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PREGLED INFORMACIJSKE POTPORE
PRIJENOSNOG EES-a

 nadzor i vodenje u stvarnom vremenu,
 analiza i1 planiranje rada EES-a,

e potpora trzistu elektricne energije,

e upravljanje imovinom i odrzavanje.
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PREGLED INFORMACISKE POTPORE...
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PREGLED IEC NORMI
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PREGLED IEC NORMI

o IEC 61850
komunikacija
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IEC 61970

Cilj IEC 61970 je definirati:

— razmjenu podataka izmedu programske potpore
razliCitih proizvodaca u stvarnom vremenu,

— razmjenu podataka izmedu razliCite programske
potpore u centrima u stvarnom vremenu,

— sucelja za razmjenu podataka izmedu programske
potpore razliCitih generacija i tehnologija.
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IEC 61970

IEC 61970 — skup normi:
— Dio 1: Upute i opcCe preporuke,
— Dio 2: Rijecnik,
— Dio 3XX: Zajednicki model podataka (CIM
Common Information Model ),

— Dio 4XX: Specifikacija sucelja (CIS - Component
Interface Specification),

— Dio 5XX: Specifikacija sucelja u odredenim
tehnologijama (CIS Technology Mappings).
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IEC 61970

Br. norme Naziv (eng.) Opis

IEC 61970-2
Part 2: Glossar Rijecnik

ed1.0 (2004-07) y jeeh

IEC 61970-301 . : Zajednicki model podataka
Common information model (CIM) base . .

ed3.0 (2011-08) ! ! (CIM) * U pripremi ed.4

IEC 61970-401 Component interface specification (CIS)

ed1.0 (2005-09) | framework Specifikacija sucelja

IEC 61970-402

Common services Zajednicke usluge
ed1.0 (2008-06) v Jednicke usiug
IEC 61970-403 Generic data access Genericko sucelje za dohvat
ed1.0 (2008-06) podataka (npr. CIM modela)
IEC 61970-404 Optimizirano sucelje za razmjenu

High Speed Data Access (HSDA)

edl1.0 (2007-08) podataka u stvarnom vremenu

IEC 61970-405 Generic Eventing and Subscription Sucelje za slanje dogadaja i alarma
ed1.0 (2007-08) | (GES)

IEC 61970-407 . . Optimizirano sucelje za pristup
Time Series Data Access (TSDA - .
ed1.0 (2007-08) ( ) povijesnim podacima
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IEC 61970

Br. norme

Naziv (eng.)

Opis

IEC 61970-453
ed1.0 (2008-06)

CIM based graphics exchange

Razmjena grafickih podataka

IEC 61970-501
ed1.0 (2006-03)

Common Information Model Resource
Description Framework (CIM RDF) schema

Definicije CIM RDF sheme

IEC 61970-552-4
(radna verzija)

CIM XML Model Exchange Format

Razmjena podataka po CIM
XML formatu

IEC 61970-451
(radna verzija)

CIS Information Exchange Model For SCADA

Model sucelja za razmjenu
podataka za SCADA sustav

IEC 61970-452
(radna verzija)

CIM Static Transmission Network Model Profile

Profil CIM-a statiCke
prijenosne EE mreze

IEC 61970-454
(radna verzija)

Naming Service Specification

Definicije dodijeljivanja naziva

IEC 61970-456
(radna verzija)

Solved power system state profiles

Profili stanja EES-a

IEC 61970-502-7
IEC 61970-503-7

Common Services ‘C’ Language Profile
Generic Data Access ‘C’ Language Profile

Definicije zajednickih usluga i
GDA u C programskom jeziku

Z
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IEC 61970 —

PRINCIP INTEGRACIJE PROGRAMSKE
POTPORE U CENTRIMA
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Processor Processor Applications ~ Management Settlement Control
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SCAQA SCADA
mreza System Programs Programs CIM Server Programs Programs Programs
: : i Public Public Public
Legacy Public Public Public
Wrapper Da.ta Da.ta Data Data. Data. Data_
Component Execution System
and Component Adapters (e.g., Integration Bus)
- Distribution
TASE.2 Public A Management Public
- Data
mreza bata = I Systems
Programs Component Programs
Interface
TASE.2
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ZAJEDNICKI MODEL PODATAKA

e CIM (eng. Common Information Model) je apstraktni
semanticki model za opis elemenata
elektroenergetskog sustava, koji je normiziran kroz:

— |[EC 61970 — model prilagoden procesima
prijenosa elektricne energije kao sto su EMS (eng.
Energy Management System), SCADA, sustavi
upravljanja imovinom,

— |EC 61968 — modeli distribucije elektricke energije,
— |[EC 62325 - modeli trzista elektricne energije.
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ZAJEDNICKI MODEL PODATAKA
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EMS funkcije

Osnovni podaci (naziv,
ID, tip)
Elektricna svojstva
(impredancija raktancija,
vodljivost)
Lokacija i veze na
elektri¢noj mrezi

SCADA

Osnovni podaci (naziv,
ID, tip)
Nazivne elektri¢ne
veli¢ine
Lokacija i veze na
elektriénu mrezu
Procesni podaci o
pogonu i informacije o
kvarovima

Sustav upravljanja
imovinom

Osnovni podaci (naziv,
ID, tip)

Fizicka lokacija
Podaci o dijelovima,
materijalimai sl
Podaci o obavljenom
odrzavanju
Podaci o pogonu

-
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MODEL PODATAKA

* Model je pojednostavljeni opis sustava iz odredene
perspektive. Dokumentira se dijagramima.

o Zajednicki model podataka objedinjuje modele
podataka razliCitih sustava(perspektiva) te na jednak
nacin opisuje zajednicke objekte.

e Opisan UML-om (eng. Unified Modeling language) —
OMG (eng. Object Management Group) jezik za
graficki prikaz objektno orijentiranog modela
podataka.
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MODEL PODATAKA

UML podrzava devet tipova dijagrama: dijagram

-------------------------------------------------

--------------------------------------------------

objekata, dijagram komponenata, dijagram
razmjestaja, sekvencijski dijagram, komunikacijski
(kolaboracijski) dijagram, dijagram stanja
(“statechart”), dijagram aktivnosti.
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MODEL PODATAKA

Osnovni elementi prikazani na
dijagramima razreda su:

—————

medu mstancama razreda

Atributi - |ednostavn| podaC| s’adrzanl
u razredima i njihovim |n§,tencama.
Operacije - predstavljgj/(j'funkcije koje
izvode razredi i njiheVe instance.
Generalizacije - gfupiranje razreda u
hijerarhiju nasljedivanja.

Core::ldentifiedObject

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

+l_al asName: Strmg [0..1] i
description: String [0-.1]
+ localName: Strmg [0..1]

—T N
/o1
B o —
éefgl I Core:: Core::
GeographicalRegion : PowerSystemResource
1

T
ConnectivityNodeContainer
+EquipmentContai

[

Core::

EquipmentContainer 0.*

0.1
o>

A AA A +Equipments

Core::

+++++

Core::
Equipment
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ZAJEDNICKI MODEL PODATAKA

e CIM (eng. Common Information Model),

 Opisan UML jezikom (eng. Unified Modeling
Language).

e (QOdrzavao se u Rational Rose alatu, od 2008.

napravljena migracija u Enterprise Arhitect alat.
Dostupan ¢lanovima na http://cimug.ucaiug.org/.

