This is a preview - click here to buy the full publication

IEC 61970-457

Edition 1.0 2021-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Energy management system appli
Part 457: Dynamics profile

Interface de programmati appli systéme de gestion d'énergie
(EMS-API) —
Partie 457: Profil d

9,

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.200 ISBN 978-2-8322-3851-6

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

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


https://webstore.iec.ch/publication/31929&preview

-2- IEC 61970-457:2021 © |IEC 2021

CONTENTS

O ] T I PP 22
INTRODUGCTION ..ottt et et e e e e e et e e e et e e e et e et e e e eenns 24
1 1T o 1= S 25
2 NOrmMative referENCES ... e e 25
3 Terms and definitioNs ... 26
4 Profile SPeCifiCation ..o 26
4.1 LT =Y o= ¥ S 26
4.2 Requirements and CONSIraintS.......ooiiiiiii e T e e e e eaas 26

L N Y Y = | PP N 29

6.1 GeNEral. .. i G G
6.2 Dynamic assessment studies
7 Architecture ..o NG N e Y

7.1 General...ccooiii
7.2 Profile arChiteCture.......coooiviiii e NG e e e e N e et e e e e e eneeas
8 Detailed profile specification.............coooii o b o NG N
8.1 General......cooviiiiiiiiii AN
8.2 Package DynamicsProfile
8.2.1 General ......cccooveiiniinnnnn,
8.2.2 (abstract) DynamicsProfile

8.2.3 Package Base ..... .. \..--
8.2.4 Package Dyna
Annex A (normative) |
RotatingMachineDyna
Annex B (inform£\> ;
B.1 i

B.2
B.3

Figure 1 — SynchronoysMachineDynamics association ..........ccoooiiiiiiiiiiii e

Figure 2 — Interconnettion diagram for a synchronous machine .................c..co, 32
Figure 3 — Standard connections for a synchronous machine...............cooooiiiiiiiiiiie e, 33
Figure 4 — Profile relationsShips .........ooiiiiii e 34
Figure 5 — Class diagram Domain::Primitives ... 36
Figure 6 — Class diagram Domain::DataTypes ......ceuniiiiiiii e 36
Figure 7 — Class diagram Domain::Enumerations.............ccooiiiiiiiiiiiiii e, 37
Figure 8 — Class diagram Core:iC0re . ..iuiiiiiieii et 55
Figure 9 — Class diagram Wir€S::WIresS ... oo e 59
Figure 10 — StandardInterconnectionSynchronousMachine ... 65
Figure 11 — StandardInterconnectionSynchronousGeneratorCrossCompound....................... 66
Figure 12 — StandardInterconnectionAsynchronousMachine .............cc.cooiiiiiiiiiiiiie e, 67
Figure 13 — StandardInterconnectionWindTurbineType1Aand1B ... 68

Figure 14 — StandardInterconnectionWindTurbineTypeZ ... 69


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -3-

Figure 15 — StandardInterconnectionWindTurbineType3 ........cooiiiiiiiiii e, 70
Figure 16 — StandardinterconnectionWindTurbineTyped4Aand4B ...........ccoooiiiiiiiiiiiiiinien, 71
Figure 17 — StandardinterconnectionSingleLoad ..o 72

Figure 18 — Class diagram Standardinterconnections::
StandardSynchronousMachinelnterconnection ............cc.ooiiii i 73

Figure 19 — Class diagram StandardInterconnections::
StandardAsynchronousMachinelnterconnection ..o 74

Figure 20 — Class diagram StandardInterconnections::
StandardWindType1and2InterconnNection .........c..iiiu i 75

Figure 21 — Class diagram Standardinterconnections::
StandardWindType3and4interconnection ..........ccooiiiiiiiiiiiiiieeee e o e eeeas

Figure 22 — Class diagram StandardInterconnections
Figure 23 — Class diagram StandardInterconnections

Figure 24 — Class diagram Standardinterconnections::
StandardStaticVarCompensatorinterconnection ....................... ..o

Figure 31 — Synchronous
Figure 32 — Synchronous
Figure 33 — Simplified
Figure 34 — Sub@
Figure 35 — Subtrarisi

Figure 36 — Subtrz

Figure 37 — S

Figure 38 —

Figure 39

Figure 40 —

Figure 41 — Subtra

Figure 42 — SynchronousEquivalentCirCuit............cooiiii 107
Figure 43 — AsynchronousGeneratorinterconnectionAndVariables ..............ccccoeiiiiiiiinnnn.. 109
Figure 44 — AsynchronousMotorinterconnectionAndVariables ............ccooiviiiiiiiiiiiiii e, 110
Figure 45 — Class diagram AsynchronousMachineDynamics::

AsynchronousMachineDyNamIiCS ... ... e 111
Figure 46 — AsynchronousGeneratorMechanicalEquation...............coooiiiiiiiiii e, 112
Figure 47 — AsynchronousMotorMechanicalEquation ... 112
Figure 48 — AsynchronousEquivalentCirCuit .............coooiiiiiii e 116
Figure 49 — TurbineGovernorinterconnectionAndVariables.............cooooiiiiiiiin, 118
Figure 50 — Class diagram TurbineGovernorDynamics::TurbineGovernorDynamics ............ 119
Figure 51 — GOVHYAIrOIEEED .....oei e e e s 121

Figure 52 — GOVHYAIrOIEEE2 ... ... e e 123


https://webstore.iec.ch/publication/31929&preview

-4 - IEC 61970-457:2021 © |IEC 2021

Figure 53 — GoVSteamMIEEET ...
FIGUIE 54 — GOV C T ittt et
FIGUIE 55 — GOV C T 2 ittt ettt e
FiQUIE 56 — GOV G A S T L.t e e e e e
FigUIE 57 — GOV G A S T e et e e e et a e aas
FIQUIE 58 — GOV G A ST 2 ..ot
FIgUIE 5O — GOV G A S T 3 .ttt et
Figure 60 — GOvVGAST3EXhaustTemperature..........ccouviiiiiiiiiii e
FigUIe 81 — GOV G A S T o e e et e et e e e aas
Figure 62 — GOVGASTWD ...oniiiii e

Figure 63 — GOVHYAroT . ..o <
Figure 64 — GOVHYAro2........ooviii i e L

Figure 65 — GOVHYAro3........ooiiiiiiie e oG e e

Figure 66 — GOVHYArod ..o NG NG R e e e\ e e e
Figure 67 — GovHydro4SimpleHydroTurbine ................, S T\ VT W N ST

Figure 68 — GovHydro4FrancisPeltonTurbine
Figure 69 — GovHydro4KaplanTurbine ...............
Figure 70 — GovHydroDD...........c...... o 0N

Figure 71 — GovHydroFrancis ..............\¢ ... ¢
Figure 72 — GovHydroFrancisNonLine

Figure 75 — GovHydro

Figure 76 — Govgf}
Figure 77 — Gov rof

Figure 86 — GOVStEamMBB ......ouiii 197
Figure 87 — GoVSIEAMOC C ..o 199
Figure 88 — GOVSIEAMEU ... e 201
Figure 89 — GovSteamFV 2. o 204
Figure 90 — GovSteamFV 3. o 205
Figure 91 — GoVSIEaME V4 .. o o e e 208
Figure 92 — GoVvSTEaM S GO ... i i 211
Figure 93 — Class diagram

TurbineLoadControllerDynamics::TurbineLoadControllerDynamics ..........cc.ccoviiiiiiiiiniennnen. 213

