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Communication Networ ks and Systemsin Substations
Part 6:Configuration Language for Electrical Substations |IEDs

1
IED IED
SCL IED
5 7 SCSM
Extensible Markup Language XML 1.0
IED
2
IEC ISO
wW3C 1.0 http://www.w3.0rg/TR/2000/REC-xmI-20001006

W3C, Name spaces in XML, http://www.w3.0rg/TR/1999/REC-xml-names-19990114

W3C, XML Schema Part 0: Primer, http://www.w3.0rg/TR/2001/REC-xmIschema-0-20010502

W3C, XML Schema Part 1: Structures,
http://www.w3.0org/TR/2001/REC-xmlschema-1-20010502

W3C, XML Schema Part 2: Data Types,
http://www.w3.0rg/TR/2001/REC-xmlschema-2-20010502/

W3C, XML Schema Part 2. Data Types,
http://www.w3.0rg/TR/2001/REC-xmlschema-2-20010502/
|[EC 61850-5 5
IEC 61850-7-1 7-1
IEC 61850-7-2 7-2
(ACSI)
|[EC 61850-7-3 7-3
|[EC 61850-7-4 7-4
|[EC 61850-8-1 8-1 (SCsMm) MMS
(ISO/IEC9506 1 2 )
|[EC 61850-9-1 9-1 (SCsMm)

|EC 61850-9-2 9-2 (SCsm) 1S0802.3
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IEC 61346-1: 1996, Industrial systems, Installation and equipment and industrial products —
Structuring principles and reference designations — Part 1: Basic rules

31 access point
IED (
) IED

Subnetwork

a communication system connection between IEDs with serial communication facilities. All
devices connected to a subnetwork can directly communicate to each other, without an
intervening router. Routers or gateways can connect subnetworks.

3.3
Device

any physical device, not only IEDs as in the other parts of IEC 61850. In the context of a
switchyard these are primary apparatuses like transformers and circuit breakers, in the context of
substation automation all IEDs.

3.4
Connectivity node (ConNode)

a connectivity node is a connection point between terminals of primary devices which has the
only task to connect them electrically with no resistance; e.g. a bus bar as connectivity node
connects bus bar disconnectors. The connection to a device is done at a device terminal. A
connectivity node can connect an arbitrary number of terminals (devices).

3.5
Subdevice
a part of a PrimaryDevice, which might especially be a phase of a three-phase device

4

CIM Common Information Model of IEC 61970-301

DO DATA in IEC61850-7-2, Data object class or instance, depending on context
DTD Document Type Definition

SCL Substation Configuration description Language

UML Unified Modelling Language according to Booch / Jacobson / Rumbaugh
URI Universal Resource Identifier

XML Extensible Markup Language
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| IED Capabilities
IED i (LN, DO) i System
e * Configurator
Database
L
i Association ,Pre-configured exchanges i
i Relationship to primary topology i
Engineering IED
Workstation Confiaurator
A T
. File Transfer(REMOTE)
File Transfer
(LOCAL) IEC 61850
Service
Substation Gatewav
IED IED IED IED
2
1ED
SCL
7
6 SCL
SCL SCL
° IEC61346-1
. |ED ( )
° IED IED
° IED IED
° (LN) |IEC61850-7 (
(DO) LNType DO
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o IED « )
SCL DO LN LN  IEC61850-7
SCL
UML SCL
3 UML
J ( ) « )
IEC61346
° SAS IED
° IED
( ) IED
IE61850-7
IEC61346
IEC61850 IED IEC61850
3 (LN,LNode)
IEC61346-1 IEC61346-1
IED
SCL
° () Name Name
()
SCL <Targettype>Nam,
DOName Name 7-2 Name
° Desc
7-2 SCL (Ref)
13 ” I ng
( )
SCL 7