* Model se redovno dopunjava i svake se godine izdaje
nova verzija. Aktualna verzija modela 15.x.
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ZAJEDNICKI MODEL PODATAKA

class Main /

IEC61970CIMVersion

{root}

+ date: AbsoluteDateTime [0..1] = 2010-04-28 {readOnly}

+ version: String [0..1] = IEC61970CIM14v15 {readOnly}

LoadModel

Outage |

Protection |

ControlArea

Equivalents Wires
-

Generation e

-7 :_ (from Generation)

GenerationDynamics

L

(from Generation)

o~ Contingency

I
|
|
|
|
|
|
|
|
1
|
|
|
| /
| |
|
|
|
1
|
|
|
|
|
|
|

OperationalLimits

Core

Domain
=

Organiziran u pakete:

1.

W

X N oW,

osnovni (Core)

model mreze (Wires)
topologija (Topology)
ekvivalenti mreze
(Equivalents)

ispadi (Outage)

zastite (Protection)
proizvodnja (Generation)
mjerenja /proc. podaci
(Meas)

9. pragovi (Operational
Limits)

10.zagusenja (Contingency)

11.opterecenja (Load)

12.SCADA

)
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ity NodeContainer

0..

—_

PowerSy stemResource

Core::

ConnectivityNodeContaine

1

+Connectiv ity NodeContainer

N

MODEL TOPOLOGIJE

+Equipments
0..*

PowerSy stemResource

Core::Equipment

+EquipmentContainer
0..1

E quipmentContainer

Core::

+Connectiv ity NodesIO.."‘

ConnectivityNode-
+Connectiv ity Node

Ident ifiedObject
Core::

0..1 +ConnectivityNode i Terminals 0.

i

Core::

ConductingEquipment]

+ConductingEquipment 1

+Terminals 0..*

+Connectivity Nodes| 0..* 0..*

+TopologicalNode | 0..1

0..1
+BusNameMarker

IdentifiedObject

Core::Terminal

+ connected: Boolean [0..1]
+ sequenceNumber: Integer [0..1]

Ident ifiedObject
BusNameMarke|

r

+Terminal

0..*

ConnectivityNode —
spojno cvoriste.

Terminal — spojna tocka.

ConductingEquipment —
vodljiva oprema.

Spojne tocke sluze za
povezivanje dva ili viSe
terminala.

+TopologicalNode| ~ /dentifiedObject| 1555 0gicalNode
> TopologicalNode[<> o
Vodljivoj opremi su
pridruzeni terminali.
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MODEL JEDNOPOLNE SHEME
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clas:

s InheritanceHier;
Core
IdentifiedObject
Core <
PowerSystemResource I

B

ierarchy

‘TapChanger ‘ ‘VoltageComroIZone

Core:: L
‘ ConnectivityNodeContainer ﬁ
Core:: 1 Core::

; q Substation
ompositeSwitch E:]wpmentContalner |

JARRPS
\

Core::
Equipment

b—
[

Core::

& r ) [ VoltageLevel
\ HeatExchanger | \ . g
|

.
Line
Core::
ConductingEquipment

Core::Bay

DCLineSegment
‘SeriesCompensator‘ TransformerWinding‘ ACLineSegment

| EnergySource

| EnergyConsumer
Rectifierlnverter

BusbarSection

o —| ShuntCompensator

ol -
ReguatingcondEq 5 — F .
_feqUenCy ——

Switch = ‘SynchronousMachine ‘ }StaticVarCompensator ‘
w— ProtectedSwitch [~/ | LoadBreakSwitch

| e

‘Jumper‘ ‘ Fuse ‘ ‘Disconnector‘ ‘GroundDisconnector

HIJERARHIJA NASLJEDIVANJA “WIRES”

Wires — sastoji se od razreda za
opis osnovnih elemenata EES-a:

e sklopni uredaiji,
e prekidag,
* rastavljag,
e uzemljivac,

* transformator,

e vod, vodic,

* sabirnica,

e teret, izvor,

* jzvor,

e uzemljenje...
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RAZMIJENA PODATAKA IEC 61970
MODEL USLUGA

Nacin pristupa CIM podacima je definiran GID (Generic Interface
Definition) generickim suceljima.
 GDA (eng. Generic Data Access) genericko sucelje za potrebe

dohvata i promjena na podacima na zahtjev po principu
upit/odgovor. Omogucava pretrazivanje sheme i podataka,

e GES (eng. Generic Event and Subscriptions) sucelje za slanje
dogadaja i alarma,

e TSDA (eng. Time-Series Data Access) optimizirano sucelje za
pristup povijesnim podacima,

 HSDA (eng. High-Speed Data Access) optimizirano sucelje za
potrebe brzog dohvata podataka i razmjene podataka u
stvarnom vremenu.
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CIM XML RDF FORMAT RAZMJENE

Najrasirenija primjena razmjene podataka je u CIM XML formatu
upotrebom RDF (eng. Resource Description Framework) sheme
opisanom u XML-formatu (eng. eXtensible Markup Language).

RDF jezik preuzet je iz podrucja predstavljanja znanja. Za razliku
od klasicnog XML formata ima mogucnost opisa svih
pridruzivanja koja se predstavljena UML-om.

Predstavljanje CIM UML modela RDF shemom definirano je IEC
61970-501 normom , a IEC 61970-552 opisuje pojednostavljenu
RDF shemu.

RDF shema ogranicava XML dokument, definira moguce
elemente, atribute i pridruzivanja.
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CIM XML RDF FORMAT RAZMJENE

class test

ConductingEquipment
Switch

normalOpen: Boolean [0..1]

retained: Boolean [0..1]
switchOnCount: Integer [0..1]
switchOnDate: AbsoluteDateTime [0..1]

+ 4+ + +

i

ProtectedSwitch

<rdfs:Class rdf:ID="Switch'">
<rdfs:label xml:lang="en">Switch</rdfs:label>
<rdfs:subClassOf
rdf:resource="#ConductingEquipment"/>
<[rdfs:Class>
<rdfs:Class rdf:ID="ProtectedSwitch">
<rdfs:label xml:lang="en'"> ProtectedSwitch
</rdfs:label>
<rdfs:subClassOf rdf:resource="#Switch"/>
<[rdfs:Class>
<rdf:Property rdf:ID="Switch.normalOpen">
<rdfs:label xml:lang="en">
Switch.normalOpen </rdfs:label>
<rdfs:domain rdf:resource="#Switch"/>
<rdfs:range rdf:resource="Boolean"/>
<[rdf:Property>

&

y
Gage
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PRIMIJER CIM XML DOKUMENTA

<rdf:RDF xmlns:cim=http://iec.ch/TC57/2003/CIM-schema-cim10#
xmlins:rdf="“http://www.w3.0rg/1999/02/22-rdf-syntax-ns#“>

<cim:Breaker rdf:ID="_16323">
<cim:Breaker.ampRating>0</cim:Breaker.ampRating>

<cim:Breaker.inTransitTime>0</cim:Breaker.inTransitTime>
<cim:ConductingEquipment.Terminals rdf:resource="# 27160" />
<cim:ConductingEquipment.Terminals rdf:resource="# 27181" />
<cim:Equipment.MemberOf_EquipmentContainer rdf:resource="# 16322" />
<cim:Naming.name>Q0</cim:Naming.name>

</cim:Breaker>

<cim:Bay rdf:ID="_16322">
<cim:Bay.MemberOf_Voltagelevel rdf:resource="# 16286" />
<cim:EquipmentContainer.Contains_Equipments rdf:resource="# 16323" />
<cim:Naming.name>EQ7</cim:Naming.name>

</cim:Bay>

</rdf:RDF>
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UML, RDF SHEMA, RDF, CIM XML

Podaci EES-a
RDF Shema

CIM RDF Shema Definira

uUvoz/izvoz

CIM UML dijagrami R

CIM XML datoteka
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PRIMJENA ZAJEDNICKOG MODELA PODATAKA

Neke od mogucih primjena zajednickog modela
podatka su:

— definiranje struktura baze podataka,

— definiranje internih aplikacijskih podatkovnih struktura,

— definiranje struktura poruka (komunikacija preko ESB-a
primjenom XML-a),

— definiranje podatkovne sabirnice i sucelja web usluga,
— kodiranje modela EES-a (primjenom CIM RDF sheme).
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IEC 61850

Model podataka I[EC 61850:
e model konfiguracijskih podataka
* model podataka u stvarnom vremenu
Konfiguracijski model opisan u IEC 61850-6 dijelu standarda.

