SVENSK STANDARD  SS-EN 61970-301

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2017-04-19 5 1 (1+457) SEK TK 57

© Copyright SEK. Reproduction in any form without permission is prohibited.

Granssnitt for EMS (EMS-API) —

Del 301: Grund fér gemensam informationsmodell (CIM)

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

Som svensk standard géller europastandarden EN 61970-301:2017. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 61970-301:2017.

Nationellt férord
Europastandarden EN 61970-301:2017
bestar av:

— europastandardens ikraftsattningsdokument, utarbetat inom CENELEC

- |IEC 61970-301, Sixth edition, 2016 - Energy management system application program interface
(EMS-API) - Part 301: Common information model (CIM)
base

utarbetad inom International Electrotechnical Commission, IEC.

Tidigare faststalld svensk standard SS-EN 61970-301, utgava 4, 2014, géller ej fr o m 2020-01-20.

ICS 33.200.00

Denna standard &r faststalld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00.

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler
for bl a matning, sakerhet och provning och for utférande, skétsel och
dokumentation av elprodukter och elanldggningar.

Genom att utforma sddana standarder blir sdkerhetsfordringar tydliga
och utvecklingskostnaderna rimliga samtidigt som marknadens acceptans
for produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska [6sningar och
metoder som astadkommer den elsakerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK dr en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stodjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &dr svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och pdverkal

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 61970-301
NORME EUROPEENNE
EUROPAISCHE NORM March 2017

ICS 33.200 Supersedes EN 61970-301:2014

English Version

Energy management system application program interface
(EMS-API) - Part 301: Common information model (CIM) base
(IEC 61970-301:2016)

Interface de programmation d'application pour systeme de Schnittstelle fur Anwendungsprogramme fiir
gestion d'énergie (EMS-API) - Partie 301: Base de modeéle Netzfuihrungssysteme (EMS-API) - Teil 301: Allgemeines
d'information commun (CIM) Informationsmodell (CIM), Basismodell
(IEC 61970-301:2016) (IEC 61970-301:2016)

This European Standard was approved by CENELEC on 2017-01-20. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 61970-301:2017 E

SEK Svensk Elstandard



EN 61970-301:2017

European foreword

The text of document 57/1779/FDIS, future edition 6 of IEC 61970-301, prepared by
IEC/TC 57 "Power systems management and associated information exchange" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 61970-301:2017.

The following dates are fixed:

e latest date by which the document has to be (dop) 2017-10-20
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-01-20
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61970-301:2014.

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

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

Endorsement notice

The text of the International Standard IEC 61970-301:2016 was approved by CENELEC as a
European Standard without any modification.

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

IEC 61850-7-3 NOTE Harmonized as EN 61850-7-3.

IEC 61968-11:2013 NOTE Harmonized as EN 61968-11:2013 (not modified).
IEC 61970-501 NOTE Harmonized as EN 61970-501.

IEC 62325 Series NOTE Harmonized as EN 62325 Series.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

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

www.cenelec.eu

Publication

IEC 60050

IEC 61850

IEC 61850-7-4

IEC 61968

IEC/TS 61970-2

UML 2.0 - Object
Management group

Series

2010

Series

Title EN/HD

International electrotechnical vocabulary -
(IEV)

Communication networks and systems for EN 61850
power utility automation

Communication networks and systems EN 61850-7-4
for power utility automation -

Part 7-4: Basic communication structure -

Compatible logical node classes and data

object classes

Application integration at electric utilities - EN 61968
System interfaces for distribution
management

Energy management system application CLC/TS 61970-2

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

Object Management Group: UML 2.0 -
Specification

Year

Series

2010

Series

3

SEK Svensk Elstandard


http://www.cenelec.eu/advsearch.html

-2 - IEC 61970-301:2016 © IEC 2016

CONTENTS

FOREWORD ...ttt ettt ettt ettt ettt et et e et e et e et et e e e e e et e e et 32
INTRODUGCTION ..ttt e et et e et et et et et et e et et e et e e e e e e enns 34
1 ST o] 0] o 1= PP PR 36
2 NOIMALIVE FEFEIENCES ..ot e 36
3 Terms and defiNitioNS ... e 37
4 CIM SPECITICALION ettt e 37
4.1 L@ V=T VT PR 37
4.2 L1170 o To L= 1T o Yo [ 1o ] =1 40 Y o S 38
4.3 L0111V I o = Tod 1¢= Vo 1= PP 38
4.4 CIM classes and relationShipS .. .. o 40
4.4.1 (O - 1] T SRR 40
4.4.2 GENEIAlIZALION .. eeiei e 41
4.4.3 SIMPIE ASSOCIALION. ...ttt 42
4.4.4 AGOIEOATION e 43

4.5 CIM model concepts and eXamplesS ... 43
45.1 (670] g [o1=T o] K< T PP PPN 43
4.5.2 Containment, equipment hierarchies and naming............ccoevviiiiiiiiiineneineenns 44
4.5.3 NAMES MOUEI ...t 45
4.5.4 ConNNECIVILY MOAEI ..o e 46
4.5.5 INheritance NierarChy ... 49
4.5.6 Transformer MOl ... ..o e 51
4.5.7 Transformer tap MOAeliNG ..o 53
4.5.8 Phase Wire MOdeling ... 66
4.5.9 Grounding devices MOAEIING .. ..ccuiiuiiii e 68
4.5.10 Cuts, clamps and jumpers Model .......coo.vviiiii 71
4.5.11 Measurements and CONTIOIS ... ... 75
4.5.12 Regulating control MOdels ..o 80
4.5.13 DC model fOr CIM ... e 81
4.5.14 Static Var Compensator voltage regulation ..........c.cooeviiiiiiii i, 100

4.6 Modeling GQUIAEIINES ....cui i e e 102
4.6.1 Modeling fOr ChanQe .. ..o 102
4.6.2 Process for amendments to the CIM ... 102
4.6.3 Changes to the CIM UML MoOdel ... 102
4.6.4 Changes to the CIM standards doCUMENtS........cccovvuviiieiieiiii e 103
4.6.5 1= o =T oF= L4 o] 1= 103
4.6.6 CIM PrOfilES oo 103

4.7 o o 1= 1T q T T o To | £ 103
4.8 User implementation CONVENTIONS.. ... 104
4.8.1 Conventions beyond UML .......ooiiiiiiii e 104
4.8.2 Number of terminals for ConductingEquipment objects ...........ccccoeiiiiiiiiannss 104

4.9 CIM mMOdeling @XamPIES .. ... 104

5 Detailed MOAEI ..o e 105
5.1 L@ V=T Y= PSP 105
5.2 L670] 0113 ¢ T PPN 105

B PACKAGE BaSE ittt 107
6.1 LT 1=T - 1 PP 107

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -3-

6.2 PaCKage FaUILS . ... e 107
6.2.1 GENETAL ..t 107
6.2.2 EQUIPMENTFAUIL ... e 107
6.2.3 = L P 108
6.2.4 [ U1 (= T8 =Y - I8/ o = 109
6.2.5 Faultimpedance COMPOUNG ... ... 109
6.2.6 LINERAUIL .. e e 109
6.2.7 PhaseConnectedFaultKind enumeration ..............cooiiiiiiiiii e 110

6.3 Package DOCIEC 61970 ... et e e e e e 111

6.4 L= 1] = Vo [T D 1o 1 2 = 11 P 112
6.4.1 (1] T=T - | PP 112
6.4.2 ACHIVEP OWET datatyPe . ovieiii e 118
6.4.3 ActivePowerChangeRate datatype .......cocviiiiiiiiii e 118
6.4.4 ActivePowerPerCurrentFlow datatype ......c.ooeieiiiiiii e 119
6.4.5 ActivePowerPerFrequency datatyPe ....coc.vvuvieiiiiiieee e 119
6.4.6 AdMIttanCe datatyPe ... cuieiii e 119
6.4.7 ANQGIEDEQrees datatyPe ..oviviiii i 120
6.4.8 ANgleRadians datatyPe .. ...cuuieeiei e 120
6.4.9 AppParentPOWEr datatyPe....c.ieii e 120
6.4.10 ATEA LAY PO ot 120
6.4.11 BOOlean PrimitiVe ... 121
6.4.12 CapacitanCe datatYPe ..uovuie e 121
6.4.13 CapacitancePerLength datatype ......c.oouieiiiiii e 121
6.4.14 CoNAUCTANCE datAtY P ..ivuiiniie i e 121
6.4.15 ConductancePerLength datatype ........c.ooeiiiiii e 121
6.4.16 CostPerEnergyUnit datatyPe......c.oeuieiiiie e 122
6.4.17 CoStPerVolume datatyPe ..o 122
6.4.18 COStRALE HatAtY PO . e 122
6.4.19 (40T ¥=T o Lo VA=Y 1U 4 1= = L o o 123
6.4.20 CUrrentFIOW datatyPe ... 123
6.4.21 (D F Yo T 01T a0 e =X = 1Y/ o 1= 123
6.4.22 [T Y 0= I ] 10 0 112 S 124
6.4.23 Datelnterval COMPOUNG ... ... e 124
6.4.24 DateTimME PrIMITIVE ... it e e e e e e eeas 124
6.4.25 DateTimelnterval COMPOUNG ... 124
6.4.26 DeCimal PrimMItIVE ..oe e e e 124
6.4.27 DecimalQuantity COMPOUNG ....c..oiuiiiiiii e e e eas 124
6.4.28 Displacement datatyPe . ... 125
6.4.29 DUration PrimitiVe ...oeie i e e e e e e 125
6.4.30 Flo@at PrimitiVe ..o e 125
6.4.31 FloatQuantity COMPOUNG .. ...iiiii i e e r e e e e eas 125
6.4.32 FrequeNnCy datatyPe .. . e 125
6.4.33 HOUIS Qataty P . oeieiiii e e et e e e 126
6.4.34 [FaaYoT=To F= Ua Lol To F- 1 2= U0/ o = 2 126
6.4.35 INAUCTANCE AAtAYPE ...ieiieiie e e 126
6.4.36 InductancePerLength datatype .....ccvvvviiiiiiii e 126
6.4.37 INtEOET PrIMItIVE ...t e 127
6.4.38 IntegerQuantity COMPOUNG ......couiiniiiiii e e e e e e eneeas 127
6.4.39 KIlOACHIVEPOWET datatyPe ..vuivniiniiiiiiei e e e e eas 127

SEK Svensk Elstandard



-4 - IEC 61970-301:2016 © IEC 2016

6.4.40 LenNgth datatyPe ... e 127
6.4.41 MiINUEES DatATYPE ..oviiiiiiie e e e e e e e e eas 128
6.4.42 Y Lo Y =Y F= L= Y] L= 128
6.4.43 MONthDAY PrimMItiVe . ... 128
6.4.44 MonthDaylInterval COMPOUNG ........ovuiiiiiiic e e 128
6.4.45 P U At Aty PO e e 128
6.4.46 =T O =Y o) a0 F= L= 1Y/ o 1= 129
6.4.47 Pressure datatyPe ... 129
6.4.48 ReaCtanCe datatyPe . ... i 129
6.4.49 ReactancePerLength datatype ......ccovvvviiiiiiiii e 129
6.4.50 ReactivePOWer datatyPe .. ... 130
6.4.51 RealENErgy datatyPe ..ovieiiei e e e e 130
6.4.52 ReESIStANCE datatYPe ...oeieiie e 130
6.4.53 ResistancePerLength datatype ..o 130
6.4.54 RotationSpeed datatyPe ..o i 131
6.4.55 SECONAS AIATYPE . e 131
6.4.56 SPEEA HALALYPE cunitiiii e e 131
6.4.57 SEING PrIMITIVE oo e 132
6.4.58 StringQuaNtity COMPOUNG... ... e e eaees 132
6.4.59 YU EYot=T o] €= U g o N0 F- 1 2= 1Y/ o = 2 132
6.4.60 SusceptancePerLength datatype ... 132
6.4.61 TemMpPerature datalyPe....ocui i 133
6.4.62 TIME PrIMItIVE oo 133
6.4.63 Timelnterval COMPOUNG .....ivniii e e 133
6.4.64 UnitMultiplier enumeration ... 133
6.4.65 UnitSymbol enumeration ... 134
6.4.66 RV 011 2= Vo [T F= =1 V4 o 1= 135
6.4.67 VoltagePerReactivePower datatype ......c.oouiiiiiiiii e 135
6.4.68 RV 0T 0T 0 L= Yo - 1 2= 1§/ o = 135
6.4.69 VolumeFIowRate datatype . ... 136
6.4.70 WaterLevel datatyPe ... 136
6.4.71 L AV =TT o F= Y €= LY o = 136
6.5 P ACKAGE COrE ..ttt e 136
6.5.1 GENETAL ..t 136
6.5.2 ACDCTEIMINGL .. e 140
6.5.3 2= T = =0 11 1= o 2 141
6.5.4 BaASE P OWET ..t 141
6.5.5 BaSEV O AGE - et 142
6.5.6 BasicIntervalSChedule ... ... 143
6.5.7 B ALY ettt et eaas 143
6.5.8 BreakerConfiguration enNUMEration..........c.vvuiiiii i 144
6.5.9 BusbarConfiguration enUmMeration.............oouiiiiiiiii e 144
6.5.10 CondUCtINGEQUIPMENT .. ... 144
6.5.11 (@070 o =03 1171140 Lo o 1 145
6.5.12 ConnectivityNOdeCONTAINET ... 146
6.5.13 UV B e 147
6.5.14 CUIrVEDAta FOOL ClASS .uuiiii i 147
6.5.15 CUrveStyle ENUMETAtION ... e e 148
6.5.16 o [0 1T o] 0 1= | S 148

