)

IEC 61850-7-410:2026-07(en

IEC IEC 61850-7-410

®

Edition 3.0 2026-07

INTERNATIONAL
STANDARD

Communication networks and systems for power utility automation -
Part 7-410: Basic communication structure - Hydroelectric power plants, steam
and gas turbines - Logical node classes

ICS 33.200 ISBN 978-2-8327-1365-5



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2026 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either
IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC copyright
or have an enquiry about obtaining additional rights to this publication, please contact the address below or your local
IEC member National Committee for further information.

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects,
replaced and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer
Service Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

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



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 61850-7-410:2026 © IEC 2026

CONTENTS

L@ ] T 1 3 24
TN I 2 1 10 L T 27
1 S T oo o1 28
1.1 LT =Y = = | 28
1.2 Published versions of the standard and related namespace names..................... 28
1.3 Identification of the Code Component(S) .......vvieieiiiiii e 28
1.3.1 Identification of the namespace description ..., 28
1.4 Code Component distribution ... ... ..o 29
1.5 Application of the logical node ClasSes..........coiiiiiiiiii e 30
2 NOMMAtIVE TEIEIENCES .. et 30
3 Terms and definitioNS . ... 31
4 Abbreviated termS. ..o 31
4.1 LT =Y = = | 31
4.2 Deprecated abbreviations ... ... 44
5 Concepts and constructs for modelling large power generation domains...................... 46
5.1 Modelling concepts for large power generation facilities.................ccooiiin. 46
511 L@ =T VT PP 46
5.1.2 StAKENOIAEIS .. et 48
5.1.3 Large power generation information capabilities................c.coooiil 49
5.1.4 Domain specificities, profile enabling ..o 49
5.1.5 Concept of class categories for large power generation ................c.coeovenee. 50
5.1.6 Concept of a layered model for large power generation.................cooevennne. 59
5.2 Top layer model and its COMPONENtS..... ..o 64
5.21 Generic large power generation model breakdown .................cooiii 64
5.2.2 Interaction mechanisms between top layer components ............................ 67
5.3 Bottom layer model and its COmponents ..........coiiiiiiii 74
5.3.1 LT =Y Y= - | P 74
5.3.2 el LAY e . e 74
5.3.3 Edge-CoNtrol layer. ..o 74
5.4 Intermediate layer. ... ..o 76
6 Domain specific @sset MOAEIS ... 78
6.1 Large power generation composition model..............oooii 78
6.1.1 LT =Y = - | P 78
6.1.2 Mechanical rotating machine models. ... 79
6.1.3 Electrical rotating machine....... ..o 81
6.2 Unit state diagram ... 82
7 Operational fUNCLIONS ... 87
7.1 LT =Y = - | 87
7.2 Operational functions for analogue control .............coooiiiiiiiiiiiie 87
7.2.1 Information processing patterns in analogue control ...............cooiiiiiniinn. 87
7.2.2 Setpoint handler and associated data objects ................coi 92
7.2.3 Setpoint deviation alarm ... 92

7.2.4 Utilization of a data object for control setpoint, upper limit, and lower
0 0 93
7.2.5 Specifications for individual operational functions...................cocovn 94
7.3 Operational functions for state change...............ooo 96

1



IEC 61850-7-410:2026 © IEC 2026

7.3.1 LT =Y = - |
7.3.2 Issuing state transition commands regardless of asset state......................
7.3.3 Time target for operational state transition......................
Management fUNCHIONS ... e
8.1 LT =Y 1= - |
8.2 Joint control level management. ... ...
8.3 Unit level management and machine level management ..................coeiiiene,
8.3.1 LT =Y o= - |
8.3.2 Selection and processing of requests according to priorities......................
8.3.3 Analogue control management ...
8.3.4 State change management ....... ...
8.4 Hydro device management ...
Logical node classes (LogicalNodes_7_410) ...c.oiiiiiiiiiiiiii e
9.1 LT =Y 1= - |
9.2 Logical nodes for assets (Assets_7_410) ..ooviiiiiii e
9.2.1 LT =Y = - |
9.2.2 <<abstract>> LN: Electrical rotating machine Name:
ElectricalRotatingMachinelLN...... ...,
9.2.3 <<abstract>> LN: Synchronous machine excitation Name:
ExcitationSystemLN ...
9.2.4 <<abstract>> LN: Hydropower control Name: HydroControlLN.................
9.2.5 <<abstract>> LN: Hydropower non control Name: HydroNonControlLN.....
9.2.6 <<abstract>> LN: Rotating machine bearing Name: MachineBearingLN....
9.2.7 <<abstract>> LN: Prime mover - generator transmission system Name:
MechTransmisSiONLN . ... e
9.2.8 <<abstract>> LN: On-off controllable asset Name:
ONOffCONIrOIASSEILN ... e
9.2.9 <<abstract>> LN: Open-closed-related controllable assets Name:
OpenClosedControlAssetLN. ... ...
9.2.10 <<abstract>> LN: Basic asset operating mode LN Name:
BasiCASSEtOPMOdELN ... ..o
9.2.11 <<abstract>> LN: Clutch system Name: ClutchLN......................l.
9.2.12 <<abstract>> LN: Machine deceleration Name: DecelerationLN...............
9.2.13 LN: Synchronous machine field Name: HSMF ...,
9.2.14 LN: Shaft seal system Name: HSSL ...
9.2.15 LN: Surge shaft/tank Name: HSST ...
9.2.16 LN: Guide vanes (wicket gate) Name: HTGV.........cooiiiiiiiiiiiiis
9.2.17 LN: Runner blades Name: HTRB ...,
9.2.18 LN: Trash rack Name: HTRK ...,
9.2.19 LN: Hydro prime mover - generator transmission system Name: HTRM.....
9.2.20 LN: Turbine Name: HTUR ... e,
9.2.21 <<abstract>> LN: Unit asset LN Name: PowerGenerationUnitLN..............
9.2.22 <<abstract>> LN: Rotating machine LN Name: RotatingMachineLN..........
9.2.23 <<abstract>> LN: Shaft seal LN Name: ShaftSealLN...............................
9.2.24 <<abstract>> LN: Synchronous machine field Name:
SynchMachineFieldLN ....... ..o
9.2.25 <<abstract>> LN: Thermal turbine Name: ThermalTurbineLN...................
9.2.26 <<abstract>> LN: Hydro operating device LN Name:
HydroOperatingDeviCelN ...,
9.2.27 LN: Turbine generator shaft bearing Name: EBRG...............ocoiiiiiiinant.

2



IEC 61850-7-410:2026 © IEC 2026

9.2.28 LN: Clutch system for thermal power units Name: ECTH .........................
9.2.29 LN: Synchronous machine excitation for thermal power unit Name:

B E X T e
9.2.30 LN: Fuel control valve Name: EFCV ...
9.2.31 LN: Electrical rotating machine (synchronous/asynchronous generator)

for thermal power units Name: EGEN..........cooiiiiiiiiiii
9.2.32 LN: Thermal governor Name: EGOV ... ..ot
9.2.33 LN: Gas turbine unit Name: EGTU ...
9.2.34 LN: Steam control valve Name: ESCV ...
9.2.35 LN: Synchronous machine field Name: ESMF ...
9.2.36 LN: Shaft seal system Name: ESSL ...
9.2.37 LN: Steam turbine unit Name: ESTU ...
9.2.38 LN: Turning-gear system Name: ETGR...........coiiiiii
9.2.39 LN: Thermal prime mover - generator transmission system Name:

BT R e e
9.2.40 LN: Thermal power unit Name: EUNT ...,
9.2.41 LN: Turbine - generator shaft bearing Name: HBRG .................c.coils
9.2.42 LN: Waterway canal Name: HCNL ...
9.2.43 LN: Crest spillway Name: HCSW ...
9.2.44 LN: Clutch system for hydro power units Name: HCTH............................
9.2.45 LN: Braking (counter) nozzle Name: HCTN ...
9.2.46 LN: Hydropower dam Name: HDAM ...,
9.2.47 LN: Deflector Name: HDFL.......oooiiiiiiiiiii e
9.2.48 LN: Synchronous machine excitation for hydro power unit Name:

HE X T o e e
9.2.49 LN: Electrical rotating machine (synchronous/asynchronous generator,

motor or motorgenerator) for hydro power units Name: HGEN .................
9.2.50 LN: Hydro governor Name: HGOV ... ...t
9.2.51 LN: Hydropower gate  Name: HGTE.........c.oiiiiiiiii e
9.2.52 LN: Mechanical brake Name: HMBR ...,
9.2.53 LN: Needle Name: HNDL ...
9.2.54 LN: Penstock Name: HPSK ...
9.2.55 LN: Pony motor starter Name: HPYM ...,
9.2.56 LN: Hydropower water reservoir Name: HRES...................cs
9.2.57 LN: Hydro power unit LN Name: HUNT ...,
9.2.58 LN: Hydropower valve Name: HVLV ...,

9.3 Logical nodes for management functions (ManagementFunctions_7_410) .........

9.3.1 LT =Y = - |
9.3.2 <<abstract>> LN: Electrical aspects management function Name:

ElectricityMgmtFUNLN ...
9.3.3 <<abstract>> LN: Generating unit management function LN Name:

GeneratingUnitMgmtFUuNLN ... ...
9.3.4 <<abstract>> LN: Mechanical machine management function

LN Name: MechanicalMachineMgmtFunLN ...,
9.3.5 <<abstract>> LN: Joint control for power management Name:

JointControlMgmtFUNLN ...
9.3.6 <<abstract>> LN: Bulk generation management function LN Name:

BulkGenerationMgmtFUNLN ...
9.3.7 <<abstract>> LN: Thermal machine management function Name:

ThermalMachineMgmtFUunLN.........o e
9.3.8 LN: Electrical rotating machine management Name: AEMC .....................

