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E TC 57
_ CMM Responsibilities/Activities

» WG 13 issues discussions weekly

||I|||||I|JlII||

» Coordinate new CIM modeling

» Address issues for ENTSO-E

» Work with other Model Managers
» Meeting of all Model Managers in Nuremberg and Interlaken

» Clean the model for “jCleanCIM” errors
» Maintaining issues list and change log
» Respond to email and CIMug questions
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ETC 57
Modeling Issues Meetings

||I|||||I|JlII||

» Regular WG13 Issues web conferences
» Weekly meetings Wed 10 AM US Central time

» Typically 5 to 10 people attend
» Steady progress on ENTSO-E issues and HVDC

» Cross WG participation in meetings is really helping
» We now have sharepoint access across WG13,14,16
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Issues summary counts

» WG13 Issue counts
» Open = 68
» Review = 11
» Closed = 860

|I||||||I|Jl||||

» Combined open issues
» Open = 37
» Review =19
» Closed =132




Model Assembly from WG’s

WG13 WG14 WG16
61970 >

A\

61968

N AN

62325

N

*61970 Package (WG 13) is independent of other packages
*61968 Package (WG 14) is dependent on 61970 package

*62325 Package (WG 16) is dependent on 61970 and61968 packages
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Model Assembly from WG’s

IEC61970

/\
|
|
|
|
|
|
|
|
I

(from TC57CIM) //1 h

TC57CIM::CombinedVersion

+ date :Date[0..1] = 2012-10-04 {readOnly}
+ version :String [0..1] = iec61970CIM16v1... {readOnly}

/ \
/ \
/ \
/ \
/ \
/ \
/ \
| \
/
/ IEC61968
/
/
/
/ //7 (from TC57CIM) {7
/ / /
/ / /
/ / /
IEC62325 //
/
/
/1| /
(from TC57CIM) 7/ /
/ /
/ /
/ /
/ /
~~ / /

PackageDependencies

(from TC57CIM)

IEC61970::IEC61970CIMVersion

+ date :Date[0..1] = 2012-10-04 {readOnly}
+ version :String [0..1] = IEC61970CIM16v 13 {readOnly}

«version»
IEC61968::IEC61968CIMVersion

+ date :Date[0..11 = 2012-10-14 {readOnly}
+ version :String [0..1] = IEC61968CIM12v05 {readOnly}

IEC62325::1EC62325CIMVersion

+ date :Date[0..1] = 2012-07-17 {readOnly}
+ version :String [0..1] = IEC62325CIM02v05 {readOnly}

PackageDependenciesCIMVersion

+ date :Date[0..1]1 = 2011-05-07 {readOnly}
+ version :String [0..1] = 6 {readOnly}
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Model Assembly from WG’s

LR

Legend WG13 track WG14 track | waG16 track

@) @

0@
Q@@

61968

62325

L@

JL edit ]

£ 0 a £
JL breaking edit .
<1 synch

Combined
release
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< | Member Corporations | Join UCA

\

Upcoming Meetings

UCAIug Summit 2012

CIMug Announcerments

UCA Summit 2012

A Joint CIM/ OpenSG / Testing / Green Button / IEC 61850 Users Group Mecting:

O hog Advancing Interoperability for the

Meetings

PrierEe Utility Enterprise and Systems
Groups

Calendar October 22-26, 2012 >> New Orleans, Louisiana USA

Current CIM Model
Drafts

Welcome to the CIM Users Group!

The CIM Users Group (CIMug) was formed in 2005, as a subgroup of the UCA International Users Grou
which users, consultants, and suppliers could cooperate and leverage the IEC CIM international standards

Releases
o - interoperability across the utility enterprise. The primary purpose is to share technology basics, best prac
JordpiDornsins . resources while Advancing Interoperability for the Utility Enterprise.
Draft IECTC 57 . S
Dacuments What is the CIM and why is it needed?
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TC 57

Upcoming Meetings

UCAIug Summit 2012

CIMug Announcements
What's Mew

Meetings

Frojects

Groups

Calendar

ZIM Primer - FREE!