7-1,7-2
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Substation 1 1 1 :
Ql Voltage i~ | Bay k>—{PrimaryDevice Subdevice
1 level 1 Phase
1 t
1 0.5 [
Terminal CBR
| 1 DIS
ConNode
VTR
1 0.+
- LNode k>— Data
assoCiaHons 1 1r
1 1. ) 1
IED <>—ACC€SSPOintl Server K>—— LDevice
1 * * 1.*
1. 1. 0,1
1 01 Router Functional / substation structure
Subnetwork [ ] Product/IED structure
01| Clock [ ] Communication structure
3 SCL
4 SAS IEC61346 110kV
El E1Q1 E1Q3 E1Q2 IED (
-E1Q1SB1 E1Q1 LN CSW11 IED-E1Q1QA1B1 LN
XCBR1 E1Q1A1) IEC61346 (=sign
) 4
W1 w2 W3 W4
-AA1l
-P1
-%l @
(B
-W1 logical bus
-E101 -E102 -E103
-SB1 -BP1 -SB1 -SB1 -BP1
Control Protection Control Control Protection
IED IED IED IED IED
-CSWI1 —+ -PIOC1 -CSWi1 -CSWI1 —+ -PIOC1
-W2|process bus -W3 process
-B1 o —opr A -B1
PISA PISA
| -XCBR1 -B1{ PISA | -XCBR1
-XMEA1 -XCBR1 -XMEA1
-XMEA1, 2
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4
6.1
( 3 )
LN
1) (
2)
SCL ( )
o Substation
[ )
) ()
° bay ( )
o Device
o (Subdevice)
° (ConNode) ( )
(BayNode)
Device
SB1 SB2  SCL B1.SB1 BL1. SB2
6.2 IED
IED
SCL
(IED)
IED IED
IED ( )
Server 7 IED

Bl

IEC61850-2

Bl
Bl
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SCSM

LDevice 7 IED
LNode 5 7-2 IED
(DO)
SCL ( ) (LN
IED
DO 7 LN
a)lED
b)
6.3
IED
IED
IED
IED IED
LN
)
. ( )
/
()
. IED
( )
(TCP/IP) PPP
. IED
7
( ) 5
2)
SCL
SCL
SCL
° IED ( 5 1 2) IED
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IED IED
IED .1CD
. IED ( 5 3 4)
IED
IED .SCD
1ED
e IED (Ref )
(Ref )
. IED 1ED 1ED
1ED Ref
8 SCL
SCL XLM( )
8.1
XML XML DTD
XML DTD XML
scL XML
scL XML
scL

<?xml version="1.0" encoding="UTF-8"7?>
<!1--W3C Schema for 1EC61850-6 (SCL)-->

<xs:schema xmIns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault=""qualified">

</xs:schema>

XML Backus-Naur EBNF
XML - EBNF
XML ( )
XML string XML normalizedstring
tab,carriage return( ) line feed( ) IEC61850-7,-8,-9
XML XS: xs:decimal 2
SCL -
8.2
SCL SCL XML (XML
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CDATA) XML , <I[CDATA[ 1>
/
( ) SCL
IED IED (
) LNodeType IED
8.3 SCL
7-X LN DO
SCL SCL DATA
DATA CbhC
5 SCL (
) SCSM SCL
831
SCL Desc P SCSM
P
832
XML

The usage of XML schema based data types allows already on the syntactic level to further
restrict the range of some values. A restriction shall use one of the allowed subtypes of the types
defined in this core language.

8.4
SCL - XML XML - EBNF prolog DTD
SCL

<IELEMENT SCL (Header, (Substation | IED | LNodeType | Communication)+, (Private)*)>
SCL ( IED LnodeType --
Private

<IELEMENT Private(PCDATA)*>
<IATTLIST Private

10
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Type CDATA “"> SCL
Prolog XML
DTD DTD
DTD DTD
<?xml version="1.0"?>
<IDOCTYPE SCL SYSTEM "'scl-01.dtd">
<SCL>
/ / 1ED / LnodeType /
</SCL>
DTD
8.4
SCL
SCL
Text
8.4.1
)
SCL LN
IED
8.4.2
7
1 LD (LDName)
2 IED/LD
(LN-Prefix)
3 LN (LN class name) LN
IED LN

4 (DataName)

DTD

DTD

Ref “ Ref”

Ref Text

IEC61346 (

LN

Id(LN instance Id)

(DataAttributeName)