Konfiguracija se opisuje SCL (eng. Substation Configuration
Language) jezikom koji je temeljen na XML-u.

IEC 61850-6 sadrzi XML shemu, tj. XSD dokument koja definira
tipove elemenata koji se mogu pojaviti u XML dokumentu,
njihova svojstva, ogranicenja i medusobne odnose.
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IEC 61850 - SCL

SCL u punom opsegu daje mogucnost opisa modela:

e strukture EE postrojenja (primarna oprema i elektricna shema, funkcije
automatizacije postrojenja i funkcionalna struktura postrojenja),

e komunikacijske strukture (nacin povezivanja inteligentnih elektronickih
uredaja u mreze i podmreze, te moguce veze medu uredajima),

e konfiguracije komunikacijskih postavki na aplikacijskom sloju (grupiranje
podataka, okidaci za slanje podataka),

e pojedinacnih inteligentnih elektronickih uredaja i funkcija (ukljuCujudi
konfigurirane logicke uredaje, logicka ¢vorista s klasom i tipom, izvjestaje i
njihov sadrzaj, predefinirana pridruzivanja i sl.),

e definicija novih tipova logickih ¢vorista,

e hijerarhijske pripadnosti izmedu instanci logickih Cvorista, inteligentnih
elektronicnih uredaja i dijelova EE postrojenja.
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IEC 61850 — SCL MODEL

Function & Subfunction [ ] Struktura stanice
1 <> |:| Struktura IED
T f/opr{e ? ] Komunikacijska struktura

>——1 Trans r
Substation - :
1 oS S G Equipment 1 SubEquipment
1 Phase
1 K Voltage o= Bay <>/ 1 A
level 1 0.2 | I |
1 1O CBR | ||DIS | | VTR
Terminal
1
ConnectivityNode
1
0..*
LNode K>—— Data
1.* Client ints 0.* <g 1 1r
1
AccessPoint—¢ 0.* 1 .
1 Server >—— LDevice
1 . / 1..
Subnetwork Router
IED ~ .| Clock
U!
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IEC 61850 — SCL DOKUMENTI

e Svaki SCL dokument se sastoji od slijedecih sekcija:
— ZAGLAVLJE — opci podaci o dokumentu

— STANICA — sadrzi podatke o EE postrojenju (jednopolna
shema) i pridruzena logicka ¢vorista

— UREDAJ — informacije o konfiguriranih posluziteljima i
procesnim podacima kao i nacCinu njihovog prijenosa

— KOMUNIKACIE- sadrzi osnovne komunikacijske parametre
— PREDLOSCI TIPOVA PODATAKA

SEMINAR
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IEC 61850 — SCL DOKUMENTI

Ovisno o konfiguraciji koju opisuju razlikujemo slijedece
tipove SCL dokumenata:

e |CD datoteka — opisuje mogucnosti /ED-a. Ova datoteka sadrzi
predloske s definicijama logickih ¢vorista i unaprijed
definirane funkcije, odnosno moguénosti opreme,

e SSD datoteka — opisuje jednopolnu shemu stanice i logicka
cvorista pridruzena elementima EE postrojenja.

e SCD datoteka — obuhvada CID datoteke svih IED-e, opis
konfiguracije komunikacijske strukture i opis strukture stanice,

e CID datoteka — opisuje konfiguracijske parametre IED-a.
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IEC 61850 — SCL DOKUMENTI

e |ID datoteka - omogucava razmjenu podataka izmedu alata za
konfiguraciju /ED-a i alata za konfiguraciju stanice. Novost u
verziji 2. Omogucava uvoz unaprijed konfiguriranog IED-a
(instancirane elemente, logicka cvorista i sl.).

e SED datoteka - omogucava razmjenu podataka iz razlicitih
projekata izmedu alata za konfiguraciju stanice . Novost u
verziji 2. Otvara se mogucnost definiranja parametara stanice
kroz vise paralelnih projekata (npr. podjela prema naponskim
razinama).
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IEC 61850 — RAZMJENA SCL DOKUMENATA

IED Capabilities System specification

DB " | Configurator

'y L
Associations,

v relation to single line,

| IED preconfigured reports, ...
Engineering | °| | Configurator
Workplace
Engineering environment % File transfer
- EA_ - T ____________ i
system File transfers and parameterization
File transfer Substation with |IEC 61850 services
Local gateway
< : >
IED IED IED
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IEC 61850 — RAZMIJENA SCL DOKUMENATA

)

@clgre
/ HRVATSKA = CROATIA
/

=

(Class) )
i
TEMPLATE
________ IED1 | | IED2 IED2
Jdcd”
preconfigure A —
.scd Proprietary files
\ 1/, : 4
E instantiate
I reimport / upd
IED configurator IED2 ~ > L/
System iid
configurator IED configurator
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IEC 61850 —-MODEL STANICE

class Substation J

tNaming

desc: xs:normalizedString =
name: tName

tPowerTransformer

tEquipment

type: tPowerTransformerEnum = PTR

tPowerSystemResource |

+PowerTransformer4l0—. Zr

tEqumentConntalner l

tSubstation

0% +Function
+Function 0.% 0.*
tFunction +Function 0..*

e

+VoltageLevel

+LNode

tUnNaming

desc: xs:normalizedString =

7

tLNode

- iedName: tIEDName = None
0.*- Idinst: tLDInstOrEmpty

- InClass: tLNClassEnum
Ininst: tLNInstOrEmpty
prefix: tPrefix
InType: tLName

tConnectivityNode

pathName: tRef

+Bay

tVoltageLevel

[

+ConductingEguipment \|[; o, *

type: xs:normalizedString

+GeneralEquipment
0..*

0.* $ +GeneralEquipment

tGeneralEquipment

tEquipment

tAbstractConductingEquipment
tConductingEguipment

+ConductingEguipment| -

type: tC

ommonConductingEquipmentEnum

+GeneralEquipment

type: tGe

0..*

neralEquipmentEnum

+ConductingEquipment/[\0..*
+SubFunction

tSubFunction

type: xs:normalizedString

0..* l+ConnectivityNode
0% tBay

Model stanice-
prikazan UML
dijagramom.
tConnectivityNode
tTerminal
tConductingEquipment
tPowerTransformer

Ne postoje razredi:

tSwitch
tBusbarSection
tLine

tPlant

.
imvnsm\gcuonrm

-
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IEC 61850 — MODEL UREDAIJA

class IED J

tIED

name: tlEDname

type: xs.normalizedString
manuracturer: xs:normalizedString
configVersion: xs:normalizedString
originalSclVersion: tSclVersion
originalSclRevision: tSclRevision

tUnNaming

desc: xs:normalizedString =

engRight: tRightEnum
owner: xs:normalizedString

+ServicesIO..1

tServices

+AccessPoint|1..*

tAccessPoint

tServerAt

apName: tAccessPointName

+Server

tServer

timeout: xs:unsignedint = 30

0.1 ¢
+LN
+LN 0.*

name: tAccessPointName @
router: xs:boolean
clock: xs:boolean

¢ ¢

+AssociationL0..*

tAssociation

desc: xs:normalizedString =™

iedName: tIEDName

Idinst: tLDInst

prefix: tPrefix

InClass: tLNClassEnum
Ininst: tLNInstOrEmpty
kind: tAssociationKindEnum
associationID: tName

ol N

1 +Authentication

Authentication

password: xs:boolean = false
none: xs:boolean = true
weak: xs:boolean = false
strong: xs:boolean = false
certificate: xs:boolean = false