Current SIM Model
Dirafts

Fast CIM Model
Feleases

Interop Documents

Draft IECTC 57

a e -1 i
o H T
Member Corporations | Join UCAIug

Search CIM

ZIMug = Current CIM Maodel Drafts

m Current CIM Model Drafts

Official CIM LML miodel for use by CIMug rembers, This release is approved by IBC WG 13 and 14,

Welcome to the repository of CIM UML Model files. These files are the most recent draft version of the model. The model is .
for use with Sparx Enterprise Architect and .xMI format supports other CIM tools {such as IBM Rational Software Modeler ar

If wvou do not have UML tools, Sparx provides a free viewer {EaLite) that is available for download at their website {click her

Mote: This document library is only available to CIM Users Group and UCAIug members, Previous CIM model releases are av
CIM Model Releases page. If you are a CIM member and have just created a new CIM site account, or if you have just purc

your account to be given member status.

Mew =+  Upload =  Actions - Settings -

Title Marne

draft CIM16 + DiCIMIZ + MCIMOZ base CIM {short circuit and grounding, Cynamics, HYDC)
DCIM (operations, oukages, trouble tickets, people, procedures) iecG1970ciml &yl 3_iect1968ciml2v05_iecs23250im0 2y 05
market CIM (COY Ed. 1)
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ETCS?
| CIM UML and Related Files

» Zip file of combined UML includes model and related
documents from WG 13, WG 14, and WG 16.

||I|||||I|JlII||

» Model name includes model version from each WG

1ec61970cim16v13 1ec61968cim12v05 1ec62325cim02v05

M 16 version 13 (WG 13)

» 61970 C
» 61968 CIM 12 version5 (WG 14)
» 62325 CIM 2 version 5 (WG 16)

P 10




ETCS?
| CIM UML and Related Files

General Files
» EA UML model
1ec61970cim16v13 1ec61968cim12v05 1ec62325cim02v05.eap

“.|I||II

L

» XMI formats exported from EA
* XMI for CIMTool

« XM| 1.1
« XMl 2.1

» Combined Issues list
combined-CIM-Iissues-2012-10-17.xlsx

» |ICleanCim Report
jCleanCim-iec61970cim16v13 1ec61968cim12v05 iec62325cim02v05.log
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ETCS?
| CIM UML and Related Files

‘WG 13 Files

» WG 13 Issues List
wg1l3-CIM-issues-2012-09-26.xIsx

L]

» WG 13 Modeling and Issues Report
wgl3-ciml16-report-2012-09-26.doc

» 61970 Change Log
1ec61970cim16v13 1ec61968cim12v05 1ec62325cim02v05-

changes.docx
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ETCS?
| CIM UML and Related Files

WG 14 Files

|

» WG 14 Issues List
wgl4-CIM-issues-2012-10-14.xIsx

» WG 134 Change Log
wgl4-change-log.txt




ETCS?
| CIM UML and Related Files

WG 16 Files

|

» 62325 Release Notes
lec62325cim02v05-changes.rtf

» 62325 Change Log
IEC 62325 change log.xls
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WG 13 Issues List

A B C D E F
Issue [Authors / Date Clause/ Description of Issue Proposed Resolution Decision
No. Contact info Submitted Subclause/
Paragraph/
Figure/ Table | ¥ - -
13 90 [ENTSO-E 8/172011 Wires ENTSO-E 12 - SynchronousMachine PU
916 Some attributes need to be PUL
13_91 |ENTSO-E 8172011 Equivalents ENTSO-E 13 - Equivalentlnjection support Ward (Meed to deterine the exact needs here.
Equivalentinjeciton should be able to represent
extended Ward.

1N

917

13_92 |ENTSO-E 8172011 Equivalents ENTSO-E 14 EquivalentNetwork-
EquivalentEquipment optional
The association should be optional, thus allowing
equivalents that are not contained in any specific
918 EquivalentNetwork.

13 93 [ENTSO-E 8172011 DiagramlLayout ENTSO-E 15 Difference message header Update 6197
parallel
The header structure has changed since 2010, but
the 552 does not provide the right format for the new
header. According to IEC 61970-552, page 24, the
header is embedded in the DifferenceMadel
statement.
The |EC 61970-552 should be corrected so that
header is parallel with the DifferenceModel
919 statement.

