RelativeDirectionKind ............c.ccoovoiiiininiiin. 327
1084  Table 504 - Literals of ExtRemedialAction::RemedialActionScheduleAcceptanceKind ........ 328
1085  Table 505 — Literals of ExtRemedialAction::RemedialActionKind...............coooiiiiiniiiinnnnn, 328
1086  Table 506 — Literals of ExtRemedialAction::RemedialActionScheduleStatusKind ................ 328
1087 Table 507 — Literals of ExtRemedialAction::ValueOffsetKind .............c.ccovviiiiiiiiiiiin, 329
1088  Table 508 — Attributes of ExtRemedialAction::RemedialActionDependency ..............c...c.uveee. 329
1089  Table 509 — Association ends of ExtRemedialAction::RemedialActionDependency with

1090 O BT ClaS S S e e 330
1091 Table 510 — Attributes of ExtRemedialAction::BiddingZoneAcCtion ............cccovveiiiiiiiiiininnnns 330
1092 Table 511 - Association ends of ExtRemedialAction::BiddingZoneAction with other

1093 Lo =TT 1 330
1094  Table 512 — Attributes of ExtRemedialAction::RemedialActionScheduleGroup .................... 331
1095 Table 513 — Association ends of ExtRemedialAction::RemedialActionScheduleGroup

1096  WIth OTNEI CIASSES «.ueiee et eane 331
1097  Table 514 — Attributes of ExtRemedialAction::RangeConstraint ..............ccooviviiiiiniinninnenn. 332
1098 Table 515 — Association ends of ExtRemedialAction::RangeConstraint with other

1099 Lo =TT 1 332

1100 Table 516 — Attributes of ExtRemedialAction::ProposingRemedialActionScheduleShare ..... 333
1101 Table 517 — Association ends of

1102 ExtRemedialAction::ProposingRemedialActionScheduleShare with other classes ............... 333
1103  Table 518 - Literals of ExtRemedialAction::RemedialActionDependencyKind ..................... 333
1104 Table 519 — Literals of ExtRemedialAction::ShiftMethodKind ..........coviiiiiiiiiiee 334
1105 Table 520 — Attributes of ExtRemedialAction::CountertradeScheduleAction ........................ 334
1106 Table 521 — Association ends of ExtRemedialAction::CountertradeScheduleAction with

1107 (0] { =Y o = E 1T 335
1108 Table 522 — Attributes of ExtRemedialAction::PowerScheduleAction..........ccocvviviiiiiiininnnn. 335
1109 Table 523 — Association ends of ExtRemedialAction::PowerScheduleAction with other

1110 (o] F= T3 Y= 335
1111 Table 524 — Attributes of ExtRemedialAction::PowerRemedialAction ..........cccooiviiiiiiiininnnn. 336
1112 Table 525 — Association ends of ExtRemedialAction::PowerRemedialAction with other

1113 (o] F= 13T =T 336
1114 Table 526 — Attributes of ExtRemedialAction::EquipmentControllerAction .......................o... 337
1115  Table 527 — Association ends of ExtRemedialAction::EquipmentControllerAction with

1116 (0] {TST o2 F= E1 T 338
1117  Table 528 — Attributes of ExtRemedialAction::RemedialActionGroup.........coccovveviiiiininnnn. 339
1118 Table 529 — Association ends of ExtRemedialAction::RemedialActionGroup with other

1119 C A S S ettt ittt ettt 339
1120 Table 530 — Attributes of ExtRemedialAction::INServiceACtioN ........covvvviiiiiiiiieeeee 339
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1121 Table 531 — Association ends of ExtRemedialAction::InServiceAction with other

0 2 o - 1] PP 340
1123 Table 532 — Attributes of ExtRemedialAction::RemedialActionScheduleDependency .......... 340
1124  Table 533 — Association ends of

1125 ExtRemedialAction::RemedialActionScheduleDependency with other classes..................... 341
1126  Table 534 — Literals of ExtRemedialAction::RemedialActionScheduleDependencyKind ....... 341
1127  Table 535 — Attributes of ExtRole::CoordinatedCapacityCalculator .............ccooveviiiiiininnn. 343
1128  Table 536 — Association ends of ExtRole::CoordinatedCapacityCalculator with other

1129 Lo =TT 1 344
1130 Table 537 — Attributes of ExtRole::ClosedDistributionSystemOperator .............c.coovvveeneennnnn. 344
1131  Table 538 — Association ends of ExtRole::ClosedDistributionSystemOperator with other

1132 Lo =TT 1 P 344
1133  Table 539 — Attributes of ExtRole::DirectCurrentSystemOperator..........coceevveviieiiieiniininnenn. 345
1134 Table 540 — Association ends of ExtRole::DirectCurrentSystemOperator with other

1135 Ll S S ittt 345
1136 Table 541 — Attributes of ExtRole::DistributionSystemOperator...........cccoveveiiiiiiiiieiiiienieenns 346
1137  Table 542 — Association ends of ExtRole::DistributionSystemOperator with other

1138 Lo =TT 1 346
1139  Table 543 — Attributes of ExtRole::EnergyAlignmentCoordinator .............ccooveiviiiiiiiniininnen, 347
1140 Table 544 — Association ends of ExtRole::EnergyAlignmentCoordinator with other

1141 Ll S S ittt e 348
1142  Table 545 — Attributes of ExtRole::ExtOrganisationRoOle............cocoiiiiiiiiii e, 348
1143  Table 546 — Attributes of ExtRole::LoadFrequencyControlOperator...........coccovvvviiniinninnnn. 348
1144 Table 547 — Association ends of ExtRole::LoadFrequencyControlOperator with other

1145 Ll S S it 349
1146 Table 548 — Attributes of ExtRole::0OutageCoordinator ..........ovoeiiiiii e 349
1147  Table 549 — Association ends of ExtRole::OutageCoordinator with other classes................ 349
1148  Table 550 — Attributes of ExtRole::OutagePlanningAgeNt........c.oviiviiiiiiiii e, 350
1149 Table 551 — Association ends of ExtRole::OutagePlanningAgent with other classes ........... 350
1150 Table 552 — Attributes of ExtRole::PowerSystemOrganisationRole .............c.coeeviiiiiiiininnnns 350
1151  Table 553 — Association ends of ExtRole::PowerSystemOrganisationRole with other

1152 Lo =TT 1 351
1153 Table 554 — Attributes of ExtRole::SecurityCoordinator...........cccovviiiiiiiiiiiec e 351
1154 Table 555 — Association ends of ExtRole::SecurityCoordinator with other classes .............. 351
1155  Table 556 — Attributes of EXtRole::SystemOPErator ........c.vieiiiiiii e 352
1156  Table 557 — Association ends of ExtRole::SystemOperator with other classes .................... 352
1157 Table 558 — Attributes of ExtRole::SystemOperationCoordinator............c.cooeveiiiiiiiiiiininnnns 353
1158  Table 559 — Association ends of ExtRole::SystemOperationCoordinator with other

1159 (o - LT 1 PP 353
1160 Table 560 — Attributes of ExtRole::TransmissionSystemOperator............cccoveviiiiiiniiiniennnn. 354
1161  Table 561 — Association ends of ExtRole::TransmissionSystemOperator with other

1162 Lo =TT 1 354
1163  Table 562 — Attributes of ExtSecurityAnalysisResult::BaseCasePowerFlowResult .............. 355
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1164 Table 563 — Association ends of

1165 ExtSecurityAnalysisResult::BaseCasePowerFlowResult with other classes.............c........... 356
1166  Table 564 — Attributes of ExtSecurityAnalysisResult::ContingencyPowerFlowResult ........... 356
1167  Table 565 — Association ends of

1168 ExtSecurityAnalysisResult::ContingencyPowerFlowResult with other classes ..................... 356
1169  Table 566 — Attributes of ExtSecurityAnalysisResult:;:PowerFlowResult ..............cccceeeeeen. 357
1170  Table 567 — Association ends of ExtSecurityAnalysisResult::PowerFlowResult with

1171 (o1 V=T o] F= 11T PP 358
1172  Table 568 — Attributes of ExtSecurityAnalysisResult::RemedialActionApplied ..................... 358
1173  Table 569 — Association ends of ExtSecurityAnalysisResult::RemedialActionApplied

L1174 WIth OtNEE ClASSES oottt e e e e e e ees 358
1175  Table 570 — Attributes of ExtSensitivityMatrix::ControllableQuantity................cccoeeviiiinn. 359
1176 Table 571 — Association ends of ExtSensitivityMatrix::ControllableQuantity with other

1177 Lo =TT 1 360
1178 Table 572 — Attributes of ExtSensitivityMatrix::ObservableQuantity...............cccooeeiiiininnnns 360
1179 Table 573 — Association ends of ExtSensitivityMatrix::ObservableQuantity with other

1180 Ll S S ittt e 360
1181  Table 574 — Attributes of ExtSensitivityMatrix::SensitivityFactor...........c.coccoviiiiiiiiinnnen, 360
1182 Table 575 — Association ends of ExtSensitivityMatrix::SensitivityFactor with other

1183 Ll S S ittt 361
1184 Table 576 — Attributes of ExtSensitivityMatrix::SensitivityMatriX ............ccccoiviiiiiiiiiiininnns 361
1185  Table 577 — Association ends of ExtSensitivityMatrix::SensitivityMatrix with other

1186 Lo =TT 1 361
1187  Table 578 — Literals of ExtSensitivityMatrix::ObservableQuantityKind .................ccooeiiinn. 362
1188 Table 579 — Literals of ExtSensitivityMatrix::SensitivityMatrixKind .............ccocoiviiiiiiiiniinnnn, 362
1189 Table 580 — Attributes of ExtSchedule::PowerShiftKeySchedule ..............coooiiiins 368
1190 Table 581 — Association ends of ExtSchedule::PowerShiftKeySchedule with other

1191 Lo =TT 1 369
1192  Table 582 — Attributes of ExtSchedule::BaselrregularTimeSeries ........ccovveviiiiiiiiniininnenn, 370
1193 Table 583 — Association ends of ExtSchedule::BaselrregularTimeSeries with other

1194 Ll S S ettt e 370
1195  Table 584 — Attributes of ExtSchedule::BaseTimeSerieS ......coccvviiiieieiiii e 370
1196  Table 585 — Association ends of ExtSchedule::BaseTimeSeries with other classes............. 371
1197 Table 586 — Attributes of ExtSchedule::EventSchedule ... 371
1198 Table 587 — Association ends of ExtSchedule::EventSchedule with other classes............... 372
1199  Table 588 — Attributes of ExtSchedule::EventTimePoint............ooiiiiiiii e, 372
1200 Table 589 — Association ends of ExtSchedule::EventTimePoint with other classes ............. 372
1201 Table 590 — Attributes of ExtSchedule::GenericValueSchedule.............coocoiiiiiiens 372
1202 Table 591 — Association ends of ExtSchedule::GenericValueSchedule with other

1203 Lo = =3 = PP 373
1204  Table 592 — Attributes of ExtSchedule::GenericValueTimePoint.............coocoviiiiiniiice e, 373
1205 Table 593 — Association ends of ExtSchedule::GenericValueTimePoint with other

1206 Lo = =3 = PP 373
1207 Table 594 — Attributes of ExtSchedule::MustRunSchedule ... 374
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1208 Table 595 — Association ends of ExtSchedule::MustRunSchedule with other classes.......... 374
1209  Table 596 — Attributes of ExtSchedule::MustRunTimePoint ..o, 374
1210 Table 597 — Association ends of ExtSchedule::MustRunTimePoint with other classes......... 375
1211  Table 598 — Attributes of ExtSchedule::PowerSchedule ............coccoviiiiiiiiiii e, 375
1212  Table 599 — Association ends of ExtSchedule::PowerSchedule with other classes.............. 376
1213  Table 600 — Attributes of ExtSchedule::PowerTimePoint...........oooiiiiii, 377
1214 Table 601 — Association ends of ExtSchedule::PowerTimePoint with other classes............. 377
1215  Table 602 — Literals of ExtSchedule::BaseTimeSeriesKind ..........cccoccovviiiiiiiiiiiiiiin e, 377
1216  Table 603 — Literals of ExtSchedule::TimeSeriesInterpolationKind ................ccovvoviieeeen, 378
1217  Table 604 — Attributes of ExtSchedule::ParticipationFactorTimePoint .............cccoccevvvvinnneen. 378
1218 Table 605 — Association ends of ExtSchedule::ParticipationFactorTimePoint with other

1020 S o - T PP 378
1220 Table 606 — Attributes of ExtSchedule::CapacitySchedule ...............cooiiiiii 379
1221  Table 607 — Association ends of ExtSchedule::CapacitySchedule with other classes .......... 379
1222  Table 608 — Attributes of ExtSchedule::CapacityTimePoint .............ccooiiiiiiiiii, 379
1223 Table 609 — Association ends of ExtSchedule::CapacityTimePoint with other classes ......... 380
1224 Table 610 — Attributes of ExtSchedule::CostVolumePotentialSchedule ....................c.on 380
1225 Table 611 — Association ends of ExtSchedule::CostVolumePotentialSchedule with

1226 Lo 1 Y= o] F= 1T 381
1227  Table 612 — Attributes of ExtSchedule::CostVolumePotentialTimePoint ..............c.ccoeeeenn. 381
1228 Table 613 — Association ends of ExtSchedule::CostVolumePotentialTimePoint with

1229 O BT ClaS S S e e 381
1230 Table 614 — Attributes of ExtSchedule::ContingencySchedule.............cooviiiiiiiiiicneens 381
1231  Table 615 — Association ends of ExtSchedule::ContingencySchedule with other

1232 Lo =TT 1 382
1233 Table 616 — Attributes of ExtSchedule::ContingencyTimePoint .............coocoiiiiiiiiiiinenns 382
1234 Table 617 — Association ends of ExtSchedule::ContingencyTimePoint with other

1235 Ll S S ittt e 382
1236  Table 618 — Attributes of ExtSchedule::AssessedElementSchedule ................coooiiiieien, 383
1237  Table 619 — Association ends of ExtSchedule::AssessedElementSchedule with other

1238 Lo =TT 1 383
1239 Table 620 — Attributes of ExtSchedule::AssessedElementTimePoint ............c.covviiiiiiiiennnn 383
1240 Table 621 — Association ends of ExtSchedule::AssessedElementTimePoint with other

1241 Lo =TT 1 385
1242  Table 622 — Attributes of ExtSchedule::PowerBidScheduleTimePoint .............ccoovvieeieenn. 385
1243 Table 623 — Association ends of ExtSchedule::PowerBidScheduleTimePoint with other

1244 Ll S S ettt e 385
1245 Table 624 — Attributes of ExtSchedule::PowerBidSchedule ... 386
1246  Table 625 — Association ends of ExtSchedule::PowerBidSchedule with other classes ......... 387
1247  Table 626 — Attributes of ExtSchedule::PowerBidDependency .........c.coccovveiviiiiiiiiiiiiiinninnnenn, 387
1248  Table 627 — Association ends of ExtSchedule::PowerBidDependency with other

