bsi.

PD IEC/TR 61850-90-3:2016

Communication networks
and systems for power
utility automation

Part 90-3: Using IEC 61859 for condition
monitoring diagnosis arid analysis


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of IEC/TR
61850-90-3:2016.

The UK participation in its preparation was entrusted to Technical
Committee PEL/57, Power systems management and associated
information exchange.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions o1
a contract. Users are responsible for its correct application.

© The British Standards Institution 2016.
Published by BSI Standards Limited 2016

ISBN 978 0 580 83740 1
ICS 33.200

Compliance with a British Standard cannot confe - immunity from
legal obligations.

This Published Document was published 1:nde - th.e authority of the
Standards Policy and Strategy Committ. 2 ori 31 May 2016.

Amendments/corrigenda issi’=d s nce publication

Date Text al‘ecrod



https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

IEC TR 61850-90-3

Edition 1.0 2016-05

TECHNICAL
REPORT

colour

inside
Communication networks and systems for powe: utiiity automation —
Part 90-3: Using IEC 61850 for condition manitorine diagnosis and analysis
NTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 33.200 ISBN 978-2-8322-3318-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

-2- IEC TR 61850-90-3:2016 © IEC 2016

CONTENTS
FOREWORD . ..ttt ettt e e et et e et e et e e e eans 9
INTRODUGCTION . ettt ettt et et et r e e et e enees 11
1 ST oo 01 S 12
2 NOMMAtIVE T OrENCES. e e 13
3 Terms, definitions, abbreviations, acronyms and conventions ..............cc.coooiiiiiiinnnn, 13
3.1 Terms and definitioNS ... 13
3.2 Abbreviations, acronyms and conventions...........cocoii i 14
LU T o= LT 32
5 GIS (Gas Insulated SWItChGear) ... ..o 32
5.1 SUMIMIAIY ottt e e et e e e et e e e et e et e e e e en e neaeea s 32
5.2 GIS OVEIVIBW Lottt e e e e e e 33
5.3 GIS USE CASE AIAGIaMS ..uuitiii it e 34
5.3.1 Gas ComMPartMeENts ... . s e 34
5.3.2 Circuit breaker and switches ...........c...coociiis R U M 38
5.3.3 Operating mMechaniSm ..o s e 42
5.3.4 Monitoring issues for POW (Point-on-wave switching ccatroller).................... 49
5.4 Preliminary modelling approach.............c.cooooiaii | TP 53
5.4.1 GIS data modelling example..... ..o 53
5.4.2 GIS gas MOdelliNg. ..o 53
5.4.3 Circuit breaker modelling........cviuie e 54
5.4.4 Switches Modelling ... 55
5.4.5 PD monitoring by UHF method ... ... 55
B POWer trans OrmMer .o e 56
6.1 SUMIMIAIY oottt ettt e e e e e e et e et e et e e et e et r et e e e e e aens 56
6.2 Transformer overview...... ... g - ee e ea e et e e st et eaeaen e e eatnenaeseneaeanatneaeneatnananannas 56
6.3 Transformer CMD USE.CoSE Gidgram . ..uuiu it i ieiei et et et et e et e ea e e e e eneenens 57
6.3.1 Dissolved gas 2and moisture in oil SUPErvision ..........coocoviiiiiiiiiiiiea 57
6.3.2 Partial dischari,@ (FD) SUPEIVISION......couiiiiii e 59
6.3.3 Temperature S perVISION ... . e 61
6.3.4 Solid izsulction aging SUPEIVISION ...t i 63
6.3.5 Bubb ing .emperature SUPEerviSiON. ... ..ot 66
6.3.6 RUSHING SUPEIVISION ...ttt 67
6.3.7 COoUliNgG SUPEBIVISION ...t e 69
6.3.8 ANCillary SENSOrs SUPEIVISION ...c..iuiiiiii it 72
6.4 Preliminary modelling approach........ccouiiiiiii e 74
6.4. Dissolved gas and moisture in oil SUPEervision .............cooiiiiiiiiiiiiiiii e, 74
0.4.2 Partial discharge (PD) SUPEIVISION ... ..ot 75
6.4.3 Transformer SUPEIVISION ... ..o e 75
6.4.4 Solid insulation aging SUPEIrVISION ...t 75
6.4.5 Bubbling temperature supervision (use SIML) ........cccoiiiiiiiiiieen 75
6.4.6 BUSHING SUPEIVISION ..o e 76
6.4.7 COO0lING SUPEIVISION ... eeee et 76
6.4.8 ANcillary SENSOrs SUPEIVISION .....iiiii e 76
7 Load tap changer (LT C) .. 76