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -5-

6.5.17 EqQUIPMENTCONTAINET ..ttt ea e eaas 149
6.5.18 GeographiCalREGION .. .. 150
6.5.19 IdentifiedODbJeCt rOOt ClaSS ...ivuiin i 150
6.5.20 IrregularintervalSchedule. ... ... 151
6.5.21 IrregularTimePoiNt rO0t ClaSS ..ouuiiuii i e 152
6.5.22 NAME FOOT ClASS ... ittt e et e e e e 152
6.5.23 NaAMETYPE FO0t ClaSS . ivuiiiii ettt e e e en e eas 153
6.5.24 NameTypeAUtNOrity rO0t ClASS ....uie e 153
6.5.25 OperatingPartiCiPant ... ... 154
6.5.26 OperatingShare root CIaSS ....ovviiii e 154
6.5.27 Y = 3 18/ o1 PP 155
6.5.28 PhaseCode enUMETratioN ........oiiuiiiiiii e e 155
6.5.29 POWEIrSYStEMRESOUICE .. .. 156
6.5.30 RegularintervalSchedule. ... 157
6.5.31 RegularTimePoint rO0t ClasSS ...c.uiiuiiiiiiie e e 158
6.5.32 REPOIING S UPEIGIOUP ettt e et e e eaas 158
6.5.33 SubGeographiCalREgION . ... 159
6.5.34 SUDSTALION e 159
6.5.35 L1 1011 = PR 160
6.5.36 VO AGELEVEL. ..o 161
6.6 Package DiagramLayOuUL .........c.uiuiiiii e e 162
6.6.1 (7= 1T oY PPN 162
6.6.2 DIAgIrAMSIYIE .. e 163
6.6.3 D 1T U |- o S 164
6.6.4 DiagramODJECT. ...t 164
6.6.5 DiagramObjectGIuePoint ro0t ClasS .......oiuieiiii e 166
6.6.6 DiagramODbjectPoiNt r00t ClaSS......ccuviuiiiiiiie e 166
6.6.7 DiagramODBJECISIYIE ... 166
6.6.8 OrientationKind enUMEration .........coiiiiiiiiiie e 167
6.6.9 TextDIiagramODJECT ... ..o 167
6.6.10 Y111 11 14 = V7= 168
6.7 Package Operationallimits .. ....ociiiiiii e 169
6.7.1 (1] T=T - | PP 169
6.7.2 ACTIVEP OWETLIMIT ..t e 170
6.7.3 ApPPArentPOWETILIMIL ... e e 171
6.7.4 2 7= 1] 1T 1V o 171
6.7.5 BranchGroupTerminal root ClasS.......cvvuiiiiii i 172
6.7.6 (O1U1 8 €=T 01 o | PP 172
6.7.7 OperatioNallimit . .. .. 173
6.7.8 OperationalLimitDirectionKind enumeration ...........cc.cooiiiiiiiiiiiiineeeeee, 174
6.7.9 OperatioNallimitS et ... .. 174
6.7.10 OperatioNalLimit Ty P . . e 175
6.7.11 VOItAGELIMIL .o e 175
6.8 L= 1] 1= Vo [T o o o o T )Y/ 176
6.8.1 (1] T=T - | PP 176
6.8.2 BUSNAMEMAIKET ...t ettt et et et en s 178
6.8.3 DCTOPOIOGICAINOUE ... e e 179
6.8.4 TopologiCallSIANd. ....... i 179
6.8.5 1o o Yo o o [ o= 11 VX Yo = 180

SEK Svensk Elstandard



-6 - IEC 61970-301:2016 © IEC 2016

6.9 P aCKAGE VWIS .. it ettt 181
6.9.1 (7= 1T oY PPN 181
6.9.2 PerLengthSequencelmMpedanCe .......coo.vviiiiiei e e e 197
6.9.3 PerLengthPhaselmpedanCe ... ..o 198
6.9.4 ShuntCompensSatorPRASE ......iveiiii e 199
6.9.5 RaAtioTAPCRANGET ...t 200
6.9.6 BUSDAIrSECLION ..ceii 201
6.9.7 SinglePhaseKind enumeration ....... ... 202
6.9.8 TransSfOrMErTaNK ... e 202
6.9.9 DS odo] o] g T=Tox o SN TPI 203
6.9.10 10001 o1 SO P RPN 204
6.9.11 TaAPSCREAUIE .o 205
6.9.12 TransformerCore AdMIttANCE .......couiiniiiiii e 205
6.9.13 SVCControlMode eNUMEratioN ........c.uieiiiie e 206
6.9.14 ENergyCoNSUMEIPRASE .. ..ouiii e 206
6.9.15 SynchronousMachineOperatingMode enumeration ............c.ccooiviiiniineennn. 207
6.9.16 BLI= 1 o103 = Ua o 1T @301 | o] 208
6.9.17 PhaseTapChangerTable ... e 209
6.9.18 TransformerStarlmpPedanCe .....c..vie i 209
6.9.19 Bl AT . e it 210
6.9.20 GrOUNADISCONNMECTON ..ttt et e e e eaees 211
6.9.21 SWItCASCNEAUIE ... 212
6.9.22 POWETITIaNSTOMMEY ...t e 213
6.9.23 PhaseTapChangerAsymmetriCal ........coouviuiiiii e 216
6.9.24 (€T 01012 o EE PP 217
6.9.25 0 P 218
6.9.26 PhaseTapChangerSymmetriCal.......c.ovviiiiii e 218
6.9.27 RegulationSchedule. .. ... 219
6.9.28 U S B e 220
6.9.29 TransformerMeshImpedance ... 221
6.9.30 SWILCR P A ..t 222
6.9.31 PowerTransformerENd ..o 223
6.9.32 PeterSENCOIl. .. e 225
6.9.33 Yo 1] F= U a1 Yo [ @0 o | = o S 226
6.9.34 PhaseTapChangerNONLINEAr ........oiuiiiiiii e 227
6.9.35 Y= 1] @40 4 1 01T == (01 228
6.9.36 PhaseShuntConnectionKind enumeration ............coeviiiiiiiiiiiii e 229
6.9.37 GroundingIMpPedaNCE ......oei e 229
6.9.38 TransformerControlMode enUMEration .........covuviiiiiiiiiiie e 230
6.9.39 RatioTapChangerTablePoint...... ..o 230
6.9.40 @ 1 1= 1S Y= T |2 1= 0| 231
6.9.41 R IO T e 232
6.9.42 COMPOSITESWILCI ..etie e 234
6.9.43 TransfOrMErENGd ... ..o 234
6.9.44 SECHIONAIIS O et 236
6.9.45 VoltageCONIIOIZONE . .. e 237
6.9.46 BN Y S OUIC . e e 237
6.9.47 SYNChroNOUSMACKHINE ... .cuii e 239
6.9.48 RegulatingControlModeKind enumeration .........ccccovviiiiiiei i 241

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -7 -

6.9.49 L@ = U 4 o T PN 242
6.9.50 TransformerTanKENd ........ccooiiiii e 243
6.9.51 PhaseTapChanger...c.oou i 244
6.9.52 ACLINESEgMENTPRASE ... 244
6.9.53 RatioTapChangerTable. ... e 245
6.9.54 ROtatiNngMaChine ... 246
6.9.55 RegulatingCoNntrol......cou i 247
6.9.56 PhaselmpedanceData ro0t ClasS.......c.oiuiiiiiiiie e 248
6.9.57 ShUNTCOMPENSALON .. 249
6.9.58 EarthFaultCoOmMPeNSaAtOr ... c. e e 250
6.9.59 MULUAIC OUPTING - e e et e e e 251
6.9.60 L ) PPN 252
6.9.61 ReactiveCapabilityCUrVe . ... ... 253
6.9.62 L1/ (o o P 254
6.9.63 StatiCVar COMPENSALON ..t 256
6.9.64 CoolantType ENUMETAtiON ......ccui i 257
6.9.65 ProteCtedSWILCN.. ... 257
6.9.66 ENErgY CONSUMET L.t ettt e 258
6.9.67 O80T o3 AT o PP 260
6.9.68 PhaseTapChangerLiN@ar ........ccuu i e e ea e 261
6.9.69 (6707 T [1To3 (o ] S PP 262
6.9.70 PerLengthImMpPedanCe.....c.ciueiiii e 263
6.9.71 FreqUeNCYCONVEITEN ... et e e e 263
6.9.72 = U0 PP 264
6.9.73 PhaseTapChangerTablePoint ... ... 265
6.9.74 LoadBreakSWItCR ... ... 266
6.9.75 PetersenCoilModeKind enumeration .........cc.coviiiiiiiiiiii e 267
6.9.76 SynchronousMachineKind enumeration ..........ccocoviiiiiiiiiii e 267
6.9.77 (70T o T=Tox (o] S PP 267
6.9.78 ASYNChIoNOUSMACKHINE ... et 268
6.9.79 1= 1o 13 2 = U g o = 270
6.9.80 ShortCircuitRotorKind enumeration..........cooooieiiiinein e 271
6.9.81 WindingConnection ENUMEration ...... ..o 272
6.9.82 EXternalNetworkINJECHION ... e e 272
6.9.83 AsynchronousMachineKind enumeration..............ocooiiiiiiiiiii i, 274
6.9.84 LinearShuNtCOMPENSALOL .uuiuiiie it e e e e e e e e e eneeas 274
6.9.85 NoNnliNearShunNtCOMPENSALOL ....uie i e e eas 276
6.9.86 NonlinearShuntCompensatorPoint root Class ........cooviiiiiiiiiiiiiieeeea 277
6.9.87 LinearShuntCompensatorPhase.........coouviiiiii i 277
6.9.88 NonlinearShuntCompensatorPhase ........c.oouiiiiiiii e 278
6.9.89 NonlinearShuntCompensatorPhasePoint root class ........occovvviiiiiiiiiincineenns 279
6.9.90 PerLengthLineParameter .. ... e 279
6.9.91 TapChangerTablePoint ro0t Class ........ovuiiiiiii i, 280
6.9.92 PhaseTapChangerTabular.........ccoooiiiiiiiii e 281
6.9.93 PowerElectronicSCONNECTION ......ouieiie e 282
6.10 PacKage GeNEIAtION ..oouiieiiiiiie e e 283
6.10.1 (1] T=T - | PP 283
6.10.2 Package GenerationTrainingSimulation ...........cccocoviiiiiii i 284
6.10.3 Package ProdUCHION......ci.i e e e e e e 299

SEK Svensk Elstandard



-8- IEC 61970-301:2016 © IEC 2016

B.11  PACKAGE D .. i 346
6.11.1 (7= 1T oY PPN 346
6.11.2 A CD C C ONV IR ettt ettt 351
6.11.3 ACDCCoNVerterDCTerminal .......couoiiiiie e 353
6.11.4 DCBASETEIMINGAL ettt e e e et et et ea e 354
6.11.5 DCCONVEIEIUNIL ..ttt et ea e e 355
6.11.6 31 o PP 356
6.11.7 DS EIESDEVICE ..t e 356
6.11.8 VsQpccControlKind enumMeration .........oo.oouiiiiiii e 357
6.11.9 CsPpccControlKind enumeration ..........ocuveiiiiii e 357
6.11.10 CsOperatingModeKind enumeration.............ocuiiiiiiiiie e 358
B.11.11  CSC 0NV oottt ettt ettt et 358
B.11.12 DO BIEAK T . ettt 360
6.11.13 DCEQUIPMENTCONTAINET ...ttt eaaeaas 360
B.11.14  DCBUSDAN .. it e 361
6.11.15 DCConverterOperatingModeKind enumeration............ccocooiiiiiiiiiiiiiiniinieenes 362
G 5 G T I T @ @4 o Vo o o 1= 362
0 0 I A A B 1 @3 BT [=YoTo ] o] =T o (o | (PPN 363
S0 I - T B 101 ] o 11 o PP 364
G e B B T @3 I 1 1= 1S Y=o [ 2 = | 364
S I 2 T B T @] o U1 | P 365
6.11.21 DCCOoONAUCLINGEQUIPMENT. ... it e e e eaes 366
S I B T O} 1 | (o] o 367
S 7 T B 101\ o To L= PPN 368
6.11.24 DCTopologicallSIand. ... 368
6.11.25 DCPolarityKind enUMeration ...... ..o 369
6.11.26 PerLengthDCLINEParameter ... v e 369
B.11.27  DCTEIMINGAL . et 370
6.11.28 VsPpccControlKind enNUMEration.........coouviiieiii e e eas 370
6.11.29  VSCapabilitYCUIVE .. cuieii e e 371
B.11.30 VS CONVEITEI ittt ettt 372

6.12 Package LoadMOAE!l .....ccuiiiiiiii e 373
6.12.1 (1] T=T - | PP 373
6.12.2 CONTOIMLOAA ... oo i 375
6.12.3 (©feTq] {01970 Mo T:To (€1 o] UL o I PP 376
6.12.4 ConformLoadSchedule .......oouiiii 376
6.12.5 DAY T Y P ettt 377
6.12.6 B B gy AT A e 378
6.12.7 o F- Yo 1Y T PP 378
6.12.8 o T=To (€ 01U o R PPN 379
6.12.9 LoadRespoNSeCharacCteriStiC ..o iiiieiiiei e e e 379
6.12.10  NONCONTOIMLOA. ... e ittt eaeeaas 381
6.12.11  NONCONTOrMLOAUGIOUD .uuitiiteiiee ettt e e e e e eaas 382
6.12.12 NonConformLoadSchedule .........ooouiiiiiiiii e 382
6.12.13  POWETCULZONE . ettt ettt 383
B.12. 14 S ASOM ceuititi et 384
6.12.15 SeasonDayTypeSChedule ... ... 384
B.12.16  StAtiON SUPPIY teuieniii i e 385
6.12.17  SUDLOAUATE@. . .cei et e e 386

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -9-

6.13 Package AuxiliaryEqQUIPMENT ... ... 387
6.13.1 (7= 1T oY PPN 387
6.13.2 F Ut 1= U V7 =0 10 1 o2 = | 388
6.13.3 CUITEN T rANS O M T L. 389
6.13.4 FAURINAICATON ..t e e 390
6.13.5 P OSILINE S NS OL L. et 391
6.13.6 PotentialTransSfOrMeEr ... 392
6.13.7 PotentialTransformerKind enumeration............ccooiiiiiiiiici e 393
6.13.8 B 7= 15T O 393
6.13.9 Y BT 0= AN =57 (> 394
O I O K O B VL - Y I = o PP PP 394

6.14  PacKage ProteCHION . ..ot 395
6.14.1 LT =Y 1= - L P 395
6.14.2 CUITENTREIAY .. 396
6.14.3 ProteCtiONEQUIPMENT .. v e e e 397
6.14.4 RECIOSESEOUENCE ... et 398
6.14.5 SYNChroCheCKREIAY ...cvviie e 399

6.15 Package EQUIVAIENTS. ... ... 400
6.15.1 (7= 1T oY PPN 400
6.15.2 EqUIValentBranCh ... 401
6.15.3 EquivalentEqUIPMENT ... e 404
6.15.4 EqQUIValeNntINj@CtiON ..ov.iei e 405
6.15.5 EqQUIVAIENTNETWOIK ..ot 406
6.15.6 EqQUIVAIENTSUNT ..o e 407