13 94 [ENTSO-E a/17/2011 DiagramlLayout ENTS0-E 16 DiagramObject rotation Alan agreed this needs clarified. Alan to give
The documentation of the DiagramObject rotation  |documenation update for this
should specify the meaning of zero degrees and the
920 rotation direction {(clockwise/counter clockwise)

13 95 [ENTSO-E a/17/2011 StateVariables ENTSO-E 17 SvShortCircuit is not useful This might warrant WG14 discussion also.
The class should be reconsidered. It is suggested to
be deleted. It does not contain input data, only
results, but it is unclear for which short-circuit
settings the result values are given (single phase, 3-
phase, etc.; max or min currents; short-circuit
921 location, etc ).

13 96 [Kendall Demaree |8/18/2011 Topology BusNameMarker needs priority attribute Add new attribute to the UML model of Used name
Tao use the name markers we need a priority when  |BusMameMarker 61970cim16
multiple names are connected into one bus. This is |The suggestion it to use a priority number to of CIMDatat
from Statnett. define which cim:BusMameMarker should be
used Rased on the

P15



WG 13 Issues List

F G H I J K L
Proposed Resolution Decision Status Based on release  Solution (to be) Solution Solution
applied to release applied applied
date by
Open 61970cim15v28 61970cim16
1 |Meed to deterine the exact needs here. Open 61970cim15v28 61970cim16
Open 61970cim15v28 61970cim16
Update 61970-552. Open 6197 0cim15v28 51970cim16
]
Alan agreed this needs clarified. Alan to give Open 61970cim15v28 61970cim16
documenation update for this
!
This might warrant WG14 discussion also. Open 61970cim15v28 61970cim16
to
I-
Add new attribute to the UML model of Used name attribute simply "priority” in Closed 61970cim15v32 61970cim16v01 8182011 ARN
BusMameMarker 61970cim16v01.  Still need to discuss use
s |The suggestion it to use a priority number to of CIMDatatype for priority.

define which cim:BusMameMarker should be
used Based on the

P16




TC 57 ==
. iec61970cim16v04 ...-changes.docx
(example)

1ec61970ciml16v04 iec61968cim12v0l iec62325cim01v07 release
2012-01-10

|||||||||”||II

Includes new IEC61970 package.

Changesfor iec61970cim16v04 package

List of breaking changes since cim15v33 are below:

e (Changed name of class PhaseTapChangerAsymetrical and PhaseTapChangerSymetrical to
include two m’s. Changed to PhaseTapChangerAsymmetrical and
PhaseTapChangerSymmetrical. Change made in ciml16v02.

Added issue 13_108 — PotentialTransformer.ptClass attribute is ambiguous string

Change name of LineTrap to be WaveTrap
Statnett does not want LineTrap name after all and WaveTrap is better name which Statnett also

prefers. So the recently closed issue 13101 was updated and closed. Note this name change was
made after we decided to keep the LineTrap name, but we had kept that name (only a week old)

because we thought Statnett wanted it.

Add Petersen coil normallmpedance attribute
Added attribute.

Add PotentialTransformer type as inductive or capacitiveCoupling
Add new enumeration PotentialTransformerKind with enums of inductive and capacitiveCoupling.

Add new attribute to PotentialTransformer.type:PotentialT ransformerKind.

Issue 13_102 change to ToClose.

Fixed spelling of positive in class SvShortCircuit attribute rPerX documentation.

Minor spelling correction in documentation. lIssue 13 107 closed.



ETC o7
O - Status Summary

» 61970 CIM 15
» 61970cim15v33 is “final” release — September 2011

» 61970-301 Edition 5 to IEC — February 2012

|I||||||I|Jl||||

» 61970 CIM 16
» 61970cim16v10 tested at July 2012 ENTSO-E IOP

» Testing included Short Circuit Calculations
» Testing did not include HVDC or Dynamics

P18



» Finalize HVDC Model by Feb. 2013
» Will include Current Source Converter
» May not include Voltage Source Converter yet

CIM 16 Roadmap

LLUTTTLER |

» Dynamics
» Standard Models is complete

» User Defined Models in progress

» 2013 ENTSO-E IOP

» Test HYDC Model
» Test Dynamics Standard Models

P19
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- CIM 16 Roadmap

HHHASHHRN

» Freeze CIM UML following ENTSO-E 2013 IOP
» Release 61970-301 Edition 6 to IEC




- CIM16 Changes

LT[

» 61970 CIM16 model additions
» Grounding models (Petersen coil and related models)