11
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defined in 7-3 defined in 7-4
configurable
LDName LNName DataName | DataAttributeName
LN-Prefix |LN class name |LN-Instance-ID
J ) - NG _
Y Y ~ —~
Part 1 Part 2 Part 3 Part 4
5 IEC61850-7-2
5 2 3 IED LD LN
LN-Prefix LN
3 Id LN(
CSWI)
8
9 SCL (SAS)
8 9
3 4 SCL  LNType
7 LN Id SCL IED LN Ref
1 2 ( 6 7)
1 1 LN
PrimaryDevice( ) Bay Ref 1 PrimaryDevice Ref 2
IED LD Ref 1
LDName LNName

LN-Prefix |LN class name|LN-Instance-ID

L IED Section:

Attribute Ref of element LN

Substation section:
Attribute Ref of element substation &
Attribute Ref of element VoltagelLevel &

IED section :
Attribute Ref of element LDevice

Attribute Ref of element Bay

Substation section:
Attribute Ref of element Device

12

IED(

Header:
NameStructure="FuncName"

) |ED
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|ED LN)
LN Id LN ¢

LDRef 2
7)

LDName

LNName

LN-Prefix [LN class name |LN-Instance-ID

$— empty T
IED Section:

Attribute Ref of element LN

IED Section: IED Section:

Attribute Ref of element IED |Attribute Ref of element LDevice

Header:

.
scL scL Header
2( ) LN Id
8.4.3
8 IED LNs CBR
IED CBR IED CBR 8
LN

In the substation stru
this IED is identified as

E1Q1KAl

cture

1

NameStructure="IEDName"

LN

IEC61346

Inthe substation structurg
this

CBR is identified as
E1Q1QA1

Ba : ‘----------------.g
y - )E Q1 * QA1 o -
i 3 ; Inthe substation structurg
{ Mkaz = this LN is identified as
IED i z s E1Q1LD2QA1CSWI2
i LN1 | | LN2 | 2 | LN1 | | N2 inthe [ED (product)
: . structure
. ‘ LD1 3 LD2 this LN is identified as

: > Sy E1QIKALLD2CSWI2
I_ _____ S1 S2

— ; <

/ / \ XW1
Inthe communication structure ]
this connection is identified as In theIEVDVdS'[I‘t.L;C(';urelhls Lb
XW1E1Q1KA1S1 éil(gelnkilism
8
LD2 LN CSwi LN2 LN
E1Q1LD2/CBR1CSWI2 E1Q1KA1LD2/CSWI2
LD E1Q1LD2
E1Q1 LD2 IED

13
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E1QICBRICSWI2 E1Q1KA1l E1Q1LD2
LD 7 LD LD Ref
LD IEDs LD LDs
IEDs LD
8.5
SCL

<IELEMENT Header (History?, Text) >

<IATTLIST Header

Ref CDATA #REQUIRED SCL
Version CDATA #IMPLIED SCL
Revision CDATA *” SCL
ToolidCDATA"" SCL

NameStructure(FuncName | IEDName) #REQUIRED>

IED

<IELEMENT Text (#PCDATA)*>

Ref Revision

Text

<IELEMENT History (Hitem)+>
<IELEMENT Hitem (#PCDATA)*>

<IATTLIST Hitem scL ( )

Version CDATA #REQUIRED
Revision CDATA #REQUIRED

When CDATA #REQUIRED /
Who CDATA * /
What CDATA **

Why CDATA “ >

<Header Ref="1KHL1000546” Version=""1" Revision=""
Toolid="MySystemTool V1.2” NameStructure="FuncName”>My SA Project
</Header>

8.6

14
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Ref
Text
(LNode)

<IELEMENT Substation (Text?, LNode*, VoltageLevel+, Private*) >

<IATTLIST Substation

Ref CDATA “">
<IELEMENT VoltageLevel (Text?, LNode*, Bay+, Private*) >

<IATTLIST VoltagelLevel

Ref CDATA *”
Voltage CDATA #IMPLIED> ,

<IELEMENT Bay (Text?, LNode*, Device+, Private*) >

<IATTLIST Bay

Ref CDATA #REQUIRED>

<IELEMENT Device ((Text)?, (LNode)*, (Connection)*, (Private)*) >

<IATTLIST Device

Ref CDATA #REQUIRED
Type NMTOKEN #REQUIRED>

SCL

, Ref

(

110kV)