B.16  PACKAGE MEBAS . ettt 408
6.16.1 =Y 1= - L P 408
6.16.2 ACCUMUIBLON ettt e e 412
6.16.3 ACCUMUIALOTLIMIt .. e 412
6.16.4 ACCUMUIALOILIMIES B ..cuniei e 413
6.16.5 ACCUMUIALOIRES B ..ot 413
6.16.6 ACCUMUIALOIVAIUE ... 414
6.16.7 Y 3 =1 (o T 415
6.16.8 ANALIOGCONTIOL ... e 416
6.16.9 ANALOGLIMIT oo e 417
6.16.10  ANAlOgLIMITSEL .. oeeiie e 417
B.16.11  ANAlOGVaAlUEB . e 418
6.16.12  COMMEAN ..ouitiiiie ettt et et et et et e ettt 418
B.16.13  CONIIOl oot e 419
S T S B T~ o 1= (= PPN 420
6.16.15 DiSCreteCOMMANG ... ..ivieiiii i 421
6.16.16  DiSCIreteValUE . .cuuieiii e 421
B.06. 17 LM oottt e e e et aaaaaas 422
B.16.18 LIS Bt .uuiuitiiiiii e e 422
B.16.19  MEASUIEIMENT ...ttt ettt e e et ettt e e e enaenas 423
6.16.20 MeasUremMeENtValUe .....c.oiuiii i 424
6.16.21 MeasurementValueQuUality ........ccouiiniiiiiiii e 425
6.16.22 MeasuremMentValUBSOUICE ... ....iuii e e e 426
6.16.23  QuUAlityB1850 rOOt ClAaSS .vuivuiiieiei it e e 426
6.16.24 RaAISELOWEICOMMEANG . .cuuiiiiii it et et et et e ea e enes 427

SEK Svensk Elstandard



-10 - IEC 61970-301:2016 © IEC 2016

B.16.25 SO OINT oottt 428
6.16.26  StHiNGMEASUIEIMENT ...ttt e e e e e e e et e e e e e enaeas 429
6.16.27 StringMeasuremMentValue. ... ..o 429
6.16.28  Validity @nNUMEIratioN ......ouiuii e 430
6.16.29  ValUBANAS SO ..ttt 431
B.16.30  ValUETOAIIBS . eneniiiii e et 431
B.17  PaCKAGE SC AD A ..ot e 432
6.17.1 (1] T=T o= | PP 432
6.17.2 CommuUNICAtIONLINK ..eee e 433
6.17.3 REMOTECONIION et e e e et et eaes 434
6.17.4 REMOIEPOINT ... e 434
6.17.5 REIMOTE S OUICE ...ttt e 435
6.17.6 REMOTEUNIL ... e et 436
6.17.7 RemoteUnitType enUMEratioN . ... ...c.oiuiiiii e 436
6.17.8 SOUICE ENUMETALION ..ttt e e e e ees 437
6.18  PacKage CONIOIAI@ . .. it it 437
6.18.1 (7= 1T oY PPN 437
6.18.2 AltGeneratingUnitMeas root ClasSS ........ovuiiiiiii e 440
6.18.3 ARTIEMEAS OOt ClASS ..uiiiiiiei et 440
6.18.4 (O10Y 11 o] VY - N PPN 440
6.18.5 ControlAreaGeneratingUNIt ... 441
6.18.6 ControlAreaTypeKind enUMEration ..........covueeiiiiiier e 442
6.18.7 TIEFIOW FOOL ClASS .niniiiiii e 442
6.19  PacKage CONtINGENCY .ouiuiiiiiiiei et e e e e e e e e e et et e e e eneeneen 443
6.19.1 (1] T=T o= | PP 443
6.19.2 (OTeT o141 To =] oo Y A PP 443
6.19.3 CoNtiNGENCYEIEMENT .. .. 444
6.19.4 ContiNngeNCYEQUIPMENT ... e 444
6.19.5 ContingencyEquipmentStatusKind enumeration...........ccoccovviviiiiiiiiniineieennen, 445
6.20 Package StateVariables ... 445
6.20.1 (7= 1T oY PPN 445
6.20.2 StateVariable ro0t ClaSS.. ..o 446
6.20.3 SVIN B CTION e 446
6.20.4 SVP OWEIFIOW ...ttt e 447
6.20.5 SVShuNtCoOMPENSAtOrSECHIONS . ...t 447
6.20.6 SV S AU ettt 448
6.20.7 BV 1= 115 (- o 448
6.20.8 S AV o] 1 2= Lo L= PR 449
Annex A (informative) CuUSTOM EXIENSIONS ....uiiuiiiiiie e e e e e eeas 450
A.l (O 1YY VT PPN 450
A.2 RN o] o= T= Y T =34 =T 1S o ] 1 450
A.2.1 OV BIVIBW ettt ettt et e ettt et e e e e e ea e n e ens 450
A.2.2 (@] oT=T = aoT 0 =1 | N4 T3 18/ o 1= 450
A.2.3 LimitTypeKind enumMeration ...........oooiiii e 450
A.2.4 IdeNtifiedODJECT ... e 451
A.2.5 ENergySChedUliNg Ty Pe . e 452
A.2.6 CoNNECHIVITYNOUE ... 452
A.2.7 1o o Yo o o [ o= 11 VX Yo = 453
27T o] TeTo ] =1 o] 1 | V2PN 455

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -11 -

Figure 1 — Example working group package dependencCies .......cccovvviiiiiieiiiiiiiiiiiiciiee e 39
Figure 2 — CIM IEC 61970-301 package diagram .......ccc.vvueieineiiieeeere e e et se e e e eneeens 40
Figure 3 — Example of generalization ....... ... 42
Figure 4 — Example of Simple aSSOCIAtION ......c..ieniii e 43
Figure 5 — Example of aggregation ... 43
Figure 6 — EQUIPMENT CONTAINEIS. ...ttt e e e e e e e e e e e aeeens 45
o UL LR A \\F= 1 4 1= PP 46
Figure 8 — ConNeCtiVity MOGE. ... ... 47
Figure 9 — Simple NetWOrk @XamPle ... e 48
Figure 10 — Simple network connectivity modeled with CIM Topology ......coccvveviiiiiniineenn. 49
Figure 11 — Equipment inheritance hierarChy ... 50
Figure 12 — Transformer and Tank model.... ... 51
Figure 13 — Transformer MOGEl .. ... e 53
Figure 14 — Transformer tap MOdel ......cooiiiiiii e 54
Figure 15 — Phasor diagram and @qUAatIONS ...... .. 57
Figure 16 — Symmetrical phase shifter impedance variation ..............co.ooiiiiiiiin e, 58
Figure 17 — Core OrganiZation . ... .. e e e e e e et e et et e e e e e eaaeens 59
Figure 18 — Phasor diagram and @qUatiONS .......c.e i e e e e 59
Figure 19 — Core OrganiZatioN ... ... 60
Figure 20 — Phasor diagram and eqUAatIONS ...... .. 61
Figure 21 — Core OrganiZatioN . .. ...t e e e e e e et et e e e e e e 62
Figure 22 — Phasor diagram and @qUatiONS .......c..iiiiiiiii e e 62
Figure 23 — Phasor diagrams and @qUALIONS ........couiiuiiiii e 64
Figure 24 — Core OrganiZatioN . .. ... e 65
Figure 25 — Phase wire data MOdel .......c.oiuiiiii e 67
Figure 26 — Phase CONNECHIVITY t.uiuuiii i e e e e e e e 68
Figure 27 — Station including Petersen coils drawing example ..........coooiiiiiiiiiiinineeeeen, 69
Figure 28 — Grounding device data MOdel.........c.uiiiiiiii 70
Figure 29 — Instance diagram objects with one terminal coil..............coooiiiiiiii i, 71
Figure 30 — Cuts, clamps, and jumpers UML model ........coouiiiiiiiiiii e 72
Figure 31 — Example before cuts and jumpers are applied ..o 73
Figure 32 — Example after cuts and jumpers are applied .......cccoeviiiiiiiiiiiiii e, 74
Figure 33 — Example of jumper without cut or Clamp ......coooiiiii e 75
Figure 34 — Navigating from PSR to MeasurementValue ...........cccoiiiiiiiiiiii e, 77
Figure 35 — Measurement PlaCemMENt ... ... 80
Figure 36 — Regulating control MOdelS ........coiiniiiii e 81
Figure 37 — HVDC bipolar link from IEC 60633 .......ccuiiuiiiiiiieiici e e e e e ene e e 82
Figure 38 — A point-to-point VSC transmission SCheme ........c.oieiiiiiiiiiiiii e 83
Figure 39 — HVDC power fIOW MOdel.... ..o e 83
Figure 40 — Current Source Converter pOwWer flOW........ooviiiii i 84
Figure 41 — Voltage Source Converter POWEr flOW.......c.oviiiiiiii i 85
Figure 42 — POWET flOW CASES ...uniiiiiiiiii et 86

SEK Svensk Elstandard



-12 - IEC 61970-301:2016 © IEC 2016

Figure 43 — VSC transmission with a symmetrical monopole illustrated with capacitive

earthing on the DC Side (IEC B2747) ..t ea e 87
Figure 44 — VSC P-Q capability CUIVE ......ouii e 87
Figure 45 — Bipolar VSC transmission with earth return (IEC 62747) .....ccccvvieiiiiiiiiiiicieeeen, 88
Figure 46 — Object instances for a bipolar current source HVDC line ..., 89
Figure 47 — Object instances for symmetric monopole VSC HVDC data model...................... 90
Figure 48 — Containment structure for a bipolar HVDC liN€ .....c.coeiiiiiiiiiii e, 91
Figure 49 — Containment structure for a bipolar back-to-back HVDC station ......................... 92
Figure 50 — The Basic topology in package COre ... 93
Figure 51 — DC and AC t0PO0I00Y - cuueuiiiiii e e 94
Figure 52 — HVDC CoONtaiNMENt ....u i e e e e e e e e e e e eneeens 95
Figure 53 — EQUIPMENt MOAEI .. ..e i 96
Figure 54 — HVDC liN@ MOAEI... ... e e 97
Figure 55 — Key for Figure 56, Figure 57 and Figure 58 .........cccoiiiiiiiiiiiiiii e 98
Figure 56 — Simple monopole wWith MeasuUremMeNts ........cccvviiiiiii i 98
Figure 57 — SIMPle DIPOIAr .. e 99
Figure 58 — Monopole one side with detailed model ..., 99
Figure 59 — V-1 characteristiC 0f SVC ... 100
Figure 60 — CIM top leVel PACKAGES .. cuvviiiii e e eas 105
Figure 61 — Class diagram FaultS:iFaults ... 107
Figure 62 — Class diagram DoclEC 61970::DocumentationExamplelnheritance................... 111
Figure 63 — Class diagram DoclEC 61970::DocumentationExampleAggregation ................. 112
Figure 64 — Class diagram DoclEC 61970::DocumentationExampleAssociation .................. 112
Figure 65 — Class diagram Domain::CombinedElectricalDatatypes..........ccoeeeiiiiiniinieneannes 113
Figure 66 — Class diagram Domain::BasicDatatyPes ........ovuieiiiiiniiiiiieie e 113
Figure 67 — Class diagram Domain::ElectricityDatatypes .......cccoevriiuiiiiiiieiiei e 114
Figure 68 — Class diagram Domain::EnumeratedUnitDatatypes.......c.covvveivieiiiiiiineineinennnns 115
Figure 69 — Class diagram Domain::GeneralDatatypes .......ocuuveuiiiiiiiiiiiieieee e 116
Figure 70 — Class diagram Domain::MonetaryDatatypes ......c.ooeuiiniiiiiiiiiicii e 117
Figure 71 — Class diagram Domain::TIimeDatatyPes ......ovuviuiiiiiiiii e e eas 118
Figure 72 — Class diagram Core:iMain .......ocuiiii e e e eneeas 137
Figure 73 — Class diagram Core:iNAMES . .. ... eeeaas 138
Figure 74 — Class diagram Core::CurveSchedule ... 138
Figure 75 — Class diagram Core::DatatyPes . .c.u i iiiiie e e e e e eas 139
Figure 76 — Class diagram Core::REPOITING ...c.uieiiiiieie e eas 139
Figure 77 — Class diagram Core::0peratingSNare ...... ..o 140
Figure 78 — Class diagram DiagramLayout::DiagrambLayout ...........ccocuiiuiiiiiiiiiiiiiiaieeeennes 163
Figure 79 — Class diagram OperationalLimits::OperationalLimitS..............ccoceviiviiiiinincinennnns 169
Figure 80 — Class diagram OperationalLimits::BranChGroup .......cc.covvvviieiieiiiiiiiiieneneeeenns 170
Figure 81 — Class diagram Topology::Main ... 177
Figure 82 — Class diagram Topology::TopologyReEPOrting......c.ouuiiuiiiiiiiii e 178
Figure 83 — Class diagram Wires::CUtSANAJIUMPEIS ....cuiuiiiieieeieeere e ee e e e eneens 182
Figure 84 — Class diagram Wires: i DataltyPeS.....cuuiiuiiuiiiieiieii e e e e eas 183