1249 (o - LT 1 PP 388
1250 Table 628 — Attributes of ExtSchedule::GenericEnablingSchedule ..............ccoooiiiin, 388
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1251  Table 629 — Association ends of ExtSchedule::GenericEnablingSchedule with other

0225 o - 1] PP 388
1253  Table 630 — Attributes of ExtSchedule::GenericAvailableSchedule..............c...cooiiiiiin, 389
1254  Table 631 — Association ends of ExtSchedule::GenericAvailableSchedule with other

02T T o - T PP 389
1256  Table 632 — Attributes of ExtSchedule::EnablingTimePoint ..........ccooiiiiiiiicii e, 390
1257  Table 633 — Association ends of ExtSchedule::EnablingTimePoint with other classes ......... 390
1258  Table 634 — Attributes of ExtSchedule::AvailabilityTimePoint ..............ccooiiiiii, 390
1259 Table 635 — Association ends of ExtSchedule::AvailabilityTimePoint with other classes...... 390
1260 Table 636 — Literals of ExtSchedule::PowerBidDependencyKind............coocoviiiiiiiiniiieeeennn, 391
1261  Table 637 — Attributes of ExtSchedule::InfeedLimitSchedule..............ccocoiii . 391
1262  Table 638 — Association ends of ExtSchedule::InfeedLimitSchedule with other classes ...... 391
1263  Table 639 — Attributes of ExtSchedule::InfeedLimitTimePoint.............ccooiiiiiiiiiiine, 392
1264  Table 640 — Association ends of ExtSchedule::InfeedLimitTimePoint with other classes ..... 392
1265  Table 641 — Attributes of ExtSchedule::PowerRemedialActionSchedule ................cccccoeen. 392
1266  Table 642 — Association ends of ExtSchedule::PowerRemedialActionSchedule with

1267 Lo 1 Y= o] F= 1T 392
1268  Table 643 — Attributes of ExtSchedule::PowerRemedialActionTimePoint.............c.ccoeeeene. 393
1269  Table 644 — Association ends of ExtSchedule::PowerRemedialActionTimePoint with

1270 Lo 1 Y= o] F= 1T 393
1271  Table 645 — Attributes of ExtSchedule::UnitCostSchedule ..........occoviiiiiiiiiii e, 393
1272  Table 646 — Association ends of ExtSchedule::UnitCostSchedule with other classes .......... 394
1273  Table 647 — Attributes of ExtSchedule::UnitCostTimePoint ..........cooeiiiiiiiiiiee, 394
1274  Table 648 — Association ends of ExtSchedule::UnitCostTimePoint with other classes ......... 394
1275  Table 649 — Attributes of ExtSchedule::BaseRegularintervalSchedule ...............ccoceeeien. 395
1276  Table 650 — Association ends of ExtSchedule::BaseRegularintervalSchedule with other

1277 Ll S S ittt e 395
1278 Table 651 — Literals of ExtSchedule::DayOfWeekKind ...........ccooviiiiiiiiiiiii e 395
1279  Table 652 — Attributes of ExtSchedule::HourPattern ............cooiiiiiiiiii i, 396
1280 Table 653 — Association ends of ExtSchedule::HourPattern with other classes ................... 396
1281  Table 654 — Literals of ExtSchedule::PeakKind ...........coccoiiiiiiiii e, 397
1282 Table 655 — Literals of ExtSchedule::EnergyDemandKind ..............c.coooiiiiiiiciici e 397
1283  Table 656 — Attributes of ExtSchedule::HoUurPeriod..............oooiiiiiiiiii e, 397
1284  Table 657 — Association ends of ExtSchedule::HourPeriod with other classes .................... 398
1285 Table 658 — Attributes of ExtSchedule::AssessedElementRegularSchedule ........................ 398
1286  Table 659 — Association ends of ExtSchedule::AssessedElementRegularSchedule with

1287 Lo 1 Y= o] F= 1T 398
1288 Table 660 — Attributes of ExtSchedule::AssessedElementRegularTimePoint....................... 399
1289 Table 661 — Association ends of ExtSchedule::AssessedElementRegularTimePoint

1290 WIth OTNEE ClaSSES .ot eas 400
1291  Table 662 — Attributes of ExtSchedule::VoltageAngleSchedule ..., 400
1292  Table 663 — Association ends of ExtSchedule::VoltageAngleSchedule with other

1293 Lo =TT 1 400
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1294  Table 664 — Attributes of ExtSchedule::VoltageAngleTimePoint ..........cccooiiiiiiiiineee, 401
1295 Table 665 — Association ends of ExtSchedule::VoltageAngleTimePoint with other

1296 Fod = =TT PP 401
1297  Table 666 — Literals of ExtSchedule::PowerScheduleKind............ccooooiiiiiiiiiiiin, 401
1298 Table 667 — Attributes of ExtSchedule::InfeedLimitSchedule............ccocoviiiiiiiiiiiiin, 401
1299 Table 668 — Association ends of ExtSchedule::InfeedLimitSchedule with other classes ...... 402
1300 Table 669 — Attributes of ExtSchedule::InfeedLimitTimePoint...........c.ocooiiiiiiiiinin, 402
1301  Table 670 — Association ends of ExtSchedule::InfeedLimitTimePoint with other classes ..... 402
1302 Table 671 — Attributes of ExtSchedule::RemedialActionSchemeSchedule ................coocevniee. 403
1303 Table 672 — Association ends of ExtSchedule::RemedialActionSchemeSchedule with

1304 (o] 4 1T o 1= 111 T PP 403
1305 Table 673 — Attributes of ExtSchedule::RemedialActionSchemeTimePoint................c..c...... 403
1306 Table 674 — Association ends of ExtSchedule::RemedialActionSchemeTimePoint with

1307 O BT ClaS S S e e 404
1308 Table 675 — Attributes of ExtSchedule::RemedialActionGroupSchedule ..................ooiienls 404
1309 Table 676 — Association ends of ExtSchedule::RemedialActionGroupSchedule with

1310 (o] 4 1Y g od 1= 1YY= T TSP 404
1311 Table 677 — Attributes of ExtSchedule::RemedialActionGroupTimePoint.................cccooiveenis 405
1312 Table 678 — Association ends of ExtSchedule::RemedialActionGroupTimePoint with

1313 O BT ClaS S S e e 405
1314  Table 679 — Attributes of ExtSchedule::GridStateAlterationSchedule ...............ccooviiiinn. 405
1315 Table 680 — Association ends of ExtSchedule::GridStateAlterationSchedule with other

1316 Lod =TT PSP 406
1317 Table 681 — Attributes of ExtSchedule::GridStateAlterationTimePoint ............ccocooeieiiiennnn 406
1318 Table 682 — Association ends of ExtSchedule::GridStateAlterationTimePoint with other

1319 S S S ittt e e 406
1320 Table 683 — Attributes of ExtSchedule::RegulatingControlRegularSchedule ........................ 407
1321 Table 684 — Association ends of ExtSchedule::RegulatingControlRegularSchedule with

1322 O BT ClaS S S i e 408
1323 Table 685 — Attributes of ExtSchedule::TapChangerControlRegularSchedule ..................... 408
1324  Table 686 — Association ends of ExtSchedule::TapChangerControlRegularSchedule

1325 WiITh Ot ClaS S S o e 409
1326 Table 687 — Attributes of ExtSchedule::TapRegularSchedule .............coiviiiiiin 409
1327 Table 688 — Association ends of ExtSchedule::TapRegularSchedule with other classes ..... 410
1328  Table 689 — Attributes of ExtSchedule::SwitchRegularSchedule .............cccoooiiiiiiin, 411
1329  Table 690 — Association ends of ExtSchedule::SwitchRegularSchedule with other

1330 S S S ittt e e 411
1331  Table 691 — Attributes of ExtSchedule::EnergyConnectionRegularSchedule ....................... 412
1332  Table 692 — Association ends of ExtSchedule::EnergyConnectionRegularSchedule with

1333 (o] 4 1= o 1= 1T Y= 1= PP 412
1334  Table 693 — Attributes of ExtSchedule::InServiceRegularSchedule .............cccocooiiiiiiiin, 413
1335 Table 694 — Association ends of ExtSchedule::InServiceRegularSchedule with other

1336 Lo = =3 = PP 414
1337  Table 695 — Attributes of ExtSchedule::ControlAreaRegularSchedule ..............c.ooiiiiin. 414
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1338 Table 696 — Association ends of ExtSchedule::ControlAreaRegularSchedule with other

G 1T R o - T PP 415
1340 Table 697 — Attributes of ExtSchedule::SynchronousMachineRegularSchedule................... 415
1341  Table 698 — Association ends of ExtSchedule::SynchronousMachineRegularSchedule

1342 WIth OtNEE ClASSES o it e e e e e e e 416
1343  Table 699 — Attributes of ExtSchedule::AsynchronousMachineRegularSchedule ................. 416
1344  Table 700 — Association ends of ExtSchedule::AsynchronousMachineRegularSchedule

1345 WIth 0T ClaS S S e et e e e e eaas 417
1346  Table 701 — Attributes of ExtSchedule::ExternalNetworkInjectionRegularSchedule ............. 417
1347  Table 702 — Association ends of

1348 ExtSchedule::ExternalNetworklnjectionRegularSchedule with other classes........................ 418
1349  Table 703 — Attributes of ExtSchedule::EquivalentinjectionRegularSchedule ...................... 418
1350 Table 704 — Association ends of ExtSchedule::EquivalentinjectionRegularSchedule

1351 LV T 14 =T o] = T == 1 419
1352 Table 705 — Attributes of ExtSchedule::ACDCConverterRegularSchedule........................... 420
1353 Table 706 — Association ends of ExtSchedule::ACDCConverterRegularSchedule with

1354 O BT ClaS S S e e 420
1355  Table 707 — Attributes of ExtSchedule::CsConverterRegularSchedule ................ccooiiin, 421
1356 Table 708 — Association ends of ExtSchedule::CsConverterRegularSchedule with other

1357 Ll S S ittt 422
1358 Table 709 — Attributes of ExtSchedule::VsConverterRegularSchedule ....................cooieils 422
1359 Table 710 — Association ends of ExtSchedule::VsConverterRegularSchedule with other

1360 Lo =TT 1 423
1361  Table 711 — Attributes of ExtSchedule::EquivalentinjectionSchedule ..............cccooeviiiin, 424
1362 Table 712 — Association ends of ExtSchedule::EquivalentinjectionSchedule with other

1363 Ll S S ittt 424
1364 Table 713 — Attributes of ExtSchedule::EnergyConnectionSchedule ...............cooooiiiinenn, 425
1365 Table 714 — Association ends of ExtSchedule::EnergyConnectionSchedule with other

1366 Lo =TT 1 425
1367 Table 715 — Attributes of ExtSchedule::TapSchedule..........coooiiiiiii e 425
1368 Table 716 — Association ends of ExtSchedule::TapSchedule with other classes.................. 426
1369  Table 717 — Attributes of ExtSchedule::EquivalentinjectionTimePoint .............ccoooeviiiiinn. 426
1370  Table 718 — Association ends of ExtSchedule::EquivalentinjectionTimePoint with other

1371 Lo =TT 1 427
1372 Table 719 — Attributes of ExtSchedule::RegulatingControlSchedule ..............cooviiiiiinnns, 427
1373  Table 720 — Association ends of ExtSchedule::RegulatingControlSchedule with other

1374 Lo =TT 1 427
1375  Table 721 — Attributes of ExtSchedule::TapChangerControlSchedule .............cccocoviiiin. 428
1376  Table 722 — Association ends of ExtSchedule::TapChangerControlSchedule with other

1377 (o - LT 1 S PSP 428
1378  Table 723 — Attributes of ExtSchedule::RegulatingControlTimePoint...............coooiiiiiin. 428
1379  Table 724 — Association ends of ExtSchedule::RegulatingControlTimePoint with other

1380 Lo =TT 1 429
1381  Table 725 — Attributes of ExtSchedule::SwitchSchedule..............ccooiiiii i, 429
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1382 Table 726 — Association ends of ExtSchedule::SwitchSchedule with other classes ............. 429
1383 Table 727 — Attributes of ExtSchedule::InServiceSchedule ... 430
1384 Table 728 — Association ends of ExtSchedule::InServiceSchedule with other classes ......... 430
1385 Table 729 — Attributes of ExtSchedule::ControlAreaSchedule .........ccooovviiiiiiiiiiie, 431
1386 Table 730 — Association ends of ExtSchedule::ControlAreaSchedule with other classes ..... 431
1387  Table 731 — Attributes of ExtSchedule::SynchronousMachineSchedule...................ccoo. 431
1388  Table 732 — Association ends of ExtSchedule::SynchronousMachineSchedule with

1389 (0] {TSY o1 F= E 1L 432
1390 Table 733 — Attributes of ExtSchedule::AsynchronousMachineSchedule ................ccceeenn. 432
1391 Table 734 - Association ends of ExtSchedule::AsynchronousMachineSchedule with

1392 (0] {T=Y G o1 = F TS 433
1393  Table 735 — Attributes of ExtSchedule::ExternalNetworkInjectionSchedule ......................... 433
1394 Table 736 — Association ends of ExtSchedule::ExternalNetworkInjectionSchedule with

1395 [0} ST o2 =TT ST N 433
1396 Table 737 — Attributes of ExtSchedule::VsConverterSchedule.............cocoooiiiiiiiicieneens 434
1397  Table 738 — Association ends of ExtSchedule::VsConverterSchedule with other

1398 (o] F= 13T 434
1399 Table 739 — Attributes of ExtSchedule::CsConverterSchedule .........cccooiiiiiiiiiiiiiin 435
1400 Table 740 — Association ends of ExtSchedule::CsConverterSchedule with other

1401 (o] F= ToT Y= 435
1402 Table 741 — Attributes of ExtSchedule::ACDCTIMEPOINT .....ociiiieiiiee e 435
1403 Table 742 — Attributes of ExtSchedule::VsConverterTimePoint .......ccocviiiiiiiiiiiiiiieieeen 436
1404 Table 743 — Association ends of ExtSchedule::VsConverterTimePoint with other

1405 (o] F= FoE Y= 437
1406 Table 744 — Attributes of ExtSchedule::CsConverterTimePoint .......ccooooiiiiiiiiiiiiiiien 437
1407 Table 745 — Association ends of ExtSchedule::CsConverterTimePoint with other

1408 (o] F= 13T =T 437
1409 Table 746 — Attributes of ExtSchedule::TapScheduleTimePoint ............ccocoiiiiiiiiiineens 438
1410 Table 747 — Association ends of ExtSchedule::TapScheduleTimePoint with other

1411 (o] F= T3 Y= 438
1412  Table 748 — Attributes of ExtSchedule::EnergyConnectionTimePoint ..............ccovviviiniin, 438
1413 Table 749 — Association ends of ExtSchedule::EnergyConnectionTimePoint with other