CBR

LSW

DIS

VTR

15
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CTR

PTR

2/3/14/5( )

GEN

1

CAP

1/2

REA

1/2

CON

1/2/3

MOT

IFL

LIS

LN

TopNode

TNodeRef

<IELEMENT Connection EMPTY>

<IATTLIST Connection

TNodeRef CDATA #REQUIRED
BayRef CDATA #IMPLIED
VLRef CDATA #IMPLIED
SSRef CDATA #IMPLIED >

TNodeRef GROUNDED
(OIS )

(LN,LNode)

|EC61850-5,-7

<IELEMENT LNode ((Text)?)>

16

GROUNDED

SA
Ln

1] EH

TopNode

GROUNDED

LN
Text
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<IATTLIST LNode

Ref NMTOKEN #REQUIRED IED LNode

LNClass NMTOKEN #REQUIRED LN

Ldinst CDATA“ " LN IED LD

IEDRef CDATA #IMPLIED> LN IED

IEDRef LN I[ED thelLDlnst the LD within this IED to
whichthe LN belongs. LNClass  Ref 7 LN Id
IED LN SA
IEDRef Ref
LN LNClass Ref
SA IEDRef Ref LNClass IED
Private SCL
SCL E1Q1
QA1 QB1 L1 CSW1( )LN

<Substation Ref=""'>
<VoltagelLevel Ref="E1'">
<Bay Ref="Q1"'>
<Device Ref="QAl1l" Type="'CBR">
<LNode Ref="1" LNClass="CSWI"/>
<Connection TNodeRef="L1"/>
</Device>
<Device Ref="QB1" Type="DIS">
<LNode Ref="2" LNClass="CSWI"/>
<Connection TNodeRef="L1"/>
</Device>

</Bay>
</VoltagelLevel>
</Substation>
8.7 IED
IED IED
IED LNType
(DO) IED IED
IED Ref IED
Ref IED
IED

IED - IED
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[ J
e GOOSE/GSSE
[ J
IED
LD LN
IED ( ) IED( )
IED IED
LNO IED IED
LN IED IED
IED 113 ”
IED 9 IED
Station bus access point O .................... 2. optional redundant access point
Server connections ! ‘ ...................................
— T
server e
Logical Device Logical Device
Router
LN LN LN
Client connections ,’ ..............................................
Process bus access point
Fig9 IED and
SCL
<IELEMENT IED ((Text)?, (Services)?, (AccessPoint)+ , (Private)*) >
<IATTLIST IED
Ref CDATA " SA IED
Manufacturer CDATA *”
Type CDATA " ( )IED
ConfigVersion CDATA “"> IED

18
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SCL IED ConfigVersion, IED
ConfigVersion IED ( )
IED
<IELEMENT Services (DynAssociation | SettingGroups | ServerDirectory | LDDirectory |
LNDirectory | GetDataObjectDefinition | DataObjectDirectory |
GetDataSetValue | SetDataSetValue | DataSetDirectory | DynDataSet |
DynReportControl | SetControlValue | GetControlValue | GOOSEAIl |

FileHandling)* >

IED
IEC61850-7-2
<IELEMENT DynAssociation EMPTY>

<IELEMENT SettingGroups EMPTY>

<IELEMENT ServerDirectory EMPTY> LD
<I[ELEMENT LDDirectory EMPTY> LN
<IELEMENT LNDirectory EMPTY> LN
<IELEMENT GetDataObjectDefinition EMPTY>
<IELEMENT DataObjectDirectory EMPTY>
<I[ELEMENT GetDataSetValue EMPTY>

<I[ELEMENT SetDataSetValue EMPTY>

<IELEMENT DataSetDirectory EMPTY>

<IELEMENT DynDataSet EMPTY> /
<IELEMENT DynReportControl EMPTY> /
<IELEMENT SetControlValue EMPTY>

<IELEMENT GetControlValue EMPTY>

<IELEMENT GOOSEAIl EMPTY> GOOSE ;
GOOSE ( GOOSE ) GOOSE
(IEC61850-7-2 GSSE)

<IELEMENT FileHandling EMPTY>

19
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<IELEMENT AccessPoint (Text?, Router?, Clock?, (Server | LN+)?)>