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 - 13-

Figure 85 — Class diagram Wires::EarthFaultCompensator ..........c..cooiiiiiiiiiiiiieea 184
Figure 86 — Class diagram Wires::InheritanceHierarchy ...........cccocoiiiiiiii i 185
Figure 87 — Class diagram Wires::LINeMOdel ..........ccouiiiiiiiiii i 186
Figure 88 — Class diagram Wires::MutualCoupling ..... ..o 187
Figure 89 — Class diagram Wires::NamingHierarchyPartl ...........ccocoiiiiiiiiiiiiiieeens 188
Figure 90 — Class diagram Wires::NamingHierarchyPart2 ............c.cooiviiiiiiiii i 189
Figure 91 — Class diagram Wires::RegulatingEquipment ...........cccoviiiiiiii i 190
Figure 92 — Class diagram Wires::Schedules ... 191
Figure 93 — Class diagram Wires::ShuntCompenSator .........c.veuiiuiiiiiiieieeeee e 192
Figure 94 — Class diagram Wires::SwitchingEqUIpmMeNnt..........ccooiiiiiiiiiiiii e 193
Figure 95 — Class diagram Wires::TapChanQer .......couviiiiiiii e e eas 194
Figure 96 — Class diagram Wires::VoltageControl ...... ..o 195
Figure 97 — Class diagram Wires::WiresPhaseModel ...........coooiiiiiiiiiiiiicceeee 196
Figure 98 — Class diagram Wires::TranSformer .......c.ooviiiiii i 197
Figure 99 — Class diagram Generation::Main .........couviiiiiieiie e e e eas 283
Figure 100 — Class diagram GenerationTrainingSimulation::Main.............ccooooiiiiiiiniinineann. 284
Figure 101 — Class diagram GenerationTrainingSimulation::Datatypes ..........ccccoveeviiiiineannes 284
Figure 102 — Class diagram Production::POWErEIeCtroniCS......c.couviuiiiiiieiei e 300
Figure 103 — Class diagram Production::NUCIEar..........coeuiiiiiii e 300
Figure 104 — Class diagram Production::Main ..o 301
Figure 105 — Class diagram Production::DatatyPes .....c.ocuieiiiiiiiiiieie e 302
Figure 106 — Class diagram Production::HYAro .......coviiiiiiiiiii e e 303
Figure 107 — Class diagram Production::Thermal.........ccoiviiiiiiiiii e 304
Figure 108 — Class diagram DC::DCCONtAINMENT.......oiuiiiiii e 347
Figure 109 — Class diagram DC::DCEQUIPMENT .......iuiiiiiiaie e 348
Figure 110 — Class diagram DC::DCLINEMOUE! .......couiiiiiiiii e 349
Figure 111 — Class diagram DC::ACDCCONVEITET ..iuiiiiiiieiiee et e e ee e e eneens 350
Figure 112 — Class diagram DC::ACDCConnectivityModel ..o 351
Figure 113 — Class diagram LoadModel::Main...... ... 374
Figure 114 — Class diagram LoadModel::Datatypes ......ocuveueiiiiiiiiieiei e ee e e e 374
Figure 115 — Class diagram AuxiliaryEquipment::AuxiliaryEquipment..........ccocovviviivvneinennnns 388
Figure 116 — Class diagram Protection::Main ..o 396
Figure 117 — Class diagram EqQUIValentS::MaiN........ccviiiiieiie e e e eas 401
Figure 118 — Class diagram Meas::CONrol .......coiiiiiiii e 409
Figure 119 — Class diagram Meas::DatatyPes .. ..o 409
Figure 120 — Class diagram Meas::MeasSUIremMeENT........c.iuiuiiiii i 410
Figure 121 — Class diagram Meas::Measurementinheritance ............ccocovviiiiiiiiiiineneeeens 411
Figure 122 — Class diagram Meas::QUality .......cccciiiiiiiii e e 411
Figure 123 — Class diagram SCADA: I DAtAtYPES ... cuiuiiiiii e eas 432
Figure 124 — Class diagram SCADAIIMAIN ......euii e e 433
Figure 125 — Class diagram ControlArea::ControlAr€a ........cccuuveiiiiiiiieiee e 438
Figure 126 — Class diagram ControlArea::ControlArealnheritance............coccoeiviiiiinincnennnns 439
Figure 127 — Class diagram ControlArea::Datatypes ... ..o 439

SEK Svensk Elstandard



- 14 - IEC 61970-301:2016 © IEC 2016

Figure 128 — Class diagram Contingency::CONtINGENCY .....c.uiiuiiiiiiiiiiiae e 443
Figure 129 — Class diagram StateVariables::StateVariables...........cc.coooiiiiiiiiciininnn 446
Table 1 — NameType class Nnaming CONVENTIONS ... .. 46
Table 2 — Mapping of phase shift transformers to CIM clasSes ........coviiiiiiiiiiiiiiiiiiieee, 55
Table 3 — Mapping of symbols used in formulas to CIM attributes ............ccooceeiiiiiiiniinenenn, 56
Table 4 — Impedance variations in a phase shift transformer............c.ccooiiii e, 56
Table 5 — Description of Variables ... ... 57
Table 6 — Tap changer CONtrol OPLIONS ... e 66
Table 7 — measurementType Naming CONVENTIONS ....uiuiuiiei e e e e e eneees 78
Table 8 — MeasurementValueSource naming CONVENTIONS........ccuviuiiiiiiieieii e e e 79
Table 9 — Attributes of Packagel:iClasSL. ... 106
Table 10 — Association ends of Packagel::Class1 with other classes ..........cccccoviviiiiniinnnn. 106
Table 11 — Literals of Packagel::Enumerationl ........c.oeuiiiiiiiiiiie e 107
Table 12 — Attributes of Faults::EquipmentFault............cooiii i 108
Table 13 — Association ends of Faults::EquipmentFault with other classes............cc.oocne... 108
Table 14 — Attributes of FaultS:iFault ... 108
Table 15 — Association ends of Faults::Fault with other classes..........ccoooiiiiiiiiiiiin 109
Table 16 — Attributes of Faults::FaultCaUSETYPE ..uiu i e 109
Table 17 — Association ends of Faults::FaultCauseType with other classes ........................ 109
Table 18 — Attributes of Faults::Faultimpedance ..o 109
Table 19 — Attributes of Faults::LineFault. ..o e 110
Table 20 — Association ends of Faults::LineFault with other classes ........c..ccooviiiiiiiiiis 110
Table 21 — Literals of Faults::PhaseConnectedFaultKind ..o, 110
Table 22 — Attributes of DOmMaiN:: ACtIVEPOWET ........ouiii e 118
Table 23 — Attributes of Domain::ActivePowerChangeRate ..........ccooovvviiiiiiiiiiviieeee e, 119
Table 24 — Attributes of Domain::ActivePowerPerCurrentFlow .........c.oooiiiiiiiiiiiiii 119
Table 25 — Attributes of Domain::ActivePowerPerFrequency........coooviiiiiiiiiiiiiiiiiniiceeeen, 119
Table 26 — Attributes of Domain:: AdMIttANCE ..o 119
Table 27 — Attributes of Domain:: ANGIEDEQIEES . .u.iuiiie e e 120
Table 28 — Attributes of Domain::AngleRadians ........c.oveiiiiiii e 120
Table 29 — Attributes of Domain:: ApPPareNtPOWET ......c..iuniiiiii e 120
Table 30 — Attributes Of DOMAIN:IATEA ... e 120
Table 31 — Attributes of Domain::CapacCitanCe.......ccc.viuiiiii e e 121
Table 32 — Attributes of Domain::CapacitancePerLength...........coooiiiiiiii, 121
Table 33 — Attributes of Domain::CondUCTANCE ........oouiiiii e 121
Table 34 — Attributes of Domain::ConductancePerLength .........ccccoovviiiiii i, 122
Table 35 — Attributes of Domain::CostPerEnergyUnNit ........ccoviiiiiiiiiei e 122
Table 36 — Attributes of Domain::CoStPerVolume. ... ..o 122
Table 37 — Attributes of DOmMaiN::COSTRALE ........oiuiiiii e 123
Table 38 — Literals of DOMaAIN: i CUITENCY .uiuniiniii e e e e e 123
Table 39 — Attributes of DOmMain::CUrreNtFIOW .........iiuiiii e 123
Table 40 — Attributes of DOmMaiN::DamMPING ....uinieii e 124

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -15-

Table 41 — Attributes of Domain::Datelnterval ... 124
Table 42 — Attributes of Domain::DateTimelnterval ...........ccoooiiiiiiiiiii e 124
Table 43 — Attributes of Domain::DecimalQuUantity .........cccoeiiiiiiiier e 125
Table 44 — Attributes of Domain::Displacement .. ... ..o 125
Table 45 — Attributes of Domain::FloatQuantity ...........ooeiiiiiiii e 125
Table 46 — Attributes of DOMaiN: FrEQUENCY ...ovuiieiiieie e e 126
Table 47 — Attributes of DOMAIN:THOUIS . ....iiiiii e 126
Table 48 — Attributes of Domain:: IMPedanCe ... ... ..o 126
Table 49 — Attributes of Domain:: INAUCIANCE .........oouiiiii e 126
Table 50 — Attributes of Domain::InductancePerLength..........ccooviiiiiiiiii i, 127
Table 51 — Attributes of Domain::IntegerQUantity ........oeuiiiiii i 127
Table 52 — Attributes of Domain::KiloACHVEPOWET ........cuiii e, 127
Table 53 — Attributes of Domain::Length ... 127
Table 54 — Attributes of DOMaAIN: IMINUEES ..o 128
Table 55 — Attributes of DOMaIN:IMONEY ....vuiiniiiiie e 128
Table 56 — Attributes of Domain::MonthDayInterval.............cooiiiii e, 128
Table 57 — Attributes of DOmMaiN:iPU ... 129
Table 58 — Attributes of DOMaAIN:IPErCeNt .......iiiii e 129
Table 59 — Attributes Of DOMAIN: I PrESSUIE ...cuuii et 129
Table 60 — Attributes of DOmMainN::ReaCtANCE .......c.iiuiiii e 129
Table 61 — Attributes of Domain::ReactancePerLength ..., 130
Table 62 — Attributes of DOmMain::REACHIVEPOWET .........ciuiiiiii e 130
Table 63 — Attributes of Domain::ReaIENEIQY.....ccc.vviiiiiii e 130
Table 64 — Attributes of DOmMaiN::ReSISIANCE......oiuiiii e 130
Table 65 — Attributes of Domain::ResistancePerLength..........coooiiii 131
Table 66 — Attributes of Domain::RotatioNSPEEd ......cvviiii e 131
Table 67 — Attributes of DOMAIN:ISECONAS ...c.uiiiiiiiii e 131
Table 68 — Attributes of DOMAINISPEEU .....eu e 132
Table 69 — Attributes of Domain::StringQUANTITY ........c.ieii e 132
Table 70 — Attributes of DOMaiN::SUSCEPIANCE ... ..iviiii e 132
Table 71 — Attributes of Domain::SusceptancePerLength........ccooiviiiiiiii i, 133
Table 72 — Attributes of DOmMaiN:: TEMPEratUIe .......c.oiuiiii e 133
Table 73 — Attributes of Domain::Timelnterval.........ccooviiiii 133
Table 74 — Literals of Domain::UnitMUItiplier ... ...cooiii e 134
Table 75 — Literals of Domain::UnitSymbol...... ... 134
Table 76 — Attributes of DOMaIN::VOIAge ......onie e 135
Table 77 — Attributes of Domain::VoltagePerReactivePOWEr .........ccccvvvviiiiiiiiiiiiiiieeeeeeen, 135
Table 78 — Attributes of DOMaAIN::VOIUME ... ..o 135
Table 79 — Attributes of Domain::VolumeFIoWRAte..........c.iiiiii e 136
Table 80 — Attributes of Domain::WaterLevel ... 136
Table 81 — Attributes of Domain::Weight ... 136
Table 82 — Attributes of Core::ACDCTErMINAl ......c.oiiuiiiiiiii e 140
Table 83 — Association ends of Core::ACDCTerminal with other classes.........cccoocoviiiinnnn. 141

SEK Svensk Elstandard



- 16 - IEC 61970-301:2016 © IEC 2016

Table 84 — Attributes of Core::BaSEFrEQUENCY ... c..iuiinii i 141
Table 85 — Association ends of Core::BaseFrequency with other classes..............ccoceeeneen. 141
Table 86 — Attributes Of COre: i BaSEP OWET .. ....iii i 142
Table 87 — Association ends of Core::BasePower with other classes ...........cccovviiiiininn. 142
Table 88 — Attributes of Core::BaseVoltage. ..o 142
Table 89 — Association ends of Core::BaseVoltage with other classes ............cccevvviiiennnnn. 142
Table 90 — Attributes of Core::BasicIntervalSchedule...........ccoooiiiiiiiiiiii 143
Table 91 — Association ends of Core::BasicIntervalSchedule with other classes ................. 143
Table 92 — Attributes Of COrEIiBaY ...ouuieii e 143
Table 93 — Association ends of Core::Bay with other classes........c.ccoovviiiii i, 144
Table 94 — Literals of Core::BreakerConfiguration..........cc.oeuiiiiiiiiiinci e 144
Table 95 — Literals of Core::BusbarConfiguration ............c.ooeiiiiiiiiii e 144
Table 96 — Attributes of Core::ConductingEqUIPMENt ... ..o 145
Table 97 — Association ends of Core::ConductingEquipment with other classes.................. 145
Table 98 — Attributes of Core::ConnectiVityNOde ......cc.vviiiii e 146
Table 99 — Association ends of Core::ConnectivityNode with other classes......................... 146
Table 100 — Attributes of Core::ConnectivityNodeContainer .........ccocoviiiiiiiiiiiiiiiiiieeeeen 146
Table 101 — Association ends of Core::ConnectivityNodeContainer with other classes........ 146
Table 102 — Attributes Of COreiiCUIVE ... 147
Table 103 — Association ends of Core::Curve with other classes.........ccocooviiiiiiiiiiinineen. 147
Table 104 — Attributes Of COre:iCUINVEDATA ... ...cuiiuiiii e 148
Table 105 — Association ends of Core::CurveData with other classes ..........ccoccovvviiiiiennnns 148
Table 106 — Literals of Core::iCUIVESTYIE ..o 148
Table 107 — Attributes of Core: EqUIPMENTt ... ..o 149
Table 108 — Association ends of Core::Equipment with other classes ..........ccccoovviiiiiinnn. 149
Table 109 — Attributes of Core::EquipmentCoNtaiNer.........ocvuiiiiiieer e 149
Table 110 — Association ends of Core::EquipmentContainer with other classes .................. 150
Table 111 — Attributes of Core::GeographicalRegion..........coiiiiiiiiiiii e 150
Table 112 — Association ends of Core::GeographicalRegion with other classes .................. 150
Table 113 — Attributes of Core::ldentifiedObjecCt........c.ooviiiiii e, 151
Table 114 — Association ends of Core::ldentifiedObject with other classes............c...cccon... 151
Table 115 — Attributes of Core::IrregularintervalSchedule ... 151
Table 116 — Association ends of Core::lrregularintervalSchedule with other classes........... 152
Table 117 — Attributes of Core::lrregularTimePoint........ccoiiiiiii i 152
Table 118 — Association ends of Core::IrregularTimePoint with other classes ..................... 152
Table 119 — Attributes Of COre:iNAME ... e 152
Table 120 — Association ends of Core::Name with other classes..........cccoooiiiiiiiiiiiiiiieins 153
Table 121 — Attributes Of COre:iNaMETYPE ..ovuiie e e e 153
Table 122 — Association ends of Core::NameType with other classes ..........ccccooiviiiiiins. 153
Table 123 — Attributes of Core::NameTypeAULNOIItY ... ..o 153
Table 124 — Association ends of Core::NameTypeAuthority with other classes ................... 154
Table 125 — Attributes of Core::OperatingPartiCipant ..........ccoooviiiiiiiiiii e, 154
Table 126 — Association ends of Core::OperatingParticipant with other classes .................. 154