» Short Circuit Parameters

» HVDC
» Dynamics from EPRI project

P21



CIM16 Changes

» 61970 CIM16 New Topics
» System Integrity Protection Schemes - SIPS (aka Remedial

Action Schemes - RAS)

» Operational limits enhancements

« Most restrictive equipment
* Environmental dependencies

» Load model (combined #607, #1088)

» Wind Generation

|I||||||I|Jl||||

P22
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PetersenCoil and grounding

Bl
B2
| I
XF11 ‘CP w
| 1
| 1
XF1 - XF4
| |
| |
| | .
| |
: : G ? sca
1 L1 I .
| 1 c2
| |
| | )
I I Coil 2
I e U e —
- phases=ABC -

phases=ABCN

phases=ABCN

PowerTransformer
XF1

phases=N phases=N

erTransformer

GroundigSwitch
Sc2

GrondingSwitch
sc1

Terminal Terminal Terminal Terminal

Includes
node C11
in diagram

| leuiwsa)

Switch
SC12

ACLineSegment

PetersenCoil
1

phases=ABC

P23
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TC 57

PetersenCoil and Grounding

/dentifiedObject
Core::PowerSystemResource

Core::Equipment

T

Core::ConductingEquipment

i

EarthFaultCompensator

+ r :Resistance [0..1]

N R

Groundinglmpedance

PetersenCoil

+ X :Reactance [0..1]

+ + + + + + 4

mode :PetersenCoilModeKind [0..1]
nominalU :Voltage [0..1]
offsetCurrent :CurrentFlow [0..1]
positionCurrent :CurrentFlow [0..1]
xGroundMax :Reactance [0..1]
xGroundMin :Reactance [0..1]
xGroundNominal :Reactance [0..1]

«enumeration»
PetersenCoilModeKind

fixed
manual
automaticPositioning

P 24




ETC " |ENTSO-E Issues

LLUTTTLER |

Additions made for ENTSO-E 2011 IOP, but not
added to frozen CIM 15.

» ExternalNetworkinjection (new class)

» Subtype of RegulatingCondEquip
» Previously called ExternalNetwork for IOP

» Used for Short Circuit calculations (IEC 60909)

P25



ETC " /ENTSO-E Issues

LLUTTTLER |

Added attribute BusbarSection.ipMax
» Maximum allowable peak short-circuit current (IEC 60909)

Added attribute RotatingMachine.ratedPowerFactor

» Power factor (nameplate data)
» Used primarily for short-circuit (IEC 60909)

Added attribute RotatingMachine.ratedU

» Rated voltage (nameplate data)
» Used primarily for short-circuit (IEC 60909)

P 26



ETC " |ENTSO-E Issues

LLUTTTLER |

Added attribute ACLineSegment.

shortCircuitEndTemperature
» Maximum permitted temperature at the end of SC for the

calculation of minimum short-circuit currents.

Added attributes added to PowerTransformer

» beforeShCircuitHighestOperatingCurrent - highest
operating current (Ib in the IEC 60909-0) before short

circuit
» beforeShCircuitHighestOperatingVoltage - highest
operating voltage (Ub in the IEC 60909-0) before short

clrcult

P27



ETC ' /ENTSO-E Issues

Attributes added to PowerTransformer (cont'd)
» beforeShortCircuitAnglePf - angle of power factor before
short circuit (phib in the IEC 60909-0)

» highSideMinOperatingU - The minimum operating
voltage (uQmin in the IEC 60909-0) at the high voltage side

(Q side) of the unit transformer of the power station unit
» IsPartOfGeneratorUnit - Indicates whether the machine is
part of a power station unit (IEC 60909)

» operationalValuesConsidered - used to define if the data
(other attributes related to short circuit data exchange)

defines long term operational conditions or not

||I|||||I|JlII||

P 28




ETC " |ENTSO-E Issues

LLUTTTLER |

Attributes added to SynchronousMachine
» earthing - Indicates whether or not the generator is

earthed
» earthingStarPointR - Generator star point earthing

resistance
» earthingStarPointX - Generator star point earthing

reactance
» equivalentResistance - Equivalent resistance of

generator
» Ikk - Steady-state short-circuit current of generator with

compound excitation during 3-phase short circuit
» mu - Factor to calculate the breaking current (Section
4.5.2.1 in the IEC 60909-0)

P 29



ETC " /ENTSO-E Issues

LT

Attributes added to Equivalentinjection

»MinQ and maxQ - Used for modeling of infeed for load
flow exchange. Not used for short circuit modeling.