1414 (o7 F= FoE Y= 438
1415 Table 750 — Attributes of ExtSchedule::SwitchTimePoINt ........coiiiiiiiie e 439
1416 Table 751 — Association ends of ExtSchedule::SwitchTimePoint with other classes ............ 439
1417 Table 752 — Attributes of ExtSchedule::InServiceTimePoiNt .......covveiviiiiii e 439
1418 Table 753 — Association ends of ExtSchedule::InServiceTimePoint with other classes ........ 439
1419 Table 754 — Attributes of ExtSchedule::ControlAreaTimePoint ........coiiiiiiiiiiiieee 440
1420 Table 755 — Association ends of ExtSchedule::ControlAreaTimePoint with other

1421 C A S S ettt ittt ettt 440
1422  Table 756 — Attributes of ExtSchedule::SynchronousMachineTimePoint .............cccoccevienneee. 440
1423  Table 757 — Association ends of ExtSchedule::SynchronousMachineTimePoint with

1424 (0] {TST o2 F= E1 T 440
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1425  Table 758 — Attributes of ExtSchedule::AsynchronousMachineTimePoint..................cccoe.. 440
1426  Table 759 — Association ends of ExtSchedule::AsynchronousMachineTimePoint with

1427 (o V=T o] F= 11T PP 441
1428  Table 760 — Attributes of ExtSchedule::ExternalNetworkInjectionTimePoint ........................ 441
1429  Table 761 — Association ends of ExtSchedule::ExternalNetworklnjectionTimePoint with

IO o 1 g =T o o T P 441
1431  Table 762 — Attributes of ExtSchedule::BatteryUnitSchedule..............oooiiiiiiiiiiiii, 441
1432  Table 763 — Association ends of ExtSchedule::BatteryUnitSchedule with other classes ...... 442
1433  Table 764 — Attributes of ExtSchedule::BatteryUnitTimePoint ..........cccccooiviiiiiiiiiniiieeeen, 442
1434  Table 765 — Association ends of ExtSchedule::BatteryUnitTimePoint with other classes ..... 442
1435  Table 766 — Attributes of ExtSchedule::VoltageLimitSchedule.............ccoooiviiiiiiiiii e, 443
1436  Table 767 — Association ends of ExtSchedule::VoltageLimitSchedule with other classes ....443
1437 Table 768 — Attributes of ExtSchedule::ActivePowerLimitSchedule .................ocooi 443
1438 Table 769 — Association ends of ExtSchedule::ActivePowerLimitSchedule with other

1439 Ll S S ittt e 444
1440  Table 770 — Attributes of ExtSchedule::ApparentPowerLimitSchedule.................ccooiin. 444
1441 Table 771 — Association ends of ExtSchedule::ApparentPowerLimitSchedule with other

1442 Ll S S ittt 445
1443 Table 772 — Attributes of ExtSchedule::CurrentLimitSchedule ...............coiiiii 445
1444  Table 773 — Association ends of ExtSchedule::CurrentLimitSchedule with other classes.....445
1445  Table 774 — Attributes of ExtSchedule::CurrentLimitTimePoint............cccoviiiiiiiininee e, 446
1446 Table 775 — Association ends of ExtSchedule::CurrentLimitTimePoint with other

1447 Ll S S it 446
1448 Table 776 — Attributes of ExtSchedule::ApparentPowerLimitTimePoint ...................coooeieenis 446
1449 Table 777 — Association ends of ExtSchedule::ApparentPowerLimitTimePoint with

1450 Lo 1 Y= o] F= 1T 446
1451  Table 778 — Attributes of ExtSchedule::ActivePowerLimitTimePoint ................cccoviiiie, 446
1452 Table 779 — Association ends of ExtSchedule::ActivePowerLimitTimePoint with other

1453 Ll S S ettt e 447
1454  Table 780 — Attributes of ExtSchedule::VoltageLimitTimePoint ...........ccooooviiiiiiiiiiiii, 447
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1456 Lo =TT 1 447
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1459 Lo =TT 1 448
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1462 (o - LT 1 S PSP 449
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1465 Lo =TT 1 449
1466  Table 788 — Attributes of ExtSchedule::GeneratingUnitTimePoint ...............ccoiiiiiiiiiininnn, 450
1467  Table 789 — Association ends of ExtSchedule::GeneratingUnitTimePoint with other

1468 (o - LT T S PP 450
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1469  Table 790 — Attributes of ExtSchedule::StaticVarCompensatorSchedule .............c.ccoceeenn. 450
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1487 1 Introduction

1488  This document describes CIM extensions that were designed for the purpose of network codes
1489 related exchanges. The set of profiles which use these extensions could be applied for other
1490 exchanges too. Therefore, the objective is to propose these extensions for appropriate
1491  standardisation in IEC.

1492  The Coordinated Security Analysis data exchange specification by ENTSO-E shall be used as
1493 a reference to understand the context, use cases and the terms and definitions considered while
1494 designing the canonical extensions.

1495  This document is describing extensions to support:

1496 - proper modelling required for CSA process, long-term network and market simulations,
1497 - be more explicit about various DER types, and,
1498 - uniformly support energy allocation to any kind of energy resource.

1499 2 Specification documents references

1500 The following specification documents, in whole or in part, are referenced in this document and
1501  are indispensable for its application. For dated references, only the edition cited applies. For
1502 undated references, the latest edition of the referenced document (including any amendments)
1503  applies.

1504 e ENTSO-E Regional Coordination Processes Data Exchange Specification;

1505 The class SimulationEvents is part of the IEC 61970-302:2024 and IEC 61970-457:2024 that is
1506 not part of CGMES 3.0 but will be included in upcoming version of CGMES. For technical reason
1507 this has not been tagged with the NC namespace because it is only referred to, not initiated.
1508 SimulationSetting profile is part of the header and metadata document.

1509 3 Network codes extensions

1510 3.1 General

1511  This package contains the extensions defined for the need of Network codes (NC) data
1512 exchanges.

1513 3.2 ExtNetworkCodesCIMVersion root class

1514 The version information assigned to the extensions defined for the need of network codes data
1515 exchanges.
1516 Table 1 shows all attributes of ExtNetworkCodesCIMVersion.

1517 Table 1 — Attributes of ExtNetworkCodes::ExtNetworkCodesCIMVersion
name mult type description
date 0..1 Date (const=2024-09-08) Date of the last canonical

model update. Form is YYYY-MM-DD. For
example, for 5 January 2009 it is 2009-01-05.

version 0..1 String (const=2.3.1) European namespace URI. The
last two elements in the URI
(http:/liec.ch/TC57/CIM100-
EuropeanExtension/yy/zzz#) indicate major and
minor versions where:

- yy - indicates a major version;
- zzz - indicates a minor version.

1518
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3.3 Package ExtArea
3.3.1 General

This package contains the extensions related to the areas.

entso®
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Figure 1 — Class diagram ExtArea::ExtEnergyArea

Figure 1: The diagram contains classes related to energy area.
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1527 Figure 2: The diagram contains classes related to monitoring area.

class ExtOverlappingZone

ExtRemedialaction:RemedialActionschedule

sutusKind: R

cionschesulescauing 19,11
1]

ExtassessedElement-AssessedElement

rlappingzone

1528
1529 Figure 3 — Class diagram ExtArea::ExtOverlappingZone

1530 Figure 3: The diagram contains classes related to overlapping zone.
1531  3.3.2 (NC) OutageCoordinationRegion

1532 Inheritance path = Region : PowerSystemResource : ldentifiedObject : ExtEuldentifiedObject
1533 A region that has a common organisation or service responsible for outage planning and
1534  coordination and its impact on grid operation.

1535 Table 2 shows all attributes of OutageCoordinationRegion.

1536 Table 2 — Attributes of ExtArea::OutageCoordinationRegion
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
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name mult type description

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1537
1538 Table 3 shows all association ends of OutageCoordinationRegion with other classes.
1539 Table 3 — Association ends of ExtArea::OutageCoordinationRegion with other classes
mult name mult type description

from to

0..1 ControlArea 0..* ControlArea (NC) The control area that is part of this
outage coordination region.

0..1 OutagePlanningAgent 0..* OutagePlanningAgent (NC) Agent responsible for planning
ava_ilability in this outage coordination
region.

0..* SecurityCoordinator 0..1 SecurityCoordinator (NC) The security coordinator that is
responsible for this outage coordination
region.

0..* OutageCoordinator 0..1 OutageCoordinator (NC) The outage coordinator responsible
for this outage coordination region.

0..1 ConservativeAssessedEl | 0..* AssessedElement (NC) inherited from: Region

ement

0..1 RemedialAction 0..* RemedialAction (NC) inherited from: Region

0..1 SecuredAssessedEleme | 0..* AssessedElement (NC) inherited from: Region

nt

0..1 RemedialActionSchedul 0..* RemedialActionSchedul (NC) inherited from: Region

e e

0..1 LimitViolation 0..* PowerFlowResult (NC) inherited from: Region

0..1 MonitoringArea 0..* MonitoringArea (NC) inherited from: Region

0..* OverlappingZone 0..1 OverlappingZone (NC) inherited from: Region

0..1 ScannedAssessedEleme | 0..* AssessedElement (NC) inherited from: Region

nt

0..1 NativeAssessedElement | 0..* AssessedElement (NC) inherited from: Region

0..* PSRType 0..1 PSRType inherited from: PowerSystemResource

0..1 Controls 0..* Control inherited from: PowerSystemResource

0..1 Measurements 0..* Measurement inherited from: PowerSystemResource

1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource

0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1540
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1547
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1549
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1551

1552
1553
1554

1555

3.3.3 (NC) OverlappingZone

Inheritance path = IdentifiedObject : ExtEuldentifiedObject

A collection of all the overlapping cross border assessed elements which have the same sets
of impacted and impacting regions.
Table 4 shows all attributes of OverlappingZone.
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Table 4 — Attributes of ExtArea::OverlappingZone

name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

Table 5 shows all association ends of OverlappingZone with other classes.

Table 5 — Association

ends of ExtArea::OverlappingZone with other classes

mult name mult type description
from to
0..1 ImpactingRemedialActio 0..* RemedialAction (NC) The remedial action that is
n impacting an overlapping zone.
0..1 AppointedRemedialActio | 0..* RemedialAction (NC) The appointed remedial action that
n is appointed to an overlapping zone.
0..1 OverlappingAssessedEl 0..* AssessedElement (NC) The overlapping assessed element
ement on which the physical flows are
significantly impacted by
electricity exchanges in two or more
regions or by remedial actions from two
or more regions.
0..1 OverlappingRemedialAct | 0..* RemedialActionSchedul (NC) The remedial action schedule
ionSchedule e which is overlapping for this zone.
0..1 ImpactedRegion 0..* Region (NC) The region that is impacted by this
overlapping zone.
0..1 DiagramObijects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

3.3.4 (NC) Region

Inheritance path = PowerSystemResource : ldentifiedObject : ExtEuldentifiedObject
A region where the system operator belongs to.
Table 6 shows all attributes of Region.

Table 6 — Attributes of ExtArea::Region

name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
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name mult type description
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1556
1557  Table 7 shows all association ends of Region with other classes.
1558 Table 7 — Association ends of ExtArea::Region with other classes
mult name mult type description
from to
0..1 ConservativeAssessedEl | 0..* AssessedElement (NC) The assessed element which is
ement considered conservative for this region.
0..1 RemedialAction 0..* RemedialAction (NC) The remedial action which is
considered in the region.
0..1 SecuredAssessedEleme | 0..* AssessedElement (NC) The assessed element secured for
nt this region.
0..1 RemedialActionSchedul 0..* RemedialActionSchedul (NC) The remedial action schedule
e e relevant for this region.
0..1 LimitViolation 0..* PowerFlowResult (NC) The limit violation reported by a
region.
0..1 MonitoringArea 0..* MonitoringArea (NC) Monitoring area which belongs to a
region.
0..* OverlappingZone 0..1 OverlappingZone (NC) The overlapping zone which is
impacted by this region.
0..1 ScannedAssessedEleme | 0..* AssessedElement (NC) These are the scanned assessed
nt elements for a region.
0..1 NativeAssessedElement | 0..* AssessedElement (NC) The native assessed element for a
native region.
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1559
1560 3.3.5 (NC) ScheduleResource

1561 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject

1562 A schedule resource is a market-based method for handling participation of small units,
1563 particularly located on the lower voltage level that is controlled by a Distributed System
1564 Operator (DSO). It is a collection of units that can operate in the market by providing bids, offers
1565 and a resulting committed operational schedule for the collection.

1566  Table 8 shows all attributes of ScheduleResource.
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1567 Table 8 — Attributes of ExtArea::ScheduleResource
name mult type description
participationFactor 0..1 Float (NC) Participation factor describing the entity

part of the active power provided by a collection
of entities (e.g. an active power forecast to a
collection of entities is divided to each of the
member entity according to the participation
factor). Must be a positive value.

In the case of a sharing strategy, the distribution
is following entities value (V) equals aggregated
value (T) divided by sum of participation factors
(PF), i.e. V=T/sum(PF).

In the case of priority strategy, the item with the
lowest number gets allocated energy first.

p 0..1 ActivePower (NC) Active power injection. Load sign
convention is used, i.e. positive sign means flow
out from a node.

aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1568
1569  Table 9 shows all association ends of ScheduleResource with other classes.
1570 Table 9 — Association ends of ExtArea::ScheduleResource with other classes
mult name mult type description
from to
0..1 GeneratingUnit 0..* GeneratingUnit (NC) The generating unit that relates to

this schedule resource.

0..1 HydroPump 0..* HydroPump (NC) The hydro pump that relates to this
schedule resource.

0..1 PowerElectronicsUnit 0..* PowerElectronicsUnit (NC) The power electronics unit that
relates to this schedule resource.

0..1 AreaDispatchableUnit 0..1 AreaDispatchableUnit (NC) The dispatchable unit for this
scheduled resource.

0..* SchedulingArea 0..1 SchedulingArea (NC) The scheduling area that has this
schedule resource.

0..1 PowerSchedule 0..* PowerSchedule (NC) Power schedule which belongs to
the schedule resource.

0..* ResourceOf 0..1 ScheduleResource (NC) The schedule resource that has
this subschedule resource.

0..1 PowerShiftKeySchedule 0..* PowerShiftKeySchedule (NC) The Power Shift Key schedule for
a schedule resource.

0..1 RedispatchAction 0..* RedispatchScheduleActi | (NC) The redispatch action that relates
on to this schedule resource.
0..1 PowerBidSchedule 0..* PowerBidSchedule (NC) Power bid schedule which belongs

to a schedule resource.

0..* PrimaryEnergySource 0..1 EnergyType (NC) Primary energy reference type for
this schedule resource.

0..1 ScheduleResourceContr | 0..1 ScheduleResourceContr | (NC) Schedule resource controller for
oller oller this schedule resource.
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mult name mult type description

from to

0..1 SubScheduleResource 0..* ScheduleResource (NC) The subschedule resource that
relates to the schedule resource.

