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Why, When it started ?

 For EDF R&D, it made sense to figure out :

 If CPSM profile (answering a NERC requirement) and UCTE DEF
could be compared and matched

« If Continental Europe could have an interest to align its standard on
IEC standard ...
* In 2005 : RTE financed EDF R&D on the converter between
UCTE and CIM CPSM

 In May 2006, EDF presented the first result to Paris CIM User
group (Converter from UCTE DEF to CIM CPSM)

UCTEZ2CIM converter
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Our statement in 2006 during Paris CIM User group ...

UCTE profile ?

UCTE =+ CIM (CPSM) works

nodal topology detailled topology
CIM (CPSM) = UCTE 1s easily feasible
detailled topology nodal topology

In addition to the detailled topology, the CIM accepts the
nodal topology (TopologicalNode)

But CPSM doesn’t

It could be considered to define a UCTE profile
equivalent to the CPSM profile,
but with a nodal topology (in addition to the detailled

topology or not) and possibly other european features j‘;‘ o
n F  epF
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How It continued ...

 Then EDF R&D continued the study to get a CIM CPSM to UCTE DEF converter.

 In June 2007 EDF and RTE announced that this complete specification will be
made publicly available to CIM user group  in November 2007.

LA International Users Group = CIMarchive Welcome eric lambert = |
E!m CIMarchive This List \-"l | L2
Groug
CIMug

CIMarchive = Model Exchange

Model Exchange

Wiew all Sike Conkent Mew ~ Upload ~  Actions - Wit All Documents -
Documents Twpe  Mame Modified ' Modified By
AT B 61970-454-Revl 81912007 11:32 &M by
5] Recycle Bin @j cim_ug_taskforce_model_exchange_report_ 20051104 Sr9Z007 11;32 AM ke
.__Ejj Designing Model Exchange Processes paper v Srofz007F 11:32 AM =1
%_ Mo LRl ESERT 11 32 AM kearye
Study_on_CimUcte_Formaks_LCTE_DEF _CIM_CPSM 1106/2007 4:39 PM fred
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S —
b‘a
N

€DF

R@D



Methodology applied for CIM-UCTE harmonization

Draft IEC 61970: Energy Management System
Application Program Interface (EMS-API) -

Part 452: CIM Network Applications Model Exchange UML CIM
Specification

Revision 3
Network Exchange Model

2006-07-28

>

Network Exchange profile

Maodel 1.Discovery
Frocess

UCTE
Subgroup ,Network models and forecast tools”

XML-RDF Implementation
CPSM profile

UITE

2. Transformation rules

UCTE data exchange format for load flow and
three phase short circuit studies II

(UCTE-DEF) UCTE DEF Implementation

profile
Version 01 (coming imnto force: 2003.00.0 /

Version coming o force: 2007.03.01)
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CTE
Subgroup  MNetwork models and forecast tools

UCTE data exchange format for load flow and
three phase short circuit studies

(UCTE-DEF)

This document describes thae WCTE format adopted for data exchange and provides
all the necessary imstructions about its wuse. The data refer to load flow and thres
phase short circut studies and describe the interconnects=d extra high woltags
network. Eguivalent metwork slements should be awvoided as much as possibie.

Appendix 1 contains instrections and explanations about how o use this format.

The data @are containsd in an unformatted standard 1S AS5C1 file without amy contraol
characters morgower it is stnictly forbidden to wuse diacrilic signs. Only the cuwrrent
pubzlished wersion of the UCTE format is to be ussd. I is not allowesd 1o add nom-
di=fined information into the described secticns of the file, The file i=s divided into

UCTE—DEF bBlocks in which determined ds

defined mamnsar:

e following blocks are defined:
COMBERNTS
MHODES
LIMNES
2 WINDINGS TRAMSFORMERS
2WINHDINGS TRAMSFORBMERS REGULATION
2WINDINGS TRAMSFORMERS SPECIAL DESCRIPTHIMN [(opfional)
EXCHARMGE POVWERS (optonal)

Each block is introduced by 3
character given abowe in bracksts. The end of & block i=s given by the next key lins or
the 2nd of the file. Mo “end command” is to be used. The sequence of the blocks in

the file is recommendsad as abowe. & 9



UCTE format

Nodes sortec
by countries

Base voltage

Load P, Q

Generation P, Q, Pmin, Pmax, Qmin, Qmax
If node PV or SL, Voltage Setpoint

Lines Type, R, X, B, in operation / out of operation
2 Winding R, X, B, G, in operation / out of operation
Transformers

2 Winding

Transformerg Tap number, voltage or phase shift increment
Regulations

& ™
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Topology

Node-Branch topology (or nodal topology)