» I - Positive sequence resistance, used to represent
Extended-Ward (IEC 60909)

» r0 - Zero sequence resistance (IEC 60909)

» r2 - Negative sequence resistance (IEC 60909)
» X - Positive sequence reactance (IEC 60909)

» X0 - Zero sequence reactance (IEC 60909)

» X2 - Negative sequence reactance (IEC 60909)

Also added association to ReactiveCapabilityCurve

P 30



ETC ' /ENTSO-E Issues

Attributes added to EquivalentBranch (cont'd)
» positiveR12 - Positive sequence series resistance from

terminal 1 to terminal 2. (IEC 60909)
» positiveR21 - Positive sequence series resistance from

terminal 2 to terminal 1. (IEC 60909)
» positiveX12 - Positive sequence series reactance from

terminal 1 to terminal 2. (IEC 60909)
» positiveX21 - Positive sequence series reactance from

terminal 2 to terminal 1. (IEC 60909)
» Similarly added negativeR12, negativeR21, negativeX12,
negativeX21, zeroR12, zeroR21, zeroX12, and zeroX21.

||I|||||I|JlII||

P31




ETC " |[ENTSO-E Issues

|I||||||I|Jl||||

For EquivalentEquipment

» Changed association to EquivalentNetwork to 0..1 in CIM
UML

» EquivalentEquipment (Equivalentinjection,
EquivalentBranch, etc.) no longer requires association to

an EquivalentNetwork
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ETC " |ENTSO-E Issues

|I||||||I|Jl||||

For ControlArea

» Changed association to EnergyArea to 0..1 in CIM UML

» ControlArea no longer requires an associated EnergyArea
(LoadArea or SublLoadArea)

P 33



ETC " |ENTSO-E Issues

|I||||||I|Jl||||

For PhaseTapChangerNonLinear

» ENTSO-E IOP had used “xMedian to be considered as
XMin - the reactance at the minimum tap step.”

» Replaced attribute xMedian with xMin.

P34



ETC " |ENTSO-E Issues

LLUTTTLER |

Attribute Switch.retained

» Originally used to specify switches retained in planning
models

» In EMS context flows on retained switches would normally
be computed in power flow

» Attribute will be changed to required in the Equipment
Profile (61970-452)
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ETC " |ENTSO-E Issues

LLUTTTLER |

Attribute DiagramObject.rotation

» Description in UML clarified to indicate that zero degrees is
pointing to the top of the diagram and rotation is always

clockwise

Class SvShortCircuit
» Removed from State Variables Profile (61970-456) and

from CIM UML

P 36



ETC ” 'ENTSO-E Issues

.|||IIIII|IJl||||.

For TapChanger

» Attributes highStep, lowStep, neutralStep, and normalStep
will be changed to required in the Equipment Profile

(61970-452)

P 37



ETC ' /ENTSO-E Issues

Changes for Generating Unit Subtype Issue

» For enumeration FuelType added “hardCoal” and
“oilShale” and clarified description of “gas” to specify

T

natural gas.
» Added attribute “totalEfficiency” to GeneratingUnit to

model the efficiency of energy transfer from the initial
fuel source to electrical energy.

» Added new attribute windGenUnitType to
WindGeneratingUnit to specify “offshore” or

“onshore’.




ERTC” 'ENTSO-E 2012 IOP Issues

T

Updated descriptions on:

» SynchronousMachine.r
» ExternalNetworklnjection.governorSCD, minP, and

maxP
» SynchronousMachine.satDirectTransX and

shortCircuitRotorType




ERTC” 'ENTSO-E 2012 IOP Issues

Tentatively agreed to add attribute “type” to
EnergySource with values:

||I|||||I|JlII||

» Unspecified
» Photovoltaic
» MarineUnspecified
» MarineTidal
» MarineWave
» MarineCurrents
» MarinePressure

P 40




"> 'ENTSO-E 2012 IOP Issues

Tentatively agreed to add
- NonlinearShuntCompensator model.