0..* PSRType 0..1 PSRType inherited from: PowerSystemResource

0..1 Controls 0..* Control inherited from: PowerSystemResource

0..1 Measurements 0..* Measurement inherited from: PowerSystemResource

1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource

0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1571
1572  3.3.6 (NC) SchedulingArea

1573 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject

1574 An area where production and/or consumption of energy can be forecasted, scheduled and
1575 measured. The area is operated by only one system operator, typically a Transmission System
1576 Operator (TSO). The area can consist of a sub area, which has the same definition as the main
1577  area, but it can be operated by another system operator (typically Distributed System Operator
1578 (DSO) or a Closed Distributed System Operator (CDSO)). This includes microgrid concept. A
1579  substation is the smallest grouping that can be included in the area. The area size should be
1580 considered in terms of the possibility of accumulated reading (settlement metering) and the
1581  capability of operating as an island.

1582 Table 10 shows all attributes of SchedulingArea.

1583 Table 10 — Attributes of ExtArea::SchedulingArea
name mult type description
islslandingEnabled 0..1 Boolean (NC) Identifies if the area can operate in island

operation. If true, the area is enabled (capable)
of operating as an electrical island. If false, the
area does not have the capability or it is not
enabled to operate as an electrical island.

isMeteringGridArea 0..1 Boolean (NC) Identifies if the area is settlement metered
for all import and export to the area. If true, the
area is metered area. If false, it is not.

normalParticipationFact 0..1 Float (NC) Normal participation factor describing the
or entity part of the active power provided by a
collection of entities (e.g. an active power
forecast to a collection of entities is divided to
each of the member entity according to the
participation factor). Must be a positive value.

In the case of a sharing strategy, the distribution
is following entities value (V) equals aggregated
value (T) divided by sum of participation factors
(PF), i.e. V=T/sum(PF).

In the case of priority strategy, the item with the
lowest number gets allocated energy first.

p 0..1 ActivePower (NC) Netted active power representing
production, consumption and import/export for
the scheduling area.

participationFactor 0..1 Float (NC) Participation factor describing the entity
part of the active power provided by a collection
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name mult type description
of entities (e.g. an active power forecast to a
collection of entities is divided to each of the
member entity according to the participation
factor). Must be a positive value.
In the case of a sharing strategy, the distribution
is following entities value (V) equals aggregated
value (T) divided by sum of participation factors
(PF), i.e. V=T/sum(PF).
In the case of priority strategy, the item with the
lowest number gets allocated energy first.
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1584
1585 Table 11 shows all association ends of SchedulingArea with other classes.
1586 Table 11 — Association ends of ExtArea::SchedulingArea with other classes
mult name mult type description
from to
0..1 Substation 0..* Substation (NC) The substation that is part of this
scheduling area.
0..1 Line 0..* Line (NC) The line that is part of this
scheduling area.
1.* ControlArea 0..1 ControlArea (NC) The control area for this scheduling
area.
0..1 DCTieCorridor 0..1 DCTieCorridor (NC) The DC tie corridor that is part of
this scheduling area.
0..1 PowerSchedule 0..* PowerSchedule Power schedule which belongs to the
scheduling area.
0..1 ScheduleResource 0..* ScheduleResource (NC) The schedule resource that
belongs to this scheduled area.
1.1 AreaDispatchableUnit 0..* AreaDispatchableUnit (NC) The area dispatchable unit related
to a scheduling area.
0..1 EnergyGroup 0..* EnergyGroup (NC) The energy group belonging to a
given energy scheduling area.
1.1 SubSchedulingArea 0..* SubSchedulingArea (NC) The subscheduling are that belongs
to this scheduling area.
0..* SynchronousArea 0..1 SynchronousArea (NC) The synchronous are that has this
scheduling area.
0..* SystemOperator 0..1 SystemOperator (NC) The system operator for this
scheduling area.
0..* LoadFrequencyControlA | 0..1 LoadFrequencyControlA | (NC) The load frequency control area
rea rea which has this scheduling area.
0..* EnergyCoordinationRegi | 0..1 EnergyCoordinationRegi | (NC) The energy coordination region that
on on has this scheduling area.
1. BiddingZone 1..1 BiddingZone (NC) The bidding zone related to this
scheduling area.
0..1 PowerShiftKeyStrategy 0..* PowerShiftkeyStrategy (NC) Power Shift Key Strategy which has
a scheduling area.
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mult name mult type description
from to
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1587
1588 3.3.7 (NC) SensitivityArea
1589 Inheritance path = InfluenceArea : MonitoringArea : PowerSystemResource : IdentifiedObject :
1590 ExtEuldentifiedObject
1591 A monitoring area that defines the required observability area given by the sensitivity factors.
1592 Table 12 shows all attributes of SensitivityArea.
1593 Table 12 — Attributes of ExtArea::SensitivityArea
name mult type description
identificationInfluenceFa | 0..1 PerCent (NC) inherited from: InfluenceArea
ctor
filteringInfluenceFactor 0..1 PerCent (NC) inherited from: InfluenceArea
voltagelnfluenceFactor 0..1 PerCent (NC) inherited from: InfluenceArea
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1594
1595 Table 13 shows all association ends of SensitivityArea with other classes.
1596 Table 13 — Association ends of ExtArea::SensitivityArea with other classes

mult name mult type description
from to
0..1 QuantitativeRemedialAct | 0..* QuantitativeRemedialAct | (NC) Quantitative remedial action impact
ionimpact ionlmpact when the remedial action is influencing
equipment included in the sensitivity
area.
0..* SynchronousArea 0..1 SynchronousArea (NC) inherited from: MonitoringArea
0..* Region 0..1 Reqgion (NC) inherited from: MonitoringArea
0..1 AreaBorderTerminal 0..* AreaBorderTerminal (NC) inherited from: MonitoringArea
0..* SystemOperator 0..1 SystemOperator (NC) inherited from: MonitoringArea
0..1 PowerFrequencyControll | 0..1 PowerFrequencyControll | (NC) inherited from: MonitoringArea
er er
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mult name mult type description
from to
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1597
1598 3.3.8 (NC) SubSchedulingArea
1599 Inheritance path = SchedulingArea PowerSystemResource IdentifiedObject
1600 ExtEuldentifiedObject
1601 An area that is a part of another scheduling area. Typically part of a Transmission System
1602 Operator (TSO) scheduling area operated by a Distributed System Operator (DSO) or a Close
1603 Distributed System Operator (CDSO). This includes microgrid concept. A sub scheduling area
1604 can contain other sub areas. A sub scheduling area leaf will form the smallest entity of any
1605 given energy area.
1606  Table 14 shows all attributes of SubSchedulingArea.
1607 Table 14 — Attributes of ExtArea::SubSchedulingArea
name mult type description
islslandingEnabled 0..1 Boolean (NC) inherited from: SchedulingArea
isMeteringGridArea 0..1 Boolean (NC) inherited from: SchedulingArea
normalParticipationFact 0..1 Float (NC) inherited from: SchedulingArea
or
p 0..1 ActivePower (NC) inherited from: SchedulingArea
participationFactor 0..1 Float (NC) inherited from: SchedulingArea
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1608
1609 Table 15 shows all association ends of SubSchedulingArea with other classes.
1610 Table 15 — Association ends of ExtArea::SubSchedulingArea with other classes
mult name mult type description
from to
0..1 Feeder 0..* Feeder (NC) The feeder that is part of this
subscheduling area.
0..* SchedulingArea 1.1 SchedulingArea (NC) The scheduling area that has this
subscheduling area.
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1 DiagramObjects * DiagramObject inherited from: IdentifiedObject
1 Names * Name inherited from: IdentifiedObject
1 Alternativeldentifier * Name (NC) inherited from: IdentifiedObject
1 Name * Name (NC) inherited from: IdentifiedObject
1 ParameterEvent * ParameterEvent inherited from: IdentifiedObject
1611
1612 3.3.9 (NC) SynchronousArea
1613 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
1614 A synchronous area is an electrical area covered by interconnect with a common system
1615 frequency in a steady-state.
1616 Table 16 shows all attributes of SynchronousArea.
1617 Table 16 — Attributes of ExtArea::SynchronousArea
name mult type description
frequency 0..1 Frequency (NC) The frequency of the electrical power
system that can be measured in all network
areas of the synchronous system under the
assumption of a coherent value for the system in
the time frame of seconds (with minor
differences between different measurement
locations only).
nominalFrequency 0..1 Frequency (NC) The nominal frequency for the Synchronous
Area, e.g. 50 Hz for Europe.

on

on

mult name mult type description

from to

0..1 Substation 0..* Substation (NC) inherited from: SchedulingArea

0..1 Line 0..* Line (NC) inherited from: SchedulingArea

1.* ControlArea 0..1 ControlArea (NC) inherited from: SchedulingArea

0..1 DCTieCorridor 0..1 DCTieCorridor (NC) inherited from: SchedulingArea

0..1 PowerSchedule 0..* PowerSchedule inherited from: SchedulingArea

0..1 ScheduleResource 0..* ScheduleResource (NC) inherited from: SchedulingArea

1.1 AreaDispatchableUnit 0..* AreaDispatchableUnit (NC) inherited from: SchedulingArea

0..1 EnergyGroup 0..* EnergyGroup (NC) inherited from: SchedulingArea

1.1 SubSchedulingArea 0..* SubSchedulingArea (NC) inherited from: SchedulingArea

0..* SynchronousArea 0..1 SynchronousArea (NC) inherited from: SchedulingArea

0..* SystemOperator 0..1 SystemOperator (NC) inherited from: SchedulingArea

0..* LoadFrequencyControlA | 0..1 LoadFrequencyControlA | (NC) inherited from: SchedulingArea
rea rea

0..* EnergyCoordinationRegi | 0..1 EnergyCoordinationRegi | (NC) inherited from: SchedulingArea

* BiddingZone A BiddingZone (NC) inherited from: SchedulingArea
1 PowerShiftKeyStrategy * PowerShiftKeyStrategy (NC) inherited from: SchedulingArea
¥ PSRType 1 PSRType inherited from: PowerSystemResource
1 Controls * Control inherited from: PowerSystemResource
1 Measurements * Measurement inherited from: PowerSystemResource
1 OperatingShare * OperatingShare inherited from: PowerSystemResource
ReportingGroup ReportingGroup inherited from: PowerSystemResource

ele|oe|rie|e|r|e|le|e|elr
->(-

ele|e|e(e|e|e|e|e|e|elr

— Page 49 of 454 —

ENTSO-E | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e




European Network of

Network codes canonical extensions specification |
Transmission System Operators

entso®

for Electricity

name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1618
1619 Table 17 shows all association ends of SynchronousArea with other classes.
1620 Table 17 — Association ends of ExtArea::SynchronousArea with other classes
mult name mult type description
from to
0..1 SchedulingArea 0..* SchedulingArea (NC) The scheduling area that is part of
this synchronous area.
0..1 MonitoringArea 0..* MonitoringArea (NC) The monitoring area that is part of
this synchronous area.
0..1 LoadFrequencyControlBl | 0..* LoadFrequencyControlBl | (NC) The load frequency control block
ock ock that is part of this synchronous area.
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1621
1622 3.3.10 (NC) AreaBorderTerminal root class
1623  Area border terminal defines the terminals that are defining a monitoring area.
1624  Table 18 shows all attributes of AreaBorderTerminal.
1625 Table 18 — Attributes of ExtArea::AreaBorderTerminal
name mult type description
mRID 0..1 String Master resource identifier issued by a model
authority. The mRID is unique within an
exchange context. Global uniqueness is easily
achieved by using a UUID, as specified in RFC
4122, for the mRID. The use of UUID is strongly
recommended.
For CIMXML data files in RDF syntax conforming
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM object
elements.
1626
1627  Table 19 shows all association ends of AreaBorderTerminal with other classes.
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1628 Table 19 — Association ends of ExtArea::AreaBorderTerminal with other classes
mult name mult type description
from to
0..* Terminal 0..1 Terminal The Terminal that is part of an

AreaBorderTerminal.

0..* MonitoringArea 0..1 MonitoringArea (NC) The MonitoringArea defined by this
AreaBorderTerminal.

1629
1630 3.3.11 (NC) BiddingZone

1631 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject

1632 A bidding zone is a market-based method for handling power transmission congestion. It
1633  consists of scheduling areas that include the relevant production (supply) and consumption
1634 (demand) to form an electrical area with the same market price without capacity allocation.
1635 Table 20 shows all attributes of BiddingZone.

1636 Table 20 — Attributes of ExtArea::BiddingZone
name mult type description
isTradeEnabled 0..1 Boolean (NC) Identifies the mechanism for determining

the energy price for a given bidding zone. If true,
the bid and the offer is expected to be provided
for the bidding zone to create the market price. If
false, other mechanism determines the price of
energy for a given bidding zone, e.g. virtual
bidding zone.

netPosition 0..1 ActivePower (NC) Net position is the netted sum of electricity
exports and imports for each market time unit for
a bidding zone.

aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1637
1638 Table 21 shows all association ends of BiddingZone with other classes.
1639 Table 21 — Association ends of ExtArea::BiddingZone with other classes
mult name mult type description
from to
1.1 SchedulingArea 1.* SchedulingArea (NC) The scheduling area that has
bidding zone.
0..* CapacityCalculationRegi | 0..1 CapacityCalculationRegi | (NC) The capacity calculation region
on on related to this bidding zone.
0..* PowerCapacity 0..1 PowerCapacity (NC) Power capacity whidh is asocciated
to the bidding zone.
1.1 BiddingZoneBorderOne 1.* BiddingZoneBorder (NC) The primary side of the border.
1.1 BiddingZoneBorderTwo 0..* BiddingZoneBorder (NC) The secondary side of the border.
0..1 PowerRemedialAction 0..* PowerRemedialAction (NC) The power remedial action applied

to this BiddingZone.

1.1 BiddingZoneAction 0..* BiddingZoneAction (NC) The bidding zone action that
relates to this bidding zone.
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mult name mult type description
from to
0..1 CapacitySchedule 0..* CapacitySchedule (NC) Capacity schedule which contains
information on the referred bidding zone.
0..1 ArealnterchangeControll | 0..1 ArealnterchangeControll | (NC) Area interchange controller for this
er er bidding zone.
0..1 PowerSchedule 0..* PowerSchedule (NC) Power schedule which belongs to
the power bidding zone.

0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1640

1641 3.3.12 (NC) BiddingZoneBorder

1642 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject

1643 Defines the aggregated connection capacity between two Bidding Zones.

1644  Table 22 shows all attributes of BiddingZoneBorder.

1645 Table 22 — Attributes of ExtArea::BiddingZoneBorder

name mult type description

ActivePower

transmissionReliabilityM | 0..1
argin

(NC) Transmission Reliability Margin (TRM) is
the minimum reserve that system operators must
have available at their connections so that they
can help other countries to which their system is
directly or indirectly connected, if necessary.

totalTransferCapacity 0..1 ActivePower (NC) Total Transfer Capacity (TTC) is the
maximum exchange program between two areas
compatible with operational security standards
applicable at each system if future network
conditions, generation and load patterns were

perfectly known in advance.

netTransferCapacity 0..1 ActivePower (NC) Net Transfer Capacity (NTC) is defined as
NTC = TTC — TRM and corresponds to the
maximum exchange between two areas
compatible with operational security limits
applicable in both areas and taking into account
the technical uncertainties on future network

conditions.

alreadyAllocatedCapacit | 0..1 ActivePower (NC) Already Allocated Capacity (AAC) means
y the total amount of allocated transmission rights
i.e. transmission capacity reserved by virtue of
historical long-term contracts and the previously
held transmission capacity reservation auctions.

availableTransferCapaci | 0..1 ActivePower (NC) Available Transfer Capacity (ATC) means
ty the transmission capacity that remains available,
after allocation procedure, to be used under the
physical conditions of the transmission system.
ATC value is defined as: ATC = NTC - AAC.
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name mult type description

alreadyAllocatedFlow 0..1 ActivePower (NC) The maximum allowed flow on the
collection of interconnection between two
bidding zones.

aliasName 0..1 String inherited from: IdentifiedObject

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

Table 23 shows all association ends of BiddingZoneBorder with other classes.