 Most of the breakers are not modelled

e Data related to the state (open/closed) of the
different kinds of switches are carried by the branches

e Used in the UCTE format

Busbar-Breaker topology (or detailed topology)

* The breakers and all switches are modelled as

specific objects

* They carry the data related to their state

e Used in the CIM modelling -

A
€DF
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UCTE-CIM Mapping (1)

UCTE

CIM / CPSM

Node

ConnectivityNode, BusbarSection,
HostControlArea, Substation

Base voltage

BaseVoltage, VoltagelLevel

Load EnergyConsumer
Generation SynchronousMachine, GeneratingUnit
PV Node

Voltage setpoint

RegulationSchedule, Measurement
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UCTE-CIM Mapping (2)

UCTE CIM / CPSM

Busbar coupler| LoadBreakSwitch

) UCTE Line R

. S alle @, O 1o
Line o v\ '\ ’\

TransmlSSIOn Breakerl ACLineSegment Breaker2

line

® Terminal

Q Intermediate ConnectivityNode

.’\’—\) First created ConnectivityNode

& ™
9N
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UCTE-CIM Mapping (3)

UCTE CIM / CPSM
P UCTE Transformer ~
e o
2 Wlndlng / >;reakerz
Breakerl 1ransformerwindingl
Transformer Transformerwinding2
® Terminal
Q Intermediary ConnectivityNode
._ First created ConnectivityNode
2 Winding
Transformer | TapChanger
Regulation

11
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The first part of the specification is associated t

the study UCTE2CIM

FROM THE UCTE FORMAT TO THE CIM MODEL....ccccvsinimnassmssnsssssmsmssssssssss msssssssssassmsssmsssnns I

L= M Y T OO PR SRR T
e T T =T =l = OO URO ST |
Equivalent metwork EIBIMTEIIES .o
LT T o L OO i
D W = I e = =y RO O TR a A

e luie
fad ha s

2 3.1, Example of Zones from the [EEE 14-N008 Tl .o e 10
O S T S T e O ROOTOPOR 11
241 DAl ANAIYEIS e 12 K« If - Then
P o P N = = = e = OSSOSO PR 12
P 1 o] nt = o7 OSSOSO
B R = 11 - T OO
2621, Datsanal;fsls
26.3  Productions...
2631, Cata analysis

264 PViypenode. ... ..
2641, Ciata analysis: ...

Else ...»
2‘2551 SIE‘C.Ef}gIe mI:IdE ........................ SpeCification type

2T M BMIPLE OF LIME DT B oottt e e et emem e ee e e m e s Of
28, CoURLING (BUSBAR O LR e
B A B - | I T T OO

T document
with examples

2.10. T RAM S IRMERS oottt e cme e s e e et ame et me e e et e e mmsanea
2.1001.1. Ciata analysia: ..

2102 PowerTnansfonner n'a ra __________

21021, Ciata analysia: ..

2103 Tmnsfwmeﬂﬂndmgs n'ara
2.10.3.1. Ciata analysizs ... [

2.10.4. TapChanger da fa
21041, Ciata analysia: .. .
21042, « Phase regulatlun » case

2104217, Dataanalysis o
2.10.4.3. w Angle f Quadrature regulaion = CASE ...t e ee e ene
210431 Data analysis . O - 4
21044, Imprmrement-nfme data am:ura::y SO U SO S S OO SO UUUUSUSRRURU.. | J L
211, ExcHANGES (EXCHAM GE PO ER S ) et 38 9N
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UCTE—->CIM Converter (XSL)

Transformations on

the objects \

N/

XSL
sheets
CPSM
compliant
Loading Processing
module module
XML
Rules
Chaining of the
transformations N
VAN
€eDF
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14

UCTE—->CIM Converter validation

UCTE2CIM EUROSTAG-CIM EUROSTAG
converter converter load flow

CPSM compliant

Eurostag
load flow
results

Eurostag
ech file

Eurostag software used to study the transient stability of a
transmission network. It includes a load flow calcigliat