+LDevice

tLDevice

1.5 -

inst: tLDInst
IdName: tLDName

[

+LNO\1
tLNO

+AccessControl|0..1

tAccessControl

+SMVSecurity

0..7 0..7 \[/ +GOOSESecurity

tCertificate

IED

—

xrefNumber: xs:unsignedint
serialNumber: xs:normalizedString

desc: xs:normalizedString ="
name: tName

tAnyContentFromOtherNamespace

Model uredaja
osnovni dijagram:

* logiCka Cvorista
* logiCki uredaji

e inteligentni el.
uredaji

e posluzitelji
* toCke pristupa

iqwnrsngcuonﬂa

-
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IEC 61850 — MODEL UREDAIJA

Class 1ED_IN ) Model UrEdaja -

tAnyContentFromOtherNamespace tDataSet +FCDA tFCDA
- name: tDataSetName| 0.#/- Idinst: tLDInst . . .o « Vv .

4 - InClass: tLNClassEnum ="" d fl n I I I I kl h
iy efinicije logic

tLog " - Ininst: tLNInst

- doName: tName

5 v p4
- gaams: e cvorista.

- ix xs:unsignedint

- name: tLogName

oo \
+ReportControl

+LogControl

tLogControl

tLN

tUnNaming

+FCCB&

- desc: xs:normalizedString = " tFCCB
e tDatasSet
- Idinst: tLDInst

- prefix: tPrefix
- InClass: tLNClassEnum

- Ininst: tLNInst
- cbName: tCBName [ ] D I
- daName: tName
- fc: tServiceFCEnum
*tDAI

- mustUnderstand: xs:boolean = true

‘ +SDI0..*

tSCLControl

prefix: tPrefix
InClass: tLNClassEnum

inst: tLhinst +SCLControl +lnputs 0..1 tSDI
tinputs N - name: tAttributeNameEnum o tRe Ort‘ On trOl
0.1 0.. - ix xs:unsignedint
tLNO
@@= tSettingControl tDOI
InClass: tLNClassEnum = LLNO .
. " . : - name: tDataName
inst: xs:normalizedString = " +SettingControl - ix xs:unsignedint
- xs.unsignedint ! I +DAI[0..*
accessControl: xs:normalizedString
tDAI
1.#\/ +ExtRef 0. :
- € - name: tAttributeNameEnum
sAddr: xs:normalizedString
1EXRE) valKind: tValKindEnum = "Set"
iedName: tIEDName - ix: xs:wunsignedint
desc: xs:normalizedString
IdInst: tLDInst
prefix: tPrefix 0.*
InClass: tLNClassEnum +val\y/ 0.
- Inlnst: tLNInst tval
+GSEControl 0.* 0..x +SampledValueControl - doName: tName
- daName: tName - sGroup: xs:unsignedint
tGSEControl ’ tSampledValueControl - intAddr: xs:normalizedString
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IEC 61850 — MODEL UREDAIJA

class Controls /

tSettingControl

tUnMaming

numOfSGs xsunsgnedint
actSG: xsunsignedint = 1

tClientlN

+ o4+ o+ o+ o+

desz: xsnomalizedSiing = "™
iedMame: HEDMame
Idinst: tLDiInst

prefix: {Prefix=""
InClass: tLNClassEnum
Ining: tLNInstOrEmpty

+ClientLM 0.

)

tRptEnabled

+

max: xsunsgnedint =1

+RptEnabled /[\ 0.1

}

tReportControl

+ o+ o+ o+

mptiD: tAnyMName

confRev: xsunsignedint
buffered: xsboolean = false
bufTime: xsunsignedint =0
indexed: xsboolean = true

+OpiFields

+ desc wsnomalizedSiing =

tControl

: tCBName
- tDataSetMame

Q\_\

tSCLControl

+|EDMame o.x

tControlWithIEDName

+ confRev: xsunsignedint

tLogControl

OptFields

L T A 4

segMum: xsboolean = fals
timeStamp: xsboolean = falss
dataSet xsboolean =false
reasonCode: xsboolean = fals
dataRef: xsboolean = false
bufOvfl: xsboolean = false
entrylD: xsboolean = false
configRef: xsboolean = falss
segmentation: xsboolean = falss

+ o+ o+ o+ o+ o+

Idinst: tLDinst

prefis: (Prefic=""

InClass #LNClassEnum = "LLND"
Ininst: tLNInst

logMame: tLogMame

logEna: xsboolean = true
reasonCode: xsboolean = frue

tControlWithTriggerOpt tGSEControl tSampledValueControl
+ intgPd: xsunsgnedint=10 + type: tGSEControl TypeEnum = "GOOSE" + =mviD: x=snomalizedSiing
+ applD: xsnomalizedSiring + mulficast xsboolean = true
+ s=mpRate: xsunsgnedint
+ nofASDU: xsunsignedint
+TrgOps

+EmvOpis'

tTrgOps

Smv Opts

dchyg: xsboclean
gchg: xsboolean
dupd: xsboclean = false
perod: xsboolean = false

gi: xsboolean = frus
includedll: xsboolean = falss

+ o+ o+ o+ o+ o+

+ rmefreshTime: xsboolean = false
+ sampleSynchronized: xsboolean = false
+ sampleRate: xsboolean = false

Model uredaja —
upravljanje.

e tSampledValue
*SettingControl
*ReportControl

iqwnrsngcuonﬂa ’
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IEC 61850 — SCL DOKUMENTI

XML dokument, XSD (eng. XML Schema Definition) -> definirana
IEC 61850-6 dijelom norme:

<?xml version="1.0"?>Transformator T1 u stanici Baden220 132
<SCL xmlIns="http://www.iec.ch/61850/2003/SCL" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
version="2007" revision="A"><Header id="SSD Example " />
<Substation name="Baden220_132">
<PowerTransformer name="T1" type="PTR">
<LNode InInst="1" InClass="PDIF" IdInst="F1"/>
<LNode InInst="1" InClass="TCTR" IdInst="C1"/>
<TransformerWinding name="W1" type="PTW">
<Terminal connectivityNode="baden220 132/D1/Q1/L1"
substationName="baden220_132" voltageLevelName="D1" bayName="Q1" cNodeName="1L1"/>
</TransformerWinding>
<TransformerWinding name="W2" type="PTW">
<Terminal connectivityNode="baden220 132/E1/Q2/L3"
substationName="baden220_132" voltageLevelName="E1" bayName="Q2" cNodeName="L3"/>
</TransformerWinding>
</PowerTransformer>
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UML MODEL IEC 61850

IEC61850 UML meodel donnated by ABB to IEC TCS57

|=:| |IECS1850
BP IECE188D Lrpor
20 Ferts7 Domainl M::Domainl N
BP FartsT +  Mod: INC_ModeBehaviour
T st ;o e
O acsi < NamPit LPL
D ACSlimplExample
O oss %\
[ commenDstaClzzses
= |=:| LogicalNod GroupX
%E LogicalModes Lot SPS

T2 RelztionTorcsl
EI Detai sgrams

EEHealth: INS_HealthState [0..1]
EEName: DPL[0..1]