Figure 94 — TUIrbDL G BT oo 214


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -5-

Figure 95 — MechanicalLoadlnterconnectionAndVariables.............cooiiiiiiiiiiiiii e, 216
Figure 96 — MechanicalLoadEquUationS..........couiiiiii e 217
Figure 97 — Class diagram MechanicalLoadDynamics::MechanicalLoadDynamics .............. 218
Figure 98 — ExcitationSysteminterconnectionAndVariables ............cc.ccooiiiiiiiiiiiiiiiin e 220
Figure 99 — Class diagram ExcitationSystemDynamics::ExcitationSystemDynamics ........... 221
FIGUIE 100 — EXCA CT A ettt aa s
FIGUIE 10T — EXCA C 2 A ettt
FIigUIe 102 — EXCA C S A o ettt e e e e e e e e e et
FIigUure 108 — EXCA CA A .. oot e e e aas
Figure 104 — EXCACSOA ..o e

Figure 105 — EXCACBA ... ..o <
Figure 106 — EXCACSBB......cioiii e e L

Figure 107 — EXCANS ... ..o G N e

Figure 108 — EXCAVR .o NG NG e e e e e\ e
Figure 109 — EXCAVR2.....iiiiiiii e S NI\ VU N N TP 265
Figure 110 — EXCAVRS ... oo e et e NG e o e e e e e e e e ee e ee it eneaennen
Figure 111 = EXCAVRA4 ...,

Figure 112 — EXCAVRS.......cooiiin LN

Figure 113 — EXCAVR7 ... NG NG

Figure 114 — EXCBBC......cooiiiii D0

Figure 115 — EXCCZ ......... ncevneeneeeeiii\eenns
Figure 116 — ExcDC1A
Figure 117 — ExcDC2A
Figure 118 — EXCBE3A
Figure 119 — Ex£> AN
Figure 120 — Exc
Figure 121 —

FIQUIE 125 — EX R ittt et
Figure 126 — EXCRE XS ..ottt et e e e e e eaas
Figure 127 — EXCRQIB ...
FIgUre 128 — EXCS O RX L.ttt
Figure 129 — EXCOE XS oo e et
FIigUIe 130 — EXCSK oottt e e et e e e e e
FIGUIE 13T — EXC S T A ettt ettt
QU 132 — EXC S T 2 A Lttt ettt aaes
FiQUIE 138 — EXC S T B A ittt et et e e e e e e e e e e e e e naaaaas
Figure 134 — EXCSOT B ... oo e
Figure 135 — EXCST BB .. et
FIiQUIE 136 — EXCS T 7B oot


https://webstore.iec.ch/publication/31929&preview

-6 - IEC 61970-457:2021 © |IEC 2021

Figure 137 — Class diagram OverexcitationLimiterDynamics::

OverexcitationLimiterDyNamICS ........oiiiii e 316
Figure 138 — OVEreXCLIMZ ... et 318
Figure 139 — OVereXCLim X .. et 319
Figure 140 — OverexcLimX1TimeCharacteristiC............coouiiiiiiiiiii e 320
Figure 141 — OVereXCLIMX 2 ... o e e e e e 321
Figure 142 — OverexcLimX2TimeCharacteristiC...........ooviiiiiiii 322
Figure 143 — Class diagram

UnderexcitationLimiterDynamics::UnderexcitationLimiterDynamics ............cocoiviiiinennnne. 324
Figure 144 — UnderexcLim2Simplified..........cooiiiiiiiii e

Figure 145 — UnderexcLimXT . ..

Figure 146 — UnderexcLimX2 ... ..o

Figure 147 — PowerSystemStabilizerInterconnectionAndVariable

Figure 148 — Class diagram PowerSystemStabilizerDynamics::
PowerSystemStabilizerDynamics .............cooeveiiiiiiiiinennnnn.

Figure 149 — PSSt . TG
Figure 150 — PSSTA oo e e D
Figure 151 = PSS2B ...,

Figure 152 — Pss2ST ......ccoovvvveeen Ko s

Figure 153 — PSS5. i DG NG D

Figure 154 — PSSELIN2 ... ot DD

Figure 155 — PssPTIST1...Au.coeiieeee\enes
Figure 156 — PssPTIST3
Figure 157 — PssRQB
Figure 158 — Psizg....
Figure 159 — PssSH . A\

Figure 160 — Pss

Figure 163 —DiscontinuousExcitationControllnterconnectionAndVariables.......................... 363
Figure 164 = i DiscontinuousExcitationControlDynamics::

DiscontinuousEXe{tationControlDyNamiCS.........oouuiiuiiii e 364
Figure 165 — Class diagram PFVArControllerType1Dynamics::
PFEVArControllerTypeTDYNaAmMICS .. .cuniiiiiei ettt 368
Figure 166 — Class diagram VoltageAdjusterDynamics::VoltageAdjusterDynamics.............. 371
Figure 167 — Class diagram PFVArControllerType2Dynamics::
PFEVArControllerTypPe2DYanmiCs .. ... ettt 373
Figure 168 — PFVAIrTYPE2COMMONT ..ottt 376
Figure 169 — VoltageCompensatorinterconnectionAndVariables ................ccoooiiinn . 377
Figure 170 — Class diagram VoltageCompensatorDynamics::

VoltageCompensatorDYNAMICS ... ...iuiiiie e e e e e aas 378
Figure 171 — Class diagram WindDynamics::WindDynamicsType1or2...........ccccoveviinneenneenn. 382
Figure 172 — Class diagram WindDynamics::WindDynamicsType3.........cccooiviiiiiiiiineinneenn. 383
Figure 173 — Class diagram WindDynamics::WindDynamicsType4..........ccoovviiiiiiiiiinninnnnnn.. 384

Figure 174 — Class diagram WindDynamics::WindDynamicsPlant .....................coooiin . 385


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -7-

Figure 175 — LoadInterconnectionAndVariables ...........ccoooiiiiiiiii e 411
Figure 176 — Class diagram LoadDynamics::LoadDynamics...........ccoeeviiiiiiiiiiiiiiniiineeenn, 412
Figure 177 — LoadCompositeEqQUatioNs ... ... 413
Figure 178 — LoadGenericNonLinearTypeEquations............cccooiiiiiiiiiii i 414
Figure 179 — LoadStaticTypeEquations ..o 417
Figure 180 — LOadMOTOr ... . et 420
Figure 181 — Class diagram HVDCDynamics::HVDCDYNamiCs..........cccvveuiiiiiiiiiiniineeieenn. 422
Figure 182 — Class diagram StaticVarCompensatorDynamics::

StaticVarCompensatorDYNAMICS ......iuiiie e 425

Figure 183 — Class diagram UserDefinedModels::ProprietaryUserDefinedM

Figure B.1 — Dynamics model header.............ccoooiiiiiiiii,
Figure B.2 — SynchronousMachineDynamics model
Figure B.3 —TurbineGovernorDynamics model .............coooiiiiii 0N G N0 oD

Figure B.4 — ExcitationSystemDynamics model.............ccooioneNereree e DN e Neee e

Figure B.9 — Block diagram of the ExcS

Figure B.10 — Example of a simplified e
EXCSEXS class .....ccovvevieiiiiiniiiniine e,