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -17 -

Table 127 — Attributes of Core::OperatingShare..........oo.iiiiiiii e, 154
Table 128 — Association ends of Core::OperatingShare with other classes ..............cc..eeeni. 155
Table 129 — Attributes Of Core: P SR T Y P i e 155
Table 130 — Association ends of Core::PSRType with other classes ..........cccooviiiiiiiiiinenn. 155
Table 131 — Literals of Core::PhaseCode. ... ..o 156
Table 132 — Attributes of Core::PowerSyStEMRESOUICE .....cuuiveiiiiiiieieieei e e 156
Table 133 — Association ends of Core::PowerSystemResource with other classes.............. 157
Table 134 — Attributes of Core::RegularintervalSchedule ..., 157
Table 135 — Association ends of Core::RegularintervalSchedule with other classes............ 157
Table 136 — Attributes of Core::RegularTimePoint ........ccooiiiiiiiiiii e 158
Table 137 — Association ends of Core::RegularTimePoint with other classes ...................... 158
Table 138 — Attributes of Core::ReportingSuUPerGroUP .. ..c.eeu i 158
Table 139 — Association ends of Core::ReportingSuperGroup with other classes ................ 158
Table 140 — Attributes of Core::SubGeographicalRegion.........cccovvviiiiiiiiii e, 159
Table 141 — Association ends of Core::SubGeographicalRegion with other classes ............ 159
Table 142 — Attributes of Core::SUbSIatioN ... ... 159
Table 143 — Association ends of Core::Substation with other classes ..........ccccooiviiiiiinns. 160
Table 144 — Attributes of Core::Terminal.... ..o 160
Table 145 — Association ends of Core::Terminal with other classes .........ccocooviiiiiiiini 161
Table 146 — Attributes of Core::VoltageLevel ... 162
Table 147 — Association ends of Core::VoltageLevel with other classes..........cccooeiiiiannen. 162
Table 148 — Attributes of DiagramLayout::DiagramStyle ........cccoviiiiiiiiiii e, 163
Table 149 — Association ends of DiagramLayout::DiagramStyle with other classes ............. 164
Table 150 — Attributes of DiagrambLayout::Diagram .........c.oeeuiiiiniiiii e 164
Table 151 — Association ends of DiagramLayout::Diagram with other classes..................... 164
Table 152 — Attributes of DiagramLayout::DiagramODbject .........ccccovviiiiiiii e, 165
Table 153 — Association ends of DiagramLayout::DiagramObject with other classes........... 165
Table 154 — Association ends of DiagramLayout::DiagramObjectGluePoint with other

LS S S e e e 166
Table 155 — Attributes of DiagramLayout::DiagramObjectPoint .............ccoeiiiiiiiiiiiinceeeeen, 166
Table 156 — Association ends of DiagramLayout::DiagramObjectPoint with other

(o] P2 1T = PP 166
Table 157 — Attributes of DiagramLayout::DiagramObjectStyle ..., 167
Table 158 — Association ends of DiagramLayout::DiagramObjectStyle with other

(o] P2 1T PP 167
Table 159 — Literals of DiagramLayout::OrientationKind............cooiviiiiiiii i, 167
Table 160 — Attributes of DiagramLayout::TextDiagramODbject ..o, 167
Table 161 — Association ends of DiagramLayout::TextDiagramObject with other

LS S S e e 168
Table 162 — Attributes of DiagramLayout::VisibilityLayer........ccovvviiiiiiiii e, 168
Table 163 — Association ends of DiagramLayout::VisibilityLayer with other classes ............ 169
Table 164 — Attributes of OperationalLimits::ActivePowerLimit............coooiiiiiiiiiiiinien. 170
Table 165 — Association ends of OperationalLimits::ActivePowerLimit with other

LS S S e e 171
Table 166 — Attributes of OperationalLimits::ApparentPowerLimit ............ccoocoviiviiiiniinennnnn. 171

SEK Svensk Elstandard



- 18 - IEC 61970-301:2016 © IEC 2016

Table 167 — Association ends of OperationalLimits::ApparentPowerLimit with other

(o] P E1=T= 1 PP UPRPTN 171
Table 168 — Attributes of OperationalLimits::BranchGroup ........cc.coovoviiiiiii i, 171
Table 169 — Association ends of OperationalLimits::BranchGroup with other classes.......... 172
Table 170 — Attributes of OperationalLimits::BranchGroupTerminal..............cc.ccooiviiiiniannn.. 172
Table 171 — Association ends of OperationalLimits::BranchGroupTerminal with other

(o] P2 1T PP 172
Table 172 — Attributes of OperationalLimits::CurrentLimit..........ccccovviiiiiiii e, 173
Table 173 — Association ends of OperationalLimits::CurrentLimit with other classes ........... 173
Table 174 — Attributes of OperationalLimits::Operationallimit .............cocoiiiiiiiiiinn. 173
Table 175 — Association ends of OperationalLimits::OperationalLimit with other classes..... 174
Table 176 — Literals of OperationalLimits::OperationalLimitDirectionKind ............................ 174
Table 177 — Attributes of OperationalLimits::OperationalLimitSet ..o, 174
Table 178 — Association ends of OperationalLimits::OperationalLimitSet with other

(o] P E1=T = 1 PPN 175
Table 179 — Attributes of OperationalLimits::OperationalLimitType.........ccocovviviiviiieiicenennnn. 175
Table 180 — Association ends of OperationalLimits::OperationalLimitType with other

(o] P E1 =T 1 PR PUPRPRN 175
Table 181 — Attributes of OperationalLimits::VoltageLimit ............coooiiiiiiiie, 176
Table 182 — Association ends of OperationalLimits::VoltageLimit with other classes ........... 176
Table 183 — Attributes of Topology::BUSNaMEMAIKEr.........cccuviniiiiiiiiiei e 178
Table 184 — Association ends of Topology::BusNameMarker with other classes ................. 179
Table 185 — Attributes of Topology::DCTopologicalNOde...........cooiuiiiiiiiiiiiiiiieeeee 179
Table 186 — Association ends of Topology::DCTopologicalNode with other classes ............ 179
Table 187 — Attributes of Topology::Topologicallsland ...........ccccovviiiiiiiiii e, 180
Table 188 — Association ends of Topology::Topologicallsland with other classes................. 180
Table 189 — Attributes of Topology::TopologicalNOde ..........ccoiiiiiiiii e, 180
Table 190 — Association ends of Topology::TopologicalNode with other classes ................. 181
Table 191 — Attributes of Wires::PerLengthSequencelmpedance ..........ccocceeviviiiiiiiincinennnn, 198
Table 192 — Association ends of Wires::PerLengthSequencelmpedance with other

LS S S e e 198
Table 193 — Attributes of Wires::PerLengthPhaselmpedance .............coooiiiiiiiiiiiinineeen, 198
Table 194 — Association ends of Wires::PerLengthPhaselmpedance with other classes...... 199
Table 195 — Attributes of Wires::ShuntCompensatorPhase ........c.coovovviiiii i, 199
Table 196 — Association ends of Wires::ShuntCompensatorPhase with other classes ......... 199
Table 197 — Attributes of Wires::RatioTapChanger...... ..o 200
Table 198 — Association ends of Wires::RatioTapChanger with other classes ..................... 200
Table 199 — Attributes of Wires::BusbarSection ..........oooviiiiiiiiiii e 201
Table 200 — Association ends of Wires::BusbarSection with other classes............c..co.ooeaii. 201
Table 201 — Literals of Wires::SinglePhaseKind ....... ..o 202
Table 202 — Attributes of Wires::TransformerTank ........c.coviiiiiiiiiiiii e 202
Table 203 — Association ends of Wires::TransformerTank with other classes...................... 202
Table 204 — Attributes of WireS::DISCONNECION. ... ...iuiiiiei e 203
Table 205 — Association ends of Wires::Disconnector with other classes ..............coooeenii. 203
Table 206 — Attributes Of WiIreS: iJUMPET .. e e e e 204

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -19 -

Table 207 — Association ends of Wires::Jumper with other classes ...........cccooiiiiiniannes
Table 208 — Attributes of Wires::TapSchedule.........cooiiiiiiiii e
Table 209 — Association ends of Wires::TapSchedule with other classes .......................
Table 210 — Attributes of Wires::TransformerCoreAdmittance ............ccooieiiiiiiiiiiiineannes
Table 211 — Association ends of Wires::TransformerCoreAdmittance with other classes
Table 212 — Literals of Wires::SVCCONtroIMOde.........ooiiviiiiiiiiiiii e
Table 213 — Attributes of Wires::EnergyConsumerPhase ..........ccovovviiiiiiiiiiiiiniiieeeeeens
Table 214 — Association ends of Wires::EnergyConsumerPhase with other classes .......
Table 215 — Literals of Wires::SynchronousMachineOperatingMode ...............ccocoiiiianees
Table 216 — Attributes of Wires::TapChangerControl ..........ccooovviiiiiiii i
Table 217 — Association ends of Wires::TapChangerControl with other classes .............
Table 218 — Attributes of Wires::PhaseTapChangerTable ..........cooooiiiiiiiiiiins
Table 219 — Association ends of Wires::PhaseTapChangerTable with other classes ......
Table 220 — Attributes of Wires::TransformerStarimpedance............cocovveiviiviiiiiniineinennnns
Table 221 — Association ends of Wires::TransformerStarimpedance with other classes .
Table 222 — Attributes of WiIreS: i BreakKer ... ...
Table 223 — Association ends of Wires::Breaker with other classes ...........cccoooviiinianies
Table 224 — Attributes of Wires::GroundDiSCONNECLON ......c.uviuiiiiiiiiiiieeee e
Table 225 — Association ends of Wires::GroundDisconnector with other classes............
Table 226 — Attributes of Wires::SwitchSchedule ...
Table 227 — Association ends of Wires::SwitchSchedule with other classes...................
Table 228 — Attributes of Wires::PowerTransformer ..........ccooooviiiiiiiiiiiii e,
Table 229 — Association ends of Wires::PowerTransformer with other classes...............
Table 230 — Attributes of Wires::PhaseTapChangerAsymmetrical ............cccooviiiiiiinaanne.

Table 231 — Association ends of Wires::PhaseTapChangerAsymmetrical with other
Ll S S ittt

Table 232 — Attributes of WIreS::iGroUuNd .........oiuiiiiii e
Table 233 — Association ends of Wires::Ground with other classes ...........cccccooiviiiinianies
Table 234 — Attributes Of WIreS:iLiNe ... e
Table 235 — Association ends of Wires::Line with other classes..........cccooiviiiiiiiinnnn.
Table 236 — Attributes of Wires::PhaseTapChangerSymmetrical.............cccoovviiviiiinnnnnns

Table 237 — Association ends of Wires::PhaseTapChangerSymmetrical with other
(o] F= T T L PRSP

Table 238 — Attributes of Wires::RegulationSchedule.............cooiiiiiiiii
Table 239 — Association ends of Wires::RegulationSchedule with other classes.............
Table 240 — Attributes of WIreS:iFUSE ...
Table 241 — Association ends of Wires::Fuse with other classes...........cccooviiiiiiinns

Table 242 — Attributes of Wires::TransformerMeshimpedance...............cooiiiiiiiiiineannes

Table 243 — Association ends of Wires::TransformerMeshimpedance with other classes ....

Table 244 — Attributes of Wires::SWItChPhase ........cooiiiiiiii e,
Table 245 — Association ends of Wires::SwitchPhase with other classes........................
Table 246 — Attributes of Wires::PowerTransformerEnd ............cooooiiiiiiiiiiiiiiiinieeens
Table 247 — Association ends of Wires::PowerTransformerEnd with other classes.........
Table 248 — Attributes of Wires::PetersenCoil........coouiiiiiiiiiiii e

SEK Svensk Elstandard



- 20 - IEC 61970-301:2016 © IEC 2016

Table 249 — Association ends of Wires::PetersenCoil with other classes............ccooeiiinn. 226
Table 250 — Attributes of Wires::RegulatingCoNndEQ..........ocviiiiiiiiiiieic e, 226
Table 251 — Association ends of Wires::RegulatingCondEq with other classes.................... 227
Table 252 — Attributes of Wires::PhaseTapChangerNonLinear ...........coociiiiiiiiiiiiiiniineeneenn. 227
Table 253 — Association ends of Wires::PhaseTapChangerNonLinear with other

(o] P E1= T 1 PPN 228
Table 254 — Attributes of Wires::SeriesSCoOmMPEeNSatOr ......cc.uviniiniiiiee e 228
Table 255 — Association ends of Wires::SeriesCompensator with other classes.................. 229
Table 256 — Literals of Wires::PhaseShuntConnectionKind .............ooooiiiiiiiiiiniinen, 229
Table 257 — Attributes of Wires::GroundingImpedancCe ............coouviiiiiiiiiiiii e 230
Table 258 — Association ends of Wires::Groundinglmpedance with other classes ............... 230
Table 259 — Literals of Wires::TransformerControlMode............cooeiiiiiiiiiiiiieeeee 230
Table 260 — Attributes of Wires::RatioTapChangerTablePoint.............cc.oooiiiiiiiin. 231
Table 261 — Association ends of Wires::RatioTapChangerTablePoint with other classes.....231
Table 262 — Attributes of Wires::ACLINESEgMENT.....oiuiiiii e 231
Table 263 — Association ends of Wires::ACLineSegment with other classes.............c.......... 232
Table 264 — Attributes of WIreS:IRECIOSE ... e 233
Table 265 — Association ends of Wires::Recloser with other classes........cc.ccooviiiiiiiinis 233
Table 266 — Attributes of Wires::CompoSiteSWItCh ......oovvii i, 234
Table 267 — Association ends of Wires::CompositeSwitch with other classes...................... 234
Table 268 — Attributes of Wires::TransformerEnd ........ ..o 235
Table 269 — Association ends of Wires::TransformerEnd with other classes........................ 235
Table 270 — Attributes of Wires::SectionaliSer..... ..o 236
Table 271 — Association ends of Wires::Sectionaliser with other classes............ccccooiiinnn. 236
Table 272 — Attributes of Wires::VoltageControlZone ...........ccoooiiiiiiiiiiiie e 237
Table 273 — Association ends of Wires::VoltageControlZone with other classes.................. 237
Table 274 — Attributes of WiIreS: i ENEIrgYSOUICE ...cuiuiiiiiie e e e eaeees 238
Table 275 — Association ends of Wires::EnergySource with other classes..........cc.coeeieennen. 238
Table 276 — Attributes of Wires::SynchronousMachine............ccooiiiiiiiiiiieee, 239
Table 277 — Association ends of Wires::SynchronousMachine with other classes ............... 241
Table 278 — Literals of Wires::RegulatingControlModeKind ...........c.ccovviiiiiiiiiincn e, 241
Table 279 — Attributes of WiIreS:iClamP . ... 242
Table 280 — Association ends of Wires::Clamp with other classes..........ccoccoiiiiiiiiiiiininenn. 242
Table 281 — Attributes of Wires::TransformerTankENd ..........c.ccoooiiiiiiiiiiiiii e 243
Table 282 — Association ends of Wires::TransformerTankEnd with other classes................ 243
Table 283 — Attributes of Wires::PhaseTapChanger ... ..o 244
Table 284 — Association ends of Wires::PhaseTapChanger with other classes.................... 244
Table 285 — Attributes of Wires::ACLineSegmentPhase ..........cccovviviiiiiiii i, 245
Table 286 — Association ends of Wires::ACLineSegmentPhase with other classes.............. 245
Table 287 — Attributes of Wires::RatioTapChangerTable ... 245
Table 288 — Association ends of Wires::RatioTapChangerTable with other classes............. 245
Table 289 — Attributes of Wires::RotatingMachine............ccooiiiiiiiii e, 246
Table 290 — Association ends of Wires::RotatingMachine with other classes....................... 246