Table 23 — Association ends of ExtArea::BiddingZoneBorder with other classes

mult name mult type description

from to

1.* BiddingZoneOne 1.1 BiddingZone (NC) The bidding zone for the primary
side.

0..* BiddingZoneTwo 1..1 BiddingZone (NC) The bidding zone for the secondary
side.

0..1 PowerSchedule 0..* PowerSchedule (NC) Power schedule which has bidding
zone border.

0..1 CrossBorderRelevance 0..* CrossBorderRelevance (NC) Cross border relevant combination
for this bidding zone border.

0..* CapacityCalculationRegi | 0..1 CapacityCalculationRegi | (NC) The capacity calculation region for

on on which the capacity is derived from.

0..1 TieCorridor 0..* TieCorridor (NC) Tie corridor for a given bidding
zone border.

0..1 ArealnterchangeControll | 0..1 ArealnterchangeControll (NC) Area interchange controller that

er er relates to this bidding zone border.

0..1 PowerRemedialAction 0..* PowerRemedialAction (NC) Power remedial action applied to
this Bidding Zone Border.

0..* PSRType 0..1 PSRType inherited from: PowerSystemResource

0..1 Controls 0..* Control inherited from: PowerSystemResource

0..1 Measurements 0..* Measurement inherited from: PowerSystemResource

1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource

0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

3.3.13 (NC) CapacityCalculationRegion

Inheritance path = Region : PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
Capacity calculation region is a coherent part of the interconnected system that is used for
calculating the transmission capacity for a bidding zone or between bidding zones.

Table 24 shows all attributes of CapacityCalculationRegion.
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1655 Table 24 — Attributes of ExtArea::CapacityCalculationRegion
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

1656

1657  Table 25 shows all association ends of CapacityCalculationRegion with other classes.

1658 Table 25 — Association ends of ExtArea::CapacityCalculationRegion with other classes

nt

mult name mult type description

from to

0..1 BiddingZoneBorder 0..* BiddingZoneBorder (NC) The bidding zone border on which
the capacity is calculated.

0..1 BiddingZone 0..* BiddingZone (NC) The bidding zone for this capacity
calculation region.

0..* SecurityCoordinator 0..1 SecurityCoordinator (NC) The security coordinator
responsible for the capacity calculation
region.

0..* CoordinatedCapacityCal | 0..1 CoordinatedCapacityCal | (NC) Coordinated capacity calculator

culator culator responsible for the capacity calculation
of the region.

0..1 ConservativeAssessedEl | 0..* AssessedElement (NC) inherited from: Region

ement

0..1 RemedialAction 0..* RemedialAction (NC) inherited from: Region

0..1 SecuredAssessedEleme | 0..* AssessedElement (NC) inherited from: Region

nt

0..1 RemedialActionSchedul 0..* RemedialActionSchedul (NC) inherited from: Region

e €

0..1 LimitViolation 0..* PowerFlowResult (NC) inherited from: Region

0..1 MonitoringArea 0..* MonitoringArea (NC) inherited from: Region

0..* OverlappingZone 0..1 OverlappingZone (NC) inherited from: Region

0..1 ScannedAssessedEleme | 0..* AssessedElement (NC) inherited from: Region

1 NativeAssessedElement

AssessedElement

(NC) inherited from: Region

* PSRType 1 PSRType inherited from: PowerSystemResource
Controls * Control inherited from: PowerSystemResource
Measurements * Measurement inherited from: PowerSystemResource

N I I

OperatingShare

OperatingShare

inherited from: PowerSystemResource

ReportingGroup

ReportingGroup

inherited from: PowerSystemResource

S|le|ejr|le|e|r|e|e|ele
->(-

ele|e|e|e|e|e|e|e|ele

1 DiagramObjects * DiagramObject inherited from: IdentifiedObject
1 Names * Name inherited from: IdentifiedObject
1 Alternativeldentifier * Name (NC) inherited from: IdentifiedObject
1 Name * Name (NC) inherited from: IdentifiedObject
1 ParameterEvent x ParameterEvent inherited from: IdentifiedObject
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1659
1660 3.3.14 (NC) ContingencyArea
1661 Inheritance path = InfluenceArea : MonitoringArea : PowerSystemResource : ldentifiedObject :
1662 ExtEuldentifiedObject
1663 A monitoring area that defines the required contingency elements. This includes elements that
1664  are part of the external contingency list.
1665 Table 26 shows all attributes of ContingencyArea.
1666 Table 26 — Attributes of ExtArea::ContingencyArea
name mult type description
identificationInfluenceFa | 0..1 PerCent (NC) inherited from: InfluenceArea
ctor
filteringInfluenceFactor 0..1 PerCent (NC) inherited from: InfluenceArea
voltagelnfluenceFactor 0..1 PerCent (NC) inherited from: InfluenceArea
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1667
1668 Table 27 shows all association ends of ContingencyArea with other classes.
1669 Table 27 — Association ends of ExtArea::ContingencyArea with other classes
mult name mult type description
from to
0..* SynchronousArea 0..1 SynchronousArea (NC) inherited from: MonitoringArea
0..* Region 0..1 Region (NC) inherited from: MonitoringArea
0..1 AreaBorderTerminal 0..* AreaBorderTerminal (NC) inherited from: MonitoringArea
0..* SystemOperator 0..1 SystemOperator (NC) inherited from: MonitoringArea
0..1 PowerFrequencyControll | 0..1 PowerFrequencyControll | (NC) inherited from: MonitoringArea
er er
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1670
1671  3.3.15 (NC) EnergyCoordinationRegion
1672 Inheritance path = Region : PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
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1673 A region that has a common organisation or a service that is responsible for alignment of
1674  forecast and scheduling of energy.
1675  Table 28 shows all attributes of EnergyCoordinationRegion.
1676 Table 28 — Attributes of ExtArea::EnergyCoordinationRegion
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1677
1678 Table 29 shows all association ends of EnergyCoordinationRegion with other classes.
1679 Table 29 — Association ends of ExtArea::EnergyCoordinationRegion with other classes
mult name mult type description
from to
0..1 SchedulingArea 0..* SchedulingArea (NC) The scheduling area that is part of
this energy coordination region.
0..* EnergyAlignmentCoordin | 0..1 EnergyAlignmentCoordin | (NC) The energy alignment coordinator
ator ator that_ operates this energy coordination
region.
0..1 ConservativeAssessedEl | 0..* AssessedElement (NC) inherited from: Region
ement
0..1 RemedialAction 0..* RemedialAction (NC) inherited from: Region
0..1 SecuredAssessedEleme | 0..* AssessedElement (NC) inherited from: Region
nt
0..1 RemedialActionSchedul 0..* RemedialActionSchedul (NC) inherited from: Region
e e
0..1 LimitViolation 0..* PowerFlowResult (NC) inherited from: Region
0..1 MonitoringArea 0..* MonitoringArea (NC) inherited from: Region
0..* OverlappingZone 0..1 OverlappingZone (NC) inherited from: Region
0..1 ScannedAssessedEleme | 0..* AssessedElement (NC) inherited from: Region
nt
0..1 NativeAssessedElement | 0..* AssessedElement (NC) inherited from: Region
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1680
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1681 3.3.16 (NC) InfluenceArea
1682 Inheritance path = MonitoringArea PowerSystemResource IdentifiedObject
1683 ExtEuldentifiedObject
1684 Influence area is a monitoring area that is defined by calculating the equipment that is affected
1685 by the influence factors.
1686  Table 30 shows all attributes of InfluenceArea.
1687 Table 30 — Attributes of ExtArea::InfluenceArea
name mult type description
identificationInfluenceFa | 0..1 PerCent (NC) Power flow identification influence factor of
ctor a network element that is normalised in order to
take into account potential impacts induced by
differences in Permanently Admissible
Transmission Loading (PATL) values. This is
referred as identification influence threshold in
CSA methodology.
The allowed value range is [0,100].
filteringInfluenceFactor 0..1 PerCent (NC) Power flow filtering influence factor of a
network element not normalised. This is referred
as power flow influence threshold in CSA
methodology.
The allowed value range is [0,100].
voltagelnfluenceFactor 0..1 PerCent (NC) Voltage influence factor of a network
element as defined in the CSA methodology.
The allowed value range is [0,100].
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1688
1689 Table 31 shows all association ends of InfluenceArea with other classes.
1690 Table 31 — Association ends of ExtArea::InfluenceArea with other classes
mult name mult type description
from to
0..* SynchronousArea 0..1 SynchronousArea (NC) inherited from: MonitoringArea
0..* Region 0..1 Region (NC) inherited from: MonitoringArea
0..1 AreaBorderTerminal 0..* AreaBorderTerminal (NC) inherited from: MonitoringArea
0..* SystemOperator 0..1 SystemOperator (NC) inherited from: MonitoringArea
0..1 PowerFrequencyControll | 0..1 PowerFrequencyControll | (NC) inherited from: MonitoringArea
er er
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
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mult name mult type description
from to
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1691
1692  3.3.17 (NC) LoadFrequencyControlArea
1693 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
1694 A part of a synchronous area or an entire synchronous area, physically demarcated by points
1695 of measurement at interconnectors to other load frequency control (LFC) areas, operated by
1696  one or more TSOs fulfilling the obligations of load-frequency control.
1697  Table 32 shows all attributes of LoadFrequencyControlArea.
1698 Table 32 — Attributes of ExtArea::LoadFrequencyControlArea
name mult type description
deficientGenerationLimit | 0..1 PerCent (NC) Percentage of average dispatch target plus
average regulation used to calculate Deficient
Generation Limit. The value shall be a positive
value between 0 and 100.
frequencyBiasFactor 0..1 Float (NC) Frequency bias in MW/Hz.
includeFrequencyBias 0..1 Boolean (NC) True means the frequency bias that is
taken into consideration in the frequency bias
computation.
frequencyRestorationRe 0..1 Seconds (NC) FRR delay expressed in seconds. Must be
serveDelay a positive multiple of AGC's cycle duration.
frequencyRestorationRe | 0..1 ActivePowerChangeRate | (NC) Maximum authorized ramp for both FRR
serveMaxRamp dispatching and ramp to zero.
frequencyRestorationRe | 0..1 ActivePower (NC) Authorized threshold for both FRR
serveThreshold dispatching and ramp to zero.
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1699
1700 Table 33 shows all association ends of LoadFrequencyControlArea with other classes.
1701 Table 33 — Association ends of ExtArea::LoadFrequencyControlArea with other classes

mult
from

name

mult
to

type

description

0..1 SchedulingArea

0..* SchedulingArea

(NC) The scheduling area that is part of
this load frequency control area.

0..* LoadFrequencyControlBlI

0..1 LoadFrequencyControlBI

(NC) The load frequency control block

ock ock that has this load frequency control area.
0..* FrequencyControlOperat | 0..1 LoadFrequencyControlO | (NC) The frequency control operator that
or perator operates this frequency control area.

0..1 TieCorridor

0..* TieCorridor

(NC) TieCorridor controlled by the
LoadFrequencyControlArea.

0.* | PSRType

0..1 | PSRType

inherited from: PowerSystemResource
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mult name mult type description
from to
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1702
1703  3.3.18 (NC) LoadFrequencyControlBlock
1704 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
1705 A part of a synchronous area or an entire synchronous area, physically demarcated by points
1706  of measurement at interconnectors to other load frequency control (LFC) blocks, consisting of
1707 one or more LFC areas, operated by one or more TSOs fulfilling the obligations of load-
1708  frequency control.
1709  Table 34 shows all attributes of LoadFrequencyControlBlock.
1710 Table 34 — Attributes of ExtArea::LoadFrequencyControlBlock
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1711
1712  Table 35 shows all association ends of LoadFrequencyControlBlock with other classes.
1713 Table 35 — Association ends of ExtArea::LoadFrequencyControlBlock with other
1714 classes
mult name mult type description
from to
0..* SynchronousArea 0..1 SynchronousArea (NC) The synchronous area that has this
load frequency control block.
0..1 LoadFrequencyControlA | 0..* LoadFrequencyControlA (NC) The load frequency control area
rea rea that is part of this load frequency control
block.
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
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mult name mult type description
from to
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1715
1716  3.3.19 (NC) MonitoringArea
1717  Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject
1718 A coherent part of the interconnected electrical power system, that includes the system
1719  operators' responsibility area and the surrounding parts of other system operators' responsibility
1720  area, that need to be monitored for security assessment.
1721  Table 36 shows all attributes of MonitoringArea.
1722 Table 36 — Attributes of ExtArea::MonitoringArea
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1723
1724 Table 37 shows all association ends of MonitoringArea with other classes.
1725 Table 37 — Association ends of ExtArea::MonitoringArea with other classes
mult name mult type description
from to
0..* SynchronousArea 0..1 SynchronousArea (NC) The synchronous area that has this
monitoring area.
0..* Region 0..1 Region (NC) Region that has monitoring areas.
0..1 AreaBorderTerminal 0..* AreaBorderTerminal (NC) The AreaBorderTerminal which
defines the MonitoringArea.
0..* SystemOperator 0..1 SystemOperator (NC) The system operator that operates
this monitoring area.
0..1 PowerFrequencyControll | 0..1 PowerFrequencyControll | (NC) Power frequency controller that
er er applied to this monitoring area.
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1726
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3.3.20 (NC) ObservabilityArea

Inheritance path =
ExtEuldentifiedObject
A monitoring area that is given by a real time measurement.
Table 38 shows all attributes of ObservabilityArea.

Table 38 — Attributes of ExtArea::ObservabilityArea

MonitoringArea PowerSystemResource IdentifiedObject

name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

Table 39 shows all association ends of ObservabilityArea with other classes.

Table 39 — Association ends of ExtArea::ObservabilityArea with other classes

mult name mult type description

from to

0..* SynchronousArea 0..1 SynchronousArea (NC) inherited from: MonitoringArea

0..* Region 0..1 Region (NC) inherited from: MonitoringArea

0..1 AreaBorderTerminal 0..* AreaBorderTerminal (NC) inherited from: MonitoringArea

0..* SystemOperator 0..1 SystemOperator (NC) inherited from: MonitoringArea

0..1 PowerFrequencyControll | 0..1 PowerFrequencyControll | (NC) inherited from: MonitoringArea
er er

0..* PSRType 0..1 PSRType inherited from: PowerSystemResource

0..1 Controls 0..* Control inherited from: PowerSystemResource

0..1 Measurements 0..* Measurement inherited from: PowerSystemResource

1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource

0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

3.3.21 (NC) PowerCapacity root class

Power capacity defines the capacity in regard to generation, consumption and transmission
(import and export) for a relevant power system resource, e.g. bidding zone, including maximum

and minimum electrical power capacity and any capacity allocation.
Table 40 shows all attributes of PowerCapacity.