Figure B.11 — Example of 4

Table 1 — Attribn@nf
Table 2 — Attributes’of L

Table 9 — Attributes of DOMaiN::SECONAS ... ocuiiiiie e 39
Table 10 — Attributes of Domain::Temperature ............coooiiiiiiiiiiii e 40
Table 11 — Attributes of Domain::VolumeFlowRate. ... 40
Table 12 — Literals of Domain::DroopSignalFeedbackKind ..............coiiiiiiiiiiiieen, 41
Table 13 — Literals of Domain::ExclEEEST1AUELselectorKind ............cooiiiiiiiiiiiiniieenn, 41
Table 14 — Literals of Domain::ExcREXSFeedbackSignalKind.............c.ccoociiiiiiiiiiiinineeeen, 41
Table 15 — Literals of Domain::ExcST6BOELselectorKind ............coooiiiiiii, 42
Table 16 — Literals of Domain::ExcST7BOELselectorKind ...........ccoooiiiiii, 42
Table 17 — Literals of Domain::ExcST7BUELselectorKind ............coooiiiiiiiiiiiiieeenn, 42
Table 18 — Literals of Domain::FrancisGovernorControlKind ............ccoociiiiiiiiiniiniinieenn 43
Table 19 — Literals of Domain::GenericNonLinearLoadModelKind ..., 43

Table 20 — Literals of Domain::GovHydro4ModelKind............ccoooiiiiiiiiii e, 43


https://webstore.iec.ch/publication/31929&preview

-8 - IEC 61970-457:2021 © |IEC 2021

Table 21 — Literals of Domain:: IfdBaseKind..........c.ooiiiiiiiii e 44
Table 22 — Literals of Domain::InputSignalKind ..o, 44
Table 23 — Literals of Domain::RemoteSignalKind...........cooiiiiiiiii e 45
Table 24 — Literals of Domain::ROtOrKiNG ........couiiiiiii e 45
Table 25 — Literals of Domain::StaticLoadModelKind ...........ccooiiiiiiiiiiii e 45
Table 26 — Literals of Domain::SynchronousMachineModelKind...............cooiiiiiiii. 46
Table 27 — Literals of Domain::UnitMultiplier ... 47
Table 28 — Literals of Domain::UnitSymbol..........ooiiiii e 48
Table 29 — Literals of Domain::WindLookupTableFunctionKind .................ccoooiiiiiiinnn,

Table 30 — Literals of Domain::WindPlantQcontrolModeKind.....................

Table 31 — Literals of Domain::WindQcontrolModeKind...................... <

Table 32 — Literals of Domain::WindUVRTQcontrolModeKind..........\....\. D

Table 33 — Attributes of Core::ACDCTerminal .......coccoiveiiinein oG N N

Table 34 — Attributes of Core::ConductingEquipment ........ /NN e\ cee el eeeeeee
Table 35 — Attributes of Core::Equipment...................... SRR N\ VU0 U N S 56
Table 36 — Attributes of Core::lIdentifiedObject

Table 37 — Attributes of Core::
Table 38 — Attributes of Core::Terminal...\....
Table 39 — Association ends of Core::T
Table 40 — Attributes of Wires

Table 41 — Attributes of Wires

Table 44 — Attrit@
Table 45 — Attrib C

Table 52 — Attributes of StandardInterconnections::RemotelnputSignal....................ccooenni. 79
Table 53 — Association ends of Standardlnterconnections:: RemotelnputSignal with

Lo €Y= gl o] F= T =T T S 79
Table 54 — Attributes of StandardModels::DynamicsFunctionBlock...............ccooiviiiinn. 80
Table 55 — Attributes of StandardModels::RotatingMachineDynamics .............ccccceviiiinnnnn.n. 80
Table 56 — Attributes of SynchronousMachineDynamics::

SynchronousMachineSimplified. ... ... e 89

Table 57 — Association ends of SynchronousMachineDynamics::
SynchronousMachineSimplified with other classes...........coiiiiiiii i, 90

Table 58 — Attributes of SynchronousMachineDynamics::
SynchronoUuSMacChinEDYNAMICS......c.iiiiiiii e e e e e e ea e eas 90

Table 59 — Association ends of SynchronousMachineDynamics::
SynchronousMachineDynamics with other Classes..........cooviiiiiiiii i 91

Table 60 — Attributes of SynchronousMachineDynamics::SynchronousMachineDetailed ....... 91


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -9-

Table 61 — Association ends of SynchronousMachineDynamics::
SynchronousMachineDetailed with other Classes ............ooviiiiiiiiii e 92

Table 62 — Attributes of SynchronousMachineDynamics::
SynchronousMachineTimeConstantReactancCe..............cooiiiiiiiiii 104

Table 63 — Association ends of SynchronousMachineDynamics::
SynchronousMachineTimeConstantReactance with other classes.............ccoooiiiiiiiinnn. 105

Table 64 — Attributes of SynchronousMachineDynamics::
SynchronousMachineEquivalentCirCuit ...........oooiiiiiiii e 107

Table 65 — Association ends of SynchronousMachineDynamics::
SynchronousMachineEquivalentCircuit with other classes.............cooo i, 108

Table 66 — Attributes of AsynchronousMachineDynamics::
AsynchronousMachineDynamicCs .........oouviiiiiiii e B N 113

Table 67 — Association ends of AsynchronousMachineDynamics::
AsynchronousMachineDynamics with other classes ........................¢ D ....113

Table 68 — Attributes of AsynchronousMachineDynamics::
AsynchronousMachineTimeConstantReactance ................o oo N i N\ N e e N Do rmeeneennes 114

Table 69 — Association ends of AsynchronousMachineDyn$
AsynchronousMachineTimeConstantReactance with otherslasses ™N...\... 0N/ eiiiiiininnnnnss 115

Table 70 — Attributes of AsynchronousMachineDyna
AsynchronousMachineEquivalentCircuit

Table 74 — Attributes o

Table 75 — Assogiation ¢ ine
I ) (g ToY o = T N N N NN

weGovernorDynamics::GovHydrolEEE2 ...l 123
of TurbineGovernorDynamics:: GovHydrolEEE2 with other

............................................................................................................................ 125
of TurbineGovernorDynamics::GovSteamIEEET ..............cooiiiins 126
Table 81 — Association ends of TurbineGovernorDynamics:: GovSteamIEEE1 with
Lo 4 Y= T g o] F= T =T T 127
Table 82 — Attributes of TurbineGovernorDynamics::GovCT1.......ccooviiiiiiiiiiiiieeeeee, 129
Table 83 — Association ends of TurbineGovernorDynamics::GovCT1 with other classes ..... 131
Table 84 — Attributes of TurbineGovernorDynamics::GovCT2........coooiiiiiiiiiiiiiieee 133
Table 85 — Association ends of TurbineGovernorDynamics::GovCT2 with other classes ..... 135
Table 86 — Attributes of TurbineGovernorDynamics::GOVGAST ......ccciiiiiiiiiiiieieeeeeee, 136
Table 87 — Association ends of TurbineGovernorDynamics:: GovGAST with other
Lo F= T =TT S 137
Table 88 — Attributes of TurbineGovernorDynamics::GoVGAST1 .......cooiiiiiiiiiiiiieee 138
Table 89 — Association ends of TurbineGovernorDynamics:: GovGAST1 with other
Lo F= F 1T PPN 139

Table 90 — Attributes of TurbineGovernorDynamics::GOVGAST2 ......ccoviiiiiiiiiiiiei e 140


https://webstore.iec.ch/publication/31929&preview

-10 - IEC 61970-457:2021 © |IEC 2021

Table 91 — Association ends of TurbineGovernorDynamics:: GovGAST2 with other

Lod = Eo T PP 142
Table 92 — Attributes of TurbineGovernorDynamics::GoVGAST3 .........cooiiiiiiiiiiiiiiceeee 143
Table 93 — Association ends of TurbineGovernorDynamics::GovGAST3 with other

(o F= F 1T PPN 144
Table 94 — Attributes of TurbineGovernorDynamics::GOVGAST4 .......coiiviiiiiiiiiiiiieeeeeens 145
Table 95 — Association ends of TurbineGovernorDynamics:: GovGAST4 with other

Lo F= T 1= T S 146
Table 96 — Attributes of TurbineGovernorDynamics::GovGASTWD .........ccovviiiiiiiiniiineennnen, 147

Table 97 — Association ends of TurbineGovernorDynamics:: GovGASTWD with other

Table 101 — Association ends of TurbineGovernorDynamic§;:
classes

Table 111 —

other clagSes .