3



IEC 61850-7-410:2026 © IEC 2026

9.3.9 LN: Gas turbine management Name: EGTM...........cooiiiiiiiiiiiiiiiiniiienes 229
9.3.10 LN: Joint control for thermal power plant management Name: EJCM........ 232
9.3.11 LN: Steam turbine management Name: ESTM...........cooiiiiiiiiiiiniinnens 235
9.3.12 LN: Thermal unit management Name: EUMC ...t 239
9.3.13 LN: Hydro machine management Name: HMMC ...............ccooiiiiints 243
9.3.14 LN: Management function for hydro device (gates, valves) Name:

HH DD M. 247
9.3.15 LN: Joint control for hydro power plant management Name: HICM........... 251
9.3.16 LN: Hydro unit management Name: HUMC ..., 256

9.4 Logical nodes for operational functions (OperationalFunctions_7_410).............. 260

9.4.1 LT =Y = - | 260
9.4.2 <<abstract>> LN: Active power operational function LN Name:

ActivePowerOpFUNLN ... 266
9.4.3 <<abstract>> LN: Analogue control operational function LN Name:

AnalogueControlOpFUNLN ... 269
9.4.4 <<abstract>> LN: Operational function for bulk generation LN Name:

BulkGenerationOpFUNLN .. ..o 273
9.4.5 <<abstract>> LN: Electrical operation function LN Name:

ElectricalOpFUNLN ... 274
9.4.6 <<abstract>> LN: Energy operational function LN Name:

EnergyOpFUNLN ..o e 276
9.4.7 <<abstract>> LN: Excitation operational function LN Name:

EXCitationOPFUNLN ..o 278
9.4.8 <<abstract>> LN: Flow for thermal power operational function

LN Name: FlowForThermalPowerOpFunLN.............coiiiiiiiiiiiie . 279
9.4.9 <<abstract>> LN: Hydro operational function LN Name:

HydroOpFUNLN . ..o 282
9.4.10 <<abstract>> LN: Level operational function LN Name: LevelOpFunLN..... 284
9.4.11 <<abstract>> LN: Mechanical operational function LN Name:

MechanicalOpFUNLN .. ..o e 286
9.4.12 <<abstract>> LN: Opening operational function LN Name:

OpeninGOPFUNLN ... e 288
9.4.13 <<abstract>> LN: Operational transition operational function Name:

OperationalTransitionOpFUNLN ... ..o 290
9.4.14 <<abstract>> LN: Power factor operational function LN Name:

PowerFactorOpFUNLN ... 292
9.4.15 <<abstract>> LN: Power system stabilisation operational function

LN Name: PowerSystemStabilisationOpFunLN..............cooiiiiiiinints 294
9.4.16 <<abstract>> LN: Pressure operational function LN Name:

PressureOpFUNLN ... 297
9.4.17 <<abstract>> LN: Reactive power operational function LN Name:

ReactivePowerOpFUNLN ... ... 299
9.4.18 <<abstract>> LN: Speed operational function LN Name:

SPEEAOPFUNLN ..o e e e 301
9.4.19 <<abstract>> LN: State change operational function LN Name:

StateChangeOpFUNLN. ... 303
9.4.20 <<abstract>> LN: Temperature operational function LN Name:

TemperatureOpFUNLN ... 305
9.4.21 <<abstract>> LN: Thermal operational function LN Name:

ThermalOpFUNLN ... e 307
9.4.22 <<abstract>> LN: Voltage operational function LN Name:

VoltageOPFUNLN ... e 309
9.4.23 <<abstract>> LN: Water flow operational function LN Name:

WaterFIOWOPFUNLN ... 311



9.4.24
9.4.25
9.4.26
9.4.27
9.4.28
9.4.29
9.4.30
9.4.31
9.4.32
9.4.33
9.4.34
9.4.35
9.4.36
9.4.37
9.4.38
9.4.39
9.4.40
9.4.41

9.4.42

9.4.43
9.4.44
9.4.45
9.4.46
9.4.47
9.4.48
9.4.49
9.4.50
9.4.51
9.4.52
9.4.53
9.4.54

9.4.55

9.4.56
9.4.57

9.4.58

9.4.59

9.4.60
9.4.61
9.4.62
9.4.63
9.4.64
9.4.65
9.4.66

IEC 61850-7-410:2026 © IEC 2026

LN: Switching control for electrical braking Name: AEBR.........................
LN: Energy control operational function Name: AENC..................coeiils
LN: Minimum energy limitation operational function Name: AENN ............
LN: Maximum energy limitation operational function Name: AENX............
LN: State/mode control for electric rotating machine Name: AESC ...........
LN: Field current regulation operational function Name: AFCR.................
LN: Switching control for field flashing Name: AFFL..............coiiiiiints
LN: Field voltage regulation operational function Name: AFVR.................
LN: Overexcitation limitation operational function Name: AOEL................
LN: Minimum opening limitation operational function Name: AOMN..........
LN: Maximum opening limitation operational function Name: AOMX .........
LN: Opening control operational function Name: AOPC................coooene.
LN: Power factor control operational function Name: APFC .....................
LN: Power factor limitation operational function Name: APFL...................
LN: PSS 4 filter function Name: APSF ...,
LN: PSS 2 filter function Name: APST ...,
LN: Reactive power control operational function Name: AQCL .................
LN: Minimum reactive power limitation operational function Name:

LN: Maximum reactive power limitation operational function Name:
A T X L

LN: Balancing reserve operation Name: AROP.............ccoiis
LN: Stator current limitation operational function Name: ASCL.................
LN: Minimum speed limitation operational function Name: ASMN.............
LN: Maximum speed limitation operational function Name: ASMX ............
LN: Speed control operational function Name: ASPC.............cccoviiiiinnn.
LN: Under excitation limitation operational function Name: AUEL .............
LN: Flux limitation operational function Name: AVFL....................coen .
LN: Minimum voltage limitation operational function Name: AVMN ...........
LN: Maximum voltage limitation operational function Name: AVMX...........
LN: Voltage control operational function Name: AVOC..........c.ccooieiiininn.
LN: Active power control operational function Name: AWGC....................

LN: Minimum active power limitation operational function Name:
AV N L

LN: Maximum active power limitation operational function Name:
A X e

LN: Flow control operational function for thermal power Name: EFLC.......

LN: Minimum flow limitation operational function for thermal
power Name: EFMN ..

LN: Maximum flow limitation operational function for thermal
power Name: EFMX L

LN: Load range transition of thermal unit operational function Name:

LN: Minimum pressure limitation operational function Name: EPMN .........
LN: Maximum pressure limitation operational function Name: EPMX.........
LN: Pressure control operational function Name: EPRC ..........................
LN: Minimum temperature limitation operational function Name: ETMN.....
LN: Maximum temperature limitation operational function Name: ETMX....
LN: State/mode control for thermal turbine and governor Name: ETSC .....
LN: Temperature control operational function Name: ETPC.....................

5



IEC 61850-7-410:2026 © IEC 2026

9.4.67 LN: State/mode control for thermal unit Name: EUSC ....................coel.
9.4.68 LN: Flow control operational function (hydropower) Name: HFLC.............
9.4.69 LN: Minimum flow limitation operational function (hydropower) Name:
HE N
9.4.70 LN: Maximum flow limitation operational function (hydropower) Name:
HEE X o
9.4.71 LN: Minimum level limitation operational function Name: HLMN ...............
9.4.72 LN: Maximum level limitation operational function Name: HLMX...............
9.4.73 LN: Level control operational function Name: HLVC...................coon .
9.4.74 LN: State/mode control for hydro turbine and governor Name: HTSC........
9.4.75 LN: State/mode control for hydro unit Name: HUSC ...................ooils
9.5 Logical nodes for supporting functions (SupportingFunctions_7_410)................
9.5.1 LT =Y = - |
9.5.2 LN: Control mode selection Name: ACTM .......oiiiiiiiiiiiiiieee e,
9.5.3 LN: Combinator Name: HCOM........ooiiiiiiiiii e,
9.5.4 LN: Needle management Name: HNDM..........ooiiiiii,
9.5.5 LN: Hydropower sequencer Name: HSEQ...........cocoiiiiiiiiiiiiiee .
9.6 Logical nodes for monitoring functions (MonitoringFunctions_7_410) ................
9.6.1 LT =Y = - |
9.6.2 <<abstract>> LN: Machine speed monitoring Name:
MachineSpeedMonitoringLN. ... ..o
9.6.3 LN: Thermal turbine speed monitoring Name: ESPD .............cooiiiiiinant.
9.6.4 LN: Extension to the MFLW LN Name: MFLWEXt..............cooiiin.
9.6.5 LN: Leakage supervision Name: HLKG...........cooiiiiiiiiiiees
9.6.6 LN: Water level indicator Name: HLVL..........o e,
9.6.7 LN: Water net head data Name: HNHD..............
9.6.8 LN: Hydro turbine speed monitoring Name: HSPD ............cociiiiiiiinints
9.7 Logical nodes for control and supervision (ControlSupervision_7_410)..............
9.71 LT =Y = - | PP
9.7.2 <<abstract>> LN: Controller function Name: ControllerLN .......................
9.7.3 <<abstract>> LN: On-Off controller function Name: OnOffControllerLN.....
9.7.4 <<abstract>> LN: Open close controller function Name:
OpenCloseControllerLN ... ... ...
9.7.5 LN: Fan controller Name: CFAN ...
9.7.6 LN: Fluidic valve controller Name: CFVL.........ccooiiiiii
9.7.7 LN: Directly actuated hydraulic cylinder controller Name: CHCY ..............
9.7.8 LN: Heater controller Name: CHTR ...,
9.7.9 LN: Pump controller Name: CPMP ...,
9.7.10 LN: Turning gear controller Name: CTGR .......cocciiiiiiiiiiiiees
9.7.11 LN: Directly actuated valve controller Name: CVLV.............ocoiiiiiinnnn.
9.8 Logical nodes for primary equipment (PrimaryEquipment_7_410) .....................
9.8.1 LT =Y o= - |
9.8.2 <<abstract>> LN: Controllable equipment Name: ControlEqLN ................
9.8.3 <<abstract>> LN: Non-controllable equipment Name: NonControlEqLN ....
9.8.4 <<abstract>> LN: On-off controllable equipment Name:
ONOFFCONLIOIEGLN ...oee e e e aas
9.8.5 <<abstract>> LN: On-off non-controllable equipment Name:
ONOFfNONCONTrOIEGLN ..o e
9.8.6 <<abstract>> LN: Position-related controllable equipment Name:

OpenClosedControlEQLN ... e



IEC 61850-7-410:2026 © IEC 2026

9.8.7 <<abstract>> LN: Position-related non-controllable equipment Name:
OpenClosedNonControlEQLN ... 459
9.8.8 LN: Brake pad Name: KBRP.... ... 460
9.8.9 LN: Clutch Name: KCTH ..o 461
9.8.10 LN: Deflector Name: KDFL.......ooiiiiiiiiiiiii e 462
9.8.11 LN: Extension to the KFAN LN Name: KFANExt ..., 463
9.8.12 LN: Extension to the KFIL LN Name: KFILEXt.............c, 464
9.8.13 LN: Fluid sealing device (seal) Name: KFSL ..ot 466
9.8.14 LN: Fluid valve Name: KFVL ..., 467
9.8.15 LN: Gate Name: KGTE ... 468
9.8.16 LN: Penstock burst protection Name: KPBP ..., 469
9.8.17 LN: Extension to the KPMP LN Name: KPMPEXt ..., 471
9.8.18 LN: Mechanical rotational speed protection Name: KSPP........................ 472
9.8.19 LN: Hydraulic cylinder Name: KHCY ... ..o 473
9.8.20 LN: Heater Name: KHT R, e, 474
9.8.21 LN: Turning-gear Name: KTGR.......oooiiii e 476
9.8.22 LN: Guide vane (wicket gate) Name: KTGV.......ccooiiiiiiiiiiiis 477
9.8.23 LN: Extension to the KTNK LN Name: KTNKExt ..., 478
9.8.24 LN: Runner blade Name: KTRB ... ..., 479
9.8.25 LN: Extension to the KVLV LN Name: KVLVEXt..........ooooiiiiiiii, 480
9.8.26 LN: Valve seal Name: KVSL ..., 482
9.8.27 LN: Synchronous machine armature (stator) Name: ZSMA ...................... 483
9.8.28 LN: Synchronous machine field (rotor) Name: ZSMF.............c.ccooiiiiiints 484
9.8.29 LN: Semi-conductor uncontrolled rectifier Name: ZSUR .......................... 485
9.9 Logical nodes for functional blocks (FunctionalBlocks_7_410)...........c.coceeiunnt. 486
9.9.1 LT =Y = - | PP 486
9.9.2 LN: Deadband filter Name: FDBF ........coiiiiiiiiiiiee e, 487
9.9.3 LN: Functional heart beat Name: FHBT ..., 488
9.9.4 LN: Trip matrix Name: FMT X ..., 489
9.9.5 LN: Functional priority status Name: FXPS ... 491
9.10 Logical nodes for generic function references (GenericFunctionRefs_7_410)..... 492
9.10.1 LT =Y = - | 492
9.10.2 LN: Generic restriction tag Name: GRST ... 493
9.10.3 LN: Generic lockout/tagout for maintenance and/or operation Name:
L8 1Y P 494
9.10.4 LN: Task manager Name: GTSK ... 496
9.11 Logical nodes for interfacing and archiving (NonProcessinterfaces_7_410) ....... 497
9.11.1 LT =Y = - | PP 497
9.11.2 LN: Fire detection and alarm  Name: IFIR........... 497
9.11.3 LN: Hand interface Name: IHND ..o, 498
9.11.4 <<abstract>> LN: Alarm trip control Name: AlarmTripControlLN............... 500
9.12 Logical nodes for protections of power plants (Protections_7_410) ................... 501
9.12.1 LT =Y = - | 501
9.12.2 LN: Detection of under impedance Name: PTUl.............cocoiiiiiiiiiinnn . 502
9.13 Logical nodes for supervision and monitoring (SupervisionFunctions_7_410)..... 503
9.13.1 LT =Y o= - | 503
9.13.2 <<abstract>> LN: Media supervision Name: MediaSupervisionLN ............ 505
9.13.3 LN: Brake pad supervision Name: SBRP ........cccoiiiiiiiiiiii . 507
9.13.4 LN: Electrical conductivity in water supervision Name: SECW.................. 508

7



IEC 61850-7-410:2026 © IEC 2026

9.13.5 LN: Media flow supervision Name: SFLW ..., 509
9.13.6 LN: Fluid sealing device supervision Name: SFSL ............ccooviiiiiiiiinnn. . 512
9.13.7 LN: Media level supervision Name: SLVL .....ccooiiiiiiiiiiiice 513
9.13.8 LN: Position of a device supervision Name: SPOS...............cccoiiiiiinnnn . 515
9.14 Logical nodes for transducers and instrument transformers
(TranSAUCEIS_7_410) .. it et e e 518
9.14.1 LT =Y = - | 518
9.14.2 LN: Measurement of electrical conductivity in water Name: TECW ........... 518
10 Deprecated logical node classes (DeprecatedLogicalNodes_7_410) ..............cceeneen. 520
10T GBNEIAl e 520
10.2 Deprecated logical nodes for automatic control (LNGroupA_7_410).................. 520
10.2.1 LT =Y = - | 520
10.2.2 <<deprecated>> LN: Joint control Name: AJCL ...........ccoiiiiiiiiiiiiiiiinns 520
10.2.3 <<deprecated>> LN: PSS control, common information Name: APSS ....... 522
10.3 Deprecated logical nodes for thermal power (LNGroupE_7 _410) ..................... 523
10.3.1 LT =Y = - | 523
10.3.2 <<deprecated>> LN: Block coordination function Name: EBCF ................ 524
10.4 Deprecated logical nodes for functional blocks (LNGroupF_7_410)................... 525
10.4.1 LT =Y = - | 525
10.4.2 <<deprecated>> LN: Task manager Name: FSCH ...................ciiinnin, 526
10.5 Deprecated logical nodes for generic references (LNGroupF_7_410)................ 527
10.5.1 LT =Y = - | 527
10.5.2 <<deprecated>> LN: Generic production unit Name: GUNT ..................... 528
10.6 Deprecated logical nodes for hydro power plants (LNGroupH_7_410) ............... 529
10.6.1 LT =Y = - | 529
10.6.2 <<deprecated>> LN: Dam leakage supervision Name: HDLS................... 530
10.6.3 <<deprecated>> LN: Electrical brake Name: HEBR .............................. 531
10.6.4 <<deprecated>> LN: Gate position indicator Name: HGPI ....................... 532
10.6.5 <<deprecated>> LN: Joint Control for Water Management Name:
HU G oo 533
10.6.6 <<deprecated>> LN: Dam over-topping protection Name: HOTP.............. 535
10.6.7 <<deprecated>> LN: Intake gate Name: HITG................ooiiiinnnn, 536
10.6.8 <<deprecated>> LN: Water control Name: HWCL ..................cooiiiiiiennns 538
10.7 Deprecated logical nodes for protection related functions
(LNGIOUPR 7 410 i ittt e e 540
10.7.1 LT =Y = - | 540
10.7.2 <<deprecated>> LN: Field breaker configuration Name: RFBC ................ 541
10.8 Deprecated logical nodes for switchgear (LNGroupX_7_410) ......cccovvvviiiiininnnn. 541
10.8.1 LT =Y = - | 541
10.8.2 <<deprecated>> LN: Switching control for field flashing Name: XFFL ....... 542
11 Data object name semantics and enumerations ..............cooiiiiiiiiiiiii 543
T1.1  Data SEMaANtiCS. . i 543
11.2 Enumerated data attribute types........ooiiiii 602
11.2.1 LT =Y = - | 602
11.2.2 Balancing reserve command (BalancingReserveCommandKind
ENUMEIAtION) .. e 604
11.2.3 Balancing reserve (BalancingReserveKind enumeration)........................... 605
11.2.4 Basic asset operating mode (BasicAssetOperatingModeKind
ENUMEIAtION) .. e 605
11.2.5 Bearing use (BearingUseKind enumeration).............cooiiiiiiiiiiiiiiiiniinenns 606

8



11
11
11
11
11
11

11

11

11

11

11

11

11
11
11

11
11
11
11

11

11

11

11

11

11

11

11

11
11

11

11

11

.2.6
2.7
2.8
2.9
.2.10
2.1

212

.2.13

.2.14

.2.15

.2.16

217

.2.18
.2.19
.2.20

.2.21
2.22
.2.23
2.24

.2.25

.2.26

2.27

.2.28

.2.29

.2.30

.2.31

.2.32

.2.33
.2.34

.2.35

.2.36

.2.37

IEC 61850-7-410:2026 © IEC 2026

Brake status (BrakeStatusKind enumeration)..............cocii 606
Clutch (ClutchKind enumeration) .........coooiiiiiiii e 607
Control priority (ControlPriorityKind enumeration)..................ccoooinnen, 607
Dam construction (DamConstructionKind enumeration)............................. 607
Deceleration method (DecelerationMethodKind enumeration).................... 608
Electrical machine construction (ElcMachineConstructionKind

ENUMEIAtION) ..o e 608
Electrical machine control mode (ElcMachineControlModeKind

ENUMEIAtION) .. e 608
Electrical machine operating mode (ElcMachineOperatingModeKind
ENUMEIAtION) .. 609
Electrical machine operational state (EIcMachineOperationalStateKind
ENUMEIAtION) .. e 609
Electrical machine operational transition

(ElcMachineOperationalTransitionKind enumeration)..................c.cccoeevn. 610
Electrical machine generating service control value
(ElcMachineGeneratingServiceCtlValueKind enumeration) ........................ 610
Electrical machine generating service

(ElcMachineGeneratingServiceKind enumeration) .............ccocoiiiiin. 611
Electrical machine use (ElcMachineUseKind enumeration)........................ 611
Flowing substance (FlowingSubstanceKind enumeration).......................... 611
Fluid valve operational state (FluidValveOperationalStateKind

ENUMEIAtION) .. e e e 612
Gate construction (GateConstructionKind enumeration) ............................ 612
Gate use (GateUseKind enumeration)...........coooiiiiiiiiiiii e 612
Hydro device control mode (HydDeviceControlModeKind enumeration) ...... 613
Hydro machine construction (HydMachineConstructionKind

ENUMEIAtION) .. e 613
Hydraulic machine control mode (HydMachineControlModeKind

ENUMEIAtION) .. e e 614
Hydraulic machine generating mode control value
(HydMachineGeneratingModeCtlValueKind enumeration).......................... 614
Hydraulic machine generating mode (HydMachineGeneratingModeKind
ENUMEIAtION) .. e 615
Hydraulic machine generating service control value
(HydMachineGeneratingServiceCtlValueKind enumeration)....................... 615
Hydraulic machine generating service

(HydMachineGeneratingServiceKind enumeration) ................cccociiiiinnn. . 616
Hydro machine operating mode (HydMachineOperatingModeKind

ENUMEIAtION) .. e 616
Hydro machine operational state (HydMachineOperationalStateKind
ENUMEIAtION) .. e 616
Hydro machine operational transition

(HydMachineOperationalTransitionKind enumeration)....................ccoooene. 617
Hydro machine use (HydMachineUseKind enumeration)............................ 617
Hydro unit generating mode control value
(HydUnitGeneratingModeCtlValueKind enumeration) .................cocoiiinn.. 618
Hydro unit generating mode (HydUnitGeneratingModeKind