Table 40 — Attributes of ExtArea::PowerCapacity

name

mult

type

description

maxInterchange

0..1

ActivePower

(NC) Maximum total active power (AC and DC)
that the net position for the bidding zone can
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name mult type description

have to maintain operational security. Positive
sign means flow into the bidding zone.

minlmportP 0..1 ActivePower (NC) Minimum imported active power
requirement.

mininterchange 0..1 ActivePower (NC) Minimum total active power (AC and DC)
that the net position for the bidding zone can
have to maintain operational security. Negative
sign means flow out of the bidding zone.

netACInterchange 0..1 ActivePower (NC) The netted aggregation of all AC external
schedules of an area. Positive sign means flow
into the area (Import).

netAClnterchangeTolera | 0..1 Float (NC) The area AC Net Position tolerance.
nce
netDCinterchange 0..1 ActivePower (NC) The netted aggregation of all DC external

schedules of an area. Positive sign means flow
into the area.

regulatingUpAllocation 0..1 ActivePower (NC) The balancing capacity allocated for
regulating up, by increasing the production,
decreasing the direct current export, increasing
direct current import or reducing the
consumption of energy in the bidding zone. This
must be a positive number.

regulatingDownAllocatio | 0..1 ActivePower (NC) The balancing capacity allocated for

n regulating down, by decreasing the production,
increasing the direct current export, decreasing
direct current import or increasing the
consumption of energy in the bidding zone. This
must be a positive number.

1743

1744  Table 41 shows all association ends of PowerCapacity with other classes.

1745 Table 41 — Association ends of ExtArea::PowerCapacity with other classes
mult name mult type description
from to
0..1 BiddingZone 0..* BiddingZone (NC) Bidding zone which has a power

capacity.
1746

1747 3.4 Assessed element extensions
1748 3.4.1 General
1749  This package contains the extensions related to the assessed element.
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Figure 4 — Class diagram ExtAssessedElement::ExtAssessedElement

Figure 4: The diagram contains classes related to assessed element.
3.4.2 (NC) AssessedElement

Inheritance path = IdentifiedObject : ExtEuldentifiedObject

Assessed element is a network element for which the electrical state is evaluated in the regional
or cross-regional process and which value is expected to fulfil regional rules function of the
operational security limits.

The measurements and limits are as defined in the steady state hypothesis.

Table 42 shows all attributes of AssessedElement.

Table 42 — Attributes of ExtAssessedElement::AssessedElement

name mult type description

inBaseCase 0..1 Boolean (NC) Indicates if the assessed element is
scanned in the base case. In case of a base
case overload, the assessed element is
considered as a limiting element for the
optimization process.
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name mult type description

True means that the assessed element is
scanned in the base case. False means it is not
scanned in the base case.

maxFlow 0..1 ActivePower (NC) Maximum flow on a conducting equipment
or a collection of conducting equipment forming
a power transfer corridor. For assessed element
that becomes critical due to contingency, this
value represents the maximum flow with
remedial action taken into consideration.

targetCrossZonalCapacit | 0..1 PerCent (NC) Agreed target margin for the cross zonal
yMargin capacity trading given by the percentage of a
zero exchange situation flow (Net position
equals zero) and maximum flow.

In other words, when bidding zone exchange
equals 0 MW commercially (in the market), the
assessed element (ConductingEquipment or
PowerTransferCorridor) should be loaded less
than maximum loading (100%) minus the target.
e.g. If the target is 70%, the loading must be
less than 30%.

The allowed value range is [0,100].

insideCapacityMargin 0..1 PerCent (NC) Percentage of the maximum flow (margin)
from coordinated capacity calculation, i.e.
capacity available for cross-zonal trade within
the considered coordination area.

The allowed value range is [0,100].

outsideCapacityMargin 0..1 PerCent (NC) Percentage of the maximum flow (margin)
capacity calculation, i.e. the capacity available
for cross-zonal trade outside the considered
coordination area.

The allowed value range is [0,100].

criticalElementContinge 0..1 CriticalElementContinge (NC) Indicates the type of the critical element

ncy ncyKind contingency.
maxMarginAdjustment 0..1 PerCent (NC) Maximum adjustment, relative to maximum

flow allowed for exceeding the maximum flow of
this assessed element.

The allowed value range is [0,100].

flowReliabilityMargin 0..1 PerCent (NC) Percentage of the maximum flow (margin)
reserved to anticipate forecasting errors.

The allowed value range is [0,100].

targetRemainingAvailabl | 0..1 PerCent (NC) Target for the remaining available margin
eMargin as a percentage of maximum flow.

The allowed value range is [0,100].

normalEnabled 0..1 Boolean (NC) If true, the assessed element shall be
considered under normal operating conditions.

enabled 0..1 Boolean (NC) If true, the assessed element is enabled,
otherwise it is disabled.

normalMaxFlow 0..1 ActivePower (NC) Maximum flow on a conducting equipment
or a collection of conducting equipment forming
a power transfer corridor under normal operating
conditions. For assessed elements that become
critical due to contingency, this value represents
the maximum flow with remedial action taken
into consideration.

normalAppointedMargin 0..1 PerCent (NC) The normal percentage (appointed to a
region) of the remaining margin obtained in the
grid model to reach its current limit under normal
operating conditions. The maximum percentage
shall by default be 10% of the remaining margin.
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name mult type description

It is only used when an assessed element is
considered conservative for a region.

The allowed value range is [0,100].

normalPositiveVirtualMa | 0..1 PerCent (NC) A positive margin that defines the overload
rgin allowed in a solution for the assessed element
for a normal situation. The margin represents
influences that can be solved by the System
Operators using available remedial action which
is not cross-border relevant remedial action.

All relevant operational limits (e.g. PATL, TATL,
etc) are modified by this margin value. The
attribute represents the increase. The allowed
value range is [0,100].

positiveVirtualMargin 0..1 PerCent (NC) A positive margin that defines the overload
allowed in a solution for the assessed element
for the current situation. The margin represents
influences that can be solved by the System
Operators using available remedial action which
is not cross-border relevant remedial action.

All relevant operational limits (e.g. PATL, TATL,
etc) are modified by this margin value. The
attribute represents the increase.

The allowed value range is [0,100].

exclusionReason 0..1 SecuredExclusionReaso | (NC) Reason for not associating this assessed
nKind element with a secured region.

scannedThresholdMargi 0..1 PerCent (NC) Threshold percentage that a scanned

n element can be overloaded, on a given element,

on top of any overload prior to optimisation
(default= 5%). e.g. Initial loading of the element
is 110%, with a 5% scanned threshold margin,
the new maximum is 115% of the limit (e.qg.
PATL, TATL, etc).

The allowed value range is [0,100].

isCombinableWithReme 0..1 Boolean (NC) Defines if the AssessedElement is available
dialAction to be combined with RemedialAction. If true,

this AssessedElement can be included in various
combinations not defined in the data exchange in
an explicit way. If false, this assessed element is
not to be considered in any combination with
remedial actions and contingencies except for
the exclusive combination.

isCombinableWithContin | 0..1 Boolean (NC) Defines if the AssessedElement is available
gency to be combined with Contingency. If true, this
AssessedElement can be included in various
combinations not defined in the data exchange in
an explicit way. If false, this assessed element is
not to be considered in any combination with
remedial actions and contingencies except for
the exclusive combination.

normalScannedThreshol | 0..1 PerCent (NC) Normal threshold percentage that a
dMargin scanned element can be overloaded, on a given
element, on top of any overload prior to
optimisation (default= 5%). e.g. Initial loading of
the element is 110%, with a 5% scanned
threshold margin, the new maximum is 115% of
the limit (e.g. PATL, TATL, etc).

The allowed value range is [0,100].

appointedMargin 0..1 PerCent (NC) The percentage (appointed to a region) of
the remaining margin obtained in the grid model
to reach its current limit under normal operating
conditions. The maximum percentage shall by
default be 10% of the remaining margin.
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name

mult

type

description

It is only used when an assessed element is
considered conservative for a region.

The allowed value range is [0,100].

individualValidationAdju
stment

ActivePower

(NC) Positive value calculated and provided by
System Operators from their individual validation
process for the reduction of Remaining Available
Margin (RAM) in order to ensure grid security.

coordinatedValidationAd
justment

ActivePower

(NC) Positive value calculated and provided by
the Coordinated Capacity Calculator (CCC) for
the reduction of Remaining Available Margin
(RAM) in order to ensure grid security.

individualValidationAdju
stmentShare

ActivePower

(NC) Positive value expressed calculated by the
Coordinated Capacity Calculator (CCC) based
on the provided Individual Validation Adjustment
(IVA) by System Operators in order to show the
actual reduction of Remaining Available Margin
(RAM). Individual Validation Adjustment Share is
a positive non-zero value. It is equal or less than
the Individual Validation Adjustment value.

individualValidationAdju
stmentJustification

String

(NC) Free text description provided by System
Operators for justifying the reduction of
Remaining Available Margin (RAM) by means of
Individual Validation Adjustment (IVA). This
justification is not intended for any application
processing purpose, it should only be used for
reporting.

coordinatedValidationAd
justmentJustification

String

(NC) Free text description provided by the
coordinated capacity calculator (CCC) for
justifying the reduction of Remaining Available
Margin (RAM) by means of Coordinated
Validation Adjustment (CVA). This justification is
not intended for any application processing
purpose, it should only be used for reporting.

criticalElementContinge
ncyJustification

String

(NC) Free text describing the justification of
critical element contingency categorization (e.g.
the use of the kind). This justification is not
intended for any application processing purpose,
it should only be used for reporting.

targetRemainingAvailabl
eMarginJustification

String

(NC) Free text describing the justification for the
target Remaining Available Margin (RAM). This
justification is not intended for any application
processing purpose, it should only be used for
reporting.

normallndividualValidati
onAdjustment

ActivePower

(NC) Normal positive value calculated and
provided by System Operators from their
individual validation process for the reduction of
Remaining Available Margin (RAM) in order to
ensure grid security.

normalCoordinatedValid
ationAdjustment

ActivePower

(NC) Normal positive value calculated and
provided by the Coordinated Capacity Calculator
(CCC) for the reduction of Remaining Available
Margin (RAM) in order to ensure grid security.

normallndividualValidati
onAdjustmentShare

ActivePower

(NC) Normal positive value expressed calculated
by the Coordinated Capacity Calculator (CCC)
based on the provided Individual Validation
Adjustment (IVA) by System Operators in order
to show the actual reduction of Remaining
Available Margin (RAM). Individual Validation
Adjustment Share is a positive non-zero value. It
is equal or less than the Individual Validation
Adjustment value.
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name mult type description
normallndividualValidati 0..1 String (NC) Normal free text description provided by
onAdjustmentJustificatio System Operators for justifying the reduction of

n Remaining Available Margin (RAM) by means of

Individual Validation Adjustment (IVA). This
justification is not intended for any application
processing purpose, it should only be used for
reporting.

normalCoordinatedValid 0..1 String (NC) Normal free text description provided by

ationAdjustmentJustifica the coordinated capacity calculator (CCC) for

tion justifying the reduction of Remaining Available
Margin (RAM) by means of Coordinated
Validation Adjustment (CVA). This justification is
not intended for any application processing
purpose, it should only be used for reporting.
normalCriticalElementCo | 0..1 String (NC) Normal free text describing the justification
ntingencyJustification of critical element contingency categorization
(e.g. the use of the kind). This justification is not
intended for any application processing purpose,
it should only be used for reporting.
normalTargetRemaining 0..1 String (NC) Normal free text describing the justification
AvailableMarginJustificat for the target Remaining Available Margin
ion (RAM). This justification is not intended for any
application processing purpose, it should only be
used for reporting.

aliasName 0..1 String inherited from: IdentifiedObject

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1761
1762  Table 43 shows all association ends of AssessedElement with other classes.
1763 Table 43 — Association ends of ExtAssessedElement::AssessedElement with other
1764 classes

mult name mult type description

from to

0..* ConductingEquipment 0..1 ConductingEquipment (NC) The conducting equipment that is
designated as an assessed element, i.e.
the equipment that is assessed.

0..* Line 0..1 Line (NC) The line that is designated as an
assessed element, i.e. the equipment
that is assessed.

0..* OperationalLimit 0..1 OperationalLimit (NC) The terminal limit that is being
assessed against.

0..* ScannedForRegion 0..1 Region (NC) This is the region in which this
assessed element is scanned.

0..* NativeRegion 0..1 Region (NC) The native region for an assessed
element.

0..* AssessedSystemOperat 0..1 SystemOperator (NC) A system operator that assesses

or the element.

0..1 AssessedElementWithC 0..* AssessedElementWithC (NC) The contingency and assessed

ontingency ontingency element combination to be simulated for
this assessed element.

— Page 67 of 454 —

ENTSO-E | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e




Network codes canonical extensions specification

European Network of
Transmission System Operators
for Electricity

entso®

mult name mult type description

from to

0..* AssessedPowerTransfer | 0..1 PowerTransferCorridor (NC) The power transfer corridor that is

Corridor designated as an assessed element.

0..1 AssessedElementSched 0..* AssessedElementSched (NC) Assessed element schedule for an

ule ule assessed element.

0..* OverlappingZone 0..1 OverlappingZone (NC) The overlapping zone grouping the
overlapping assessed elements.

0..* ConservativeForRegion 0..1 Region (NC) This is the region where the
element is considered conservative.

0..* SecuredForRegion 0..1 Reqgion (NC) This is the region where the
element is secured.

0..1 ObservableQuantity 0..* ObservableQuantity (NC) The observable quantity for this
assessed element with contingency.

0..1 AssessedElementWithR 0..* AssessedElementWithR (NC) The assessed element and

emedialAction emedialAction remedial action combination to be
simulated for this assessed element.

0..* DCTieCorridor 0..1 DCTieCorridor (NC) The DC tie corridor that is
assessed.

0..1 AvailabilityEnabled 0..* AvailabilityEnabled (NC) Availability enabled describes the
enabling or disabling of this assessed
element.

0..1 AssessedElementRegula | 0..* AssessedElementReqgula | (NC) Regular schedule that belongs to

rSchedule rSchedule an assessed element.

0..1 CrossBorderRelevance 0..* CrossBorderRelevance (NC) The Bidding zone border for which
this assessed element is cross border
relevant.

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1765

1766 3.4.3 (NC) AssessedElementWithContingency root class

1767 Combination of an assessed element and a contingency.

1768  Table 44 shows all attributes of AssessedElementWithContingency.

1769 Table 44 — Attributes of ExtAssessedElement::AssessedElementWithContingency
name mult type description

enabled 0..1 Boolean (NC) If true, the assessed element with

contingency is enabled, otherwise it is disabled.

mRID 0..1 String (NC) Master resource identifier issued by a

model authority. The mRID is unique within an
exchange context. Global uniqueness is easily
achieved by using a UUID, as specified in RFC
4122, for the mRID. The use of UUID is strongly
recommended.