Table 11

Table 113 — Assqciation ends of TurbineGovernorDynamics:: GovHydroPID with other

ClaS S S i N 176
Table 114 — Attributes of TurbineGovernorDynamics::GovHydroPID2 ...............cccoviiiininni. 178
Table 115 — Association ends of TurbineGovernorDynamics:: GovHydroPID2 with other

Lo F= T 1= T PN 179
Table 116 — Attributes of TurbineGovernorDynamics::GovHYdroR............ccooooiiiiiiiiinienn, 180
Table 117 — Association ends of TurbineGovernorDynamics:: GovHydroR with other

Lo F= F 1T PPN 182
Table 118 — Attributes of TurbineGovernorDynamics::GovHydroWEH ......................cooill 184
Table 119 — Association ends of TurbineGovernorDynamics:: GovHydroWEH with other

Lo F= T =TT S 187
Table 120 — Attributes of TurbineGovernorDynamics::GovHydroWPID ..............ccooiiiiinnns. 188
Table 121 — Association ends of TurbineGovernorDynamics:: GovHydroWPID with

O ClaS S S i 189

Table 122 — Attributes of TurbineGovernorDynamics::GovSteamO ..........ccoooiiiiiiiiiiiiniennne. 190


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -1 -

Table 123 — Association ends of TurbineGovernorDynamics:: GovSteamO with other

LA S S it 190
Table 124 — Attributes of TurbineGovernorDynamics::GovSteam1 ..........ccoiiiiiiiiiiiinin, 193
Table 125 — Association ends of TurbineGovernorDynamics:: GovSteam1 with other

Ll S S et 195
Table 126 — Attributes of TurbineGovernorDynamics::GovSteam2 ............cccoveiiiiiiiiinniinennss 196
Table 127 — Association ends of TurbineGovernorDynamics:: GovSteam2 with other

Lo F= T 1= T S 197
Table 128 — Attributes of TurbineGovernorDynamics::GovSteamBB.............ccocoiiiiiiin. 197
Table 129 — Association ends of TurbineGovernorDynamics:: GovSteamBB with other

ClaS S S it e N e e 198

Table 130 — Attributes of TurbineGovernorDynamics::GovSteamCC ... oo Neeeeennees 200
Table 131 — Association ends of TurbineGovernorDynamics:: GovSteamGC with other
(o] F= F 1= 7= T SRR U W W WU U N A 200

Table 132 — Attributes of TurbineGovernorDynamics::GovSteamEU... NN\ o NG fennnnnnnns 202

Table 133 — Association ends of TurbineGovernorDynamic§;:
classes

Table 145 — Associat

O ClaS S S i s 216
Table 146 — Attributes of MechanicalLoadDynamics::MechanicalLoadDynamics ................. 218
Table 147 — Association ends of MechanicalLoadDynamics:: MechanicalLoadDynamics

With OTNer ClaS S S e 219
Table 148 — Attributes of MechanicalLoadDynamics::MechLoad ............cccoooiiiiiiiiiniinn. 219
Table 149 — Association ends of MechanicalLoadDynamics:: MechLoad1 with other

LA S S it 219
Table 150 — Attributes of ExcitationSystemDynamics::ExcitationSystemDynamics .............. 222
Table 151 — Association ends of ExcitationSystemDynamics::

ExcitationSystemDynamics with other classes ... 222
Table 152 — Attributes of ExcitationSystemDynamics::EXCIEEEACTA .......cooiiiiiiiiiiininennes 222

Table 153 — Association ends of ExcitationSystemDynamics:: ExclEEEAC1A with other
ClaS S S et e 223


https://webstore.iec.ch/publication/31929&preview

-12 - IEC 61970-457:2021 © |IEC 2021

Table 154 — Attributes of ExcitationSystemDynamics::EXCIEEEAC2A .........ccooviiiiiiinninenns. 224
Table 155 — Association ends of ExcitationSystemDynamics:: ExclEEEAC2A with other

Lo F= T 1= T S 225
Table 156 — Attributes of ExcitationSystemDynamics::EXCIEEEAC3A ..........ccoocoiiiiiiiiiiinnnen. 225
Table 157 — Association ends of ExcitationSystemDynamics:: ExclEEEAC3A with other

Ll S S et 226
Table 158 — Attributes of ExcitationSystemDynamics::EXCIEEEAC4A ..o, 227
Table 159 — Association ends of ExcitationSystemDynamics:: ExclEEEAC4A with other

Lo F= T 1= T S 227
Table 160 — Attributes of ExcitationSystemDynamics::EXCIEEEACS5A ..........ccoviiiiiiiniinenns. 228

Table 161 — Association ends of ExcitationSystemDynamics:: ExclEEEACOSA with
ClASSES i T NG 228

Table 162 — Attributes of ExcitationSystemDynamics::EXCIEEEACGA ..\, M.\ . Do Ny 229

Table 165 — Association ends of ExcitationSystemDy $
(o] F= F 1= 7= T Y AR 7 U NP D S

Table 166 — Attributes of ExcitationSystemDyna

Table 167 — Association ends of Excik
ClaSSES ... G N D

Table 1
classes

Table 176 — Atiri
Table 177 — Association ends of ExcitationSystemDynamics:: ExclEEEST1A with other

LA S S et 240
Table 178 — Attributes of ExcitationSystemDynamics::EXCIEEEST2A..........cooiiiiiiiininn. 240
Table 179 — Association ends of ExcitationSystemDynamics:: ExclEEEST2A with other

Lo F= T =TT S 241
Table 180 — Attributes of ExcitationSystemDynamics::EXCIEEEST3A........coooviiiiiiiiiiniennss 241
Table 181 — Association ends of ExcitationSystemDynamics:: ExclEEEST3A with other

Ll S S et e 242
Table 182 — Attributes of ExcitationSystemDynamics::EXCIEEEST4B...........cccocoiiiiiiniennnen. 243
Table 183 — Association ends of ExcitationSystemDynamics:: ExclEEEST4B with other

LA S S it 243
Table 184 — Attributes of ExcitationSystemDynamics::EXCIEEESTS5B..........ccccoeiiiiiinninnnns. 244

Table 185 — Association ends of ExcitationSystemDynamics:: ExclEEEST5B with other
Lo F= T =TT S 245


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -13 -

Table 186 — Attributes of ExcitationSystemDynamics::EXCIEEEST6B..............cccoeiiiniinnnni. 245
Table 187 — Association ends of ExcitationSystemDynamics:: ExclEEEST6B with other