7.1 RS04 4T PP 76


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

IEC TR 61850-90-3:2016 © IEC 2016 -3-
7.2 Load tap Changer OVEIVIEW ... .. oot 77
7.3 Constraints/assumptions/design considerations ...........c..cooiiiiiiiiiii i 77
7.4 DaATA FlOW e e 79
7.5 USE CASE AIAQIaIM et 80
7.5.1 Monitoring LTC operation properties..........ccocooiiiiiiiiiiiecee e 81
7.5.2 Monitoring LTC operation CoOUNES ..ot 83
7.5.3 Monitoring contact abrasion ... 84
7.5.4 Monitoring LTC oil temperature and flow............coociiiiiiiiiiiii e 86
7.5.5 Monitoring operation of oil filter unit............co 88
7.6 Data description table ... 89
7.6.1 Monitoring operation property ... ..o Q9
7.6.2 Monitoring operation COUNtS ..........cooiiiiiiiii e 91
7.6.3 Monitoring contact abrasion ... . W 92
7.6.4 Monitoring LTC oil temperature and flow............c.oooiiiii 92
7.6.5 Monitoring operation of oil filter unit............coooii i 93
8 Underground cable (UGC) ......couiiiiiiiiii e e e 94
8.1 SUMIMIAIY ottt et e e et et e e e e e e et e et nes e et e e aas 94
8.2 Underground cable OVErview ...........cooiiiiiiiiiiiiiiiec s e 94
8.2.1 GENETAl .oei s S 94
8.2.2 XLPE (cross-linked polyethylene insulated) cahl¢ ..o, 94
8.2.3 OF (Oil Filled) Cable ......couiiiiiii e e e 95
8.3 Constraints/assumptions/design considerations .. i 95
8.4 Data flOW et e 95
8.5 USe €aSe diagram ..o e e e 97
8.5.1 LT o 1= = e 97
8.5.2 Thermal aging SUPEIVISION ... i e 97
8.5.3 Supervision of cable parts CratiinNg . ..o 98
8.5.4 Insulation aging SUPEIvIS ON L. e 101
8.5.5 Water-tree SUPEIVICION . e 102
8.5.6 Supervision of eai*h tcult without circuit breaker trip .........c.coooiiis 104
8.5.7 (O BT [T IE=TU ] atunaY 1 o B PP 106
8.5.8 Ol TeaK S PO VIS 10N L e 107
8.6 Data descrinticn table ... 109
8.6.1 Sencor it ms held in existing LNS ... 109
8.6.2 Sensor ‘tems requiring a new LN ... ... 109
8.6.3 Sunervising items held in existing LNS.......coooiiiiiii e, 110
8.6.4 Jupervising items requiring new DO’s in an existing LN .............c..cooin. 110
8.€5 Supervising items requiring anew LN ..., 110
9 F0ESMISSION 1IN (TL) ceiniii et e 110
9., S0 0 4= PP 110
v.2 TransmMiSSION lINE OVEIVIEW........iiii e 111
9.2.1 Overhead transmission line (OHTL) .....coiiiiiiii e, 111
9.2.2 LiNe SENSOI UNIt ... e 112
9.3 TL CMD US€ CasSe i@gram .....ee it 113
9.3.1 Line coNdition SUPEIVISOr.......iuiiiiii e 113
9.3.2 Tower conNditioN SUPEIVISOI .. ... e 114
9.3.3 Insulator condition SUPEIVISOr ... ...t 116
9.3.4 SUrrouNding @rea SUPEIVISOI .....cuiu it ettt 118