IED
<IATTLIST AccessPoint
Ref CDATA #REQUIRED> IED IED IED Ref
SAS
LN IED
LN LN
SCL
<I[ELEMENT Router EMPTY > IED
<IELEMENT Clock EMPTY > IED
° 1ED ( ) 1ED
. )
° IED
e |[ED LN —
<IELEMENT Server (Text?, Authentification?, LDevice+, Association* ) >
IED
<IATTLIST Server
SelTimeout CDATA “20” (
)
SecAPRef CDATA *"> ( ) 2 )
( )
2 SecAPRef, AccessPoint  Ref
IED Ref
( )
SCL
<IELEMENT Authentication (none | password | weak | strong | certificate)+ )>
weak  strong IEC61850-8,-9

<IELEMENT none EMPTY>

<IELEMENT password EMPTY>

20
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<I[ELEMENT weak EMPTY>
<IELEMENT strong EMPTY>
<I[ELEMENT certificate EMPTY>

<IELEMENT LDevice (LNO, LN*, AccessControl?, Private? ) >

IED
LN(LNO)
<IATTLIST LDevice
Ref CDATA "™ IED LDevice LDevice
IEC61850-7-2 LD
Ref ( 8.4)

Text CDATA > LD

<IELEMENT LNO (Text?, DataSet*, ReportControl*, LogControl*, LogRef*, GOOSEControl*,
SampledValueControl*, SettingControl*, DO* )>

<IATTLIST LNO

Ref CDATA " (LN id) LNO LD
LNO .
LNType ID #REQUIRED> LNodeType

<IELEMENT LN (Text?, DataSet*, ReportControl*, LogControl*, LogRef*, DO* ) >

<IATTLIST LN
Ref CDATA #REQUIRED (LN id) IED LN LN.
LNClass NMTOKEN #REQUIRED IEC61850-7 LN
LNType ID #REQUIRED> LNodeType
<IELEMENT LogRef (#PCDATA) > LN
<IELEMENT DataSet (DOName)+ > LN

<IATTLIST DataSet

Ref CDATA #REQUIRED LN
Text CDATA *">

JELEMENT DOName EMPTY > LD

<IATTLIST DOName

LDInst CDATA " the LD where the DO resides; empty means this LD

21
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LNInstCDATA “” Ref of the LN where the DO resides — empty for this
LN
LNClass CDATA“" LN class of the LN where the DO resides; empty for
this LN
DORef CDATA *” ( LN )DO IEC61850-7
DORef FunConstr LN
DO
Attr CDATA " - (AttrChar )
FunConstr CDATA “"> IEC61850-7
*Attr - FunConstr( ) DOName LIN( LN
DOName) DO
LN
( DataSet Ref ) ( LDName LNName, LDRef  LNRef)
DO DO LN  LNodeType
DO LNodeType DO DO LNodeType
<IELEMENT ReportControl (TrgOpts?, OptFlds?, RptEnabled?) >
LN
<IATTLIST ReportControl
Ref CDATA #REQUIRED Ref
DataSet CDATA #REQUIRED Ref
Buffered CDATA “false” - 7
xsd:boolean.
Text CDATA *”
BufTim CDATA “0” - 7
IntgPd CDATA “0"> 7

<IELEMENT TrgOpts ((dataChange | qualityChange | cyclicintegrity)+ )>

<IELEMENT dataChange EMPTY>

<IELEMENT qualityChange EMPTY>

<IELEMENT cycliclntegrity EMPTY>

<IELEMENT OptFlds ((SeqNum | TimeStamp | DatasetName | ReasonCode | DataRef)+ )>

<IELEMENT RptEnabled (LNName)+ > LN

22

LN

IEC61850-7-2
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ReportControl Ref RptEnabled
LNName ( )( 1 LNName 1) SCL
<IELEMENT LNName EMPTY> LN

<IATTLIST LNName

IEDRef CDATA #REQUIRED LN IED
LDInst CDATA #REQUIRED LN LD (Ref)
LNInst CDATA #REQUIRED IED LN LN
LNClass NMTOKEN #REQUIRED> IEC61850-7 LN
LN IED
IED Associationld.
<IELEMENT LogControl (TrgOpts?) > LN