ENUMEIAtION) .. 618
Hydro unit generating service control value
(HydUnitGeneratingServiceCtlValueKind enumeration) ..................cooeene. 619
Hydro unit generating service (HydUnitGeneratingServiceKind

ENUMEIAtION) .. 619



IEC 61850-7-410:2026 © IEC 2026

11.2.38 Hydro unit operating mode (HydUnitOperatingModeKind enumeration)....... 619
11.2.39 Hydro unit operational state (HydUnitOperationalStateKind

ENUMEIAtION) .. e 620
11.2.40 Hydro unit operational state commands

(HydUnitOperationalTransitionKind enumeration) ................cocociiiiiinnnn. 620
11.2.41 Hydro unit startup mode (HydUnitStartupModeKind enumeration) .............. 621
11.2.42 Level reference point (LevelReferencePointKind enumeration) .................. 621
11.2.43 Matrix operation (MatrixOperationKind enumeration) ..............c.ccooiiiiiienn. 621
11.2.44 Media (MediaKind enumeration) ...........ccooiiiiiiiii e 622
11.2.45 Permanent droop (PermanentDroopKind enumeration) ..............cccoceeinent. 622
11.2.46 Starting queue status (StartingQueueStatusKind enumeration).................. 623
11.2.47  Start priority (StartPriorityKind enumeration)............c.cooiiiiii 623
11.2.48 Surge tank construction (SurgeTankConstructionKind enumeration)........... 623
11.2.49 Surge tank sort (SurgeTankSortKind enumeration) .............coociiiiiiiinant. 624
11.2.50 Tag sort (TagSortKind enumeration) ..............oooiiiiiiiii e 624
11.2.51 Thermal machine control mode (ThmMachineControlIModeKind

ENUMEIAtION) .. e e 624
11.2.52 Thermal machine generating mode control value

(ThmMachineGeneratingModeCtlValueKind enumeration) ......................... 625
11.2.53 Thermal machine generating mode (ThmMachineGeneratingModeKind

ENUMEIAtION) ..o e 625
11.2.54 Thermal machine operating mode (ThmMachineOperatingModeKind

ENUMEIAtION) .. 626
11.2.55 Thermal machine operational state (ThmMachineOperationalStateKind

ENUMEIAtION) .. e 626
11.2.56 Thermal machine operational transition

(ThmMachineOperationalTransitionKind enumeration) ...................c.ocoeie. 627
11.2.57 Thermal unit generating mode control value

(ThmUnitGeneratingModeCtIValueKind enumeration) ................c.oocoieiienis 627
11.2.58 Thermal unit generating mode (ThmUnitGeneratingModeKind

ENUMEIAtION) .. e e 628
11.2.59 Thermal unit generating service control value

(ThmUnitGeneratingServiceCtlValueKind enumeration)................c..cocoeene. 628
11.2.60 Thermal unit generating service (ThmUnitGeneratingServiceKind

ENUMEIAtION) .. e 629
11.2.61 Thermal unit operating mode (ThmUnitOperatingModeKind

ENUMEIAtION) .. e e 629
11.2.62 Thermal unit operational state (ThmUnitOperationalStateKind

ENUMEIAtION) .. e 629
11.2.63 Thermal unit operational transition (ThmUnitOperationalTransitionKind

ENUMEIAtION) .. 630
11.2.64 Thermal unit states for connecting (ThmUnitStateForConnectingKind

ENUMEIAtION) .. e 630
11.2.65 Thermal unit startup mode (ThmUnitStartupModeKind enumeration) .......... 631
11.2.66 Turbine construction (TurbineConstructionKind enumeration) .................... 631
11.2.67 Valve construction (ValveConstructionKind enumeration).......................... 632
11.2.68 Valve use (ValveUseKind enumeration)............cooooiiiiiiiiiiiiiiiieens 633

11.3 Deprecated enumerated data attribute types ... 633

11.3.1 GBNEIAL .t 633
11.3.2 <<deprecated>> Block status (BlockStatusKind enumeration).................... 634
11.3.3 <<deprecated>> Field breaker configuration

(FieldBreakerConfigurationKind enumeration).............ccoooiiiiiiiiiiiniinnnn, 634

10



IEC 61850-7-410:2026 © IEC 2026

11.3.4 <<deprecated>> Grid mode (GridModeKind enumeration) ......................... 635
11.3.5 <<deprecated>> Grid operation status (GridOperationStatusKind
ENUMEIAtION) .. e 635
11.3.6 <<deprecated>> Hydro control mode (HydroControlIModeKind
ENUMEIAtION) .. 635
11.3.7 <<deprecated>> Position change (PositionChangeKind enumeration) ........ 636
11.3.8 <<deprecated>> Requested state (RequestedStateKind enumeration)........ 636
11.3.9 <<deprecated>> Unit operation mode (UnitOperationModeKind
ENUMEIAtION) .. e 637
11.3.10 <<deprecated>> Unit operation status (UnitOperationStatusKind
ENUMEIAtION) ..o 637
11.3.11 <<deprecated>> Valve position change (ValvePositionChangeKind
ENUMEIAtION) .. e 638
12 ComMmMON Data ClasSeS .. ..ttt 638
2.1 GBNEIAl e 638
12.2  ANAlogUE SettiNgS . oo 639
12.2.1 LT =Y = - | 639
12.2.2 <<deprecated>> Operational restriction (RST) .........cccooiiiiiiiiiii, 639
12,3 CONI OIS et 640
12.3.1 LT =Y = - | 640
12.3.2 <<deprecated>> Operational and maintenance tag (TAG) .............cccceeneeee. 640
D I N o 1o 642
12.4.1 LT =Y o= - | 642
12.4.2 <<deprecated>> Tag state (TagStateKind enumeration)............................ 643
Annex A (normative) Backward compatibility with IEC 61850-7-410 Edition 2................... 644
Annex B (informative) Typical concepts of control technology applied to large power
GENEIATION L. e e 649
Annex C (informative) Comparison of generic modelling concepts with IEC
B61850-7-420 @Nd -7-500 .. ... ittt e 653
CA1 LT =Y 1= - | 653
C.2 The design concepts identical to IEC 61850-7-420 and to -7-500...................... 653
C.2.1 Operational fUNCLIONS ... i e eas 653
c.2.2 Edge-control and field images ..........ocooiiiiiiiii 653
C.3 The design concepts tailored based on IEC 61850-7-420 / -7-500..................... 654
C.3.1 Management fUNCHION ... ... 654
C4 The design concepts specific to the large power generation............................. 654
C.41 A S S Bt 654
C4.2 Layered architeCture ... ..o 654
C.4.3 SuppPOrting fUNCLIONS ....vii e 654
Annex D (informative) Intermediate and bottom layer modelling example......................... 656
D.1 Supervision of a control task in the bottom layer ... 656
D.2 Model breakdown of a complex System ... 657
Annex E (normative) Model principles and requirements for operational and
maintenance tagouts and restriCtioNS. .. ... ..o 660
E.1 Rationale and purpose of tagouts and restrictions models....................coooieie. 660
E.2 Principles for modelling tagouts........ ..o 660
E.3 Principles for modelling restrictions ..o 662
Annex F (informative) Plant modelling ... 664
F.1 LT =Y 1= - | P 664
F.2 Use cases for a plant configuration...............oi 664



IEC 61850-7-410:2026 © IEC 2026

F.2.1 GBNEIAL e 664
F.2.2 Multiple generating units within one site ... 664
F.2.3 Arrangement of reservoirs in series within a single plant........................... 665
F.2.4 Pumped storage plant ... 666
F.3 Potential design concepts of plant LN classes ..........cocooviiiiiiiiiiiiiiicicen 667
F.3.1 GBNEIAL .t 667
F.3.2 Monolithic and integrated plant LN ..., 667
F.3.3 Monolithic and separate plant LN........... 669
F.3.4 Recursive and integrated plant LN ..., 670
F.3.5 Recursive and separate plant LN ... 671
F.4 Additional considerations about the design of other LNs for water

MANAGEMENT .. 673
Annex G (informative) Migration of this document to the future edition of IEC 61850 ........ 674
B g AP Y e e 681
Figure 1 — SGAM Component layer for large power generation.............cccooeviiiiiiiiiiininannn. 47
Figure 2 — Overview of LN categories for large power generation ................cooiiiiiiiiniinn. 51
Figure 3 — Graphical UML representation convention ..............ccooiiiiiiiiiiiiiiiieeeeees 52
Figure 4 — Possible interaction within management and supporting functions...................... 55
Figure 5 — Possible interaction between the asset and supporting functions ....................... 55
Figure 6 — Possible interaction among assets...............o 56
Figure 7 — Possible interaction with edge control activities....................... 56
Figure 8 — Possible interaction with subordinated supporting functions .............................. 57
Figure 9 — Possible interaction with operational functions .................cocoii . 57
Figure 10 — Monitoring fUNCLION ... e 58
Figure 11 — Leakage monitoring eXample ... . ... 59
Figure 12 — Principal layered architecture ......... ..o 61
Figure 13 — Dataflow in the layered architecture of a principle generating unit .................... 63
Figure 14 — Generic top layer model: Comprised of four types of components..................... 65
Figure 15 — Generation generic model: Component main interactions (single level)............. 65
Figure 16 — Generation generic model: Component main interactions (multiple levels)......... 66
Figure 17 — Generation generic model: Component main interactions (no management)...... 66
Figure 18 — Basic interactions between generic top layer components ...............ocoiviiinnns 67
Figure 19 — Basic interactions in case of multiple control levels....................coiii. 69
Figure 20 — Top layer generic model: main interactions within subsystems......................... 70

Figure 21 — Allocation of some LN classes for components in a principal hydroelectric
POWET UNIE (EXAMPIE) ...t e et ens 71
Figure 22 — An example of data attribute values in synchronous control............................. 73
Figure 23 — An example of data attribute values in asynchronous control ........................... 73
Figure 24 — Process measurement SUPEerviSiON...........ooiiiiiiiiiiiii e 76
Figure 25 — Example of usage of an asset in the intermediate layer..........................l. 77
Figure 26 — Generic large power generation plant composition structure ............................ 78
Figure 27 — Generic mechanical rotating machine model..................coiii e, 80
Figure 28 — Generic electrical synchronous machine model .................cooiiiiiiii e, 82
Figure 29 — Generating unit generic state machine ... 83