9.4 Data description table ... 121


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

-4 - IEC TR 61850-90-3:2016 © IEC 2016

10 Auxiliary POWer SYS M oo e 121
O T 10 14 12 1 = Y/ PP 121
10.2  Auxiliary power SyStem OVEIVIEW ..ot 122
10.2.1 L= a1 =Y PP 122
10.2.2 Legend of diagrams ... 122
10.2.3 Secured DC system from AC input pPOWer .......oouiiiiiiiiiiiiiii e 122
10.2.4 Secured AC system from DC input with AC backup ...........cocovviiiiiiininnnnn. 123
10.2.5 Secured AC system from AC input with AC backup ..........coooiiiiins 123
T0.3  Data flOW oot e 124
10.4  USE CASE dIi@GIaM ..ttt et ea 124
10.5  Data mModelling ..o 126
10.5.1 Functional breakdOoWn ....... ... e 026
11 Communication ReqQUIrEmMENtS.......coiuiiii e e ....128
0 TP T € 1= o 1= =Y I T -3 S 128
11.2 Response behaviour requirements (6.4 of IEC 61850-5:2013) ...... ... ceveiieneennenn. 129
11.3 Requirements for data integrity (Clause 14 of IEC 61850-5:2015, ....... «ceevnennen. 129
11.4 Communication requirements for the WAN ... ... e, 129
11.5  PerformancCe iSSUE .......iuiiiiii e et e 130
T1.6  PlUug @nd Play ... e 130
12 Asset Management.........ccoooiiiiiiiiiici e By e 130
121 Definition ..o 130
12.2 Comparison of asset management to othe: syotenic. .o, 130
12.3 |EC 61850 services for Asset Management .. e 131
12.3.1 GBNEIAl . e e 131
12.3.2 DAt S . i 132
12.3.3 LOQ. i S . 132
12.3.4 Report .....ocoeeiiiiiii S N, 132
12.3.5 Polling ................ (0 133
12.3.6 SO O e 133
124 CMD....cooiiiiiiiii, e et e et e et 133
L2 T O o L] 11 1= o o T 133
T2.6 MaiNtENaNCE (i e 133
12,7 ERP UPa o oo 136
LS T o Yo [ Tor=1 B g Lo Yo [T of N1 - PRI 139
R T =Y o e Y 139
13.2 “Abs'raci Logical Nodes (AbstractLNs_90_3) ....ccoiiiiiiiiiiiiiiii e 140
13.2.1 LY o1 = 140
13.2.2 <<abstract>> LN: Battery Charger Name: BatteryChargerLN..................... 141
23.3  Logical nodes for tanks (LNGroupK) ..o 143
13.31 LT 1= - | 143
13.3.2 LN: Tank Name: KTNKEXE ... 145
13.3.3 LN: Tower Name: KTOW ... e 146
13.4 Logical nodes for metering and measurement (LNGroupM) .............coooviiiiinnnnnn. 147
13.4.1 LY o 1= = 147
13.4.2 LN: Meteorological information Name: MMETEXt..........ccoooiiiiiiinn, 148
13.5 Logical nodes for supervision and monitoring (LNGroupS) ..........ccoccieeiiiiinennnen. 150
13.5.1 LT 1= = 150