~rouD + QpCnt INS
58 oroupt + Pos: DPC

g el ~ ElkOpn: SPC

LFHD + BIKCIs: SPC

LLND + ChaMotEna: SPC[0.1]
= EI DomainLMs

?E DeomainlNs

] pemainLn
Iil LMGrougF
Iil LMGrougR XCER XSWI

& wierae SumSwARs, ECR [0..1]
D LNGrou

c SwTyp: INS_SwitchType
G

e + CBOpCap: INS_EreakerCperatingCapability + SwlpCap: INS_SwitchingCapability
Ij LNGroupl + POWCap: INS_SwitchingCapability [0..1] +  MaxCpCap: INS_SwitchingCapability [0..1]
lj LNGrounh + MaxOpCap: INS_EreakerOperatingCapability [0..1]
D LMGrouph
[ tizrouss LNGroupX : logical diagram
-0 LnGroupx Created: 2009-02-04 1

Modified: 2008-11-05 14:28:04
Project:
Advanced:

XEWI
3 LueroupT
D LNGroupY
D LNGroupZ
D Parts
IECE1850Versicn

Shows all GroupX concrete LogicalNode-s defined in the standard, with the supertypes that 1

http://www.nettedautomation.com/standardization/IEC TC57/WG10-12/iec61850/61850UML.html
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SADRZA)

1. PREGLED INFORMACIJSKE POTPORE
PRIJENOSNOG EES-a

2. PREGLED I[EC NORMI ZA RAZMJENU PODATAKA U EE
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IEC 61970

IEC 61850
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USKLADIVANJE MODELA

Analizirani su moguci procesi u kojima je cilj
unaprijediti razmjenu podataka izmedu sustava u svim
fazama:

planiranje,
konfiguracija,
pustanje u pogon,
pogon,

A

odrzavanje i upravljanje imovinom.
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USKLADIVANJE MODELA

Osnovni procesi sadrzani u navedenim fazama:

1. razmjena konfiguracijskih parametara
(SCADA/EMS, oprema u stanici, sustavi za
planiranje, sustavi za analizu, sustavi za
odrzavanje relejne zastite),

daljinsko parametriranje |IED-a,
prikupljanje podataka o poremecajima,

daljinsko odrzavanje uredaja,

A

sustavi upravljanja imovinom.
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USKLADIVANJE MODELA PODATAKA

e Ciljevi (EPRI — Electric Power Research Institute):

— automatizirana dvosmjerna pretvorba konfiguracijskih
datoteka (izbjeci visestruki unos podataka),

— razmjena podataka u stvarnom vremenu.

 Da bi se smanjio utjecaj promjena na postojece
sustave i standarde, umjesto izrade jedinstvenog
normaliziranog modela podataka, do sada objavljeni
projekti idu u smjeru izrade uskladenog modela koji
nije nuzno normaliziran.
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PRINCIP RAZMIJENE INFORMACLIA

Razmjena Centar
- — . podatakau
stvarnom
vremenu
Razmjena CIMm !_'(I"."I L
konfiguracijskih Ii
GID
podataka
usluge
Repozitorj zajednickog : T
modela podataka Kom. sgcel]e prerna Posluzitel]
uredajima u polju
CIMiML ?‘
| IEC 61850
| usluge
Pravila |
semantitkog Korvertar |
preslikavanja |
|
Stanica 2CD
datoteka Koncentrator

Konfiguracija
stanice

ICD datoteka
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OSNOVNE RAZLIKE

Dokumentacija UML Tablice

Princip modeliranja Nasljedivanje Agregacija

Struktura Asocijativna Hijerarhijska

Dodjela naziva Fleksibilna Standardizirana

Razmjena podataka CIM XML RDF XML
SEMINAR
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PRIKAZ NORMI PO SLOJEVIMA

Sustavi automatizacije |Sustavi  vodenja i
u stanicama odrzavanja EES-a u
centrima
Model podataka IEC 61850-6 IEC 61970-3
IEC 61850-7-3i 7-4 IEC 61968-11

y
Gage

-

Model usluga IEC 61850-7-2 IEC 61970-4XX
IEC 61968-2-10,12,13
Komunikacijski i [IEC61850-8i9 IEC 61970-5XX
tehnoloski profili
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USKLADIVANJE MODELA PODATAKA

* Uskladivanje zajednickih dijelova modela
(preklapanja).

* Prosirenja zajednickog modela podataka za prihvat
IEC 61850 specificnih razreda.

e Prosirenja IEC 61850 modela i promjene SCL XSD
sheme novim elementima i svojstvima.

e Uskladivanje identifikatora.
e Uskladivanje tipova podataka.
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PRINCIP USKLADIVANJA MODELA

CIM UML Uskladeni UML IEC 61850 IEC 61850

model model UML model XML sheme

Informacijski model

podskup CIM modela za SCL
___________ obvezna svojstva
P Profil | ogranitenia
E nisu moguce dopune modela

ImplementaCija .................................. IEC 61850_7_6 SCL dEfIniCIje
XML poruka
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InZenjering
Vodova i
transformatora

1. Parametri planiranog voda_ |
(CIM-PLAN/XML)

Planiranje -
studije

Planiranje mreze K- 5. Zahtjev za promjenom projekta

2. Podaci o vodu i transformatoru
(CIM-PLAN/XML)

4. Model mreze, o L -
Odabrani projekt 4. Slucajevi za ucenje .
i poviesni podeci (CIM-PLANIXML) XML datotek
3. Projekt planiranja s parametrima o (Cle-::’LAN‘;XML) a 0 e e IZ
vodovima i transformatorima

(CIM-PLAN/XML) ce ntralnog re pOZ|t0r|Ja
modela.

2 Baza

‘ \/ X ‘ zagusenja
6. Osnovni model mreze 15. Model mreze 16. Inkrementalni v . .
s odabranim projektima s novim mjerenjima  model mreze 2 ‘s E M S
Baza odrzavanja  (CIM-PLAN/XML) Centralni (CIM-OPS/XML)  (CIM-OPS/XML) B . Z u rl ran e
Upravljanje imovinom repozitorij podataka SCADA

modela tokova snaga

(CIM-OPS/XML)

na temelju podataka u

primarne opreme "
Jednopolne sheme 18. Konfiguracija

stanice - InZenjering -
(CIM-PLAN/XML) promjene SCADA sustava S ‘ L d atote C I
.

(SCL-SCD)

InZenjering stanice/

relejne zastite 3 . UVOZ SCA DA

10. 61850 Baza podataka

Konfiguracija stanice konfiguracijastanice .
14. Procesne informacije p 0 d ataka I Z 6 1 8 50
SCADA 1
8. Jednopolna shema, primarna, 13. InZenjering i konfiguracija podaci u stvarnom u redaj a .

sekudarna oprema i uredaji relejne zastite stanice vremenu
(SCL-SSD) (SCL-SSD)

9.IED moguénosti IEC61850 712' Pridirgﬁi;ZT:efunKCija _ ko'::‘j:g:cf:;‘sgk o 4 . AI atl Z a O d ri avanj e n a
temelju pogonskih
10. Pridruzivanje funkcija SVOj Stava = p 0 d aC i i Z

(SCL-ICD) konfiguracija stanice opreme uredaju sustava
i primarne

(SCL-SCD)
opreme uredaju -
oo 61850 uredaja u
IED konW“' KO"fig(U;CCIiif'CT'BE)daia (IED) m') Stan ICI.