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -21-

Table 291 — Attributes of Wires::RegulatingControl............coooiiiiiiiii e, 247
Table 292 — Association ends of Wires::RegulatingControl with other classes..................... 248
Table 293 — Attributes of Wires::PhaselmpedanceData.............coovevviviiiiiiiii i, 248
Table 294 — Association ends of Wires::PhaselmpedanceData with other classes............... 249
Table 295 — Attributes of Wires::ShuntCompensator .........ocu i 249
Table 296 — Association ends of Wires::ShuntCompensator with other classes................... 250
Table 297 — Attributes of Wires::EarthFaultCompensator ..........coovovviiiii i, 250
Table 298 — Association ends of Wires::EarthFaultCompensator with other classes............ 251
Table 299 — Attributes of Wires::MutualCoupling .......c.oouiiiiii e 251
Table 300 — Association ends of Wires::MutualCoupling with other classes ........................ 252
Table 301 — Attributes Of WIreS:iCUL ...iui i 252
Table 302 — Association ends of Wires::Cut with other classes ..., 253
Table 303 — Attributes of Wires::ReactiveCapabilityCurve.........ccocooiiiiiiiiiiiceeee 254
Table 304 — Association ends of Wires::ReactiveCapabilityCurve with other classes........... 254
Table 305 — Attributes of WIreS::SWItCH ..o 255
Table 306 — Association ends of Wires::Switch with other classes ..., 255
Table 307 — Attributes of Wires::StaticVarCompenSator ...........ovuviuiiiiiiiieeeeeeee e 256
Table 308 — Association ends of Wires::StaticVarCompensator with other classes.............. 257
Table 309 — Literals of Wires::C o0 ant Ty P ... e e e 257
Table 310 — Attributes of Wires::ProtectedSWItCh.........c.oieiiiii e, 257
Table 311 — Association ends of Wires::ProtectedSwitch with other classes ....................... 258
Table 312 — Attributes of Wires::ENergyCONSUMET ......iuii e e e e eaeees 259
Table 313 — Association ends of Wires::EnergyConsumer with other classes...................... 259
Table 314 — Attributes of WiIreS::JUNCLION ......oui e 260
Table 315 — Association ends of Wires::Junction with other classes...........cccooiviiiiiiiienn. 260
Table 316 — Attributes of Wires::PhaseTapChangerLinear ........cc.coovoviiiiiiiiiiiiiiieeneeeeen, 261
Table 317 — Association ends of Wires::PhaseTapChangerLinear with other classes.......... 262
Table 318 — Attributes of WireS::CONAUCTON ......cuieiiie e 262
Table 319 — Association ends of Wires::Conductor with other classes...........cccoovviiiiiinnn. 263
Table 320 — Attributes of Wires::PerLengthlmpedancCe..........ccooiviiiiiiiiii i, 263
Table 321 — Association ends of Wires::PerLengthlmpedance with other classes................ 263
Table 322 — Attributes of Wires::FrequenCyCONVEITEr ........ouu i 264
Table 323 — Association ends of Wires::FrequencyConverter with other classes................. 264
Table 324 — Attributes of WIreS:iPIant . ... e 265
Table 325 — Association ends of Wires::Plant with other classes...........coooiiiiiiiiiien. 265
Table 326 — Attributes of Wires::PhaseTapChangerTablePoint ..., 265
Table 327 — Association ends of Wires::PhaseTapChangerTablePoint with other

(o] P2 1T = PP 266
Table 328 — Attributes of Wires::LoadBreakSwitCh............cooooiiiiiiii 266
Table 329 — Association ends of Wires::LoadBreakSwitch with other classes...................... 266
Table 330 — Literals of Wires::PetersenCoilModeKind ............coooiiiiiiiiiiieeee, 267
Table 331 — Literals of Wires::SynchronousMachineKind .............ccooviiiiii i, 267
Table 332 — Attributes of WiIreS::CONNECTON ... ciuu i e 268

SEK Svensk Elstandard



- 22 - IEC 61970-301:2016 © IEC 2016

Table 333 — Association ends of Wires::Connector with other classes..........cccoooviiiiiins. 268
Table 334 — Attributes of Wires::AsynchronousMaching ..........cccooviviiiiiiii i, 269
Table 335 — Association ends of Wires::AsynchronousMachine with other classes.............. 270
Table 336 — Attributes of Wires::TapChanger..... ..o 270
Table 337 — Association ends of Wires::TapChanger with other classes ............ccoooeiiinn. 271
Table 338 — Literals of Wires::ShortCircuitROtOrKind..........c.couviviiriniiiii e 272
Table 339 — Literals of Wires::WindingCoNnNeCtioN .......c.viuiiiiiiierer e 272
Table 340 — Attributes of Wires::ExternalNetworkinjection ..o, 272
Table 341 — Association ends of Wires::ExternalNetworklInjection with other classes.......... 274
Table 342 — Literals of Wires::AsynchronousMachineKind ...........cc.ccovoviiiiiiiiiinin e, 274
Table 343 — Attributes of Wires::LinearShuntCompensator ..........ccvvviviiiiii i, 274
Table 344 — Association ends of Wires::LinearShuntCompensator with other classes ......... 275
Table 345 — Attributes of Wires::NonlinearShuntCompensator ...........coviiiiiiiiiiiiiiinieeeen. 276
Table 346 — Association ends of Wires::NonlinearShuntCompensator with other

(o] F= ST PP 276
Table 347 — Attributes of Wires::NonlinearShuntCompensatorPoint .............ccccoveiviiiiieannn.. 277
Table 348 — Association ends of Wires::NonlinearShuntCompensatorPoint with other

LS S S e e 277
Table 349 — Attributes of Wires::LinearShuntCompensatorPhase..........ccocceevvviiiiiviniinennnnn, 278
Table 350 — Association ends of Wires::LinearShuntCompensatorPhase with other

(o] F= ST PP 278
Table 351 — Attributes of Wires::NonlinearShuntCompensatorPhase.............c.coooviiiiiannn.. 278
Table 352 — Association ends of Wires::NonlinearShuntCompensatorPhase with other

(o] F= ST PP 279
Table 353 — Attributes of Wires::NonlinearShuntCompensatorPhasePoint........................... 279
Table 354 — Association ends of Wires::NonlinearShuntCompensatorPhasePoint with

(o] =T o] F= 11T PPN 279
Table 355 — Attributes of Wires::PerLengthLineParameter ...........cooooiiiiiiiiiiiiiieeen, 280
Table 356 — Association ends of Wires::PerLengthLineParameter with other classes.......... 280
Table 357 — Attributes of Wires::TapChangerTablePoint ...........ccooviiviiiiii i, 280
Table 358 — Attributes of Wires::PhaseTapChangerTabular .........ccooooiiiiiiiiiiiinen, 281
Table 359 — Association ends of Wires::PhaseTapChangerTabular with other classes........ 281
Table 360 — Attributes of Wires::PowerElectronicSCoNNECtion ...........coveeviiiieiiiiinniiinneennnne, 282
Table 361 — Association ends of Wires::PowerElectronicsConnection with other

(o] P E1=T = T PR PUPRPRN 283
Table 362 — Attributes of GenerationTrainingSimulation::BWRSteamSupply .........c..cc.coeeene. 285
Table 363 — Association ends of GenerationTrainingSimulation::BWRSteamSupply with

011 gT=T ol b ] T PP 286
Table 364 — Literals of GenerationTrainingSimulation::BoilerControlMode ......................ue. 286
Table 365 — Attributes of GenerationTrainingSimulation::CTTempActivePowerCurve.......... 286
Table 366 — Association ends of

GenerationTrainingSimulation::CTTempActivePowerCurve with other classes .................... 287
Table 367 — Attributes of GenerationTrainingSimulation::CombustionTurbine ..................... 287
Table 368 — Association ends of GenerationTrainingSimulation::CombustionTurbine

LV I 14 1T g od o] T PR 288
Table 369 — Attributes of GenerationTrainingSimulation::DrumBoiler ...............ccooiiiiins. 288

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 - 23 -

Table 370 — Association ends of GenerationTrainingSimulation::DrumBoiler with other

(o] P E1=T= 1 PP UPRPTN 289
Table 371 — Attributes of GenerationTrainingSimulation::FossilSteamSupply ........cc.ccocveeni. 289
Table 372 — Association ends of GenerationTrainingSimulation::FossilSteamSupply

LV I 14 1T o o] T PR 290
Table 373 — Attributes of GenerationTrainingSimulation::HeatRecoveryBoiler..................... 291
Table 374 — Association ends of GenerationTrainingSimulation::HeatRecoveryBoiler

WIth O NN CLASSES .. i e ees 292
Table 375 — Attributes of GenerationTrainingSimulation::HydroTurbine..............ccocovvieenne. 292
Table 376 — Association ends of GenerationTrainingSimulation::HydroTurbine with

(o] =T o] F= 11T PPN 293
Table 377 — Attributes of GenerationTrainingSimulation::PWRSteamSupply .........cccoeevvnennn. 293
Table 378 — Association ends of GenerationTrainingSimulation::PWRSteamSupply with

(o)1 g 1T o] F= 1T = PP 294
Table 379 — Attributes of GenerationTrainingSimulation::PrimeMover .............ccoooviiiiniinnn.. 294
Table 380 — Association ends of GenerationTrainingSimulation::PrimeMover with other

(o] P E1=T = 1 PPN 294
Table 381 — Attributes of GenerationTrainingSimulation::SteamSupply ......cccoeviiiiiiiinennnen. 295
Table 382 — Association ends of GenerationTrainingSimulation::SteamSupply with

(o] g T=T o] F= 1T PP 295
Table 383 — Attributes of GenerationTrainingSimulation::SteamTurbine.............................. 295
Table 384 — Association ends of GenerationTrainingSimulation::SteamTurbine with

(o)1 1= o] F= 1T = PP 296
Table 385 — Attributes of GenerationTrainingSimulation::Subcritical ............cccooviviininen. 296
Table 386 — Association ends of GenerationTrainingSimulation::Subcritical with other

(o] P E1= 7= 1 PPN 297
Table 387 — Attributes of GenerationTrainingSimulation::Supercritical ............cc.cooeiiiins. 298
Table 388 — Association ends of GenerationTrainingSimulation::Supercritical with other

(o] P2 T3] PP 299
Table 389 — Literals of GenerationTrainingSimulation:: TurbineType........cccoiiiiiiiiiiiinineenens. 299
Table 390 — Attributes of Production::TargetLevelSchedule ............ooiiiiiiiiiie, 304
Table 391 — Association ends of Production::TargetLevelSchedule with other classes........ 305
Table 392 — Attributes of Production::PenstoCKLOSSCUIVE ......ccuuvivniiiiiiiiiiecieei e 305
Table 393 — Association ends of Production::PenstockLossCurve with other classes.......... 306
Table 394 — Attributes of Production::HydroGeneratingUnit ..........cc.cooiiiiiiiiiiiiieeeen, 306
Table 395 — Association ends of Production::HydroGeneratingUnit with other classes ........ 307
Table 396 — Attributes of Production:: AirCOMPrESSOr . .uuuii i e eeens 308
Table 397 — Association ends of Production::AirCompressor with other classes.................. 308
Table 398 — Attributes of Production::HydroPowerPlant ............ccooiiiiiiiiiiieeeee 309
Table 399 — Association ends of Production::HydroPowerPlant with other classes.............. 309
Table 400 — Literals of Production::GeneratorControlSOUrCe........cvvvvviiiiiiiiiiiii e 310
Table 401 — Attributes of Production:: InflOWFOrecast .........ccooeiiiiiiiii e 310
Table 402 — Association ends of Production::InflowForecast with other classes .................. 310
Table 403 — Attributes of Production::SteamSendoutSchedule.............coooiiiiiiiiiiin 311
Table 404 — Association ends of Production::SteamSendoutSchedule with other

(o] P2 1T = PP 311

SEK Svensk Elstandard



- 24 — IEC 61970-301:2016 © IEC 2016

Table 405 — Attributes of Production::HydroPUmp ... 311
Table 406 — Association ends of Production::HydroPump with other classes....................... 312
Table 407 — Literals of Production::HydroEnergyConversionKind .............ccooeviiviiiiniinennnnn. 312
Table 408 — Attributes of Production::Classification ..o 313
Table 409 — Attributes of Production::HeatlnputCuUIrVe ..........oooiiiiiiiii e 313
Table 410 — Association ends of Production::HeatlnputCurve with other classes................. 314
Table 411 — Attributes of Production::GenUnitOpPCOStCUIVE........ccvvvviiiiieiiee e 314
Table 412 — Association ends of Production::GenUnitOpCostCurve with other classes ....... 314
Table 413 — Literals of Production::EmiSSioNTYPe ....ocuiiiiiiii e 315
Table 414 — Attributes of Production::ThermalGeneratingUnit.............cocoeviiiiiiiniincneeneen, 315
Table 415 — Association ends of Production::ThermalGeneratingUnit with other classes.....316
Table 416 — Attributes of Production::NuclearGeneratingUnit.............coooiiiiiiiiiiiininien. 317
Table 417 — Association ends of Production::NuclearGeneratingUnit with other classes ..... 318
Table 418 — Attributes of Production::RESEIVOIr ......couuiiiiiiiii e 319
Table 419 — Association ends of Production::Reservoir with other classes...........c...ccoocein. 320
Table 420 — Attributes of Production::WindGeneratingUnit............cooooiiiiiiiiiiiiieeeen, 320
Table 421 — Association ends of Production::WindGeneratingUnit with other classes.......... 321
Table 422 — Attributes of Production::StartMainFuelCurve ...........cooooiiiiiiiiiiii e 322
Table 423 — Association ends of Production::StartMainFuelCurve with other classes.......... 322
Table 424 — Attributes of Production::GrossToNetActivePowerCurve ..........cccoeveveuniencennn.. 323
Table 425 — Association ends of Production::GrossToNetActivePowerCurve with other