<IATTLIST LogControl

Ref CDATA #REQUIRED LN

LogRef CDATA #REQUIRED Ref

IntgPd CDATA “0” ( )
DataSet CDATA #REQUIRED>

GOOSE LLNO.
<I[ELEMENT GOOSEControl (IEDName)+ > GOOSE

<IATTLIST GOOSEControl

Ref CDATA #REQUIRED GOOSE

Type (Ind | All) “All” Ind,

Appld CDATA #REQUIRED GOOSE

DataSet CDATA #REQUIRED Ref

Text CDATA “'>

<IELEMENT IEDName (#PCDATA) > IED GOOSE SAMPLE

LLNO
<IELEMENT SampledValueControl (IEDName)+ > LN

<IATTLIST SampledValueControl

Ref CDATA #REQUIRED LN

23
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Smvld CDATA REQUIRED Id
DataSet CDATA #REQUIRED
SmpRate NUM #REQUIRED>
<IELEMENT SettingControl EMPTY>
<IATTLIST SettingControl
Ref CDATA #REQUIRED LD
NumOfSGs CDATA #REQUIRED ; xsd:integer.
Selector CDATA #REQUIRED> (DO )
<IELEMENT AccessControl (#PCDATA) >
LN SCL
<IELEMENT Association EMPTY >
IED
<IATTLIST Association
Kind (pre-established | predefined) #REQUIRED
IEDRef CDATA #REQUIRED IED
LDInst CDATA #REQUIRED
LNClass CDATA #REQUIRED LN
LNInst CDATA #REQUIRED LN
Associationld CDATA “"> Id( )
Id Id SCL
Id LN
LN Id ( IED Id
32 ) IEC61850-8,-9
8.8
IED

IED

24
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LD LN [ED
IED
LD LN
IED

<IELEMENT Communication (Bus+ , Private*) >

<IELEMENT Bus ( Text?, GOOSE?, SMV?, ConnectedAP+, Private*) >

<IATTLIST Bus

Ref CDATA #REQUIRED
Bitrate CDATA *” MB/s(Megabit )
LifeTime CDATA *
Type CDATA *">
IEC61850-8,-9 8 “8-" 9 “9-“
( 9 8 )

<I[ELEMENT GOOSE EMPTY >

<IATTLIST GOOSE

Addr CDATA #REQUIRED GOOSE
Mintime CDATA " ms GOOSE
Maxtime CDATA “"> ms GOOSE

<IELEMENT SMV EMPTY >

<IATTLIST SMV

Addr CDATA #REQUIRED> SMV

<IELEMENT ConnectedAP (Address, PhysConn? ) >

IED

<IATTLIST ConnectedAP

IEDRef CDATA #REQUIRED IED
Ref CDATA #REQUIRED> IED

<IELEMENT Address (P1?, P27, P3?, P4? , P5?)>

<I[ELEMENT P1 (#PCDATA)>
<IELEMENT P2 (#PCDATA)>
<IELEMENT P3 (#PCDATA)>

25
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<I[ELEMENT P4 (#PCDATA)>

<IELEMENT P5 (#PCDATA)>

SCL
P1~P5 ( ) -8,-9
<IELEMENT PhysConn (P1?, P2?, P3?) >
<IATTLIST PhysConn
Type CDATA #REQUIRED> (
-8-1 10BaseT, 100BaseFX)
SCL XW1 ( IED S1)
<Communication>
<Bus Ref="XW1" Type="8-MMS'">Station bus
<ConnectedAP IEDRef="E1Q1KA1l'" Ref="S1">
<Address><P1>10</P1></Address> </ConnectedAP>
<ConnectedAP IEDRef="E1Q2KA1'" Ref="S1">
* <Address></Address> </ConnectedAP>
</Bus>
</Communication>
8.9 LNodeType
IED
IED SCL LN
(Ref ) IED SCL
SCL IED
( )JIED Ref
( IED )
<IELEMENT LNodeType (DO)+ > LN
<IATTLIST LNodeType
Ref ID #REQUIRED SCL LN LN LNType
Text CDATA #IMPLIED LNType
LNClass CDATA #REQUIRED> LN e