Lo F= T 1= T S 246
Table 188 — Attributes of ExcitationSystemDynamics::EXCIEEEST7B..........ccoociiiiiiiiiiennnen. 246
Table 189 — Association ends of ExcitationSystemDynamics:: ExclEEEST7B with other
ClaS S it 247
Table 190 — Attributes of ExcitationSystemDynamics::EXCACTA ......ooiiiiiiiiiiiiee, 248
Table 191 — Association ends of ExcitationSystemDynamics:: ExcAC1A with other

Lo F= T =T S 249
Table 192 — Attributes of ExcitationSystemDynamics::EXCAC2A ........ccooiiiiieeiiiiiieieeeans 250

Table 193 — Association ends of ExcitationSystemDynamics:: ExcCAC2A wijth othe

Table 197 — Association ends of ExcitationSystemDy $
(o] F= F 1T Y AR 7 S NS D S

Table 198 — Attributes of ExcitationSystemDyna

Table 199 — Association ends of Excik
ClaSSES ... G N D

Table 208 — Attri
Table 209 — Association ends of ExcitationSystemDynamics:: ExcAVR2 with other

LA S S et 266
Table 210 — Attributes of ExcitationSystemDynamics::EXCAVRS3 ..o, 266
Table 211 — Association ends of ExcitationSystemDynamics:: ExcAVR3 with other

Lo F= T =TT S 267
Table 212 — Attributes of ExcitationSystemDynamics::EXCAVR4 ..., 268
Table 213 — Association ends of ExcitationSystemDynamics:: ExcAVR4 with other

Ll S S et e 268
Table 214 — Attributes of ExcitationSystemDynamics::EXCAVRS ..o, 269
Table 215 — Association ends of ExcitationSystemDynamics:: ExcAVR5 with other

LA S S et 270
Table 216 — Attributes of ExcitationSystemDynamics::EXCAVR7 ........ccoooiiiiiiiiiiiiins 270

Table 217 — Association ends of ExcitationSystemDynamics:: ExcAVR7 with other
Ll S S it 271


https://webstore.iec.ch/publication/31929&preview

- 14 - IEC 61970-457:2021 © |IEC 2021

Table 218 — Attributes of ExcitationSystemDynamics::EXcCBBC ...........c.ccooiiiiiiiiiiinine, 272
Table 219 — Association ends of ExcitationSystemDynamics:: ExcBBC with other

Lo F= T 1= T S 273
Table 220 — Attributes of ExcitationSystemDynamics::EXCCZ...........coooiiiiiiiiiiiiiiiii 274
Table 221 — Association ends of ExcitationSystemDynamics::ExcCZ with other classes ..... 275
Table 222 — Attributes of ExcitationSystemDynamics::EXCDC1A ..o 276
Table 223 — Association ends of ExcitationSystemDynamics:: ExcDC1A with other

Lo F= T =TT PN 277
Table 224 — Attributes of ExcitationSystemDynamics::EXCDC2A ...........cooiiiiiiiiiiieens 278
Table 225 — Association ends of ExcitationSystemDynamics:: ExcDC2A with-ether

ClaS S S e e e NG 279

Table 226 — Attributes of ExcitationSystemDynamics::ExcDC3A ........ N D NUTUTI N 280

Table 233 — Association ends of Excit
ClaSSES ... e e

Table 235 — Associatio

Table 236 — Attrﬁs Q

Table 243 — Association ends of ExcitationSystemDynamics:: ExcREXS with other

Lo F= T =TT S 297
Table 244 — Attributes of ExcitationSystemDynamics::EXCRQB ...........ccoooiiiiiiiiiiiin, 297
Table 245 — Association ends of ExcitationSystemDynamics:: ExcRQB with other

Lo F= F 1T PPN 298
Table 246 — Attributes of ExcitationSystemDynamics::EXCSCRX.........cccoiiviiiiiiiiiinean 299
Table 247 — Association ends of ExcitationSystemDynamics:: ExcSCRX with other

Lo F= T =TT S 300
Table 248 — Attributes of ExcitationSystemDynamics::EXCSEXS ...........cooiiiiiiiiiiiiiinn 301
Table 249 — Association ends of ExcitationSystemDynamics:: ExcSEXS with other

LA S S et 301
Table 250 — Attributes of ExcitationSystemDynamics::EXCSK...........coooiiiiiiiiii 302

Table 251 — Association ends of ExcitationSystemDynamics::ExcSK with other classes ..... 304


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 - 15—

Table 252 — Attributes of ExcitationSystemDynamics::EXCST1A.......cooiiiiiiiiiii e 305
Table 253 — Association ends of ExcitationSystemDynamics:: ExcST1A with other

Lo F= T 1= T S 306
Table 254 — Attributes of ExcitationSystemDynamics::EXCST2A. ..o 307
Table 255 — Association ends of ExcitationSystemDynamics:: ExcST2A with other

ClaS S it 307
Table 256 — Attributes of ExcitationSystemDynamics::EXCST3A.......cooviiiiiiiiiiiniieeee, 308
Table 257 — Association ends of ExcitationSystemDynamics:: ExcST3A with other

Lo F= T 1= T S 309
Table 258 — Attributes of ExcitationSystemDynamics::EXCST4B..........ccoooiiiiieeiiiiiieeean 310

Table 259 — Association ends of ExcitationSystemDynamics:: ExcST4B with othe

Table 263 — Association ends of ExcitationSystemDy $
(o] F= F 1= 7= T Y AR 7 U NP D S

Table 265 — Association ends of Overe

Table 266 — Attributes of OverexcitationLi Dy
Table 267 — Association exgjtat imiterDynamics:: OverexcLimIEEE

With Oother Classes ... Nt N e N N e 317

Table 268 — Attributes jof Qve LimiterDynamics::OverexcLim2 .........ccooveviinininnnns 318
Table 269 — As ionbends
other classes ..

Table 274 — Attributes of UnderexcitationLimiterDynamics::

UnderexcitationLimiterDyNamiCs . ... 324
Table 275 — Association ends of UnderexcitationLimiterDynamics::
UnderexcitationLimiterDynamics with other classes ... 325
Table 276 — Attributes of UnderexcitationLimiterDynamics::UnderexcLimlEEE1.................. 325
Table 277 — Association ends of UnderexcitationLimiterDynamics:: UnderexcLimlIEEE1

WIth Ot ClaSSES .o 326
Table 278 — Attributes of UnderexcitationLimiterDynamics::UnderexcLimIEEE2.................. 326
Table 279 — Association ends of UnderexcitationLimiterDynamics:: UnderexcLimIEEE2

With OThEr ClaS S S e e 327
Table 280 — Attributes of UnderexcitationLimiterDynamics::UnderexcLim2Simplified .......... 329

Table 281 — Association ends of UnderexcitationLimiterDynamics::
UnderexcLim2Simplified with other Classes.........cooiiiiiii e 329

Table 282 — Attributes of UnderexcitationLimiterDynamics::UnderexcLimX1 ....................... 330


https://webstore.iec.ch/publication/31929&preview

- 16 - IEC 61970-457:2021 © |IEC 2021

Table 283 — Association ends of UnderexcitationLimiterDynamics:: UnderexcLimX1
WIth OTNer ClaSSES ..o e 331

Table 284 — Attributes of UnderexcitationLimiterDynamics::UnderexcLimX2 ....................... 331

Table 285 — Association ends of UnderexcitationLimiterDynamics:: UnderexcLimX2
WIth OTN e ClaSSES . 332

Table 286 — Attributes of PowerSystemStabilizerDynamics::
PowerSystemStabiliZerDYNamMICS ......ccuiiiiiiii e 334