IED
baza podataka
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USKLADIVANJE MODELA PODATAKA

* Uskladivanje konfiguracijskog modela:

— model stanice,

— model uredaja,
— model komunikacija.

e Uskladivanje modela podataka za razmjenu u
stvarnom vremenul.
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MODEL STANICE - SCL

* Model stanice

— opisuje jednopolnu shemu stanice s osnovnim
uredajima i pridruzenim logickim cvoristima,

— razvijen za potrebe integracije sustava u stanicama
sa SCADA/EMS sustavima u centru.
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MODEL STANICE - SCL
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RAZLIKE U MODELIMA - STANICE

e Model strujnog i naponskog mjernog transformatora

— SCL: tConductingEquipment, type = CTR, PTR (LN MMXU je vezan uz
mjerni transformator)

P12 (KV)

— CIM: CurrentTransformer,

Potential Transformer (mjerenja se PLLMW) | @
. v 4 . . v oV Tem (OC)
pridruZuju ConnectivityNode cvoristu) "
Core Equipmant Core- Equipmant
/'5 i ‘5:\ i
Maas Meas-: Maas Meas::
P WITransls CurrentTransionmaer PabentigITr am s fosmer CurrenTransionmaer
Core:: Core:
Comduoting Equipmant Conducting Equipmaent
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RAZLIKE U MODELIMA - STANICE

e Kako bi se osigurala dvosmjerna razmjena podataka bez
gubitka informacija potrebno je prosiriti CIM i SCL. Dopune
SCL-a u modelu stanice su slijedece:

e tTapChanger: dodaje se svojstvo za opis tipova: General, Phase, Ratio,

e proSiruju se tipovi vodljive opreme
(tPredefinedCommonConductingEquipmentEnum), BBS (BusBarSection),
CND (Conductor), EnergyConsumer, CON (Connector), RINV (
Rectifierlnverter), SCMP — (SeriesCompensator),

e proSiruju se tipovi opreme (tPredefinedGeneralEquipmentEnum): GEN —
(GeneratingUnit), PROT —(Protection Equipment),

* dodaju se novi tipovi elemenata: tLine, tPlant.
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RAZLIKE U MODELIMA - OSNOVNOJ HUERARHUI

class 61850 Model / _class IEC61970 /

g PowerTransformer PowerSystemResource Core::
Equipment —> Core::Equipment [<J——1 ConductingEquipment
+ Equipments 0..*
+MemberOf_EquipmentContainer 0..1
Powel’Tl’anSfOI’mer _<> EquipmentContainer ConnecfivityNodeCont:?iner
Core::EquipmentContainer

A

Plant

i Core:: +Substation
Substation Substation|™~ ¢ ;

+ Substation

1

+Voltagelevels | g

Core::
VoltageLevel VoltageLevel

+Voltagelevel
0.1
+Bays| 0..*
+Bays

Core::Ba
4 0

ConductingEquipment ) Bay

SEMINAR
@%m g Pregled, praksa i buduci razvoj IEC 61850
jremeem - 48 Zagreb, 29. 03. 2012.



PRESLIKAVANJA ELEMENATA

ot SCL XML RDF/XML Opis SCLXML RDF/XML CIM
pis
CIM SCL Naziv pridruzivanja
Razred Element Razred
SCL element Atribut Razred '
Termina ggg{jﬁm Terminal Terminal .ConductingE
I . quipment
prvi)
Prekid& Switch type=CBR Breaker
(Nadreteni
Rastavljg | Switch type=DIS  Disconnector Voltage ", oment | Vol tageLevel VoltageL evel.Member
Level Qubstation) Of_Substation
Uzemljenje | ConnectivityNode grounded= Ground -
True (Podreteni
Voltage Voltagel evel .BaseVolt
element Voltagelevel
Level age
Voltage)
SCL XML
RDFE/XML Opis SCL XML RDF/XML CIM
CIM
Stanica Substation Substation
SCL Atribut - q NazivAsocijacije
r azre
element ou z Naponska Voltagel evel VoltagelLevel
razina
, conectivityNo _ Terminal .Connectiv
Terminal deRef Terminal ityNode Polje Bay Bay
Transform Transformer |~ ConductingEquipm Osnovni
o vol taggfLevel R Windi ent.BaseVolt napon Voltage BaseVoltage
Winding ng age




RAZLIKE U MODELIMA

e Razlike u definicijama:
— |[EC 61970/61968,
— |EC Glossary,
— |EEE Dictionary.
e Razlike u tipovima podataka:

— |EC 61850 ima 7 razliCitih preciznosti za vrijednosti tipa
Integer koje se definiraju u SCL-u. CIM ima jednu.
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USKLADIVANJE MODELA PODATAKA

Dopuna SCL-a jedinstvenim identifikatorskim oznakama:

. referentne oznake u IEC 61850 se sastoje od naziva objekata
u hijerarhijskoj strukturi, a u CIM se koriste jedinstveni
identifikatori rdf:ID,

e XSD datoteka s definicijama tipova podataka mora se
dopuniti s dva nova tipa podatka: tRDFID — odreduje
identifikator objekta i tRDFIDREF koji odreduje identifikator
referenciranog objekta kod definicije pridruzivanja,

e tipovima logickih ¢vorista, nazivima zajednickih podatkovnih
objekata i nizovima cjelobrojnih konstanti pridruzuju se
GUID (eng. Globally Unique Identificator).

SEMINAR
@’cm g Pregled, praksa i bududi razvoj IEC 61850
jremeem - 48 Zagreb, 29. 03. 2012.



RAZLIKE U MODELIMA

e Razlike u jedinicama:

class Units

— CIM ima razred Unit,

Ident ifiedObject «enumeratio... «enumeratio...

jedinice Se upisuju u Core:: Unit S1Units UnitM ultiplier
+ SlUnit: SlIUnits none y
obliku korisnicki o | z
R . + mRID: String [0..1] °C f
definiranog znakovnog - pm s | : :
. . + pa.thName:. Stri.ng [0....1] S u
niza (stringa), { gt el c i
. ohm d

— 61850 modelira SI » rone

o o o .o . ppm h
jedinice — prijedlog je s ‘
dopuna CIM modela Wates ;
dijagramima desno. :
Y
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PROSIRENJA CIM UML MODELA

e Prosirenja modela dijelovima koji se specificni za I[EC 61850 i
povezivanje s postojec¢im razredima:

— apstraktnom razredu uredaja (Equipment) se pridruzuju
IEC 61850 logicka Cvorista,

— razredu mjerenja (Measurement) se pridruzuju IEC 61850
atributi podataka (Data Attribute),

— razredu imovini (Assets) se pridruzuju IEC 61850
posluzitelji (eng. Servers).

e Uskladeni UML model dostupan je na
http://cimug.ucaiug.org/Harmonization%20Documents/Form
s/Allltems.aspx
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USKLADIVANJE MODELA PODATAKA

class IEC 61850 Relationships /

Core:: Function
IdentifiedObject
+FNCT() 0.*
+memberOf +SubFNCT 0..1
+belongsTo 0.. Remot eUnit I
Core:: +PSR +SUbFNCT SubFunction
IED::IED PowerSystemResource

0..* «Harmonization» g_*

+ configVersion: String
+ manufacturer: String

+ type: String Comained +PSR 0. +SubFNCT | 0..*
+IED’ 1. 0.1
I—<> Collections:: [
i : L. DataObject
gcf”ta'”s FunctionalCollection (<7} )
«Harmonization»
«Harmonization»

+DataObject | 1..*

+LNInst

Server 1..* 0.* +LNode ¢} 0..1 +LNClass|0..x
Measurement ValueSource . il - oy
+ContainedBy LogicalDevice |+cContainedpy +Contains L Node StandardizedDefinitionClass
IED::Server [0V o~ ++LNClass LNClass
0..* «61850» 1_* 0..1 «61850» 0. + inst: Stnng [Ol] 0.% 1
+Contains
LNInst

+ prefix. String [0..1]
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USKLADIVANJE MODELA PODATAKA