(o] P2 T3] PP 323
Table 426 — Attributes of Production::EmiSSIONACCOUNT.......ccuuiiuiiiiiiiiei e 324
Table 427 — Association ends of Production::EmissionAccount with other classes .............. 324
Table 428 — Attributes of Production::HeatRateCuUIVe ..........ccooiiiiiiiiii e 324
Table 429 — Association ends of Production::HeatRateCurve with other classes ................. 325
Table 430 — Attributes of Production::HeatRate ..........cccoviiiiiiiiii e 325
Table 431 — Attributes of Production::CAESPIaNt ... ... 326
Table 432 — Association ends of Production::CAESPIlant with other classes.............c.......... 326
Table 433 — Literals of Production::HydroPlantStorageKind ..........c.ccoovviiiiiiiiincncceen, 326
Table 434 — Attributes of Production::GeneratingUnit...........cccoiiiiiiiiiiiii e, 327
Table 435 — Association ends of Production::GeneratingUnit with other classes ................. 329
Table 436 — Attributes of Production::EmiSSIONCUIVE .........ouuiiiiiiiiiiicee e 329
Table 437 — Association ends of Production::EmissionCurve with other classes.................. 330
Table 438 — Attributes of Production::ShutdoOWNCUIVE.........cc.iviiiiiiiiii e 330
Table 439 — Association ends of Production::ShutdownCurve with other classes ................ 331
Table 440 — Literals of Production::FUITYPE ...cuiniiii e 331
Table 441 — Attributes of Production::FuelAllocationSchedule.............ccoooiiiiiiiiiiii 331
Table 442 — Association ends of Production::FuelAllocationSchedule with other classes ....332
Table 443 — Attributes of Production::CombinedCyclePlant.............oooiiiii 332
Table 444 — Association ends of Production::CombinedCyclePlant with other classes......... 333
Table 445 — Attributes of Production::TailbayLoSSCUIVE ......cccoviiiiiiiici e 333
Table 446 — Association ends of Production::TailbayLossCurve with other classes............. 333

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 - 25—

Table 447 — Attributes of Production::IncrementalHeatRateCurve ............cccooviiiiniiniieenenn. 334
Table 448 — Association ends of Production::IncrementalHeatRateCurve with other

(o] P2 T3] PP 334
Table 449 — Attributes of Production::FOSSIIFUEl ..........cooiiiii 335
Table 450 — Association ends of Production::FossilFuel with other classes...........cc.co.oeeaii. 335
Table 451 — Literals of Production::EmissionValueSourCe.........ccooviiiiiiiiiiiiiiiiiicceeeen, 336
Table 452 — Attributes of Production::StartignFuelCurve ...........cooovviiiiiii i, 336
Table 453 — Association ends of Production::StartlgnFuelCurve with other classes............. 336
Table 454 — Attributes of Production::HydroPumpOpSchedule ..., 337
Table 455 — Association ends of Production::HydroPumpOpSchedule with other

(o] P2 1T PP 337
Table 456 — Attributes of Production::HydroGeneratingEfficiencyCurve ...........c.coovvviennnen. 337
Table 457 — Association ends of Production::HydroGeneratingEfficiencyCurve with

(o] =T o F= 11T PPN 338
Table 458 — Attributes of Production::EmMISSION ......c.oiuiiiiiiii e 338
Table 459 — Attributes of Production::CostPerHeatUnit ............coooiiiiiiiiiiiiii e 338
Table 460 — Attributes of Production::CogenerationPlant ...........cccooviviiiiii i, 339
Table 461 — Association ends of Production::CogenerationPlant with other classes ............ 339
Table 462 — Attributes of Production::StartRampCurve .........cooiiiiiiiii e 340
Table 463 — Association ends of Production::StartRampCurve with other classes ............... 340
Table 464 — Literals of Production::GeneratorControlMode ..........ccoevuiviiiiiiiiiiiiiiee 340
Table 465 — Attributes of Production::LevelVsVolumeCurve .........ccoooiiiiiiiiiiiiiiiiiiceeeen 341
Table 466 — Association ends of Production::LevelVsVolumeCurve with other classes........ 341
Table 467 — Attributes of Production::StartupModel ..........ccooiiiiiiiiiii e, 341
Table 468 — Association ends of Production::StartupModel with other classes .................... 342
Table 469 — Attributes of Production::GenUnitOpSchedule ..o 342
Table 470 — Association ends of Production::GenUnitOpSchedule with other classes ......... 343
Table 471 — Literals of Production::WindGenUnitKind ...........c.ccoiviiiiiiiiiii e 343
Table 472 — Attributes of Production::SolarGeneratingUnit...........ccooviiiiiiii i, 343
Table 473 — Association ends of Production::SolarGeneratingUnit with other classes ......... 344
Table 474 — Attributes of Production::PowerElectronicsUnit..........c.ocooiiiiiiiiiiiiiieeen, 345
Table 475 — Association ends of Production::PowerElectronicsUnit with other classes........ 345
Table 476 — Attributes of Production::PowerElectronicsWindUnit ..., 346
Table 477 — Association ends of Production::PowerElectronicsWindUnit with other

LS S S e e 346
Table 478 — Attributes Of DC:IACDCCONVEITEI c..uiiii it 352
Table 479 — Association ends of DC::ACDCConverter with other classes.........c..ccoovevvennnnns 353
Table 480 — Attributes of DC::ACDCConverterDCTerminal........ccocoviiiiiiiiiiiiiiiiiceeeen 354
Table 481 — Association ends of DC::ACDCConverterDCTerminal with other classes ......... 354
Table 482 — Attributes of DC::DCBaseTerminal.........ccoooiiiiiiiiiiiiii e 354
Table 483 — Association ends of DC::DCBaseTerminal with other classes ...........cc..cooeeune. 355
Table 484 — Attributes of DC::DCCONVEItErUNIt .......oiuniiiiiii e 355
Table 485 — Association ends of DC::DCConverterUnit with other classes ............c..cc.ooeeni. 355
Table 486 — Attributes Of DC:iDCLING ..ouuiiiiii et et ea e 356

SEK Svensk Elstandard



- 26 - IEC 61970-301:2016 © IEC 2016

Table 487 — Association ends of DC::DCLine with other classes .........cocooviiiiiiiiiiiniieen. 356
Table 488 — Attributes of DC::DCSEIrESDEVICE ...ccuuiiiiiiiiii e 357
Table 489 — Association ends of DC::DCSeriesDevice with other classes ............ccoceveennnee. 357
Table 490 — Literals of DC::VsSQpPccControlKind ..........oouiiiiiiii e 357
Table 491 — Literals of DC::CSPPccControlKing ........c.oiuiiiiiiii e 358
Table 492 — Literals of DC::CsOperatingModeKind ..........ccoooiiiiiiiiiii e 358
Table 493 — Attributes Of DC:iCSCONVEITET .. iuuiii it et ea e 358
Table 494 — Association ends of DC::CsConverter with other classes ..........cccccooiviiiiiinnns. 359
Table 495 — Attributes Of DC:IIDCBIEaKE .. .. et 360
Table 496 — Association ends of DC::DCBreaker with other classes ........cc.ccooviiiiiiiin 360
Table 497 — Attributes of DC::DCEQqQUIipMentCoONtaINEr .......vveiieiiiie e 361
Table 498 — Association ends of DC::DCEquipmentContainer with other classes ................ 361
Table 499 — Attributes of DC:I:DCBUSDAr .. ... 361
Table 500 — Association ends of DC::DCBusbar with other classes..........ccocoiviiiiiiiiinis 362
Table 501 — Literals of DC::DCConverterOperatingModeKind ............ccoviiiiiiiiiiiiiiinceeeen, 362
Table 502 — Attributes Of DC: i D C CROP PO - cu it 362
Table 503 — Association ends of DC::DCChopper with other classes ..........ccooiviiiiiiiiinnn. 363
Table 504 — Attributes Of DC::DCDISCONNECTON ... cuuiiiiiiii it ea e 363
Table 505 — Association ends of DC::DCDisconnector with other classes ...........cccoeeivennnnen 363
Table 506 — Attributes Of DC:IIDCGIOUNG ....uuinieieiie e 364
Table 507 — Association ends of DC::DCGround with other classes .........ccoocoviiiiiiiiieinns. 364
Table 508 — Attributes of DC::DCLINESEOMENT......iiiiiiii e e 365
Table 509 — Association ends of DC::DCLineSegment with other classes .............ccoceeenee. 365
Table 510 — Attributes Of DCIIDCSRUNL ... e 366
Table 511 — Association ends of DC::DCShunt with other classes..........ccocooiiiiiiiiiiineen. 366
Table 512 — Attributes of DC::DCConductingEqUIipmMeNnt........c.oovviiiiiiii e, 366
Table 513 — Association ends of DC::DCConductingEquipment with other classes.............. 367
Table 514 — Attributes of DCIIDCSWITCR .....oeie e 367
Table 515 — Association ends of DC::DCSwitch with other classes ..........ccoocoviiiiiiiiiiien. 367
Table 516 — Attributes Of DC:iDCNOUE ... .ccuuiii et ea e 368
Table 517 — Association ends of DC::DCNode with other classes ........ccoccooviiiiiiiiiiiiiin, 368
Table 518 — Attributes of DC::DCTopologicallsland..............cooiiiiiiiiie, 369
Table 519 — Association ends of DC::DCTopologicallsland with other classes .................... 369
Table 520 — Literals of DC::DCPOoIlarityKind........coiiiiiiic e 369
Table 521 — Attributes of DC::PerLengthDCLineParameter ..........cooooviiiiiiiiiiiiiiiiiiceeeen, 369
Table 522 — Association ends of DC::PerLengthDCLineParameter with other classes......... 370
Table 523 — Attributes of DC:iDCTEIMINAL ...c.uiiuiie e 370
Table 524 — Association ends of DC::DCTerminal with other classes ...........cccoccovviiiiiiinnnns 370
Table 525 — Literals of DC::VSPPccControlKind ..........oouiiiiiii e 371
Table 526 — Attributes of DC::VsCapabilityCurve ... 371
Table 527 — Association ends of DC::VsCapabilityCurve with other classes........................ 371
Table 528 — Attributes Of DC:iVSCONVEITEI . ....uiii i ea e 372
Table 529 — Association ends of DC::VsConverter with other classes ..........ccccooiiiiiiiiann. 373

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 - 27 -

Table 530 — Attributes of LoadModel::ConformLoad..........cccoiiiiiiiiiiii e 375
Table 531 — Association ends of LoadModel::ConformLoad with other classes.................... 375
Table 532 — Attributes of LoadModel::ConformLoadGroup .......cceuvvvviiiiieieiei e e 376
Table 533 — Association ends of LoadModel::ConformLoadGroup with other classes.......... 376
Table 534 — Attributes of LoadModel::ConformLoadSchedule ............cooooiiiiiiiii, 377
Table 535 — Association ends of LoadModel::ConformLoadSchedule with other classes ..... 377
Table 536 — Attributes of LOadMOdEl: i DAy TYPe cuiuieiiiieii e e 377
Table 537 — Association ends of LoadModel::DayType with other classes...........c.cooceeeninn. 378
Table 538 — Attributes of LoadModel::ENErgyAIEa . ..c.uieniiii e 378
Table 539 — Association ends of LoadModel::EnergyArea with other classes...................... 378
Table 540 — Attributes of LoadModel::LOoadArea......cc.uviuniiiiiiiei e 378
Table 541 — Association ends of LoadModel::LoadArea with other classes ...........cc.cooceeani. 379
Table 542 — Attributes of LoadModel::LoadGroUp .....c.uienieiiiiiiiie e 379
Table 543 — Association ends of LoadModel::LoadGroup with other classes ....................... 379
Table 544 — Attributes of LoadModel::LoadResponseCharacteristic ..........cccccoevvvvveiniinennnnn. 380
Table 545 — Association ends of LoadModel::LoadResponseCharacteristic with other

(o] P E1= 7= 1 PPN 381
Table 546 — Attributes of LoadModel::NonConformLoad...........ccoeeuiiiiiiiiiiiiiiiee 381
Table 547 — Association ends of LoadModel::NonConformLoad with other classes ............. 381
Table 548 — Attributes of LoadModel::NonConformLoadGroup ........ccoeuveeeniiiiiiiiiineeeeen 382
Table 549 — Association ends of LoadModel::NonConformLoadGroup with other

LS S S e e 382
Table 550 — Attributes of LoadModel::NonConformLoadSchedule ............ccooooiiiiiiiiiiniinnn, 383
Table 551 — Association ends of LoadModel::NonConformLoadSchedule with other

(o] 1= 1T PP 383
Table 552 — Attributes of LoadModel::POWErCuUtZONE .........ceuiiuiiiiiiiiieeeee e 383
Table 553 — Association ends of LoadModel::PowerCutZone with other classes ................. 384
Table 554 — Attributes of LoadMOdel::Seas0N ......c.viuiiiiii e 384
Table 555 — Association ends of LoadModel::Season with other classes..........cc.ccoeveieennnis 384
Table 556 — Attributes of LoadModel::SeasonDayTypeSchedule.............ocooiiiiiiiiinn. 385
Table 557 — Association ends of LoadModel::SeasonDayTypeSchedule with other

(o] P2 1T PP 385
Table 558 — Attributes of LoadModel::StationSupply ...oovvveiiii e 385
Table 559 — Association ends of LoadModel::StationSupply with other classes................... 386
Table 560 — Attributes of LoadModel::SubLoadArea..........ooou i 386
Table 561 — Association ends of LoadModel::SubLoadArea with other classes ................... 387
Table 562 — Attributes of AuxiliaryEquipment::AuxiliaryEquipment ...........ccooceeiiiiiiiinineennn. 389
Table 563 — Association ends of AuxiliaryEquipment::AuxiliaryEquipment with other

(o] P E1= 7= 1 PPN 389
Table 564 — Attributes of AuxiliaryEquipment::CurrentTransformer .............coooiiiiiinininens. 389
Table 565 — Association ends of AuxiliaryEquipment::CurrentTransformer with other

(o] P2 1T = PP 390
Table 566 — Attributes of AuxiliaryEquipment::Faultindicator..............coooiiiiiiiiin, 390
Table 567 — Association ends of AuxiliaryEquipment::Faultindicator with other classes ...... 391
Table 568 — Attributes of AuxiliaryEquipment::PoStLIN€SeNnsor ........covvvviviii i, 391

SEK Svensk Elstandard



- 28 — IEC 61970-301:2016 © IEC 2016

Table 569 — Association ends of AuxiliaryEquipment::PostLineSensor with other

(o] F= 11T T PR UPRPTN 391
Table 570 — Attributes of AuxiliaryEquipment::PotentialTransformer ............ccccoooviivinennn.. 392
Table 571 — Association ends of AuxiliaryEquipment::PotentialTransformer with other