Table 287 — Association ends of PowerSystemStabilizerDynamics::
PowerSystemStabilizerDynamics with other classes

Table 305 — Associati

ClaS S S et e
Table 306 — Attributes of PowerSystemStabilizerDynamics::PsSELIN2..................cocoiiniil 350
Table 307 — Association ends of PowerSystemStabilizerDynamics:: PSsELIN2 with

Lo 4 T=T g o] F= T 1= Y= T 351
Table 308 — Attributes of PowerSystemStabilizerDynamics::PssPTIST1..........cooviiiiiennne. 351
Table 309 — Association ends of PowerSystemStabilizerDynamics:: PssPTIST1 with

O ClaS S S i 352
Table 310 — Attributes of PowerSystemStabilizerDynamics::PssPTIST3...........ccoooiiiiiinn. 353
Table 311 — Association ends of PowerSystemStabilizerDynamics:: PssPTIST3 with

Lo 4 T=T g o] F= T =T T 354
Table 312 — Attributes of PowerSystemStabilizerDynamics::PssRQB..............ccocoiiiiiinnni. 355

Table 313 — Association ends of PowerSystemStabilizerDynamics:: PssRQB with other
LA S S et 356


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -17 -

Table 314 — Attributes of PowerSystemStabilizerDynamics::PssSB4............ccccoeviiiiiiinenns. 356
Table 315 — Association ends of PowerSystemStabilizerDynamics:: PssSB4 with other

Lo F= T 1= T S 357
Table 316 — Attributes of PowerSystemStabilizerDynamics::PsSSH ............ccooiiiiiiini, 358
Table 317 — Association ends of PowerSystemStabilizerDynamics:: PssSH with other

ClaS S it 358
Table 318 — Attributes of PowerSystemStabilizerDynamics::PssSK..........cc.ccoiiiiiiiiininn. 359

Table 319 — Association ends of PowerSystemStabilizerDynamics:: PssSK with other
classes

Table 324 — Attributes of DiscontinuousExcitationControlD
DiscontinuousExcitationControlDynamics

Table 326 — Attributes of Discontinuo
DiscEXcContlIEEEDECTA ... D0 G D

D|scEchontIEEE ECRA
Table 330 — Attr
DiscExcContIEEE \

Table 334 — Attribute$ of PFVArControllerType1Dynamics::

PEVAITYPETIEEEPFCONIIOIEI .. e e 369
Table 335 — Association ends of PFVArControllerType1Dynamics::
PFVArType1lEEEPFController with other classes ...........cooiiiiiiiiii e 369
Table 336 — Attributes of PFVArControllerType1Dynamics::

PEVAITYPeTIEEEVAICONIrOIEr ... 370
Table 337 — Association ends of PFVArControllerType1Dynamics::
PFVArType1lEEEVArController with other classes..........ooooiiiiiiiiii e 370
Table 338 — Attributes of VoltageAdjusterDynamics::VoltageAdjusterDynamics .................. 371
Table 339 — Association ends of VoltageAdjusterDynamics:: VoltageAdjusterDynamics

WIth OTN e ClaSSES . 372
Table 340 — Attributes of VoltageAdjusterDynamics::VAdJIEEE ...............cooiiiiin, 372

Table 341 — Association ends of VoltageAdjusterDynamics:: VAdJIEEE with other
LA S S it 372


https://webstore.iec.ch/publication/31929&preview

- 18 — IEC 61970-457:2021 © |IEC 2021

Table 342 — Attributes of PFVArControllerType2Dynamics::

PEVArCoNtrollerTYPE2DYNAMICS . .u ittt ettt e e e e e e et e e e e e eneens 373
Table 343 — Association ends of PFVArControllerType2Dynamics::
PFVArControllerType2Dynamics with other classes ..........ccooiiiiiiiiii e, 374
Table 344 — Attributes of PFVArControllerType2Dynamics::

PEVAITYPE2IEEEPF CONIIOIEI ... a s 374
Table 345 — Association ends of PFVArControllerType2Dynamics::
PFVArType2lEEEPFController with other classes ...........cooviiiiiiiiiii e 374

Table 346 — Attributes of PFVArControllerType2Dynamics::

PEVAITYPeZ2IEEEVAICONIrOIEr ...t 375
Table 347 — Association ends of PFVArControllerType2Dynamics::
PFVArType2lEEEVArController with other classes............ccccceeeiiiiiinnnnn.., B N 375
Table 348 — Attributes of PFVArControllerType2Dynamics::PFVArType2Common1 .\........ 376
Table 349 — Association ends of PFVArControllerType2Dynamics::
PFVArType2Common1 with other classes ... NG N N\ NN e e 377

Table 350 — Attributes of
VoltageCompensatorDynamics::VoltageCompensatorDynaf

Table 357 — Assogiatio
GenICompensat

Table 358 — Attribute WindAeroConstIEC ..o 386

Table 359 — Attribut :WindAeroOneDImIEC ... 386
Table 360 — WindAeroTwoDImMIEC ... 386
Table 361,— 2WindContCurrLimIEC........coooi 387
Table 362 ::WindContPitchAnglelEC ... 388
Table 363 — WIindContPType3IEC ... 388
Table 364 — Attribu of WindDynamics::WindContPType4alEC ............cccoviiiiiiiiiiiiieeens 390
Table 365 — Attributes of WindDynamics::WindContPType4blEC ...........cooiiiiiiiiiiiiiiieeeens 390
Table 366 — Attributes of WindDynamics::WindContQIEC ..o 391
Table 367 — Attributes of WindDynamics::WindContQLIimIEC...........c..coiiiiiiiiiiiis 392
Table 368 — Attributes of WindDynamics::WindContQPQULIMIEC ...........ccooiviiiiiiiiineennnen. 392
Table 369 — Attributes of WindDynamics::WindContRotorRIEC ..............ccoooiiiiiiiiiien 393
Table 370 — Attributes of WindDynamics::WindDynamicsLookupTable.............cc.ccooeiiennnen. 393
Table 371 — Association ends of WindDynamics:: WindDynamicsLookupTable with

Lo 4 T=T g o] F= T =T T 394
Table 372 — Attributes of WindDynamics::WindGenTurbineType1alEC...............ccoeiiiinnni. 394
Table 373 — Association ends of WindDynamics:: WindGenTurbineType1alEC with

O T ClaS S S i 395
Table 374 — Attributes of WindDynamics::WindGenTurbineType1blEC.............cc.coiiiiennn. 395


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -19 -

Table 375 — Association ends of WindDynamics:: WindGenTurbineType1blEC with
O ClaS S S e s 395

Table 376 — Attributes of WindDynamics::WindGenTurbineType2lEC ...........c.ccoiiiiiiiiiinnne. 396

Table 377 — Association ends of WindDynamics:: WindGenTurbineType2lEC with other
ClaS S S it

Table 378 — Attributes of WindDynamics::WindGenType3alEC ...
Table 379 — Attributes of WindDynamics::WindGenType3bIEC .........cocoiiiiiiiiiiiiie,
Table 380 — Attributes of WindDynamics::WindGenType3IEC .........ccoiiiiiiiiiiiiiieee
Table 381 — Attributes of WindDynamics::WindGenType4lEC ..........ccooiiiiiiiiiii e
Table 382 — Attributes of WindDynamics::WindMecChIEC ..o e eeeneenn,
Table 383 — Attributes of WindDynamics::WindPitchContPowerlEC
Table 384 — Attributes of WindDynamics::WindPlantDynamics