For CIMXML data files in RDF syntax conforming
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM object
elements.

combinationConstraintKi | 0..1 ElementCombinationCon
nd straintKind

(NC) Defines the combination constraint of the
AssessedElement and Contingency. If included,
this assessed element is only assessed for this
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name mult type description

contingency. Else if excluded, this assessed
element should not be assessed for this
contingency. Considered shall not be used for
this combination.

normalEnabled 0..1 Boolean (NC) If true, the assessed element with
contingency is enabled, otherwise it is disabled
under normal operating conditions.

1770

1771  Table 45 shows all association ends of AssessedElementWithContingency with other classes.
1772 Table 45 — Association ends of

1773 ExtAssessedElement::AssessedElementWithContingency with other classes

mult name mult type description

from to

0..* Contingency 0..1 Contingency (NC) The contingency defined for this
contingency and assessed element
combination.

0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) Enabling schedule which belongs

e e to the assessed element with
contingency.

0..* AssessedElement 0..1 AssessedElement (NC) The assessed element defined for
this contingency and assessed element
combination.

1774

1775 3.4.4 (NC) AssessedElementWithRemedialAction root class

1776 Combination of an assessed element and a remedial action
1777 Table 46 shows all attributes of AssessedElementWithRemedialAction.

1778 Table 46 — Attributes of ExtAssessedElement::AssessedElementWithRemedialAction
name mult type description
enabled 0..1 Boolean (NC) If true, the assessed element with remedial

action is enabled, otherwise it is disabled.

mRID 0..1 String (NC) Master resource identifier issued by a
model authority. The mRID is unique within an
exchange context. Global uniqueness is easily
achieved by using a UUID, as specified in RFC
4122, for the mRID. The use of UUID is strongly
recommended.

For CIMXML data files in RDF syntax conforming
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM object
elements.

combinationConstraintKi | 0..1 ElementCombinationCon | (NC) Defines the combination constraint of the
nd straintKind AssessedElement and Remedial Action. If
included, this remedial action is only assessed
for this assessed element. Else if excluded, this
remedial action should not be used for this
assessed element. Else if considered, this
remedial action can be considered for this
assessed element.

normalEnabled 0..1 Boolean (NC) If true, the assessed element with remedial
action is enabled, otherwise it is disabled under
normal operating conditions.

1779
1780 Table 47 shows all association ends of AssessedElementWithRemedialAction with other
1781 classes.
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1782 Table 47 — Association ends of

1783 ExtAssessedElement::AssessedElementWithRemedialAction with other classes
mult name mult type description
from to
0..* AssessedElement 0..1 AssessedElement (NC) The assessed element defined for

this assessed element and remedial
action combination.

0..* RemedialAction 0..1 RemedialAction (NC) The remedial action defined for this
assessed element and remedial action
combination.

0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) Enabling schedule which belongs
e e to the assessed element with remedial
action.

1784
1785 3.4.5 (NC) ElementCombinationConstraintKind enumeration

1786 Kind of constraint for an element combination.
1787 Table 48 shows all literals of ElementCombinationConstraintKind.

1788 Table 48 — Literals of ExtAssessedElement::ElementCombinationConstraintKind
literal value description
included Element combination is included.
excluded Element combination is excluded.
considered Element combination can be considered.
1789

1790 3.4.6 (NC) SecuredExclusionReasonKind enumeration

1791 The kind of secured exclusion reason.
1792 Table 49 shows all literals of SecuredExclusionReasonKind.

1793 Table 49 — Literals of ExtAssessedElement::SecuredExclusionReasonKind
literal value description
systemOperator The network element that is going to be

assessed is excluded for being secured by the
system operator.

capacityCalculationRegion The network element that is going to be
assessed is excluded for being secured by the
capacity calculation region.

nonNativeCapacityCalculationRegion The network element that is going to be
assessed is excluded for being secured for the
native capacity calculation region since it would
be secured for a non native capacity calculation
region.

1794
1795 3.4.7 (NC) CriticalElementContingencyKind enumeration

1796  The kind of critical element contingency.
1797  Table 50 shows all literals of CriticalElementContingencyKind.

1798 Table 50 — Literals of ExtAssessedElement::CriticalElementContingencyKind
literal value description
validation Network element should be assessed according
to the methodology.
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literal value description

critical Network element is considered to be critical
according to the methodology.

monitored Network element is considered to be monitored
under contingency.

criticalAndMonitored Network element is considered to be Critical
Network Element monitored under Contingency
(CNEC).

1799
1800 3.4.8 (NC) CrossBorderRelevance root class

1801 Combination of an assessed element and one or more bidding zone border that are affected by
1802 the assessment.
1803 Table 51 shows all attributes of CrossBorderRelevance.

1804 Table 51 — Attributes of ExtAssessedElement::CrossBorderRelevance
name mult type description
mRID 0..1 String (NC) Master resource identifier issued by a

model authority. The mRID is unique within an
exchange context. Global uniqueness is easily
achieved by using a UUID, as specified in RFC
4122, for the mRID. The use of UUID is strongly
recommended.

For CIMXML data files in RDF syntax conforming
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM object
elements.

normalEnabled 0..1 Boolean (NC) If true, the cross border relevance shall be
considered under normal operating conditions.

enabled 0..1 Boolean (NC) If true, the cross border relevance is
enabled, otherwise it is disabled.

1805
1806 Table 52 shows all association ends of CrossBorderRelevance with other classes.

1807 Table 52 — Association ends of ExtAssessedElement::CrossBorderRelevance with other

1808 classes
mult name mult type description
from to
0..* AssessedElement 0..1 AssessedElement (NC) Assessed element which is cross

border relevant.

0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) Enabling schedule which belongs
e e to the cross border relevant.

0..* BiddingZoneBorder 0..1 BiddingZoneBorder (NC) Bidding zone border relevant for
this combination.

1809

1810 3.5 Package ExtAvailabilitySchedule

1811 3.5.1 General

1812  This package contains the extensions related to the availability schedule.
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1813
1814 Figure 5 — Class diagram ExtAvailabilitySchedule::ExtAvailabilitySchedule

1815 Figure 5: The diagram contains classes related to availability schedule.
1816 3.5.2 (NC) AvailabilityEnabled

1817 Inheritance path = AvailabilityPowerSystemFunction : IdentifiedObject : ExtEuldentifiedObject
1818  Availability enabled is enabling or disabling grid state alteration (e.g. tap position action) or
1819  assessed element that is related to the availability schedule. For instance, the cancellation of
1820  availability schedule can lead to changes in the assessed element. This is done by enabling
1821  one assessment and disabling another.

1822  Table 53 shows all attributes of AvailabilityEnabled.
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1823 Table 53 — Attributes of ExtAvailabilitySchedule::AvailabilityEnabled
name mult type description

enabled 0..1 Boolean (NC) Instruction to enable or disable alteration

and assessment.

kind 0..1 AvailabilityFunctionKind (NC) inherited from:

AvailabilityPowerSystemFunction

aliasName 0..1 String inherited from: IdentifiedObject

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1824
1825  Table 54 shows all association ends of AvailabilityEnabled with other classes.
1826 Table 54 — Association ends of ExtAvailabilitySchedule::AvailabilityEnabled with other
1827 classes

mult name mult type description

from to

0..* AssessedElement 0..1 AssessedElement (NC) Assessed element that is affected
by the availability given by this
availability enabling.

0..* GridStateAlteration 0..1 GridStateAlteration (NC) Grid state alteration that is affected
by the availability given by this
availability enabling.

0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) inherited from:
AvailabilityPowerSystemFunction

1.* AvailabilitySchedule 1.1 AvailabilitySchedule (NC) inherited from:
AvailabilityPowerSystemFunction

0..1 DiagramObijects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1828
1829 3.5.3 (NC) AvailabilityContainer
1830 Inheritance path = AvailabilityPowerSystemFunction : IdentifiedObject : ExtEuldentifiedObject
1831 Availability container serves for associating an equipment container with an availability
1832 schedule. For instance, putting in or out of service all the equipment inside a Line or a Bay in
1833  combination with other availability functions with the same availability schedule.
1834  Table 55 shows all attributes of AvailabilityContainer.
1835 Table 55 — Attributes of ExtAvailabilitySchedule::AvailabilityContainer
name mult type description
kind 0..1 AvailabilityFunctionKind (NC) inherited from:
AvailabilityPowerSystemFunction
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
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name mult type description
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1836
1837  Table 56 shows all association ends of AvailabilityContainer with other classes.
1838 Table 56 — Association ends of ExtAvailabilitySchedule::AvailabilityContainer with
1839 other classes
mult name mult type description
from to
0..* EquipmentContainer 0..1 EquipmentContainer (NC) Equipment container that is
affected by the availability given by this
availability container.
0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) inherited from:
AvailabilityPowerSystemFunction
1.* AvailabilitySchedule 1.1 AvailabilitySchedule (NC) inherited from:
AvailabilityPowerSystemFunction
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1840

1841 3.5.4 (NC) AvailabilityEquipment

1842 Inheritance path = AvailabilityPowerSystemFunction : IdentifiedObject : ExtEuldentifiedObject
1843 Availability equipment serves for associating an equipment with an availability schedule. For
1844 instance, putting in or out of service an ACLineSegment in combination with other availability
1845 functions with the same availability schedule.

1846  Table 57 shows all attributes of AvailabilityEquipment.

1847 Table 57 — Attributes of ExtAvailabilitySchedule::AvailabilityEquipment
name mult type description
kind 0..1 AvailabilityFunctionKind (NC) inherited from:
AvailabilityPowerSystemFunction
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

1848
1849  Table 58 shows all association ends of AvailabilityEquipment with other classes.
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Table 58 — Association ends of ExtAvailabilitySchedule::AvailabilityEquipment with
other classes

mult name mult type description

from to

0..* Equipment 0..1 Equipment (NC) Equipment that is affected by the
availability given by this availability
equipment.

0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) inherited from:
AvailabilityPowerSystemFunction

1.* AvailabilitySchedule 1.1 AvailabilitySchedule (NC) inherited from:

AvailabilityPowerSystemFunction

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

3.5.5

(NC) AvailabilityExceptionalLimit

Inheritance path = AvailabilityPowerSystemFunction : IdentifiedObject : ExtEuldentifiedObject

Availability exceptional limit serves for associating an operational limit restriction with an
availability schedule. For instance, enabling or disabling the current limit on ACLineSegment
terminal in combination with other availability functions with the same availability schedule or

de-rating due to fault.

Table 59 shows all attributes of AvailabilityExceptionalLimit.

Table 59 — Attributes of ExtAvailabilitySchedule::AvailabilityExceptionalLimit

name mult type description
value 0..1 Float (NC) Value for the referred operational limit.
kind 0..1 AvailabilityFunctionKind (NC) inherited from:
AvailabilityPowerSystemFunction
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

Table 60 shows all association ends of AvailabilityExceptionalLimit with other classes.

Table 60 — Association ends of ExtAvailabilitySchedule::AvailabilityExceptionalLimit
with other classes

mult name mult type description

from to

0..* OperationalLimit 0..1 OperationalLimit (NC) Operational limit that is constrained
by this availability exceptional limit.

0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) inherited from:
AvailabilityPowerSystemFunction

1.* AvailabilitySchedule 1..1 AvailabilitySchedule (NC) inherited from:
AvailabilityPowerSystemFunction
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mult name mult type description

from to

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1865
1866  3.5.6 (NC) AvailabilityGroup

1867 Inheritance path = IdentifiedObject : ExtEuldentifiedObject

1868 Container to link relevant equipment that is affected by (un)availability schedule across
1869  availability coordinator (e.g. TSO-TSO, TSO-DSO or DSO-DSO).

1870 Table 61 shows all attributes of AvailabilityGroup.

1871 Table 61 — Attributes of ExtAvailabilitySchedule::AvailabilityGroup
name mult type description
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1872
1873 Table 62 shows all association ends of AvailabilityGroup with other classes.
1874 Table 62 — Association ends of ExtAvailabilitySchedule::AvailabilityGroup with other
1875 classes
mult name mult type description
from to

0..1 AvailabilityPowerSystem | 0..* AvailabilityPowerSystem | (NC) All availability power system
Function Function functions linked through mutual
dependency with other availability power
system functions controlled by other
system operators.

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1876
1877 3.5.7 (NC) AvailabilityPowerSystemFunction

1878 Inheritance path = IdentifiedObject : ExtEuldentifiedObject

1879  Availability power system function describes the power system function that has a non-normal
1880 availability in the associated availability schedule. The availability of the function is needed as
1881 part of a power flow solution. This function is the cause and not the effect of the avail ability, if
1882  the effect can be calculated through power flow. For instance if only the step-up transformer for
1883  a generator is not available, the power flow will calculate that the generator is de-energized
1884 (outage). If both are tagged as not available it will not be possible to investigate remedial action
1885  for connecting the generator. It is expected that the power flow function is able to perform simple
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topology changes affected by a function taken out of service, e.g. open switches on both end
of a ACLineSegment when the ACLineSegment is taken out of service. More complex changes,
like change regulation set point, must be described in the linked GridStateAlterationCollection.
Table 63 shows all attributes of AvailabilityPowerSystemFunction.

Table 63 — Attributes of ExtAvailabilitySchedule::AvailabilityPowerSystemFunction

name mult type description
kind 0..1 AvailabilityFunctionKind (NC) Kind of availability that affect the power
system function.
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

Table 64 shows all association ends of AvailabilityPowerSystemFunction with other classes.

Table 64 — Association ends of
ExtAvailabilitySchedule::AvailabilityPowerSystemFunction with other classes

mult name mult type description
from to
0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) Grouping for all availability power

system functions (controlled by all
relevant system operators) that have the
same availability schedule.

1.* AvailabilitySchedule 1.1 AvailabilitySchedule (NC) Availability schedule for this
availability power system function.

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

3.5.8 (NC) AvailabilityRemedialActionScheme

Inheritance path = AvailabilityPowerSystemFunction : IdentifiedObject : ExtEuldentifiedObject
Availability remedial action scheme serves for associating a remedial action scheme with an
availability schedule. For instance, taking in or out of service a SIPS / SPS due to
communication issue, in combination with other availability functions with the same availability
schedule.

Table 65 shows all attributes of AvailabilityRemedialActionScheme.