12



IEC 61850-7-410:2026 © IEC 2026

Figure 30 — Timeline of a state machine transition between steady states .......................... 84
Figure 31 — Setpoint-based calculation pattern ... 88
Figure 32 — Setpoint-based calculation pattern with physical quantity converter.................. 88
Figure 33 — Closed-loop sub-pattern (a kind of setpoint-based calculation pattern).............. 89
Figure 34 — Closed-loop sub-pattern with physical quantity converter..........................ools 89
Figure 35 — Setpoint pass-through pattern ... 90
Figure 36 — Setpoint pass-through pattern with physical quantity converter ........................ 90
Figure 37 — Autonomous pattern (N0 setpoint) ... ..o 91
Figure 38 — Autonomous pattern (no setpoint) with physical quantity converter................... 91
Figure 39 — Transition example of control setpoint and corresponding actual value ............. 92
Figure 40 — Transition example of setpoint deviation alarm and associated data objects...... 93
Figure 41 — Inheritance and data objects of the operational function logical nodes for

VOIAGE CONTIOL ...t 93
Figure 42 — Active power output transition based on dispatch using WSpt and TmTgt.......... 94
Figure 43 — Producer and Consumer Reference Frame conventions ................cc.cooeenenn. 95
Figure 44 — Power factor sign conventions in the Producer Reference Frame (PRF)............ 95
Figure 45 — Operational state transition of HUNT from standstill to generating state

according to OpStCtl and OpStTmTgt within HUSC............oooiiiii 98
Figure 46 — An example of HICM behaviour for unit dispatch....................cocoons 99
Figure 47 — An example behaviour of HICM for water operation (flow limit setting) ........... 100

Figure 48 — Management situation 1: Handling multiple competing active power
=0 1TSS £ 102

Figure 49 — Management situation 2: Handling multiple differential active power
requests, compatible with the operational capacity of the resource....................coooiinis 102

Figure 50 — Management situation 3: Handling multiple differential active power
requests, exceeding the operational limit ... ... 103

Figure 51 — Management situation 4: Multiple competing active power limiting requests .... 103
Figure 52 — Governing system with speed control and power output control functions in

parallel (cited from IEC 61362 FigUure 12) ..o 104
Figure 53 — Governing system with power output and speed control functions in series

(cited from IEC 61362:2024, Figure 14) ... 104
Figure 54 — Application of logical nodes to the governing system with speed control

and power CONtrol FUNCHIONS ... .. . e 104
Figure 55 — An excitation SYStem ... ... i 105
Figure 56 — Application of logical nodes to the excitation system in Figure 55................... 106
Figure 57 — An example behaviour of HUMC to connect a hydro unit to the grid................ 107
Figure 58 — An example behaviour of EUMC to manage the load range of thermal unit...... 108
Figure 59 — A hydro management SYSTEM ... ... 110
Figure 60 — Application of logical nodes to the hydro management system in Figure 59..... 111
Figure 61 — Package diagram LogicalNodes_7_410::LogicalNodes_7_410....................... 112
Figure 62 — Class diagram Assets_7_410::MachineryAssets 7 410 .............ccccoviiiiinannnns 113
Figure 63 — Class diagram Assets_7_410::MachineryControlAssets_7 410...................... 114
Figure 64 — Class diagram Assets_7_410::NonControllableAssets_7 410........................ 114
Figure 65 — Class diagram Assets_7_410::0nOffControllableAssets 7 410 ..................... 115
Figure 66 — Class diagram Assets_7_410::0penClosedControllableAssets_7_410............ 116
Figure 67 — Class diagram Assets_7_410::PowerGenerationUnitAssets_7_410................. 117

13



IEC 61850-7-410:2026 © IEC 2026

Figure 68 — Class diagram
ManagementFunctions_7_410::ManagementFunctions_7_410 ..., 205

Figure 69 — Class diagram
ManagementFunctions_7_410::JointControlManagementFunctions_7_410....................... 206

Figure 70 — Class diagram
ManagementFunctions_7_410::GeneratingUnitManagementFunctions_7_410................... 207

Figure 71 — Class diagram
OperationalFunctions_7_410::AnalogControlOperationalFunctions_7_410........................ 261

Figure 72 — Class diagram
OperationalFunctions_7_410::ElectricalOperationalFunctions_7_410...............cocoevieinnnn. 262

Figure 73 — Class diagram
OperationalFunctions_7_410::HydroOperationalFunctions_7 410 ..............cociiviiiiinnnnn. 263

Figure 74 — Class diagram
OperationalFunctions_7_410::MechanicalOperationalFunctions_7_410....................ceeuie. 264

Figure 75 — Class diagram OperationalFunctions_7_410::OperationalFunctions_7_410..... 264
Figure 76 — Class diagram

OperationalFunctions_7_410::StateChangeOperationalFunctions_7 410 ......................... 265
Figure 77 — Class diagram

OperationalFunctions_7_410::ThermalOperationalFunctions_7_410................cocvvevennnne. 266
Figure 78 — PSS filter COMPariSON ....iuiui e e ae e 339
Figure 79 — Class diagram SupportingFunctions_7_410::SupportingFunctions_7_410 ....... 421
Figure 80 — Class diagram MonitoringFunctions_7_410::MonitoringFunctions_7_ 410 ........ 427
Figure 81 — Class diagram ControlSupervision_7_410::ControlSupervision_7_410............ 439
Figure 82 — Class diagram PrimaryEquipment_7_410::PrimaryEquipment_7_410.............. 452
Figure 83 — Class diagram PrimaryEquipment_7_410::PrimaryEquipmentExt_7_410......... 453
Figure 84 — Class diagram FunctionalBlocks_7_410::FunctionalBlocks_7_410.................. 487
Figure 85 — Trip Matrix EXample ... 490

Figure 86 — Class diagram GenericFunctionRefs_7_410::GenericFunctionRefs_7_410...... 493
Figure 87 — Class diagram

NonProcessinterfaces_7_410::NonProcessinterfaces_7_410...........cccooiiiiiiiiiiiiiiiiiiiannns 497
Figure 88 — Class diagram Protections_7_410::Protections_7_410............ccooeviiiiiiiinannns 501
Figure 89 — Class diagram SupervisionFunctions_7_410::SupervisionFunctions_7_410..... 504
Figure 90 — Class diagram Transducers_7_410::Transducers_7_410............cccceviiiiinannnns 518
Figure 91 — Class diagram LNGroupA_7_410::LNGroupA ..ot 520
Figure 92 — Class diagram LNGroupE_7_410::LNGroupE_7_410 .........ccoiiiiiiiiiiiiiiiieannns 524
Figure 93 — Class diagram LNGroupF_7_410::LNGroupF_7_410........cccoiiiiiiiiiiiiiiiiiienns 526
Figure 94 — Class diagram LNGroupG_7_410::LNGroupG_7_410.......ccceiiiiiiiiiiaannns 527
Figure 95 — Class diagram LNGroupH_7_410::LNGroupH..........cooiiiiiiii e 530
Figure 96 — Class diagram LNGroupR_7_410::LNGroupR........ccciiiiiiiiiiieeees 540
Figure 97 — Class diagram LNGroupX_7_410::LNGroupX ......cciuiiiiiiieieieeeieeeeiaaenns 542
Figure 98 — Class diagram DOEnums_7_410::DOEnums_7_410_A .. ..o, 602
Figure 99 — Class diagram DOEnums_7_410::DOEnums_7 410 B ........cccoviiiiiiiiiiiiininnns 603
Figure 100 — Class diagram DOEnums_7_410::DOEnums_7 410 _C.........cccoviiiiiiiiiinannnns 604
Figure 101 — Class diagram

DeprecatedDOEnums_7_410::DeprecatedDOEnUmMs_7 410 ........ccoiiiiiiiiiiiiiiiiiiiieeeenenns 633
Figure 102 — Package diagram

CommonDataClasses_7_410::CommonDataClasses_7_410 .........cccocviiiiiiiiiiiiiiieenn, 638

14



IEC 61850-7-410:2026 © IEC 2026

Figure 103 — Class diagram CDCAnalogueSet_7_410::CDCAnalogueSet......................... 639
Figure 104 — Class diagram CDCControl_7_410::CDCControl............ccccooiiiiiiiiiiiiiiiiiannns 640
Figure 105 — Class diagram DAEnums_7_410::DAEnums_7_410 ........coiiiiiiiiiiiiiiiiiiennns 642
Figure B.1 — Example of process areas in a typical hydroelectric power station................. 649
Figure B.2 — Hierarchical control structure in a process section according to

IEC B0050-35 -5 ..ottt e 650
Figure B.3 — Example of functional unit breakdown for a hydroelectric power station ......... 651
Figure B.4 — Functions of control equipment and their interactions with operation ............. 652
Figure D.1 — Process actuation example ... 656
Figure D.2 — Actuation SUPEIVISION ... ..o e 656
Figure D.3 — Timing diagram for actuation supervision ...............cocooiiiiiiiiiii i, 657
Figure D.4 — Example of model breakdown of a hydro main inlet valve............................. 658
Figure E.1 — Procedure of "virtual" tagging with GTMO ..., 660
Figure E.2 — Tagout controlled by a scheduling scheme ... 662
Figure E.3 — Procedure of "virtual" restriction applied to a main component...................... 662
Figure F.1 — Plant configuration with multiple generating units within one site................... 665
Figure F.2 — Arrangement of reservoirs in series within a single plant.............................. 665
Figure F.3 — A pure pumped storage plant ... 666
Figure F.4 — Classification of potential designs for plant LN classes .............c.cocooiiiiinnnn. 667
Figure F.5 — Application of monolithic and integrated plant LN to the multiple

generating units Within 0Ne Site..... ..o 668
Figure F.6 — Application of monolithic and integrated plant LN to the arrangement of
reservoirs in series within a single plant...........o 668
Figure F.7 — Application of monolithic and integrated plant LN to the pumped storage

0= o | 668
Figure F.8 — Application of monolithic and separate plant LN to the multiple generating

UNItS WIthin ONE SIte ... e 669
Figure F.9 — Application of monolithic and separate plant LN to the arrangement of

reservoirs in series within a single plant...........o 669
Figure F.10 — Application of monolithic and separate plant LN to the pumped storage

0= | 670
Figure F.11 — Application of recursive and integrated plant LN to the multiple

generating units within one site (same as Figure F.5) ..o 670
Figure F.12 — Application of recursive and integrated plant LN to the arrangement of
reservoirs in series within a single plant............ 671
Figure F.13 — Application of recursive and integrated plant LN to the pumped storage

plant (same @s Figure F.7) .. e 671
Figure F.14 — Application of recursive and separate plant LN to the multiple generating