Table 386 — Attributes of WindDynamics::WindPlantFreqPce
Table 387 — Attributes of WindDynamics::WindPlantlEC = - N\ ot e eeieeeneeeieeeis
Table 388 — Association ends of WindDynamics::Wi
Table 389 — Attributes of WindDynamics::WindPle

Table 395 — Assogiatio
classes ............}

Table 396 — Attribute

Table 401 — Association ends of WindDynamics:: WindTurbineType3or4lEC with other

Lo F= T =TT S 407
Table 402 — Attributes of WindDynamics::WindTurbineTypedalEC..............cooeiiiiiiinin. 408
Table 403 — Association ends of WindDynamics:: WindTurbineType4alEC with other

LA S S et 408
Table 404 — Attributes of WindDynamics::WindTurbineTypedblEC ..............ccoiiiiiiiiiinn. 408
Table 405 — Association ends of WindDynamics:: WindTurbineType4blEC with other

Lo F= T =TT S 409
Table 406 — Attributes of WindDynamics::WindTurbineType4lEC .............ccoiviiiiiiiiiiiiiniieanns 409
Table 407 — Association ends of WindDynamics:: WindTurbineType4lEC with other

LA S S et 410
Table 408 — Attributes of LoadDynamics::LoadComposite........ccoeeviiiiiiiiiiiiiiiee 413

Table 409 — Attributes of LoadDynamics::LoadGenericNonLinear ................c.ccooiiiiiints 415


https://webstore.iec.ch/publication/31929&preview

- 20 - IEC 61970-457:2021 © |IEC 2021

Table 410 — Attributes of LoadDynamics::LoadDynamicCs ..........ccooviiiiiiiiiiiiiiiieee e, 415
Table 411 — Attributes of LoadDynamics::LoadAggregate ........c.ocoiiiiiiiiiiiiiiii e 416
Table 412 — Attributes of LoadDynamics::LoadStatic ..........ccooieiiiiiiii 418
Table 413 — Association ends of LoadDynamics::LoadStatic with other classes .................. 419
Table 414 — Attributes of LoadDynamics::LoadMotor ........ccccoeiiiiiiiiie e, 421
Table 415 — Association ends of LoadDynamics::LoadMotor with other classes .................. 421
Table 416 — Attributes of HVYDCDynamics::CSCDYNamMICS.......ccuuiiiiiiiiiiiiieeiieeieee e 423
Table 417 — Association ends of HYDCDynamics::CSCDynamics with other classes .......... 423

Table 418 — Attributes of HVYDCDynamics::HVDCDyNamicCs ..........ccocoveiiiiiiiiiiiieieeeeeeee,
Table 419 — Attributes of HVYDCDynamics::VSCDyNamiCs .......ccovvevvevienceforeii e Nenreeneeens
Table 420 — Association ends of HYDCDynamics::VSCDynamics with @

Table 421 — Attributes of StaticVarCompensatorDynamics::
StaticVarCompensatorDynamicCsS ........coovviiiiiiiiiiiiecieeceeee e OGN e e NG NG Y e

Table 422 — Association ends of StaticVarCompensatorDyna

Table 424 — Association ends of UserDefinedModels::
ClaSSES .ot

Table 430 — AssQ
other classes .......\.

Table 431 — Attrib

Table 432 — As
other classes .....x\...\...0

Table 435 — Attribut
Table 436 — Association ends of UserDefinedModels::

SynchronousMachineUserDefined with other classes...........cooiiiiiiiii 432
Table 437 — Attributes of UserDefinedModels::AsynchronousMachineUserDefined ............. 432
Table 438 — Association ends of UserDefinedModels::

AsynchronousMachineUserDefined with other classes...........c.coooiiiiiiiii i 433
Table 439 — Attributes of UserDefinedModels::TurbineGovernorUserDefined...................... 433
Table 440 — Association ends of UserDefinedModels:: TurbineGovernorUserDefined

Wt Ot BT ClaS S S e e et 434
Table 441 — Attributes of UserDefinedModels::TurbineLoadControllerUserDefined ............. 434
Table 442 — Association ends of UserDefinedModels::

TurbineLoadControllerUserDefined with other Classes ... 434

Table 443 — Attributes of UserDefinedModels::MechanicalLoadUserDefined....................... 435


https://webstore.iec.ch/publication/31929&preview

IEC 61970-457:2021 © |IEC 2021 -21-

Table 444 — Association ends of UserDefinedModels:: MechanicalLoadUserDefined

Wt O N BT ClaS S S o e e e 435
Table 445 — Attributes of UserDefinedModels::ExcitationSystemUserDefined ..................... 435
Table 446 — Association ends of UserDefinedModels:: ExcitationSystemUserDefined

Wt O N BT ClaS S S e e 436
Table 447 — Attributes of UserDefinedModels::OverexcitationLimiterUserDefined ............... 436
Table 448 — Association ends of UserDefinedModels::

OverexcitationLimiterUserDefined with other classSes ..o 436
Table 449 — Attributes of UserDefinedModels::UnderexcitationLimiterUserDefined ............. 437

Table 450 — Association ends of UserDefinedModels::
UnderexcitationLimiterUserDefined with other classes ........cccovvviiiiiic i e,

Table 451 — Attributes of UserDefinedModels::PowerSystemStabilizer

Table 452 — Association ends of UserDefinedModels::
PowerSystemStabilizerUserDefined with other classes ..............,

Table 453 — Attributes of UserDefinedModels::
DiscontinuousExcitationControlUserDefined .....................,

Table 454 — Association ends of UserDefinedModels::
DiscontinuousExcitationControlUserDefined with other classes... . ...... i 438

Table 460 — Associatio

PFVArController e23ere ined wi Iasseé ........................................................ 440
Table 461 — Attrm dModels::VoltageCompensatorUserDefined................ 441
Table 462 — Associa rDefinedModels::
a ined Wit other Classes ... 441
Table 463 — efinedModels::LoadUserDefined .........ccoocovviiiiiiiiniiiniennnen. 441
Table 464~ Attributesrof UserDefinedModels::ProprietaryParameterDynamics ................... 442
Table 46 ciation_epds of UserDefinedModels:: ProprietaryParameterDynamics
.............................................................................................................. 442


https://webstore.iec.ch/publication/31929&preview

- 22 - IEC 61970-457:2021 © |IEC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 457: Dynamics profile

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for/s

co-operation on all questions concerning standardization in the electrical and
in addition to other activities, IEC publishes International Standards, Technical
Publicly Available Specifications (PAS) and Guides (hereafter referred

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

employees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

rights. IEC IIt be helresponsible for identifying any or all such patent rights.

International Standard IEC 61970-457 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

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

FDIS Report on voting
57/2331/FDIS 57/2344/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

It is based on the IEC 61970 UML version ‘IEC61970CIM17v40’, dated ‘2020-08-24".
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A list of all parts of the IEC 61970 series, under the general title: Energy management system
application program interface (EMS-API), can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this
that it contains colours which are considered to be useful for
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INTRODUCTION

The IEC 61970-300 series of documents specify the common information model (CIM). The CIM
is an abstract model that represents the objects in an electric utility enterprise typically needed
to model the operational aspects of a utility.

This document is one of the IEC 61970-400 series of component interface standards that
specify the semantic structure of data exchanged between components (or applications) and/or
made publicly available data by a component. This document describes the payload that would
be carried if applications are communicating via a messaging system, but the document does
not include the method of exchange, and therefore is applicable to a variety of exchange
implementations. All examples provided in this document are serialised according to in the
IEC 61970-552:2016.