ConductingEquipment
RegulatingCondEq

ShuntCompensator

aVRDelay :Seconds [0..1]

grounded :WindingConnection [0..1]
maximumSections :Integer [0..1]

nomU :Voltage [0..1]

normalSections :Integer [0..1]

phaseConnection :PhaseShuntConnectionKind [0..1]
switchOnCount :Integer [0..1]

switchOnDate :DateTime [0..1]

voltageSensitivity :VoltagePerReactivePower [0..1]

+ + + + o+ +F

LinearShuntCompensator NonlinearShuntCompensator

bOPerSection :Susceptance [0..1]

bPerSection :Susceptance [0..1]
gOPerSection :Conductance [0..1]

1

?‘l -

+ + + +

gPerSection :Conductance [0..1]

NonlinearShuntCompensatorPoint

+ b :Susceptance [0..1]
+ b0 :Susceptance [0..1]
+ g :Conductance [0..1]
+ g0 :Conductance [0..1]
+ sectionNumber :Integer [0..1]

P41



ETCS? 'Remaining ENTSO-E Issues

||I|||||I|JlII||

Exchange of Operating State
» Some values in Equipment Profile change frequently

 CurrentLimit.value
* ReqgulatingControl.value

* ReqgulatingControl.mode
» Exchange of Equipment Profile for just these values

» Considering addition of an Operating State profile
specifically for input values

P 42




ETC *" /HVDC Draft Model

Goals:
» HVDC model that is sufficient for EMS applications

and planning
» Model that can be built upon for use with dynamic

studies
» Model that can grow as HVDC technology evolves

» Modeling for transient studies Is not in scope

LTI




EHTC  'HVDC Draft Model

» Initial draft of HYDC model produced by Lars-Ola

T

Osterlund
» Model includes representations for both Current

Source Converter and Voltage Source Converter
» Model includes topology modeling for meshed DC

networks
» Initial draft of HYDC model added to
IEC61970cim16v07/ at the end of April

» Modifications and clean-up continue




HVDC Draft Model

CIM Nomenclature

DCBridge
ConnectivityNode

DCPole

DCLmeSegment DCNode

SmoothingReactor

/5
A .
| 1/ Point of
Ao—8  EE— ,—q> + — Lommon
= WS - o I\ Coupling
RN 4 T ! eeo
iy

8.12

IEC 60633 Nomenclature
E12 HVDC transmission line

Keay
814 Earth electrodes

A AC system
B.S5 HWVDC system paole
B.11 Substation pole

P 45




"HVDC Draft Model

f The DCPole in CIM is identical with IEC 60633

Substation Pole.
The old CIM Redctifierinverter is identical with the CIM

DCPole.
DCPole Is associated with a DCPoleAC for
connection to AC network.

» DCPoleACComposite is a subtype of DCPoleAC for
simplified modeling.
» Bridge is a subtype of DCPoleAC for detailed

modeling.

DCPoleCSC and DCPoleVSC are subtypes of
DCPole to represent Current Source Converter and

Voltage Source Converter respectively.

—
—

4

P 46



"HVDC Draft Model
HVDC Draft CIM Model

—
—

» To avoid accidentally mixing DC and AC components
IN the same grid separate classes are used to define

for DC and AC connectivity.

» The characteristics of Terminals and Nodes also
differs between AC and DC

P 47



TC 57

HVDC Draft Model
HVDC Topology

IdentifiedObject IdentifiedObject
Core:: +Terminal +Measurements
ACDCT o | Meas::Measurement
ermina 0.1 0..*
IdentifiedObject Core::

Core::Terminal DCTerminal

0..* /// 0..*

+Terminals +Terminals

0./ o.:«

+DCTerminals +DCTeHmnaB

[\

+ConnchvnyNode +ConductingEquipment

/0"]

IdentifiedObject

Core::
ConnectivityNode

\1

Core::
ConductingEquipment

-+DCNode/0 1

IdentifiedObject
Core::DCNode

PowerSystemResource
Core::Equipment

P 48

+DCEqunEnt

Core::

DCConductingEquipment




&8 5 ‘HVDC Draft Model

HVDC Equipment

Equipment

Core::
DCConductingEquipment

JAVAVAVA B

DCSwitch
DCDisconnector DCBreaker

DCGround DCPole

N

DCBusbar

DCPoleCSC DCPoleVSC

DCLineSegment

DCReactor B

DCReactor needed for
transient and short
circuit studies

P 49
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HVDC Draft Model
HVDC Pole Overview

Core::