UNITS WIthin ONE Site ... e 672
Figure F.15 — Application of recursive and separate plant LN to the arrangement of

reservoirs in series within a single plant...........o 672
Figure F.16 — Application of recursive and separate plant LN to the pumped storage

0= 673
Table 1 — Tracking information of IEC 61850-7-410:2024A namespace building-up ............. 26
Table 2 - PUbliShed VerSiONS. .. .. e 28
Table 3 — Attributes of IEC 61850-7-410:2024A NAMESPACE.......vuiuininiiiiieiieieieaeieaeaeenens 29

15



IEC 61850-7-410:2026 © IEC 2026

Table 4 — Normative abbreviations for data object names ..o 32
Table 5 — Deprecated abbreviations for data object names ... 44
Table 6 — SGAM zones for large power generation.............oooooiiiiiiiii i 48
Table 7 — IEC 61850/IEC 60050 concepts relationship .........c.ccoooiiiiiiiiiiiiiii . 60
Table 8 — Comparative analysis of synchronous and asynchronous control approaches....... 72
Table 9 — Operational function LNs for state change at each level of the top layer............... 96
Table 10 — Management function logical nodes for each level and generation type.............. 98
Table 11 — Data objects of ElectricalRotatingMachineLN .................co, 117
Table 12 — Data objects of ExcitationSystemLN ...... ... 120
Table 13 — Data objects of HydroControlLN...........coiuiiiiiiii e 121
Table 14 — Data objects of HydroNonControlLN ... 123
Table 15 — Data objects of MachineBearingLN ....... ..o 124
Table 16 — Data objects of MechTransmissionLN...........coooiiiiiiiii e, 125
Table 17 — Data objects of OnOffCoNtrolASSEetLN........coiiiiii i, 126
Table 18 — Data objects of OpenClosedControlAssetLN ...........cooiiiiiiiiiiiiiiii . 127
Table 19 — Data objects of BasicAssetOpMOdELN...........cooiiiiiiiiiii e, 128
Table 20 — Data objects of CIUtChLN ... 130
Table 21 — Data objects of DecelerationLN. ..., 131
Table 22 — Data objects of HSMF . ... e 132
Table 23 — Data objects Of HSSL ..o 134
Table 24 — Data 0bjects Of HS ST ... 135
Table 25 — Data 0bjects Of HTGV ... e 137
Table 26 — Data objects Of HTRB ........ouiii e 139
Table 27 — Data objects of HTRK ... e 140
Table 28 — Data objects of HTRM. .. ... 142
Table 29 — Data objects of HTUR ...t 143
Table 30 — Data objects of PowerGenerationUnitLN ..., 147
Table 31 — Data objects of RotatingMachineLN.............c.oiiii 149
Table 32 — Data objects of ShaftSeallN............cooiiiiiii e, 150
Table 33 — Data objects of SynchMachineFieldLN................ccooiiiiii . 151
Table 34 — Data objects of ThermalTurbinelN ..., 153
Table 35 — Data objects of HydroOperatingDeVviceLN ...........cooiiiiiiiiiiiiiiii . 155
Table 36 — Data objects Of EBRG ... ... 156
Table 37 — Data 0bjects Of ECTH ... e 157
Table 38 — Data objects Of EEXT ... 159
Table 39 — Data 0bjects Of EFCV ... 160
Table 40 — Data objects Of EGEN........ciiiii e 161
Table 41 — Data 0bjects Of EGOV ... ... 163
Table 42 — Data 0bjects Of EGTU ... 164
Table 43 — Data 0bjects Of ESCV ... 166
Table 44 — Data objects Of ESMF ... 168
Table 45 — Data objects Of ESSL.. ... 169
Table 46 — Data 0bjects Of ESTU ... e 170



IEC 61850-7-410:2026 © IEC 2026

Table 47 — Data objects Of ETGR ... 172
Table 48 — Data objects Of ETRM. ... 174
Table 49 — Data objects Of EUNT ... e e 175
Table 50 — Data objects Of HBRG. ... ... 177
Table 51 — Data objects Of HONL ... e 178
Table 52 — Data objects of HCSW ... e 179
Table 53 — Data objects Of HCTH ... e 180
Table 54 — Data objects Of HC TN ... e 182
Table 55 — Data objects Of HDAM ... e 183
Table 56 — Data objects Of HDFL ......c.oiiii e 184
Table 57 — Data objects Of HEXT ... 186
Table 58 — Data objects Of HGEN. ... 187
Table 59 — Data objects of HGOV ... 189
Table 60 — Data objects Of HGTE ... 190
Table 61 — Data objects of HMBR ... 192
Table 62 — Data objects Of HNDL ... e 194
Table 63 — Data objects of HPSK ... ... e 196
Table 64 — Data objects Of HPY M. ... e 197
Table 65 — Data objects Of HRES ... ..ot 198
Table 66 — Data objects Of HUNT ... 200
Table 67 — Data objects of HVLV ... e 203
Table 68 — Data objects of ElectricityMgmtFunLN ...... ... 208
Table 69 — Data objects of GeneratingUnitMgmtFunLN...............oi, 213
Table 70 — Data objects of MechanicalMachineMgmtFunLN................coonen, 215
Table 71 — Data objects of JointControlIMgmtFunLN ....... ..o 217
Table 72 — Data objects of BulkGenerationMgmtFunLN ..., 220
Table 73 — Data objects of ThermalMachineMgmtFunLN ..., 221
Table 74 — Data objects of AEMC . ... .. 226
Table 75 — Data 0bjects Of EGTM. .. ..o 229
Table 76 — Data objects Of EJCM ... e 233
Table 77 — Data objects Of ESTIM ... ... e 236
Table 78 — Data objects Of EUMUC ..ot 240
Table 79 — Data objects of HMMOC ... e 244
Table 80 — Data objects Of HHDM ... 247
Table 81 — Data 0bjects Of HICM .. ... e 251
Table 82 — Data objects of HUMOC ... ..o 257
Table 83 — Data objects of ActivePowerOpFUunLN ..., 266
Table 84 — Data objects of AnalogueControlOpFunLN ..., 269
Table 85 — Data objects of BulkGenerationOpFUNLN..........cooiiiiiiiii e, 273
Table 86 — Data objects of ElectricalOpFUNLN.........coooiiiiiii e, 274
Table 87 — Data objects of EnergyOpFUNLN ... ... 276
Table 88 — Data objects of ExcitationOpFUNLN ..., 278
Table 89 — Data objects of FlowForThermalPowerOpFunLN............ccooiiiiiiiiii . 280

17



IEC 61850-7-410:2026 © IEC 2026

Table 90 — Data objects of HydroOpFuUNLN ... 282
Table 91 — Data objects of LevelOpFUNLN ... 284
Table 92 — Data objects of MechanicalOpFunLN............coooiiiiiii e, 286
Table 93 — Data objects of OpeningOpFUNLN ... ..., 288
Table 94 — Data objects of OperationalTransitionOpFUnLN ..., 291
Table 95 — Data objects of PowerFactorOpFUunLN............ooiiiiii e, 292
Table 96 — Data objects of PowerSystemStabilisationOpFunLN.................oooinn . 295
Table 97 — Data objects of PressureOpFUNLN ........coooiiiiii e, 297
Table 98 — Data objects of ReactivePowerOpFUunLN ..., 299
Table 99 — Data objects of SpeedOpPFUNLN ... ..ot 301
Table 100 — Data objects of StateChangeOpFunLN ..., 304
Table 101 — Data objects of TemperatureOpFUNLN..........cooiiiiiiii e, 305
Table 102 — Data objects of ThermalOpFUunLN ..., 307
Table 103 — Data objects of VoltageOpFunLN ... ... 309
Table 104 — Data objects of WaterFIowOpFuUnLN ..., 311
Table 105 — Data objects of AEBR ... 313
Table 106 — Data objects of AENC ... 315
Table 107 — Data objects of AENN ... .. 317
Table 108 — Data objects of AENX ... 319
Table 109 — Data objects of AESC ... 321
Table 110 — Data objects of AFCR ... e 322
Table 111 — Data objects Of AFFL ... e 324
Table 112 — Data objects of AFVR. .. ... 325
Table 113 — Data objects of AOEL ... 327
Table 114 — Data objects of AOMN. ... 329
Table 115 — Data objects Of AOMX ... i 331
Table 116 — Data objects of AOPC ... .. e 333
Table 117 — Data objects of APFC.... ... 335
Table 118 — Data objects of APFL ... 337
Table 119 — Data objects of AP SF ... ... 340
Table 120 — Data objects of AP ST ... .. 348
Table 121 — Data objects of AQCL ... e 352
Table 122 — Data objects of AQMN. ... .. e 354
Table 123 — Data objects of AQMX ... .. e 356
Table 124 — Data objects of AROP ... 358
Table 125 — Data objects of ASCL.... ... 361
Table 126 — Data objects of ASMN ... e 362
Table 127 — Data objects of ASMX ... .. 364
Table 128 — Data objects of ASPC ... 366
Table 129 — Data objects of AUEL.........oooiiii e 368
Table 130 — Data objects of AVFL ... 370
Table 131 — Data objects of AVMN ... e 372
Table 132 — Data objects of AVMX ... e 374