13.5.2 LN: Battery Name: SBAT ... 153


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

IEC TR 61850-90-3:2016 © IEC 2016 -5-
13.5.3 LN: Circuit breaker supervision Name: SCBRExt.................o. 155
13.5.4 LN: Cooling Group Supervision Name: SCGR ........ccocoiiiiiiiiiiiie, 156
13.5.5 LN: Equipment Ageing Model Name: SEAM ........cooiiiiiiiiiiiiii e, 158
13.5.6 LN: Fire Supervision Name: SFIR ..., 159
13.5.7 LN: Insulation medium supervision (liquid) Name: SIMLExt....................... 160
13.5.8 LN: Insulation moisture supervision (solid) Name: SIMS...................c.oe. 165
13.5.9 LN: Tap changer supervision Name: SLTCEXt........ccocoiiiiiiiiiiiiii, 167
13.5.10 LN: Power Transformer supervision Name: SPTREXt......................oll. 169
13.5.11 LN: Saturation temperature supervision Name: SSTP ...........c.cooiiiiinn. 171
13.6 Logical nodes for instrument transformers and sensors (LNGroupT)................. 172
13.6.1 G BN EIAl e 172
13.6.2 LN: Density Sensor Name: TDEN ..ot LT3
13.6.3 LN: Torque Name: TTRQ ...t 174
13.6.4 LN: UHF Sensor Name: TUHF ... e 175
13.7 Logical nodes for power transformers (LNGroupY).........coovveiiinnnnnns e 176
13.7.1 General ... 176
13.7.2 LN: Power Transformer Supervision Name: YPTREXt...............iocoiinen, 177
13.8 Logical nodes for further power system equipment (LNG:cup.l) ..o, 179
13.8.1 GENEIAl e e 179
13.8.2 LN: Auxiliary network Name: ZAXNEXt........0 . 182
13.8.3 LN: Battery Name: ZBATEXt .......ooviii i, 183
13.8.4 LN: Bushing Name: ZBSHEXt ........c.cocviiiii e 185
13.8.5 LN: Battery Charger Name: ZBTC...... ..ol 186
13.8.6 LN: Power cable Name: ZCABEXt ..... oot 187
13.8.7 LN: Converter Name: ZCONEXt ... oo e 189
13.8.8 LN: Generator Name: ZGENEXT. oo 190
13.8.9 LN: Power overhead line  1'eme: ZLINEXt ..o, 192
13.8.10 LN: UPS (Uninterruptesic Fowver Supply) Name: ZUPS ...l 194
14 Data object name semantics anc entmerations ... ... 196
T4.1  Data SEMaANTICS oo e 196
14.2 Enumerated data cr i i@ 1Y PeS i 204
14.2.1 Gen Al e 204
14.2.2 BattervChargerType90_3Kind enumeration............ccocoooviiiiiiiiiiiiieeeen, 204
14.2.3 BattoryTe stResult90-3Kind enumeration ... 205
14.2.4 Battery ' ype90_3Kind enumeration ..........ccooiiiiiiiii e 205
14.2.5 Ci.argerOperationKind enumeration............ooviiiiiiiiiie e 205
14.2.6 LxternalDeviceModeKind enumeration...............oooii 206
14.2.7 OperationFailureModeKind enumeration .............coooiiiiiiiiii e, 206
12 8 SystemOperationModeKind enumeration ... 206
5 JCL :numerations (from DOENUMS_90_3) ....iuiiiiiii e 207
Anncx A (informative) Usage of “T” logical node and “S” logical node in CMD
= &7 o LT o3= 14 o o 0 209
270 o] Lo Te | =T o 4|V PP 210
Figure 1 — CMD Modelling CoNCEPT ... i 32
Figure 2 — GIS CIMD OVEIVIEW ...ouuiiiiiiiii ittt en 34
Figure 3 — GIS USE CASE diagram . ...cuuiiiiiii it e e 35