(o] P E1 =T 1 PPN 392
Table 572 — Literals of AuxiliaryEquipment::PotentialTransformerKind..................co.oie. 393
Table 573 — Attributes of AuxiliaryEqQUIPMENt::SENSOr .....iiii e 393
Table 574 — Association ends of AuxiliaryEquipment::Sensor with other classes................. 393
Table 575 — Attributes of AuxiliaryEquipment::SUrgeArresSter ... .oooviiiiii i 394
Table 576 — Association ends of AuxiliaryEquipment::SurgeArrester with other classes ...... 394
Table 577 — Attributes of AuxiliaryEqQUipmMent::WaveTrap ....cooevvveeeieieei e e eneeans 395
Table 578 — Association ends of AuxiliaryEquipment::WaveTrap with other classes............ 395
Table 579 — Attributes of Protection::CurrentRelay..........c.ooeiiiiiiiii e, 396
Table 580 — Association ends of Protection::CurrentRelay with other classes ..................... 397
Table 581 — Attributes of Protection::ProtectionEqUIpPMENt.......ccooviiiiiii e, 397
Table 582 — Association ends of Protection::ProtectionEquipment with other classes ......... 398
Table 583 — Attributes of Protection::RecCloSESEeqUENCE .....c.uiiuiiiiiiiiiice e 398
Table 584 — Association ends of Protection::RecloseSequence with other classes.............. 399
Table 585 — Attributes of Protection::SynchrocheckRelay ..........ccooviviiiiiiicii e, 399
Table 586 — Association ends of Protection::SynchrocheckRelay with other classes ........... 400
Table 587 — Attributes of Equivalents::EquivalentBranch ..., 402
Table 588 — Association ends of Equivalents::EquivalentBranch with other classes ............ 403
Table 589 — Attributes of Equivalents::EquivalentEquipment...........ccoooviiiiii i, 404
Table 590 — Association ends of Equivalents::EquivalentEquipment with other classes....... 404
Table 591 — Attributes of Equivalents::Equivalentinjection ... 405
Table 592 — Association ends of Equivalents::Equivalentinjection with other classes.......... 406
Table 593 — Attributes of Equivalents::EquivalentNetwork............cooooviiiiii i, 407
Table 594 — Association ends of Equivalents::EquivalentNetwork with other classes .......... 407
Table 595 — Attributes of Equivalents::EquivalentShunt ..., 407
Table 596 — Association ends of Equivalents::EquivalentShunt with other classes .............. 408
Table 597 — Attributes of Meas::ACCUMUIALON .......o.iiii e 412
Table 598 — Association ends of Meas::Accumulator with other classes..........cccooeivviiiennnnns 412
Table 599 — Attributes of Meas::AccumulatorLimit....... ..o 412
Table 600 — Association ends of Meas::AccumulatorLimit with other classes ...................... 413
Table 601 — Attributes of Meas::AccumulatorLimitSet .........ccoovviiiiiiiiiii e 413
Table 602 — Association ends of Meas::AccumulatorLimitSet with other classes ................. 413
Table 603 — Attributes of Meas::AccumulatorRESet ........iuiii i 414
Table 604 — Association ends of Meas::AccumulatorReset with other classes..................... 414
Table 605 — Attributes of Meas::AccumulatorValue .........coooeiiiiiiiiiii e 414
Table 606 — Association ends of Meas::AccumulatorValue with other classes..................... 415
Table 607 — Attributes Of MEaAS:IANAIOG. ... uu i 415
Table 608 — Association ends of Meas::Analog with other classes ...........ccooiiiiiiiiiiiiiens. 416
Table 609 — Attributes of Meas::AnalogCoNntrol ........c.c.vveiiiii i 416
Table 610 — Association ends of Meas::AnalogControl with other classes.............cc.ceeevenni. 416

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 - 29 -

Table 611 — Attributes of Meas::AnalogLimit ...... ..o 417
Table 612 — Association ends of Meas::AnalogLimit with other classes...........ccccooveviviennnn. 417
Table 613 — Attributes of Meas::AnalogLimitSet......cocviiii i 417
Table 614 — Association ends of Meas::AnalogLimitSet with other classes............cc.cooceiaii. 417
Table 615 — Attributes of Meas::AnalogValue...... ... 418
Table 616 — Association ends of Meas::AnalogValue with other classes ............ccceeeieenne. 418
Table 617 — Attributes of Meas::COMMANG.........ooiuiiiiii e 418
Table 618 — Association ends of Meas::Command with other classes ..........ccccooviiiiiins. 419
Table 619 — Attributes of Meas:iCONLIOl ... ... 419
Table 620 — Association ends of Meas::Control with other classes..........ccoovviiiiiiiiiiiiniin, 420
Table 621 — Attributes Of Meas: i DiSCIEte. . .. i 420
Table 622 — Association ends of Meas::Discrete with other classes ..........coocooiiiiiiinn. 420
Table 623 — Attributes of Meas::DiscreteCommand ...........coouiiuiiiiiiiiiiii e 421
Table 624 — Association ends of Meas::DiscreteCommand with other classes..................... 421
Table 625 — Attributes of Meas::DisCreteValue........co.oiiiiiiiii e 421
Table 626 — Association ends of Meas::DiscreteValue with other classes .............coocoeeenee. 422
Table 627 — Attributes of Meas: tLimit. ... e 422
Table 628 — Association ends of Meas::Limit with other classes..........ccooiiiiiiiiiiin 422
Table 629 — Attributes of Meas::LIMItSel......c.iiiiii e 423
Table 630 — Association ends of Meas::LimitSet with other classes .........c.cccooiviiiiiiiiens. 423
Table 631 — Attributes of Meas::MeaSUIrEeMENT ... ... 424
Table 632 — Association ends of Meas::Measurement with other classes............ccooeeveennnen. 424
Table 633 — Attributes of Meas::MeasurementValue ...........ccooviiiiiiiiiiiii e 425
Table 634 — Association ends of Meas::MeasurementValue with other classes ................... 425
Table 635 — Attributes of Meas::MeasurementValueQuality..........coooiiiiiiiiiiiee, 425
Table 636 — Association ends of Meas::MeasurementValueQuality with other classes ........ 426
Table 637 — Attributes of Meas::MeasurementValueSOUrCe..........ccoviuiiiiiiiiiiiiiiiii e 426
Table 638 — Association ends of Meas::MeasurementValueSource with other classes ........ 426
Table 639 — Attributes of Meas::QualityB1850 ........c.iuiiiii e 427
Table 640 — Attributes of Meas::RaiseLowerCommand ...........ccoovviiiiiiiiiiiiiiee e 428
Table 641 — Association ends of Meas::RaiseLowerCommand with other classes ............... 428
Table 642 — Attributes of Meas::SEtPOINT ... ... 428
Table 643 — Association ends of Meas::SetPoint with other classes.........cc.ccoovviiiiiiiiniin, 429
Table 644 — Attributes of Meas::StringMeasuremMent .........ccoeeviiiiiiiieie e 429
Table 645 — Association ends of Meas::StringMeasurement with other classes................... 429
Table 646 — Attributes of Meas::StringMeasurementValue ..o, 430
Table 647 — Association ends of Meas::StringMeasurementValue with other classes.......... 430
Table 648 — Literals of Meas::Validity ......cc.ooiiiiiii e 430
Table 649 — Attributes of Meas::ValueAliaSSet.... ... 431
Table 650 — Association ends of Meas::ValueAliasSet with other classes .............ccocoeeenen. 431
Table 651 — Attributes of Meas::ValueTOAAS ... oo 431
Table 652 — Association ends of Meas::ValueToAlias with other classes..........cc.ccoovvviennnes 432
Table 653 — Attributes of SCADA::CommunicationLinK..........coooiiiiiiiii e 433

SEK Svensk Elstandard



- 30 - IEC 61970-301:2016 © IEC 2016

Table 654 — Association ends of SCADA::CommunicationLink with other classes ............... 434
Table 655 — Attributes of SCADA::ReMOtECONTIOl.......covniiiiiiiii e 434
Table 656 — Association ends of SCADA::RemoteControl with other classes ...................... 434
Table 657 — Attributes of SCADA::RemMOtePOINt ..o 435
Table 658 — Association ends of SCADA::RemotePoint with other classes............cc..oocni. 435
Table 659 — Attributes of SCADA: I REMOIESOUICE ...civuiiiiiiieii e 435
Table 660 — Association ends of SCADA::RemoteSource with other classes....................... 435
Table 661 — Attributes of SCADA::ReMOtEUNIT.......ouiiiie e 436
Table 662 — Association ends of SCADA::RemoteUnit with other classes .............cocceeenine. 436
Table 663 — Literals of SCADA::REMOtEUNITY PO . .iuiiiiiie e e e 436
Table 664 — Literals Of SCAD A I SOUICE ...ttt e e e e e e 437
Table 665 — Attributes of ControlArea::AltGeneratingUnitMeas ..........coooiiiiiiiiiiiiiiiniineeeen, 440
Table 666 — Association ends of ControlArea::AltGeneratingUnitMeas with other

(o] = 1T PP 440
Table 667 — Attributes of ControlArea:: ARRTIEMEAS ......oivniiiii e 440
Table 668 — Association ends of ControlArea::AltTieMeas with other classes...................... 440
Table 669 — Attributes of ControlArea::CoNtrolAIrEa......c.uie i 441
Table 670 — Association ends of ControlArea::ControlArea with other classes .................... 441
Table 671 — Attributes of ControlArea::ControlAreaGeneratingUnit ..........cc.ocoeviiiiiiiiinennns 442
Table 672 — Association ends of ControlArea::ControlAreaGeneratingUnit with other

LS S S e e 442
Table 673 — Literals of ControlArea::ControlAreaTypeKind.........cooiiiiiiiiiiiie, 442
Table 674 — Attributes of ControlArea:: TIEFIOW ..o 442
Table 675 — Association ends of ControlArea::TieFlow with other classes...........ccoooeivennnees 443
Table 676 — Attributes of Contingency::CONtINGENCY ....c.uieniiniiii e 444
Table 677 — Association ends of Contingency::Contingency with other classes................... 444
Table 678 — Attributes of Contingency::ContingencyElement.............cccoviiiiiiiiiiniin e, 444
Table 679 — Association ends of Contingency::ContingencyElement with other classes ...... 444
Table 680 — Attributes of Contingency::ContingencyEquipment...........cooiviiiiiiiiiniinineeneen. 445
Table 681 — Association ends of Contingency::ContingencyEquipment with other

(o] P E1= 7= 1 PPN 445
Table 682 — Literals of Contingency::ContingencyEquipmentStatusKind ...............cc.ceeenee. 445
Table 683 — Attributes of StateVariables::SvINjection ..o, 447
Table 684 — Association ends of StateVariables::Svinjection with other classes.................. 447
Table 685 — Attributes of StateVariables::SVPOWEIrFIOW ..........ccooiiiiiiiiii 447
Table 686 — Association ends of StateVariables::SvPowerFlow with other classes.............. 447
Table 687 — Attributes of StateVariables::SvShuntCompensatorSections ..............ccoceveueanes 448
Table 688 — Association ends of StateVariables::SvShuntCompensatorSections with

(o] =T o F= 11T PPN 448
Table 689 — Attributes of StateVariables::SvStatus .........cooviiiiiiiii i 448
Table 690 — Association ends of StateVariables::SvStatus with other classes..................... 448
Table 691 — Attributes of StateVariables::SVTapStep ..o 448
Table 692 — Association ends of StateVariables::SvTapStep with other classes.................. 449
Table 693 — Attributes of StateVariables::SvVoltage .......ccooeoviiiiiiiiii e, 449

SEK Svensk Elstandard



IEC 61970-301:2016 © IEC 2016 -31-

Table 694 — Association ends of StateVariables::SvVoltage with other classes................... 449
Table A.1 — Attributes of OperationalLimitTyYPe ..ociiiiiii e 450
Table A.2 — Literals of LImitTypeKind . ..o e 450
Table A.3 — Attributes of IdentifiedObJECT ..., 451
Table A.4 — Association ends of EnergySchedulingType . ..c.eeiiiiiiii e 452
Table A.5 — Attributes of ConNNECHIVItYNOAE .....cc.iieiiiii e 452
Table A.6 — Attributes of TopologiCalNOAE ......cc.ovviiiiii e 453

SEK Svensk Elstandard



1)

2)

3)

4)

5)

6)
7

8)

-32 - IEC 61970-301:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 301: Common information model (CIM) base

FOREWORD

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

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

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

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

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

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

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

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

International Standard IEC 61970-301 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

This sixth edition cancels and replaces the fifth edition, published in 2013. This sixth edition
constitutes a technical revision.

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

a)
b)
c)
d)
e)

f)

new model for grounding including Petersen coils;

models for HVDC;

addition of Static Var Compensation models;

phase shift transformer updates - the section has been added;
short circuit calculations based on IEC 60909;

addition of non-linear shunt compensator;
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g) addition of model for steady state calculation inputs, Steady State Hypothesis;

h) addition of base frequency model,;

i) corrections of several smaller issues, e.g. issues found at ENTSO-E interoperability tests;
i) UML clean up;

k) new model for PowerElectronicUnits and their connection to the AC network added;

) new section on relation between TapChanger.ltcFlag and
TapChanger.TapChangerControl;

m) Annex A with custom extensions added.

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

FDIS Report on voting
57/1779/FDIS 57/1788/RVD

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

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

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 publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

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

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

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

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

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

The Common Information Model (CIM) specifies the semantics for this API. The Component
Interface Specifications (CIS), which are contained in other parts of the IEC 61970 series,
specify the content of the messages exchanged.

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

This document defines the CIM Base set of packages which provide a logical view of the
functional aspects of an Energy Management System including Supervisory Control and Data
Acquisition (SCADA). Other functional areas are standardized in separate IEC documents that
augment and reference this document. For example, IEC 61968-11 addresses distribution
models and references this document. While there are multiple IEC standards dealing with
different parts of the CIM, there is a single, unified information model comprising the CIM
behind all these individual standards documents.

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

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

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

ICL

Wenlock Way
West Gorton
Manchester
M12 5DR
United Kingdom

Attention is drawn to the possibility that some of the elements of this document may be the

subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.
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ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) —

Part 301: Common information model (CIM) base

1 Scope

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

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

Due to the size of the complete CIM, the object classes contained in the CIM are grouped into
a number of logical Packages, each of which represents a certain part of the overall power
system being modeled. Collections of these Packages are progressed as separate
International Standards. This document specifies a Base set of packages which provide a
logical view of the functional aspects of Energy Management System (EMS) information within
the electric utility enterprise that is shared between all applications. Other standards specify
more specific parts of the model that are needed by only certain applications. Subclause 4.3
of this document provides the current grouping of packages into standards documents.

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 60050 (all parts), International Electrotechnical Vocabulary (IEV) (available at
www.electropedia.org)

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

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

IEC 61968 (all parts), Application integration at electric utilities — System interfaces for
distribution management
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IEC TS 61970-2, Energy management system application program interface (EMS-API) —
Part 2: Glossary

Object Management Group: UML 2.0 Specification — http://www.omg.org
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