IEC 61850-7-410:2026 © IEC 2026

Table 133 — Data objects of AVOC ... .. e 376
Table 134 — Data objects of AWGC ... e 378
Table 135 — Data objects of AWMN ... e 380
Table 136 — Data objects of AWMX .. .. e 382
Table 137 — Data objects of EFLC ... 384
Table 138 — Data objects of EFMN ... e 386
Table 139 — Data objects of EFMX ... .. 388
Table 140 — Data objects of ELRC ... 390
Table 141 — Data objects of EPMN ... 391
Table 142 — Data objects of EPMX ... ..o e 393
Table 143 — Data objects of EPRC ... 395
Table 144 — Data objects of ETMN ... e 397
Table 145 — Data objects of ETIMX ... e 399
Table 146 — Data objects of ETSC.. ... 401
Table 147 — Data objects of ETPC.... ... 402
Table 148 — Data objects of EUSC ... 404
Table 149 — Data objects of HFLC.... ... 406
Table 150 — Data objects of HFMN ... 408
Table 151 — Data objects of HFEMX ... 410
Table 152 — Data objects of HLIMN ... e 412
Table 153 — Data objects of HLIMX ... ..o e 414
Table 154 — Data objects of HLVC ... 416
Table 155 — Data objects of HTSC ... 418
Table 156 — Data objects of HUSC ... ... 419
Table 157 — Data objects of ACTM ... e 422
Table 158 — Data objects of HCOM ... 423
Table 159 — Data objects of HNDM. ... 424
Table 160 — Data objects of HSEQ ... ..o 425
Table 161 — Data objects of MachineSpeedMonitoringLN.............c.oiiiiiii, 428
Table 162 — Data objects of ESPD ... 430
Table 163 — Data objects of MFLWEXE........o.iiiiii e 432
Table 164 — Data objects of HLKG ... 433
Table 165 — Data objects of HLVL ... 434
Table 166 — Data objects of HNHD ... 435
Table 167 — Data objects of HSPD ... 437
Table 168 — Data objects of ControllerLN....... ... 439
Table 169 — Data objects of OnOffControllerLN ....... ... 440
Table 170 — Data objects of OpenCloseControllerLN ..., 442
Table 171 — Data objects of CFAN ... .o e 443
Table 172 — Data objects of CFVL ... e 444
Table 173 — Data objects of CHOCY ... e 446
Table 174 — Data objects of CHTR ... 447
Table 175 — Data objects of CPMP ... ... e 449



IEC 61850-7-410:2026 © IEC 2026

Table 176 — Data objects of CTGR ... ... e 450
Table 177 — Data objects of CVLV .. ... e 451
Table 178 — Data objects of ControlEQLN....... ..o 453
Table 179 — Data objects of NonControlEQLN ... ..o 454
Table 180 — Data objects of OnOffCoNtrolEQLN ..o 455
Table 181 — Data objects of OnOffNonControlEQLN .........cooiiiiii e 457
Table 182 — Data objects of OpenClosedControlEQLN........c.ooiiiiiiiiiiii e, 458
Table 183 — Data objects of OpenClosedNonControlEQLN ..........coooiiiiiiiiiiiiiiiiie . 459
Table 184 — Data objects of KBRP ... 460
Table 185 — Data objects of KCTH ... 461
Table 186 — Data objects Of KDFL ... 462
Table 187 — Data objects of KFANEXL.. ..o 463
Table 188 — Data objects of KFILEXt ..o 465
Table 189 — Data objects of KFSL .. ... 466
Table 190 — Data objects of KFVL ... e 467
Table 191 — Data objects of KGTE ... 469
Table 192 — Data objects of KPBP ... 470
Table 193 — Data objects of KPMPEXE ..o 471
Table 194 — Data objects of KSPP ... 472
Table 195 — Data objects of KHCY ... 473
Table 196 — Data objects of KHTR ... 474
Table 197 — Data objects of KTGR ... 476
Table 198 — Data objects of KTGV ... 477
Table 199 — Data objects of KTNKEXL.........ouiiiiii e 478
Table 200 — Data objects of KTRB.... ... e 479
Table 201 — Data objects of KVLVEXE .. ... 481
Table 202 — Data objects of KV SL .. ... 482
Table 203 — Data objects of ZSMA ... . 483
Table 204 — Data objects of ZSMF ... 484
Table 205 — Data objects of ZSUR ... 485
Table 206 — Data objects of FDBF ... 487
Table 207 — Data objects of FHBT ... 489
Table 208 — Data objects of FMT X ... e 490
Table 209 — Data objects of FXPS ... ... 491
Table 210 — Data objects of GRST ... ..o e 493
Table 211 — Data objects of GTMO ... ... e 495
Table 212 — Data objects of GTSK ... 496
Table 213 — Data objects of IFIR ... 497
Table 214 — Data objects of IHND ... e 499
Table 215 — Data objects of AlarmTripControlLN ... 500
Table 216 — Data objects of PTUI. ... 502
Table 217 — Data objects of MediaSupervisionLN ........ ..o 505
Table 218 — Data objects of SBRP ... 508



IEC 61850-7-410:2026 © IEC 2026

Table 219 — Data objects of SECW..... ... 509
Table 220 — Data objects of SFLW ... 510
Table 221 — Data objects of SFSL ... 512
Table 222 — Data objects of SLVL ... 513
Table 223 — Data objects of SPOS ... 516
Table 224 — Data objects of TECW ... 519
Table 225 — Data objects of AJCL ... 521
Table 226 — Data objects of APSS ... 522
Table 227 — Data objects of EBCF.... ... 524
Table 228 — Data objects of FSCH ..., 526
Table 229 — Data objects of GUNT ... e 528
Table 230 — Data objects of HDLS ... e 530
Table 231 — Data objects of HEBR ... 531
Table 232 — Data objects of HGPI ... 532
Table 233 — Data objects of HICL ... 534
Table 234 — Data objects of HOTP ... 535
Table 235 — Data objects of HITG ... 537
Table 236 — Data objects of HWCL. ... 539
Table 237 — Data objects of RFBC ... 541
Table 238 — Data objects of XFFL ... 542
Table 239 — Attributes defined on classes of LogicalNodes_7_410 package ..................... 543
Table 240 — Literals of BalancingReserveCommandKind .............c.cooiiiiiiiiii e, 604
Table 241 — Literals of BalancingReserveKind............coooiiiiiii 605
Table 242 — Literals of BasicAssetOperatingModeKind................cooiiiiiii, 605
Table 243 — Literals of BearingUseKind ........ oo 606
Table 244 — Literals of BrakeStatusKind ... 606
Table 245 — Literals of CIUtChKINGd..... ... e 607
Table 246 — Literals of ControlPriorityKind ...... ... 607
Table 247 — Literals of DamConstructionKind ... 607
Table 248 — Literals of DecelerationMethodKind ... 608
Table 249 — Literals of ElcMachineConstructionKind ..............ccoooiii, 608
Table 250 — Literals of ElcMachineControlModeKind ... 608
Table 251 — Literals of ElcMachineOperatingModeKind ..o, 609
Table 252 — Literals of EIcMachineOperationalStateKind ..., 609
Table 253 - Literals of EIcMachineOperationalTransitionKind ................cccoooiiiiii. 610
Table 254 — Literals of ElIcMachineGeneratingServiceCtlValueKind .....................cconi, 610
Table 255 — Literals of ElIcMachineGeneratingServiceKind..............coooiiiiiiiiinn, 611
Table 256 — Literals of ElIcMachineUseKind...........c.oooiiiiiii e 611
Table 257 — Literals of FlowingSubstanceKind..............c.ooiiii 611
Table 258 — Literals of FluidValveOperationalStateKind................ccoooiiiiiiiii . 612
Table 259 — Literals of GateConstructionKind.............ooooiiiiiii 612
Table 260 — Literals of GateUseKind ........ ..o 613
Table 261 — Literals of HydDeviceControlModeKind .............cooiiiiiiiiiiiiiii 613

21



IEC 61850-7-410:2026 © IEC 2026

Table 262 — Literals of HydMachineConstructionKind ..o, 613
Table 263 - Literals of HydMachineControlModeKind.............ccoooiiiiiiiiiiiii . 614
Table 264 — Literals of HydMachineGeneratingModeCtlValueKind ................ccoooiiiinnin, 614
Table 265 — Literals of HydMachineGeneratingModeKind ..o, 615
Table 266 — Literals of HydMachineGeneratingServiceCtlValueKind ..................c.oonie, 615
Table 267 — Literals of HydMachineGeneratingServiceKind .............ccooiiiiiiinnn, 616
Table 268 — Literals of HydMachineOperatingModeKind ...............coiiiiiiiiiiiii . 616
Table 269 — Literals of HydMachineOperationalStateKind.................ccoi, 616
Table 270 - Literals of HydMachineOperationalTransitionKind ..., 617
Table 271 — Literals of HydMachineUseKind.............ccoiiiiiiiii e 617
Table 272 — Literals of HydUnitGeneratingModeCtIValueKind .............c.cooiiiiiinnes, 618
Table 273 — Literals of HydUnitGeneratingModeKind............c.ooiiiiiiiii, 618
Table 274 — Literals of HydUnitGeneratingServiceCtlValueKind................cccoiiiiiiinnee, 619
Table 275 — Literals of HydUnitGeneratingServiceKind............cccoooiiiiiiiii, 619
Table 276 — Literals of HydUnitOperatingModeKind .............ccooiiiiiiiiiiiii e, 619
Table 277 — Literals of HydUnitOperationalStateKind ...............coooiiii, 620
Table 278 — Literals of HydUnitOperationalTransitionKind.................ccoooiiiiiiiiiiii, 620
Table 279 — Literals of HydUnitStartupModeKind ..o, 621
Table 280 — Literals of LevelReferencePointKind ... 621
Table 281 — Literals of MatrixOperationKind............coooiiiiiiiiii e, 621
Table 282 — Literals of MediaKind ........ ... 622
Table 283 — Literals of PermanentDroopKind...........coviiiiiiiiii e, 622
Table 284 — Literals of StartingQueueStatusKind ..o 623
Table 285 — Literals of StartPriorityKind...... ..o 623
Table 286 — Literals of SurgeTankConstructionKind ..............ccoiiiiiiiiiiiiii e, 623
Table 287 — Literals of SurgeTankSortKind ... 624
Table 288 — Literals of TagSortKind ....... ..o 624
Table 289 — Literals of ThmMachineControlModeKind ..o, 624
Table 290 — Literals of ThmMachineGeneratingModeCtIValueKind ...............ccooiiiinnin, 625
Table 291 — Literals of ThmMachineGeneratingModeKind...............coooiiii e, 625
Table 292 — Literals of ThmMachineOperatingModeKind ..o, 626
Table 293 - Literals of ThmMachineOperationalStateKind ..., 626
Table 294 — Literals of ThmMachineOperationalTransitionKind....................oooii. 627
Table 295 — Literals of ThmUnitGeneratingModeCtlValueKind.................cocoiinen, 627
Table 296 — Literals of ThmUnitGeneratingModeKind ................ccocoiiiiiiiii, 628
Table 297 — Literals of ThmUnitGeneratingServiceCtIValueKind................cooiiiinnin, 628
Table 298 — Literals of ThmUnitGeneratingServiceKind ...............cooiiiii, 629
Table 299 — Literals of ThmUnitOperatingModeKind...............oooiiiiiiiiii, 629
Table 300 - Literals of ThmUnitOperationalStateKind...............cooiiiii 629
Table 301 — Literals of ThmUnitOperationalTransitionKind................ccoooiiiiiiiiii . 630
Table 302 — Literals of ThmUnitStateForConnectingKind ..., 630
Table 303 — Literals of ThmUnitStartupModeKind ..., 631
Table 304 — Literals of TurbineConstructionKind...........cooooiiiiiii 631