Figure 4 — Abrasion MoONItOriNgG USE CASE .......c.iiuiiiiii i e 39


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

-6 - IEC TR 61850-90-3:2016 © IEC 2016
Figure 5 — Switch monitoring USE CASE ......iuiiiiiii e 41
Figure 6 — Operating mechanism monitoring USE CASE ..........oeuiiiiiiiiiii e 43
Figure 7 — Maintenance planning USE CaASE .......iuiuiiiiiiiiiiii e 48
Figure 8 — CB operating time monitoring USe CaSe ...........coiuiiiiiiiiiiii e 50
Figure 9 — GIS internal STrUCTUIE ..o e 53
Figure 10 — Example of 3 phases compartment modelling.............ocooiiiiiiiiii i 54
Figure 11 — Example of 3 phases CB modelling .........ooiiiiii i, 54
Figure 12 — Example of 3 phases switch modelling ... 55
Figure 13 — Example of PD monitoring modelling.........c.coviiiiiiiiiii e 55
Figure 14 — Transformer prinCiple... ..o e s <6
Figure 15 — Typical power transformer ... ... e e e 37
Figure 16 — Use case for 0il SUPEerviSiON ........c.oiuiiiiii e ... 58
Figure 17 — Partial discharge (PD) USE CASE.......oiuuiiuiiiiiiiiiiei e e 60
Figure 18 — Use case for temperature Supervision ............ccoooiiiiiiiiiii 0 e, 62
Figure 19 — Use case for solid insulation aging supervision...................i e, 64
Figure 20 — Use case for bubbling temperature supervision ..., 66
Figure 21 — Use case for bushing SUpPervisSion...........cocoiiiiiii i e 68
Figure 22 — Use case for cooling supervision.......................... e 70
Figure 23 — Use case for ancillary Sensors SUPerviSion...... . ...ocoioiiiiiiii e 73
Figure 24 — Structure of load tap changer...... ... e 77
Figure 25 — Configuration of LTC CMD SYyStem ... o e 78
Figure 26 — Data flows for LTC CMD (part 1) ......oo i 79
Figure 27 — Data flows for LTC CMD (Part 2] .. oo veiiiiiiiie e 80
Figure 28 — Data flows for LTC CMD (part 3 ) i o 80
Figure 29 — Use case for monitoring '_T‘'_ operation properties ..........ccoceeiiiiiiiiiiieiiieeeenn 81
Figure 30 — Use case for monitoring L"C operation counts ..........cocoeviiiiiiiiiiciiiiiiceeeeens 83
Figure 31 — Use case for moni*aring contact abrasion.............ccooiiiiiiiiciii i 84
Figure 32 — Use case for moritoring LTC oil temperature and flow ..., 86
Figure 33 — Use case fo. morutoring operation of oil filter unit...............c..cooiiii, 88
Figure 34 — An online s, stem monitoring OF (Oil Filled) cable conditions............................. 94
Figure 35 — Cable crocs-section drawing .........co.oiiniiiiiiiii e 95
Figure 36.— E:1pei visions of UGC and their data flows ... 96
Figure 37 — Cupervisions of OF cables and their data flows ..............coooiiiiii i, 97
Figure 53 — Use case for thermal aging Supervision.............ooooiiiiiiiiic e 97
Figure 3y — A sensor detecting cable positions in 3 dimensions ............ccoccoiiiiiiiiiii i, 99
Figure 40 — Use case for supervision of cable parts cracking ............coooooiiiiiiiiiiiiinn . 99
Figure 41 — Use case for insulation aging SUPEervision...........cooeeiiiiiiniin e 101
Figure 42 — Use case for water-tree SUpPErviSion ..........ccooiiiiiiiiiiii e 102
Figure 43 — Use case for supervision of earth fault without circuit breaker trip.................... 104
Figure 44 — Use case for oil aging SUPEerviSiON....... ..o 106
Figure 45 — Use case for oil leak SUPErviSioN.........ccc.oiiiiiiiiiiii e 107
Figure 46 — Example configuration of OHTL tower cluster.............ocoooiiiiiiiiiii 112