Equipment

DCConductingEquipment

A

Core::
ConductingEquipment

Equipment

-

DCPole

+DCPoleAC

++ 4+ ++ 4

bridgesinSeries :Integer [0..1]
delta :AngleDegrees [0..1]

idc :CurrentFlow [0..1]
idleLossFactor :ActivePower [0..1]
maxldc :CurrentFlow [0..1]
maxUdc :Voltage [0..1]

minUdc :Voltage [0..1]
participationFactor :Float [0..1]
poleLossP :ActivePower [0..1]
ratedldc :CurrentFlow [0..1]
ratedUdc :Voltage [0..1]
resitiveLossFactor :Float [0..1]
switchLossFactor :Float [0..1]
tapRatio :Float [0..1]

targetP :ActivePower [0..1]

uc :Voltage [0..1]

udc :Voltage [0..1]

uf :Voltage [0..1]

1..%
1 +DCPole

+Terminals
0..*

\

+ConductingEquipment

DCPoleAC

ACDCTermina
IdentifiedObject

Core::Terminal

Bridge

+DCPoles

\
0..”

+DCPolel | 1

+DCPole2

0..1

1
0..1

PowerSystemResource

DCBiPole

DCPoleACComposite

I e i T

frequency :Frequency [0..1]
phaseReactorR :Resistance [0..1]
phaseReactorX :Reactance [0..1]
rOTransformer :Resistance [0..1]
ratedS :ApparentPower [0..1]
ratedUf :Voltage [0..1]

ratedUl :Voltage [0..1]
rTransformer :Resistance [0..1]
x0Transformer :Reactance [0..1]
xTransformer :Reactance [0..1]

+PCCTerminal 1

+ operatingMode :DCBiPoleOperatingModeKind [0..1]

The PCCTerminal connects with the Point of Common
Coupling (PCC) via a Terminal at AC Equipment. Depending on
the configuration this may be a Terminal at the

HVDCPowerTransformer but it may also be a Switch.
Important is that the power flow measurement is the sum of
all flows into the HYDCPowerTransformers.

AN
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HVDC Converter Overview

DCConductingEquipment
DCPole
DCPoleCSC DCPoleVSC
+ activePowerControlMode :CSCActivePowerControlModeKind [0..1] + activePowerControlMode :VSCActivePowerControlModeKind [0..1]
+ alpha :AngleDegrees [0..1] + maxModulationlndex :Float [0..1]
+ gamma :AngleDegrees [0..1] + maxValveCurrent :CurrentFlow [0..1]
+ maxAlpha :AngleDegrees [0..1] + modulationConstant :Float [0..1]
+ @xGamm :AngleDegrees [0..1] + modulationlndex :Float [0..1]
+ m!nAIpha ‘AngleDegrees [0..1] + reactivePowerControlMode :VSCReactivePowerControlModeKind [0..1]
+ m!nGamma ‘AngleDegrees [0..1] + targetQ :ReactivePower [0..1]
+ minldc :CurrentFlow [0..1] + targetUdc Voltage [0..1]
+ operatingMode :CSCOperatingModeKind [0..1] + targetUpcc :Voltage [0..1]
+ targetAplha :AngleDegrees [0..1]
+ targetGamma :AngleDegrees [0..1]
+ targetldc :CurrentFlow [0..1] : , ;
+InitiallyUsedByDCPoleVSC +DCPoleVSC
«enumeration» «enumeration»
CSCOperatingModeKind CSCActivePowerControlModeKind +InitialReactiveCapabilityCurve
. . +ReactiveCapabilityCurves
inverter activePower 01 0.*
rectifier dcVoltage " l =
deCurrent VSCCapabilityCurve IdentifiedObject
———> Core::Curve
«enumeration» «enumeration»
VSCActivePowerControlModeKind VSCReactivePowerControlModeKind
activePower reactivePcc
dcVoltage voltagePcc
islanded
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E 'Dynamics

» Dynamics Package in CIM UML was informative In
CIM 15

HHHASHHRN

» Modified 61970 Package structure for inclusion of
Dynamics in CIM 16




TC 57 -
% Dynamics
Overview of 61970 Packages

Project Browser

Bl W R-E- + ) @

= [@] TCsTCIM

'{Erﬂain
= | IECA1970
T3 [EC61970Dependencies
| Base
- Crnamics
= IEC&1970CIMYersion
| IECA1968
| IECA2325
N PackageDependencies
= CombinedYersion
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Dynamics