IEC 61970-456 in this series of related standards. Thus,
flow model data is not repeated in the information
schema(s) for expressing the dynamic model infor
more specifically from IEC 61970-302.

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

Part 457: Dynamics profile

1 Scope

This part of IEC 61970 specifies a standard interface for exchanging dynamic model information
needed to support the analysis of the steady state stability (small-sighal bility) and/or
transient stability of a power system or parts of it. The schema(s) for
model information are derived directly from the CIM, more specificall

provides a detailed description of ho
various types of power system networ

e standard models:

predefined Ii
behaviour of &lemhe

model along wit

This document buildg”on IEC 61970-302, CIM for dynamics which defines the descriptions of
the standard dynamic models, their function block diagrams, and how they are interconnected
and associated with the static network model. This type of model information is assumed to be
pre-stored by all software applications hence it is not necessary to be exchanged in real-time
or as part of a dynamics model exchange.

2 Normative references

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

IEC 61970-301:2020, Energy management system application program interface (EMS-API) —
Part 301: Common information model (CIM) base
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IEC 61970-302:2018, Energy management system application program interface (EMS-API) —
Part 302: Common information model (CIM) dynamics

IEC 61970-452:2017, Energy management system application program interface (EMS-API) —
Part 452: CIM static transmission network model profiles

IEC 61970-456:2018, Energy management system application program interface (EMS-API) —
Part 456: Solved power system state profiles

@%
S
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 457: Profil de régime dynamique

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale e normalls ation composee

ationales,

2)
3)

e peut pas étre tenue responsable de

par un quelconque utilisateur final.

4) s Mationaux de I'lEC s'engagent, dans toute la

tions de I'lEC dans leurs publications nationales

de I'IEC et toutes publications nationales ou
5)
6)
7)
8)

référencées est obligatgire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'l|EC peuvent faire I'objet
de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
brevets.

La Norme internationale IEC 61970-457 a été établie par le comité d'études 57 de I'lEC:
Gestion des systemes de puissance et échanges d'informations associés.

La présente version bilingue (2022-06) correspond a la version anglaise monolingue publiée en
2021-03.

La version francgaise de cette norme n'a pas été soumise au vote.
Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2.

Il est fondé sur la version IEC 61970 UML ‘IEC61970CIM17v40’, datée du 2020-08-24.
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Une liste de toutes les parties de la série IEC 61970, sous le titre général: Interface de
programmation d'application pour systéme de gestion d'énergie (EMS-API), peut étre consultée
sur le site web de I'lEC.

Le comité a décidé que le contenu du présent document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amendé.

AN

page\de\ couve Me cette
s gomme utiles a une
r conséquent, imprimer

IMPORTANT - Le logo ‘colour inside’ qui se trouve sur |
publication indique qu'elle contient des couleurs qui sont_considé
bonne compréhension de son contenu. Les utilisateurs devraj
cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La série de documents IEC 61970-300 spécifie le modéle d'information commun (CIM -
common information model). Le CIM est un modéle abstrait qui représente les objets d’une
entreprise de distribution d'électricité habituellement nécessaires pour modéliser les opérations
d’une entreprise.

Le présent document appartient a la série |IEC 61970-400 de normes d'interfaces de
composants qui spécifient la structure sémantique des données échangées entre composants
(ou applications) et/ou rendues accessibles au public au moyen d'un composant. Le présent
document décrit la charge utile acheminée lorsque des applications communiquent par
I'intermédiaire d'un systéme de messagerie. Cependant, il n'inclut pas la méthode d'échange
et il est donc applicable a une diversité de mises en ceuvre d'échanges les exemples
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INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 457: Profil de régime dynamique

1 Domaine d’application

La présente partie de I'IEC 61970 spécifie une interface normalisée pour I’échange des
informations de modeles de régimes dynamiques, nécessaires pour so en|r nalyse de la
stabilité en régime établi (stabilité en petits signaux) et/ou la stabilité {ransi n systéme
électrique ou des parties de celui-ci. Le ou les schémas d’expressio 3 | ations de
modeéles de régimes dynamiques sont déduits directement du ClI acifi
I'IEC 61970-302.

Le domaine d’application du présent document inclut uniq ent s'forma ions des modeéles

de régimes dynamiques qu’il est nécessaire d’ echange nte d’'une étude
des régimes dynamiques, a savoir le type, rametres de chaque
équipement de commande associé a un équipement de) sys legtrique inclus dans la
solution permanente d’un modéle complet de rése : i Par conséquent, ce profil

dépend des autres profils normalisé g > me cela est spécifié dans
I'lEC 61970-452: Profils du modéle 2 nsport statique CIM, la topologie,
I’hypothése en régime établi et la solu 'n en régi S omme cela est spécifié dans
¢solus) du systeme électrique, ce qui

par le présent documen ormations de profils spécifiées dans
I'IEC 61970-452 et I'lEC appui des exigences relatives aux données
des outils d’analyse traf 56 dgnne une description détaillée du mode selon
lequel les différentes nor Reuventétre combinées afin de former différents types
d’échanges de n@

Le présent docu i &charige des types suivants de modéles de régimes

dynamiques:

e modeles qiormalisés; pproche simplifiée d’échange, avec laquelle les modéles sont
conte eques prédéfinies de classes interconnectées de maniére
nor représentent le comportement dynamique des éléments du systéme
electr|q ge/indique uniquement le nom du modéle, ainsi que les attributs

e modeéles définis¥par [I'utilisateur propriétaires: échange qui donne la possibilité aux
utilisateurs d’échanger les parameétres d’un modeéle qui représente le dispositif propriétaire
d’un fournisseur ou d’un utilisateur, lorsque le présent document ne donne pas de
description explicite du modéle. Les connexions entre les modeles propriétaires et les
modeéles normalisés sont les mémes que celles décrites pour I'échange de modeéles
normalisés. Il est nécessaire que le destinataire de I’échange de données contacte
I’émetteur afin d’obtenir les informations détaillées du comportement du modéle.

La structure du présent document suit le CIM pour régimes dynamiques de I'lEC 61970-302,
qui définit les descriptions des modéles de régimes dynamiques normalisés et de leurs
diagrammes de blocs fonctionnels, ainsi que leur mode d'interconnexion et d’association avec
le modele de réseau statique. Par hypothése, ce type d’'information de modéle est considéré
comme prémémorisé par toutes les applications logicielles et il n’est ainsi pas nécessaire de
I'échanger en temps réel ou comme partie intégrante d’un échange de modéles de régimes
dynamiques.
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2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie de
leur contenu, des exigences du présent document. Pour les références datées, seule I'édition
citée s'applique. Pour les références non datées, la derniere édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 61970-301:2020, Interface de programmation d'application pour systeme de gestion
d'énergie (EMS-API) — Partie 301: Base de modele d'information commun (CIM)

IEC 61970-302:2018, Interface de programmation d'application pour systeme de gestion
d'énergie (EMS-API) — Partie 302: Régimes dynamiques de modéle d'i ation commun
(CIM)

IEC 61970-452:2017, Interface de programmation d'application
d'énergie (EMS-API) — Partie 452: Profils du modéle de réseau d

IEC 61970-456:2018, Interface de programmation d'applitati : de gestion
d'énergie (EMS-API) — Partie 456: Profils d'état de réseaux~é >
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