Figure 47 — Line SENSOr UNit. ... o e 112


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

IEC TR 61850-90-3:2016 © IEC 2016 -7-

Figure 48 — Use case for line condition SUPErvVIiSOr.........ccviuiiiiiiiiiiiiii e 113
Figure 49 — Use case for tower condition SUPErvisSor..........ccccoiiiiiiiiiiiii e 115
Figure 50 — Use case for insulator condition SUPErvisor ..........ccooiiiiiiiiiiiii e 117
Figure 51 — Use case for surrounding area SUPEIrVISOr .........c.iuuiiuiiniiiiieeeeee e 119
Figure 52 — Legend of diagrams .........ovuiiiiiiii e 122
Figure 53 — Secured DC system from AC inpUt POWET .........cooiiiiiiii i 123
Figure 54 — Secured AC system from DC input with AC backup ...........ccoooiiiii. 123
Figure 55 — Secured AC system from AC input with AC backup.........cc.coviiiiiiiiiiniiniinien. 124
Figure 56 — Data flow of auxiliary power system ..........ccoooviiiiiiiii e 124
Figure 57 — Use case for auxiliary power syStem .........cooiiiiiiiiiiii e 125
Figure 58 — Secured DC system from AC input POWET ........coiuiiiiiiiiiiiii e e e 127
Figure 59 — Secured AC system from DC input with AC backup ...........ccoooviiii 2127
Figure 60 — Secured AC system from AC input with AC backup..........c.cooeeveeiiiliniininn. 128
Figure 61 — Communication architecture for CMD ..o e 129
Figure 62 — Reporting and logging model (conceptual) from IEC 61850-7-1......c.....ooeeneean. 132
Figure 63 — Use case for maintenance .............cooooiiiiiiiiiiin e 134
Figure 64 — Use case for ERP Update.......cooiiiiiii e e 137
Figure 65 — Class diagram LogicalNodes 90 3::LogicalNodes. '3 .........cooiiiiiiiiiiiinnnns. 140
Figure 66 — Class diagram AbstractLNs_90_3::AbstractLNs_90 8 ..., 141
Figure 67 — Class diagram LNGroupK::LNGroupK ... 144
Figure 68 — Class diagram LNGroupM::LNGroupM ... ... 148
Figure 69 — Class diagram LNGroupS::LNGroupS T . e 151
Figure 70 — Class diagram LNGroupS::LNGIaupS2......ooiiiii e 152
Figure 71 — Class diagram LNGroupT:ILNCre: DT .o 173
Figure 72 — Class diagram LNGroup) ;I l.iNGIOUPY ..t 177
Figure 73 — Class diagram LNGroupZ:.cidGroupZl ...oe oo 180
Figure 74 — Class diagram LNGro ipZ:iiLNGroupZ2 ..o 181
Figure 75 — Class diagram D Enums_90 _3::DOEnums_90_ 3., 204

Figure A.1 — Decompos.‘ion or functions into interacting LN on different levels:
Examples for generi~ ionc.'on with tele control interface, protection function and

measuring/metering ‘unction (from [EC 61850-5:2003) ......ccoiviiiiiiiiiiii e 209
Table 1 — Moriative abbreviations for data object names ... 14
Table 2.— Datc. objects of BatteryChargerLN.........c.oioiiiiiii e 142
TebleR - Data objects of KTNKEXL ... 145
Table 4 — Data objects of KTOW ..o e 146
Tabie 5 — Data objects of MMETEXL .. ..o e 149
Table 6 — Data 0bjJeCts Of SBAT ... e 154
Table 7 — Data objects 0f SCBREXE.......couiiiiii e 155
Table 8 — Data objects of SCGR....... e 157
Table 9 — Data objects of SEAM ... 158
Table 10 — Data objects Of SFIR ... e 160
Table 11 — Data objects of SIMLEXL ... 161

Table 12 — Data objects of SIMS ... e 166


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016

-8 - IEC TR 61850-90-3:2016 © IEC 2016
Table 13 — Data objects Oof SLTCEXE.......oeiiii e 167
Table 14 — Data objects of SPTREXE ..o 170
Table 15 — Data objects Of SST P .. ... e 171
Table 16 — Data objects of TDEN ... 174
Table 17 — Data objects of TTRQ ... e 175
Table 18 — Data objects of TUHF ... e 176
Table 19 — Data objects of YPTREXE ... 178
Table 20 — Data objects of ZAXNEXt ... 182
Table 21 — Data objects Of ZBATEX ... e 183
Table 22 — Data objects of ZBSHEXL .....coviiiiii s 185
Table 23 — Data objects Of ZBTC. . ... e e 186
Table 24 — Data objects of ZCABEXL ... ..o +...188
Table 25 — Data objects of ZCONEXL .......c.oiiiiiiiii e e 190
Table 26 — Data objects of ZGENEXE ........ocoiiiiii i e 191
Table 27 — Data objects of ZLINEXt ... ..o e, 193
Table 28 — Data objects of ZUPS ... 195
Table 29 — Attributes defined on classes of LogicalNodes_90 3. packaje...........cccoevunennen. 196
Table 30 — Literals of BatteryChargerType90_3Kind ............... e 204
Table 31 — Literals of BatteryTestResult90-3Kind ............l oo 205
Table 32 — Literals of BatteryType90 3Kind ... e 205
Table 33 — Literals of ChargerOperationKind ........ . 206
Table 34 — Literals of ExternalDeviceModeKind .......o0 e 206
Table 35 — Literals of OperationFailureMode ind. ... 206