(i
TotVA
2 TotPF :f

AnalogValue

T

class Domain Model / MMXU - trofazno analogno mjerenje
WYE . : PhV " . . . o -
Mjerenje napona WYE - fazne vrijednosti trofaznog mjerenja (zajednicki podatkovni
razred)
(- )
)
1 ( PhsC ) CMV - sloZzena mjerena vrijednost (zajednicki
podatkovni razred)
CMV
range
)
? instCVal
2 @ Vector (zajednicki tip atribut
Val Il p atributa)
Y
Vect
ol 2| piscretevalue mag
Analogna
I ang vrijednost

PPV
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USKLADIVANJE MODELA PODATAKA

PowerSyStoergl:Qesource O p ée n iti m Od e I

+PowerSy stemResource | 0..1

L L
Core:: pHesemene | 0 +Measurements +Terminal L mJ e re nJ a
e - Measurement Core::
Unit |1 +unit  +Measurements 0..* 0..* 0.1 Terminal .
(procesnih

T / [o— informacija):

+MeasurementValueQuality | 0..1

Analog +Analog 0. +MeasurementValue | 1 a n a I Og n a
AnalogValue
1 +AnalogValues

L) L)
+Measurements | 0..* Measurementy i mJ e re nJ a ’

0..*%
+MeasurementValues

class M easurement with Iimits/

e
Tx

+LimitSets

Al

nalogLimitSet <>

+LimitSet

—brojila,

Accumulator

—diskretne
vrijednosti.

+Measurements

I
Tx

+LimitSets

| AccumulatorLimitSet <>

+StringMeasurement 0..* X
StringMeasurement - StringMeasurementValue
1+StringMeasurementValue

+Discrete 0..*

i DiscreteValue
Discrete ] +DiscreteValues

+MeasurementValueSource
\ 1

MeasurementValue Source

+Discretes 0.*
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USKLADIVANJE MODELA PODATAKA

class Collection Inheritance/

z)-ffntains &Igf;mtai"ed D | O p Ot re b n | h

Ident ifiedObject +FnctCollection | | dentifiedObject Ve .
FunctionalCollection +FnctTy pe FunctionalType | 61850FunctionalDefinition p rOSI re nJ a CI M
0..*«Harmonization») + scl: String

T modela za prihvat
i IEC 61850 modela

Ident ifiedObject

::Iden_tifiedObject | StandardizedDefinitions:: I i
a"as'\!a“."e{ S"'T‘g [0..1] StandardizedDefinitionClass mJ e re nJ a ¢

description: String [0..1]

localName: String [0..1]

mRID: String [0..1]

name: String [0..1]

pathName: String [0..1]

i

61850GroupTypeWithData | ;gelongsTo +Value

1

61850DOTypeGroupType

::IdentifiedObject 61850SDOTypeGroupType
aliasName: String [0..1]
description: String [0..1]
localName: String [0..1]
mRID: String [0..1]

name: String [0..1]

pathName: String [0..1]

61850GroupType

+ 4+ + + + +

Ident ifiedObject|

Meas::
0" «61850» 0.* | MeasurementValue

61850DataSet

+ 4+ 4+ + + +
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USKLADIVANJE MODELA PODATAKA

class SCADA /

Ident ifiedObject
SCADA::

«Harmonization»

Ident ifiedObject
ScanClass

+ scanlinterval: Seconds

Ident ifiedObject as
+Control SCADA::
Meas::Control RemoteControl
1 0..1
+RemoteControl
PowerSy stemResource

SCADA::RemoteUnit

CommunicationLink

+memberOf

0..*

il

+belongsTo 0..
— IED::IED

+ type: String

+ configVersion:
+ manufacturer: String

String

+RemotePoint

0..1
//

>

+ScanClass | 0..1

+RemotePoint | 0..*

SCADA::

RemoteStringSource

+RemotePoint

1 o.+| RemotePoint

Measurement Value

Meas::

0..1

+Source

0.1 | StringMeasurementValue|

RemoteDiscreteSource

RemoteAccumulatorSource

SCADA::RangeConfig

RemoteAnalogSource

+RemotePoint 0..1

Limit Set|

Meas::AccumulatorLimitSet

«Harmonization»

+Source
Measurement Value |-
0..1
Meas::
DiscreteValue v
+
+

deadBand: Integer [0..1]
sensorMaximum: Integer [0..1]
sensorMinimum: Integer [0..1]

+Source|0..1

Measurement Value

+LimitSets l 0.*
«Harmonization»
+Measurements I 0.*

Measurement

+AccumulatorValues

«Harmonization»

Meas::
AccumulatorValue

+Accumulator

Meas:: 1
Accumulator

+RemotePoint 0..1

hhLim: float
hLim: float

+ + + +

«Harmonization»

+Source|0..1

Measurement Value

Meas::AnalogValue

0..*

+AnalogValues

ILim: float
LimitSet

lILim: float
Meas::AnalogLimitSet

+ deadband: float [0..1]
sensorMaximum: float [0..1]
+ sensorMinimum: float [0..1]

I

0..*
«Harmonization»

+LimitSets I

+Measurements| 0..*
Measurement

Meas::Analog
1
+Analog

SCADA
model.

y cigre
CROATIA

/ HRVATSKA

=
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AUTOMATIZIRANA PRETVORBA

1. XSLT (eng. Extensible Stylesheet Language Transformations)
i XPath — pretvorba XML oblika

2. lzrada preslikavanja:

1. CIM element (razred)<->SCL element(razred),
SCL atribut/element<->CIM element(razred),
SCL referenca <-> CIM RDF referenca,
SCL hijerarhija<->CIM RDF referencu,
SCL atribut <-> CIM atribut.

A

SEMINAR
@fcm g Pregled, praksa i buduci razvoj IEC 61850
jremeem - 48 Zagreb, 29. 03. 2012.



AUTOMATIZIRANA PRETVORBA

Prekida¢ QA1CBR1 —SCL datoteke (prije uskladivanja)

<Substation name="Test1">
<Voltagelevel name="110">

<Voltage unit="V" multiplier="">10</Voltage>
<Bay name="TP1" desc="">
<ConductingEquipment name="QA1CBR1" type="CBR">
<LNode iedName="IED1" |dInst="LD2" InClass="XCBR" InType="XCBR1"
Ininst="1" prefix="QA1" desc="" />
<Terminal name="Term1" connectivityNode="Test1/110/TP1/CN2"
substationName="Test1" voltageLevelName="110" bayName="TP1" cNodeName="CN2" desc="">
</Terminal>
<Terminal name="Term2" connectivityNode="Test1/110/TP1/CN2"
substationName="Test1" voltageLevelName="110" bayName="TP1" cNodeName="CN2" desc="">
</Terminal>
</ConductingEquipment>

</Bay>
</Voltagelevel>
</Substation>
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AUTOMATIZIRANA PRETVORBA
Prekida¢ QA1CBR1 —SCL datoteka (nakon uskladivanja)

<Substation name="Test1" RDFID="_1">
<VoltagelLevel name="110" RDFID="_5">

<Voltage unit="V" multiplier="k" RDFID="_33">110</Voltage>
<Bay name="TP1" desc="" RDFID="_6">
<Switch name="QA1CBR1" typeOfSwitch="CBR" RDFID="_601">
<LNode iedName="IED1" IdInst="LD2" InClass="XCBR" InType="XCBR1"
Ininst="1" prefix="QA1" desc="" RDFID="_602" InClassRef="#_ed8574c8-7f02-48b4-b124-
cde1868d2cl1b"/>
<Terminal RDFID="_604" name="Term1"
connectivityNode="Test1/110/TP1/CN1" substationName="Test1" voltageLevelName="110"
bayName="TP1" cNodeName="CN1" desc="" conectivityNodeRef="# 61" substationRef="4# 1"
voltagelLevelRef="#_5">
</Terminal>
<Terminal RDFID="_605" name="Term2"
connectivityNode="Test1/110/TP1/CN2" substationName="Test1" voltageLevelName="110"
bayName="TP1" cNodeName="CN2" desc="" conectivityNodeRef="# 62" substationRef="4# 1"
voltagelLevelRef="4#_5">