Overview of 61970 Base Packages

B E @ E-E- 1+ 3 @
s
= 2] TCSFCIM

...... |"-"|E|il'|

= E"IE IECH1970

- B2 IEcCe1970Dependencies
=[] Base
@ ] DoclECE1970
Ij Damain
Ij —are

|j DiagrarmlLayouk
- ] OperationalLimits

Ij Topalogy

Ij Wires

Ij aenerakion
-] HYDiC

Ij LoadModel
Ij AuxiliaryEquipment
Ij Pratection
Ij Equivalents
Ij Meas

-] scapa

Ij iZontrolarea
Ij _ontingency
Ij SkakeVariables
] InfIECA1970
Dvnamics

LR

e
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Dynamics

Overview of 61970 Dynamics Packages

4
+
X

Project Browser
B o] 9 % T G- G-+ @
RS 1o |
= @] TCEFCIM
'-r_"g Main
= ] IECE1970
T3 [ECE1970Dependencies
Ij Base
= Ij Dvnarmics
%E CrynarmicsInheribance
%E DynamicsatandardConnections
%E Dynamicsstandardtodels
%E DynamicslUserDefinedConnections
%E DynamicslserDefinedModel
%E MetalynamicsModel

'””“I”llu

| ¥

Snal, [P0 ﬁ_.l'

Iil Dynamicsstandardtodels
AttributeBlockParameter
= Block

BlockConnection

BlockConnectivity
BlockPararneter
Dynamicsyersion
MetaBlock.

MetaBlockZonInput
MetaBlockConCukput
MetaBlockZonSignal
MekaBlockConnectable
MetaBlockiZonnection
MetaBlockZonnectivity
MetaBlockInpuk
MekaBlockInputReference
MetaBlockioutput
MetkaBlockOutputReference
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Dynamics
Links between Wires and Dynamics Packages

ConductingEquipment, Wires::RotatingMachine
Wires:: < + ratedPowerFactor :Float [0..1]
RegulatingCondEqg + ratedU :Voltage [0..1]

Core::ldentifiedObject

+ aliasName :String [0..1] Wires::SynchronousMachine

+ mRID :String [0..1]
+ name :String [0..1]

dynamics|model

StandardModels::
DynamicsFunctionBlock

+ enabled :Boolean [0..1] = true

Z% 0..1 +SynchronousMachineDynamics

StandardModels::RotatingMachineDynamics :] SynchronousMachineDy namics
damping :Float [0..1] = 0.0
inertia :Seconds [0..1] = 3.0 Y,
ratedS :ApparentPower [0..1]
saturationFactor :Float [0..1] = 0.02
saturationFactor120 :Float [0..1] = 0.12
statorLeakageReactance :Reactance [0..1] = 0.15
statorResistance :Resistance [0..1] = 0.005

+ o+ o+ o+ o+ o+

SynchronousMachineSimplified

equivDamping :Float [0..1]
equivinertia :Seconds [0..1]
equivReactance :Reactance [0..1]
equivResistance :Resistance [0..1]

SynchronousMachineDetailed

efdBaseRatio :Float [0..1] = 1.0

ifdBaseType :IfdBaseKind [0..1] = ifag
ifdBaseValue :CurrentFlow [0..11 =0
saturationFactor120QAxis :Float [0..1] = 0.12
saturationFactorQAxis :Float [0..1] = 0.02

| . <7 N

+ 4+ + +

SynchronousMachineUserDefined

o+ o+ o+

P 56



TC 57 -
E ‘Dynamics

Links between Wires and Dynamics Packages

.|III|IIII|JlII|

» SynchronousMachine (Wires) and
SynchronousMachineDynamics (Dynamics)

» ASynchronousMachine (Wires) and
ASynchronousMachineDynamics (Dynamics)

» EnergyConsumer (Wires) and LoadDynamics
(Dynamics)




ETC 57 Summary

> 619;Ocim15v33 out on sharepoint “final”

» 61970cim16v13 in progress with goals

» ENTSO-E Issues

» HVDC

» Dynamics
» Release of CIM 16 will follow 2013 ENTSO-E IOP

HHHASHHRN

» 61968 and 62325 iterating coordinated in parallel