Table 36 — Literals of SystemOperationModel 'Nd.........oooiiii e 207


https://www.stdhive.com/standards/bs-pd-iec-tr-61850-90-32016-pdf/

PD IEC/TR 61850-90-3:2016
IEC TR 61850-90-3:2016 © IEC 2016 -9-

1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 90-3: Using IEC 61850 for condition monitoring
diagnosis and analysis

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.

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

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 61850-90-3, which is a technical report, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1522/DTR 57/1654/RVC

Full information on the voting for the approval of this technical report 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 in the IEC 61850 series, published under the general titte Communication
networks and systems for power utility automation, 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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

The CMD (Condition Monitoring Diagnosis) which diagnoses power grid health status has
been one of the major issues to improve the reliability of the power system by preventing a
potential failure in advance. Since too many different information modelling, information
exchange, and configuration techniques for CMD in various forms from many vendors are
currently used, they need to be standardized within the IEC.

IEC 61850 is intended to be used to communicate with the condition monitoring equipment. A
seamless communication with the sensor network is also desirable.
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COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 90-3: Using IEC 61850 for condition monitoring
diagnosis and analysis

1 Scope

Since the outcome of this work will affect several parts of IEC 61850, in a first step, this
technical report has been prepared to address the topic from an application specific viewpoint
across all affected parts of IEC 61850. This approach is similar to what is done as an example
with IEC 61850-90-1 for the communication between substations. Once this technical report
has been approved, the affected parts of the standard will be amended with the results from
the report.

The major part of the work will consist in defining new logical nodes that contain the
information for condition monitoring. It is important that the existing standards are analyzed
with regard to information that is already available today. The information available in these
logical nodes can as well be useful for asset management systems.

Another important aspect is a homogenous modelling approach that is to be used as well by
other domains with a similar scope. Therefore, this technical report will include a chapter that
describes the basic modelling approach that was used.

This technical report will address communication aspects related to specific sensor networks
that are widely used as well as information exchange towards asset management systems
where the IEEE PC37.239 is applicable, but it is not specific for the Condition Based
Monitoring.

Several IEC technical committees cooperate to achieve harmonized (unified) models for CMD
applications. Other areas of IEC work affected by the information contained in this technical
report are: Overhead lines; Power transformers; Switchgear and controlgear; Electrical cables;
Instrument transformers; and Wind turbines.

The parameters which are identifying this new namespace are:

e Namespace Version: 2015
¢ Namespace Revision: A

e UML model file which reflects this namespace edition: wg10uml02v18a-wg18uml02v11b-
wg17uml02v17c-jwg25uml02v04c.eap, UML model version WG10UMLO2v18

e Namespace release date: 2015-10-05
e Namespace name: “(Tr)IEC61850-90-3:A”

The namespace “(Tr)IEC61850-90-3:A" is considered as "transitional" since the models are
expected to be included in next editions of IEC 61850-7-4xx International Standards (IS).
Potential extensions/modifications may happen if/when the models are moved to the
International Standard status. Only the new data objects and CDCs which are not said to be
inherited from existing LNs will be tagged with this namespace name. The others should still
refer to the namespace where they are primarily defined."

Clauses 13 through 15 and their subclauses including XML enumerations are automatically
generated from the UML model.
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