</Terminal>
</Switch>
</Bay>
</Voltagelevel>
</Substation>
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<cim:Substation rdf:ID="_1">

AUTOMATIZIRANA PRETVORBA
Prekida¢ QA1CBR1 — izvadak iz CIM RDF datoteke

<cim:ldentifiedObject.name>Test1</cim:ldentifiedObject.name>

</cim:Substation>

<cim:Voltagelevel rdf:ID="_5">

<cim:ldentifiedObject.name>110</cim:IdentifiedObject.name>

<rdf:resource="#_1"/>

<cim:Voltagelevel.BaseVoltage
rdf:cim:VoltageLevel.MemberOf_Substation resource="# 33"/>

</cim:VoltagelLevel>
<cim:Bay rdf:ID="_6">
<cim:ldentifiedObject.name>TP1</cim:IdentifiedObject.name>

<cim:Bay.MemberOf_Substation rdf:resource="#_1"/>

<cim:Bay.MemberOf_Voltagelevel rdf:resource="#_5"/>

</cim:Bay>

<cim:Breaker rdf:ID="_601">
<cim:ldentifiedObject.name>QA1CBR1</cim:ldentifiedObject.name>

<cim:Equipment.MemberOf_EquipmentContainer

rdf:resource="#_6"/>

<cim:ConductingEquipment.BaseVoltage rdf:resource="#_33"/>

<cim:Terminal rdf:ID="_604">
<cim:ldentifiedObject.name>Term1</cim:ldentifiedObject.name>
<cim:Terminal.ConductingEquipment rdf:resource="#_601"/>
<cim:Terminal.ConnectivityNode rdf:resource="#_61"/>
</cim:Terminal>

<cim:Terminal rdf:ID="_605">
<cim:ldentifiedObject.name>Term2</cim:ldentifiedObject.name>
<cim:Terminal.ConductingEquipment rdf:resource="#_601"/>
<cim:Terminal.ConnectivityNode rdf:resource="#_62"/>

</cim:Terminal>

</cim:Breaker>

/3
Gage

-
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AUTOMATIZIRANA PRETVORBA
Prekida¢ QA1CBR1 — izvadak iz CIM RDF datoteke

<cim:LNInst rdf:ID="_602">
<cim:ldentifiedObject.name>XCBR</cim:ldentifiedObject.name>

<cim:LNode.LNClass rdf:resource="#_ ed8574c8-7f02-48b4-b124-
cdel1868d2c1b"/>

<cim:LNode.PSR rdf:resource="#_601"/>

<cim:LNode.inst>1</cim:LNode.inst>

<cim:LNInst.prefix>QA1</cim:LNInst.prefix>
</cim:LNInst>

<cim:IEC61850-7-4LNClass rdf:ID="_ed8574c8-7f02-48b4-b124-
cdel1868d2clb">

<cim:IEC61850-7-4LNClass.class
rdf:resource="http://iec.ch/TC57/2011/cim#IEC61850-7-
4LNNames.XCBR"/>

</cim:IEC61850-7-4LNClass>
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AUTOMATIZIRANA PRETVORBA (SCL->CIM)

XPath za pronalazenje identifikatora kod referenciranja

<xsl:template match="scl:Bay">
<cim:Bay>
<xsl:attribute name="rdf:ID"><xsl:value-of select="@RDFID" /></xsl:attribute>
<cim:ldentifiedObject.name><xsl:value-of select="@name” /></>
<cim:Bay.MemberOf_Substation>cim:ldentifiedObject.name

<xsl:attribute name="rdf:resource'">#<xsl:value-of
select="ancestor::*[name()="'Substation']/@RDFID" /></xsl:attribute>

</cim:Bay.MemberOf_Substation>
<cim:Bay.MemberOf_VoltagelLevel>

<xsl:attribute name="rdf:resource'">#<xsl:value-of
select="ancestor::*[name()="'VoltageLevel']/@RDFID" /></xsl:attribute>

</cim:Bay.MemberOf_Voltagelevel>
</cim:Bay>
<xsl:apply-templates />
</xsl:template>
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AUTOMATIZIRANA PRETVORBA (CIM -> SCL)

<xsl:template name="Switch">
<xsl:param name="SSName" />
<xsl:param name="SSref" />
<xsl:param name="VLName" />
<xsl:param name="VLref" />
<xsl:param name="BayName"/>
<Switch>
<xsl:variable name="SwitchID" select="normalize-space(@rdf:ID)" />
<xsl:attribute name="name"><xsl:value-of-select="cim:ldentifiedObject.name"/></xsl:attribute>
<xsl:variable name="SCLelement" select="local-name(.)"/>
<xsl:attribute name="typeOfSwitch">
<xsl:value-of select="cim:IdentifiedObject.description"/>
<xsl:choose>
<xsl:when test="string(SSCLelement)=string('Breaker')">CBR</xsl:when>
<xsl:when test="string(SSCLelement)=string('Disconnector')">DIS</xsl:when>
<xsl:when test="string(S$SCLelement)=string('GroundDisconnector')">GNDDIS</xs|:when>
<xsl:otherwise>ne</xsl:otherwise>
</xsl:choose>
</xsl:attribute>
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AUTOMATIZIRANA PRETVORBA (CIM -> SCL 2)

<xsl:attribute name="desc"> <xsl:value-of select="cim:IdentifiedObject.description"/></xsl:attribute>
<xsl:attribute name="RDFID"><xsl:value-of select="@rdf:ID“ /></xsl:attribute>
<xsl:for-each select="//cim:Terminal [concat('#',SSwitchID)=normalize-
space(cim:Terminal.ConductingEquipment/@rdf:resource)]">
<xsl:call-template name="Terminal">
<xsl:with-param name="SSName" select="SSSName" />
<xsl:with-param name="SSref" select="$SSref" />
<xsl:with-param name="VLName" select="SVLName" />
<xsl:with-param name="VLref" select="SVLref" />
<xsl:with-param name="BayName" select="SBayName" />
</xsl:call-template>
</xsl:for-each>
<xsl:for-each select="//cim:LNInst">
<xsl:variable name="LNID2" select="normalize-space(cim:LNode.PSR/@rdf:resource)"/>
<xsl:if test="SLNID2=concat('#',SSwitchID)">
<xsl:call-template name="LN"/>
</xsl:if></xsl:for-each>
</Switch>
</xsl:template>
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ZAKLJUCAK

1. Uvodenje zajednickog modela podataka znatno
olakSava razmjenu podataka medu sustavima i
ubrzava procese promjena zahtjeva u primijenjenoj
programskog potpori.

2. Uskladivanje modela podataka IEC 61850 i CIM
modela podatka IEC 61970 je nuzno kako bi se
ostvarila potrebna razina integracije u okruzenju
napredne mreze (eng. Smart Grids).

3. Uskladivanje modela podataka ograniceno je
postojecim prihvacenim standardima -> promjene u
standardima moraju biti smanjene.
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ZAKLJUCAK

4. Uz nuzna prosSirenjima u modelima moguca
je dvosmjerna razmjena informacija bez
gubitaka podataka.

5. Uskladivanje formata razmjene podataka
dodatno bi pojednostavnilo integraciju.
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