Eurostag CIM API tested during EPRI CIM interop test o

2004,2005,2006 eDF
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Then second part of the specification is associated

to the study CIM2UCTE

3. RETURNING FROM CIM TO UCTE avvvsrsssmmsssmnsimssssssssnssmssmasmssssssssmssssnssassnssssnssmsssasssasssassmsssd

T R 8 X T = = RO 30
3.2, ToPOLOGY - CREATION OF LT B MBS e 41
3 A I B M BN T e e ettt 42
e UM T DM e S T I ettt et e e et e e e et 43
T L X = L SRS 43
F . BN ER Y M S M e R e ettt e 43
B Y T L RS TRTTT 43
3.8, GENERATINGLIMITS AND SyHCHROMOUS M A CHINE S e 44
B BB AR LTI oo ettt ettt 45
3.10. BreakER, DISCOMMNECTOR, LOADBREAKSWITIH oottt et sttt 45
311, R A S P R M E R S e e e e ettt e e 45
3111, Considerations about the number of TapChangers. e A8
3112 BT GO B B IO IS e e e e 47
311.5 Freprocessing in the case of a non-reguiating Tapcnanger and a regulating
TapChanger. ... SO 1
J311.4. Faefds rn !'ne & 2 WfNDJNG TFANSFORMER » necum' SSURUROTRNUNOY - (s
3 11.5. Fields in the « 2 WINDING TRANSFORMER REGLILA TIDN B remm' [T -
3.11.5.1.  TapChanger associated with winding 2 . S 49
3.11.5.2. TapCThanger associated with winding 1 .. EEI
312 COMGLIUISION .ot et e e e e e e oo 50

4, APPENDIX A CIM OBJECT NAMING RULES ... s sssssnssssassnsans 98

5. APPENDIX B GRAPHIC REPRESENTATION OF THE IEEE 14-NODE FILE........ccocvvvranrenn. 56

& ™
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CIM->UCTE Converter (Java)

CPSM or DEF
CDPSM Compliant
compliant
Reading Instanciating Converting Writing
. “— module —»
module module module
(Java)

& ™
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Files Tested with the converters

Inputs

* A basic file provided by UCTE : 14 nodes

» A french UCTE file
* A European UCTE file

Qutputs

— 3 xml files built with
UCTEZ2CIM XSL converter

Outputs

— 3 ucte files built with
CIM2UCTE Java converter
+ 3 associated files

uctel4.uct

ucteEU.uct

UCTE2CIM

b T

Uctel4.xml

ucteFR.xml

R

ucteEU.xml

CIM2UCTE

—

\

uctel4J.ucl

[ ucteFRJict

(ucte nodes associated to which CIM Connectivity Node)

17

ucteEUJ.uct
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A way to continue ... DACF v02, CPSM Rev 4

Draft IEC 61970: Energy Management System UCTE
. . Subgroup ,,Network models and forecast tools”
Application Program Interface (EMS-API) -

UTTE

Part 452: CIM Transmission Network Applicatiohs

Model Exchange SpecificationProfile UCTE data exchange format for load flow and
three phase short circuit studies

Revision 34 (UCTE-DEF)
2006-08-282007-09-13

WVersion 01
Ts10m 2

ito force: 2003.09.01)
(coming into force: 2007,

& ™
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Another way to continue :
giving access to the UCTE-CIM converters through a portal

Laboratoire DIGI2TAL

1 - ENTREPOT DE RESEAUX
GELEOM
SELECTION DE RESESAL K

2-CONMYERTION DE FORMAT
ASC vers CIM-COPSM
CIM-COPSM vers &S50
ECH vers CIM-CPSM

LUCTE vers CIM-CESM
CIM-CPSM vers UCTE

 CIMCOE =T vers AL AB
CIM-CPSM vers EMTP

LIEMNS UTILES

CIr USER GROLIE

LISV TKT libre
BUGZIL LA (SUGGESTIONS) libre

F - PLANIFICATION

ELIROST A libre
PRAC litore
MOSARED libre

YISUALISATEUR DE RESEAU
CIM Viewer libre

MERCURY (STEATHCL Y[ED
EHMERCURY (locald
ZIMPHOMNY TEMPS BEEL

4 - TELECONDUITE

SITE-IMNPACT
FAR-RECOMNFIGLIRATION libre

MODELISATION

MODELE MSITE (CIM pour ECFE)
BMODELES DE PROCESSUS METIERS

Another way to continue :

The converters UCTE2CIM and CIM2UCTE could be
released as open source code
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The real work is starting ...

The main issues are :

» Defining what would distinguish the European profile from the
CIM for Planning profile

* Having a migration path from UCTE to CIM European profile
(based on tools, converters already existing)

e Having a policy in order to succeed

e Helping UCTE members to migrate their process

& ™
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Conclusion

* The specification provided by EDF Group and demaustt with
tools is one of the good starting point for harmorgzine 2 standards

» The specification document could (should) become a Tieahn
Report for IEC wgl3

e CIM-UCTE harmonization could (should) be managed like
CIM-ETSO harmonizatiofEuropean Task Force regrouping UCTE
and |EC experts) with a formal liaison established between UCTE
and IEC TC57

o It takes time to convince but important topics havedahticipated

If you believe in them... I
N
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21 R@D