22



IEC 61850-7-410:2026 © IEC 2026

Table 305 — Literals of ValveConstructionKind.............ccooiiiiiiiiii 632
Table 306 — Literals of ValveUseKind ..........oiiiii e 633
Table 307 — Literals of BlockStatusKind...........c.ooiiiiii e, 634
Table 308 — Literals of FieldBreakerConfigurationKind .............coooiiiiii, 634
Table 309 — Literals of GridModeKind ..........o.ouiiiii e 635
Table 310 — Literals of GridOperationStatusKind............coooiiiiiiiiii 635
Table 311 — Literals of HydroControlModeKind .............coooiiiiiiiii e 635
Table 312 — Literals of PositionChangeKind ... 636
Table 313 — Literals of RequestedStateKind ..., 636
Table 314 — Literals of UnitOperationModeKind ..., 637
Table 315 — Literals of UnitOperationStatusKind..............coiiiiiii . 637
Table 316 — Literals of ValvePositionChangeKind ..............coooiiiiii 638
Table 317 — Attributes Of RS T ... . 639
Table 318 — AttribULES Of TAG ... . e 641
Table 319 — Literals of TagStateKind ........ ..o 643
Table A.1 — Compatibility @ssessment ... ... 644
Table A.2 — Compatibility tables........ ..o 644
Table C.1 — Comparisons of modelling concepts between large power generation

AN DE R .. 655
Table G.1 — Proposal for the migration of Logical Node classes to IEC 61850 future

=T 114 oo S 674

23



IEC 61850-7-410:2026 © IEC 2026

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Communication networks and systems for power utility automation -
Part 7-410: Basic communication structure - Hydroelectric power plants,
steam and gas turbines - Logical node classes

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

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

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

7) 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.

8) 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.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 61850-7-410 has been prepared by IEC technical committee 57: Power systems
management and associated information exchange. It is an International Standard.

This third edition cancels and replaces the second edition published in 2012 and
Amendment 1:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) New concepts and constructs for modelling of large power generation;

b) Addition of new Logical Nodes to cover systems and details of the power generation domain
previously not modelled in a sufficient way;

c) Review of existing Logical Nodes concerning structure, use of Common Data Classes and
naming;
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d) Fixes and improvements of some names and descriptions of Data Objects;
e) Improvements of the structure and enumerations within the Domain Logical Nodes;
f) Addition of new Logical Nodes with respect to maintenance and supervision functionality;

g) Updating of Logical Nodes for PSS functionality (LNs: APSS, APST and APSF) reflecting
the updated PSS standard IEEE 421.5:2016;

h) Incorporation of Amendment 1, including among other things the Group E Logical Nodes;

i) Resolutions to all known UML Issues related to IEC 61850-7-410;

j) This 3™ edition is autogenerated from the UML file;

k) Upon publication the updated IEC 61850-7-410 NameSpace will be made available as a
Code Component on the TC57 web page.

In the Edition 3 of this document, a new modelling approach is applied. In order to achieve
greater efficiency and harmonization of the IEC 61850 information model by streamlining the
Namespaces it is divided into, the structure of the latest revisions of the Namespaces related
to the power generation domain, aims to:

— share common concepts, approaches, and models in the generation domains,
— increase the modularity of the model itself and enable its extension.

This edition hence introduces a new modeling approach, which is further explained in Clause 5.
The pillars upon which the new approach is founded are as follows:

— alayered architecture for the power station model, in accordance with the control hierarchy
concepts defined in IEC 60050-351-55;

— a comprehensive review of the models considering the approach outlined in
IEC 61850-7-420:2021, aimed at harmonizing fundamental concepts in the power
generation domain;

— a systematic alignment with the concepts outlined in IEC 61850-7-500:2017.
Specific aspects typical of the large power generation domain are also addressed in the present

document. The relationship between concepts described in this document and the ones of
related standards can be found in Annex B and Annex C.

In addition to this objective, Edition 3 provides clarifications on the purposes and intended use
of such information model in a new set of explanatory clauses, which were not present in the
previous editions.

The text of this International Standard is based on the following documents:

Draft Report on voting

57/2885/FDIS 57/2917/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This IEC standard includes Code Components i.e. components that are intended to be directly
processed by a computer.
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Such content is any text found between the markers <CODE BEGINS> and <CODE ENDS>, or
otherwise is clearly labelled in this standard as a Code Component.

The purchase of this IEC standard carries a copyright license for the purchaser to sell software
containing Code Components from this standard to end users either directly or via distributors,
subject to IEC software licensing conditions, which can be found at: http://www.iec.ch/CCv1.

Table 1 shows all tracking information of IEC 61850-7-410:2024A namespace building-up

Table 1 — Tracking information of IEC 61850-7-410:2024A namespace building-up

Attribute Content

Namespace IEC specific information

Version of the UML model used for WG18built8
generating the document (informative)

Date of the UML model used for generating | 2026-05-10
the document (informative)

Autogeneration software name and j61850DocBuilder 02.04 based on jCleanCim beta9.4 (derived from
version(informative) jCleanCim 02-02)

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

— reconfirmed,

— withdrawn, or

— revised.
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INTRODUCTION

This document addresses the IEC 61850 information modelling for hydro power plants, as well
as for steam and gas turbines. This document provides an information model that can be applied
for basic power plant facilities as well as for more complex installations of multiple production
units and supporting auxiliary systems, including dams and water ways for hydro power. This
document provides information on how interactions between resource capabilities, operational
functions and intra-system power plant coordination are modelled.

Other IEC 61850 documents address the services modelling (IEC 61850-7-2) and the mapping
to communication protocols (IEC 61850-8-x).
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1 Scope

1.1 General

This part of IEC 61850 specifies the logical node classes for use in the domain of hydroelectric
power stations, steam and gas turbines.

This IEC61850 domain information model standard utilizes the existing Logical Node (LN)
classes defined in IEC 61850-7-4, Basic communication structure — Compatible logical node
classes and data object classes where possible, while defining new and extended domain
specific LN classes to provide the necessary data objects for application to functions and
systems in the domain of hydroelectric power stations, steam and gas turbines. The domain
information model includes the interface towards a central operator centre’s control functions.

The Scope of this document, related to steam and gas turbine specifics, is limited to overall
control functions and generator and turbine control functions. For hydroelectric power, the
scope includes the entire power station automation system.

Edition 3 is intended to form a basis for extensions in local implementations. Such extensions
may be defined in profiles. Many of the Logical Nodes defined in this document are designed
to be suitable for use in domains beyond the scope of hydro power plants and steam and gas
turbines. A suggested structure of the Logical Nodes into packages for integration with other
domains is provided in Annex G (informative), Migration of this document to the future edition
of IEC 61850.

1.2 Published versions of the standard and related namespace names

Table 2 provides a reference between all published editions, amendments or corrigenda of this
document and the full name of the namespace.

Table 2 - Published versions

Edition Publication date Webstore Namespace OCL namespace
Edition 1.0 2007-08 IEC 61850-7-410:2007 NA NA
Edition 2.0 2012-10 IEC 61850-7-410:2012 NA NA
Edition 2.1 2015-11 IEC 61850-7-410:2012 NA NA

+AMD1:2015 CSV

1.3 Identification of the Code Component(s)
1.3.1 Identification of the namespace description

The namespace associated with this document is an NSD (Namespace Definition) file as
defined in IEC 61850-7-7.

NOTE The NSD files are distributed as a Full (complete machine-readable file) Code Component and as a Light
(reduced machine-readable content version) Code Component.

Table 3 shows all attributes of IEC 61850-7-410:2024A namespace.
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Table 3 — Attributes of IEC 61850-7-410:2024A namespace

Attribute Content

Namespace nameplate

Namespace Identifier IEC 61850-7-410

Version 2024

Revision A

Release 4

Full Namespace Name IEC 61850-7-410:2024A

Full Code Component Name IEC_61850-7-410.NSD.2024A4 .Full
Light Code Component Name IEC_61850-7-410.NSD.2024A4.Light
Namespace Type domain

Namespace dependencies

includes IEC 61850-7-4:2007B version:2007 revision:B

1.4 Code Component distribution

Each Code Component is a .zip package containing the electronic representation of the Code
Component itself, with a file describing the content of the package (IECManifest.xml).

The life cycle of a Code Component is not restricted to the life cycle of the related publication.
The publication life cycle goes through two stages, Version (corresponding to an edition) and
Revision (corresponding to an amendment). A third publication stage (Release) allows
publication of Code Component in case of urgent fixes of InterOp Tissues, thus without need to
publish an amendment.

Consequently, new releases of the Code Component may be released, which supersede the
previous releases, and will be distributed through the IEC TC57 web site at:

https://www.iec.ch/tc57/supportdocuments

The latest version/release of a Code Component will be found by selecting the file for the Code
Component with the highest value for VersionStatelnfo, e.g.
IEC_61850-7-410.NSD.{VersionStateInfo}.full.zip.

For conformance testing, implementations should always use the latest downloadable Code
Components, as the Code Components may be subject to updates. See technical corrigenda
and XSD history files.

When the Code Components associated with this document have a full version and a light
version, the light version is freely accessible.

When the Code Components associated with this document have a full version only, the full
version is freely accessible.

The freely accessible Code Components are available on the IEC website for download at
https://www.iec.ch/tc57/supportdocuments, but the usage remains under the licensing
conditions.
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1.5 Application of the logical node classes

Examples of modelling according to IEC 61850 in the domains of hydroelectric power stations,
steam and gas turbines are found in IEC TR 61850-7-510, Basic communication structure —
Hydroelectric power plants, steam and gas turbines — Modelling concepts and guidelines. In
that Technical Report, examples are given showing how to use the model for hydroelectric
power plants, steam and gas turbines in a Reference Designation System according to, for
example, ISO/IEC 81346.

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 60034:2022, Rotating electrical machines - Part 1: Rating and performance

IEC 60041:1991, Field acceptance tests to determine the hydraulic performance of hydraulic
turbines, storage pumps and pump-turbines
IEC 60041:1991/COR1:1996.

IEC 60050-351:2013, International Electrotechnical Vocabulary (IEV) - Part 351: Control
technology

IEC 60545:2021, Guidelines for commissioning and operation of hydraulic turbines,
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