Table 65 — Attributes of ExtAvailabilitySchedule::AvailabilityRemedialActionScheme

name mult type description
kind 0..1 AvailabilityFunctionKind (NC) inherited from:
AvailabilityPowerSystemFunction
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
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name mult type description
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1904
1905 Table 66 shows all association ends of AvailabilityRemedialActionScheme with other classes.
1906 Table 66 — Association ends of
1907 ExtAvailabilitySchedule::AvailabilityRemedialActionScheme with other classes
mult name mult type description
from to
0..* RemedialActionScheme 0..1 RemedialActionScheme (NC) Remedial action scheme that is
affected by the availability given by this
availability remedial action scheme.
0..* AvailabilityGroup 0..1 AvailabilityGroup (NC) inherited from:
AvailabilityPowerSystemFunction
1.* AvailabilitySchedule 1.1 AvailabilitySchedule (NC) inherited from:
AvailabilityPowerSystemFunction
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1908
1909 3.5.9 (NC) AvailabilitySchedule
1910 Inheritance path = IdentifiedObject : ExtEuldentifiedObject
1911 A given (un)availability schedule with a given status and cause that include multiple equipment
1912  that need to follow the same scheduling periods.
1913  Table 67 shows all attributes of AvailabilitySchedule.
1914 Table 67 — Attributes of ExtAvailabilitySchedule::AvailabilitySchedule
name mult type description
cancelledDateTime 0..1 DateTime (NC) The date and time the (un)availability
schedule were cancelled .
causeDescription 0..1 String (NC) A cause description for a cause kind. In
case of CauseKind equals other, description or a
reference of the cause of the (un)availability
schedule.
causeKind 0..1 AvailabilityScheduleCau (NC) Kind of cause for the availability schedule.
seKind
daytimeRestitutionDurati | 0..1 Duration (NC) The time required to take the out-of-service
on equipment back into service during daytime. This
includes the start-up time for generating units.
eveningRestitutionDurati | 0..1 Duration (NC) The time required to take the out-of-service
on equipment back into service after office hours.
This includes the start-up time for generating
units.
maxRestitutionDuration 0..1 Duration (NC) The maximum time required to take the out-
of-service equipment back into service. This
includes the start-up time for generating units.
priority 0..1 Integer (NC) Value 0 means ignore priority. 1 means the
highest priority, 2 is the second highest priority.
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name mult type description
weekendRestitutionDura | 0..1 Duration (NC) The time required to take the out-of-service
tion equipment back into service in the weekend or
during bank holidays. This includes the start-up
time for generating units.
isCancelled 0..1 Boolean (NC) Defines the cancelling of the availability
schedule. True means that is cancelling, False
means that it is not cancelling.

aliasName 0..1 String inherited from: IdentifiedObject

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1915
1916 Table 68 shows all association ends of AvailabilitySchedule with other classes.
1917 Table 68 — Association ends of ExtAvailabilitySchedule::AvailabilitySchedule with other
1918 classes

mult name mult type description

from to

1.1 AvailabilityPowerSystem | 1..* AvailabilityPowerSystem | (NC) All the couplings that associate one

Function Function concrete function (e.g., equipment or
container, SIPS/SPSs, grid state
alteration, exceptional operational limits)
with the same availability schedule.

0..* RemedialAction 0..1 AvailabilityRemedialActi (NC) Remedial action that is cancelling

on this availability schedule.

0..1 ActualSchedule 0..1 EventSchedule (NC) Actual schedule that relates to this
availability schedule; used for ex-post
reporting and analysis (e.g., to compare
planned vs. actual).

0..1 PlannedSchedule 0..1 EventSchedule (NC) Planned schedule that relates to
this availability schedule used for
planning availability (e.g., to compare
planned vs. actual).

0..* DependentOnSchedule 0..1 AvailabilitySchedule (NC) (Un)availability schedule requested
by one operator may require another
operator to request their (un)availability
schedule. This association is linking the
schedules so that the dependency is
clear.

0..1 AlternativeSchedule 0..* AvailabilitySchedule (NC) Alternative schedule. The priority in
regards to multiple alternatives is given
by the priority attribute. This schedule is
only relevant if all the alternatives with
higher priority are cancelled.

0..* GridStateAlterationColle | 0..1 GridStateAlterationColle | (NC) The grid state alteration collection

ction ction that has this availability schedule.

0..1 PowerSystemProject 0..1 PowerSystemProject (NC) The power system project that has
this availability schedule.

0..1 AvailabilitySchedule 0..* AvailabilitySchedule (NC) Availability schedule that has a
dependent availability schedule.

0..* PrioritySchedule 0..1 AvailabilitySchedule (NC) Priority schedule. This is the
schedule that has the highest priority
and the only valid if not cancelled.
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mult name mult type description
from to
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1919
1920 3.5.10 (NC) AvailabilityFunctionKind enumeration
1921 Kind of availability that is affecting the function.
1922  Table 69 shows all literals of AvailabilityFunctionKind.
1923 Table 69 — Literals of ExtAvailabilitySchedule::AvailabilityFunctionKind
literal value description
inService Function is in service.
outOfService Function is out-of-service.
underTesting Function is under testing and need to expect
unscheduled availability.
1924
1925 3.5.11 (NC) AvailabilityScheduleCauseKind enumeration
1926 The kinds of cause of the (un)availability schedule.
1927 Table 70 shows all literals of AvailabilityScheduleCauseKind.
1928 Table 70 — Literals of ExtAvailabilitySchedule::AvailabilityScheduleCauseKind
literal value description
commissioning The cause is due to a commissioning.
decommissioning The cause is due to a decommissioning.
functionalControl The cause is due to a functional control (in &
out).
environmentalCondition The cause is due to an environmental condition.
This can lead to exceptional margin and limits.
maintenance The cause is due to a maintenance.
refurbishment The cause is due to a refurbishment, either
upgrade or downgrade.
worksInProximity The cause is due to a works in proximity.
other The cause is of other kind.
1929
1930 3.6 Package ExtCIM18
1931 3.6.1 General
1932
1933 3.6.2 (NC) VoltageAngleLimit
1934  Inheritance path = OperationalLimit : IdentifiedObject : ExtEuldentifiedObject
1935 Voltage angle limit between two terminals. The association end OperationalLimitSet.Terminal
1936 defines one end and the host of the Ilimit. The association end
1937 VoltageAngleLimit.AngleReferenceTerminal defines the reference terminal.
1938 Table 71 shows all attributes of VoltageAngleLimit.
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1939 Table 71 — Attributes of ExtCIM18::VoltageAngleLimit
name mult type description
value 0..1 AngleDegrees (NC) The difference in angle degrees between

referenced by the association end
OperationalLimitSet.Terminal and the Terminal
referenced by the association end
VoltageAngleLimit.AngleReferenceTerminal. The
value shall be positive (greater than zero).

normalValue 0..1 AngleDegrees (NC) The difference in angle degrees between
referenced by the association end
OperationalLimitSet.Terminal and the Terminal
referenced by the association end
VoltageAngleLimit.AngleReferenceTerminal. The
value shall be positive (greater than zero).

isFlowToRefTerminal 0..1 Boolean (NC) True if the flow is from the operating limit
terminal to the angle reference terminal. False
means that the flow is the other direction. When
it is not given, the limit is the same for both

directions.
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1940
1941 Table 72 shows all association ends of VoltageAngleLimit with other classes.
1942 Table 72 — Association ends of ExtCIM18::VoltageAngleLimit with other classes
mult name mult type description
from to
0..* AngleReferenceTerminal | 0..1 Terminal (NC) The angle reference terminal for
the voltage angle limit.
0..1 VoltageAngleSchedule 0..* VoltageAngleSchedule (NC) Voltage angle schedule associated
with a voltage angle limit.
0..* OperationalLimitSet 1.1 OperationalLimitSet inherited from: OperationalLimit
0..* OperationalLimitType 0..1 OperationalLimitType inherited from: OperationalLimit
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1943
1944  3.6.3 Package ExtControl
1945 3.6.3.1 General

1946  The package contains extensions related to control.
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1948 Figure 6 — Class diagram ExtControl::ExtControlMain
1949

Figure 6: The diagram contains main classes and associations related to control.
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1951 Figure 7 — Class diagram ExtControl::ExtControlFunctionBlock
1952  Figure 7: The diagram contains classes and association related to control function block.
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1957 Figure 9 — Class diagram ExtControl::ExtPowerElectronicsControl
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1960 Figure 10 — Class diagram ExtControl::ExtDirectCurentControl

1961  Figure 10: The diagram contains classes related to direct current control.
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1962

1963 Figure 11 — Class diagram ExtControl::ExtSystemControl

1964  Figure 11: The diagram contains classes related to integrated AC and DC system control.
1965 3.6.3.2 (NC) ActivePowerControlFunction

1966 Inheritance path = ControlFunctionBlock : FunctionBlock : IdentifiedObject
1967 ExtEuldentifiedObject

1968  Active power control function is a function block that calculates operating point of the controlled
1969 equipment to achieve the target active power.

1970 Table 73 shows all attributes of ActivePowerControlFunction.

1971 Table 73 — Attributes of ExtControl::ActivePowerControlFunction
name mult type description
targetValue 0..1 ActivePower (NC) Target value for the active power that the
control function is calculating to achieve by
adju_sting the operational setting to the controlled
equipment.
isDiscrete 0..1 Boolean (NC) inherited from: ControlFunctionBlock
targetDeadband 0..1 Float (NC) inherited from: ControlFunctionBlock
maxAllowedTargetValue 0..1 PerCent (NC) inherited from: ControlFunctionBlock
minAllowedTargetValue 0..1 PerCent (NC) inherited from: ControlFunctionBlock
enabled 0..1 Boolean (NC) inherited from: FunctionBlock
normalEnabled 0..1 Boolean (NC) inherited from: FunctionBlock
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
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name mult type description

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1972
1973  Table 74 shows all association ends of ActivePowerControlFunction with other classes.
1974 Table 74 — Association ends of ExtControl::ActivePowerControlFunction with other
1975 classes

mult name mult type description

from to

1.1 ControlFunctionBlockAct | 0..* ControlFunctionBlockAct | (NC) inherited from:

ion ion ControlFunctionBlock
0..* AutomationFunction 0..1 AutomationFunction (NC) inherited from: FunctionBlock
0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) inherited from: FunctionBlock
e e

0..1 Input 1.* FunctionlnputVariable (NC) inherited from: FunctionBlock

0..1 FunctionOutputVariable 1.* FunctionOutputVariable (NC) inherited from: FunctionBlock

1.* AutomationBlockGroup 0..1 AutomationBlockGroup (NC) inherited from: FunctionBlock

0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject

1.1 Names 0..* Name inherited from: IdentifiedObject

0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject

0..1 Name 0..* Name (NC) inherited from: IdentifiedObject

0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject

1976

1977 3.6.3.3 (NC) AutomationFunction

1978 Inheritance path = PowerSystemResource : IdentifiedObject : ExtEuldentifiedObject

1979 Automation function is a collection of functional block or other automation function that can be
1980 executed as a work cycle program as part of an automated system.

1981 Table 75 shows all attributes of AutomationFunction.

1982 Table 75 — Attributes of ExtControl::AutomationFunction
name mult type description

enabled 0..1 Boolean (NC) True, if the automation function is enabled
(active). Otherwise false.

type 0..1 String (NC) Type of automation function.

normalEnabled 0..1 Boolean (NC) True, if the automation function is enabled
(active). Otherwise false.

aliasName 0..1 String inherited from: IdentifiedObject

description 0..1 String inherited from: IdentifiedObject

mRID 0..1 String inherited from: IdentifiedObject

name 0..1 String inherited from: IdentifiedObject

energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject

shortName 0..1 String (European) inherited from: ExtEuldentifiedObject

1983

1984 Table 76 shows all association ends of AutomationFunction with other classes.
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1985 Table 76 — Association ends of ExtControl::AutomationFunction with other classes
mult name mult type description
from to
1.1 AutomationBlockGroup 0..* AutomationBlockGroup (NC) Automation block group which
belongs to an automation function.
0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) Enabling schedule associated to an
e e automation function.
0..1 HasPart 0..* AutomationFunction (NC) Automation function has this
automation function as a part.
0..1 FunctionBlock 0..* FunctionBlock (NC) Function block is part of this
automation function.
0..* PartOf 0..1 AutomationFunction (NC) Automation function is part of this
automation function.
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1986
1987 3.6.3.4 (NC) CompensatorController
1988 Inheritance path = EquipmentController : AutomationFunction : PowerSystemResource
1989 IdentifiedObject : ExtEuldentifiedObject
1990 Compensator controller is controlling the equipment to optimize the use of the compensators.
1991  Table 77 shows all attributes of CompensatorController.
1992 Table 77 — Attributes of ExtControl::CompensatorController
name mult type description
mode 0..1 CompensatorControlMod | (NC) Mode of the compensator controller.
eKind
enabled 0..1 Boolean (NC) inherited from: AutomationFunction
type 0..1 String (NC) inherited from: AutomationFunction
normalEnabled 0..1 Boolean (NC) inherited from: AutomationFunction
aliasName 0..1 String inherited from: IdentifiedObject
description 0..1 String inherited from: IdentifiedObject
mRID 0..1 String inherited from: IdentifiedObject
name 0..1 String inherited from: IdentifiedObject
energyldentCodeEic 0..1 String (European) inherited from: ExtEuldentifiedObject
shortName 0..1 String (European) inherited from: ExtEuldentifiedObject
1993
1994  Table 78 shows all association ends of CompensatorController with other classes.
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1995 Table 78 — Association ends of ExtControl::CompensatorController with other classes
mult name mult type description
from to
0..1 RegulatingCondEq 0..* RegulatingCondEq (NC) inherited from: EquipmentController
1.1 EquipmentControllerActi | 0..* EquipmentControllerActi (NC) inherited from: EquipmentController
on on
1.* SystemControl 0..1 SystemControl (NC) inherited from: EquipmentController
1.1 AutomationBlockGroup 0..* AutomationBlockGroup (NC) inherited from: AutomationFunction
0..1 GenericEnablingSchedul | 0..* GenericEnablingSchedul | (NC) inherited from: AutomationFunction
e e
0..1 HasPart 0..* AutomationFunction (NC) inherited from: AutomationFunction
0..1 FunctionBlock 0..* FunctionBlock (NC) inherited from: AutomationFunction
0..* PartOf 0..1 AutomationFunction (NC) inherited from: AutomationFunction
0..* PSRType 0..1 PSRType inherited from: PowerSystemResource
0..1 Controls 0..* Control inherited from: PowerSystemResource
0..1 Measurements 0..* Measurement inherited from: PowerSystemResource
1.1 OperatingShare 0..* OperatingShare inherited from: PowerSystemResource
0..* ReportingGroup 0..* ReportingGroup inherited from: PowerSystemResource
0..1 DiagramObjects 0..* DiagramObject inherited from: IdentifiedObject
1.1 Names 0..* Name inherited from: IdentifiedObject
0..1 Alternativeldentifier 0..* Name (NC) inherited from: IdentifiedObject
0..1 Name 0..* Name (NC) inherited from: IdentifiedObject
0..1 ParameterEvent 0..* ParameterEvent inherited from: IdentifiedObject
1996
1997 3.6.3.5 (NC) ControlFunctionBlock
1998 Inheritance path = FunctionBlock : IdentifiedObject : ExtEuldentifiedObject
1999  Control function block is a function block that contains an algorithm for controlling the
2000  equipment.
2001  Table 79 shows all attributes of ControlFunctionBlock.
2002 Table 79 — Attributes of ExtControl::Contro