<IELEMENT DO (CtlService?, cf*, Private*) > LN
<IATTLIST DO

Ref CDATA #REQUIRED IEC61850-7 DO

26
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Type CDATA #REQUIRED EC61850-7 ( CDC)
AccessControl CDATA “"> DO . ( )
IEC61850-7 DO DO ( Ex )
CDC IEC61850-7
CtlService CtIMode
CtIMode

<IELEMENT CtlService (SBO | Timed | Enhanced )* >

<ATTLIST CtlService

CtIMode (Status | Command | Controllable) #REQUIRED> DO

Status:

Command:
Controllable: ,

<IELEMENT SBO EMPTY>

<IELEMENT Timed EMPTY>

<IELEMENT Enhanced EMPTY>

( SBO ) CtiIMode
CtIMode DO
Attribute Status Controllable Command
ctlvVal X X
stVal X X
valWTr X (BST, IST) X (BST, IST)
operTim 0 ®)
OrCat 0] 0]
OrAddr o] 0]
CtINum 0] 0]
Tag o] 0
cf
IED/LN IED
IED
cf ScaledValueConfig,
cf n

ScaledValueConfig.iScaleFactor

27
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<IELEMENT cf (#PCDATA)* >

IEC61850-7

DO CDC

IEC61850-7

XML

Part 7 data type

XML Schema(xsd) data type

Value representation

INTEGER integer An integer number , no decimal
fraction (99999)

FLOAT decimal A number with or without a decimal
fraction (999.99999).

BOOLEAN boolean False, true or 0, 1

ENUMERATED normalizedString The enumeration element names

as defined in part 7 as string
values.

Octet string

Base64Binary

Coding according Section 6.8 of
RFC 2045

VisibleString normalizedString A character string without tabs,
linefeeds and carriage return
*
<IATTLIST cf
SGroup CDATA *” (xsd:integer)
SAdr CDATA " DO
n CDATA #REQUIRED>
SGroup
n ) () SRGROUP
SAdr DO
IED
SCL
IED/ /
IED
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SCL

<l--scl-001.dtd
Document Type Definition for the Substation Configuration Language
Version 0.5 01-09-14

-——>

<IELEMENT SCL (Header, (Substation | 1ED | LNodeType | Communication)+,
Private*)>

<IELEMENT Header (History?, Text?) > <h-- -—>
<IATTLIST Header

Ref CDATA #REQUIRED

Version CDATA #IMPLIED

Revision CDATA ™"

Toolld CDATA ™"

NameStructure (FuncName | IEDName) #REQUIRED>

<I-—-FuncName = , 1EDName =1ED ——>

<ITELEMENT Text (#PCDATA)*> <t-- -—>

<IELEMENT Private (#PCDATA)*> <I--

unspecified additions, preserved on standard import and export of the concerned
element-->

<IATTLIST Private

Type CDATA '''>

<VELEMENT History (Hitem)+> <l-- -—>

<IELEMENT Hitem (#PCDATA)*> <l-- -
<IATTLIST Hitem

Version CDATA #REQUIRED

Revision CDATA #REQUIRED

When CDATA #REQUIRED

Who CDATA "

What CDATA "

Why CDATA ">

<VELEMENT Substation (Text?, LNode*, VoltagelLevel+ , Private*) >
<IATTLIST Substation
Ref CDATA ">

<VELEMENT VoltagelLevel (Text?, LNode*, Bay+, Private* ) >
<IATTLIST VoltagelLevel

Ref CDATA ™"

Voltage CDATA #IMPLIED>

<IELEMENT Bay (Text?, LNode*, Device+, Private?) >
<IATTLIST Bay
Reft CDATA "' >

<VELEMENT Device (Text?, LNode*, Connection*, Private* )>
<IATTLIST Device
Ref CDATA #REQUIRED

Type NMTOKEN #REQUIRED> <r-- -——>
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<ITELEMENT
<IATTLIST

Connection EMPTY>
Connection

TNodeRef CDATA #REQUIRED
BayRef CDATA #IMPLIED
VLRef CDATA #IMPLIED

SSRef CDATA #IMPLIED >

<ITELEMENT

LNode (Text)?> <I-- 5

-

<TATTLIST
Ref CDATA

LNode
#REQUIRED

LNClass NMTOKEN #REQUIRED
LDInst CDATA ™"

IEDRef CDATA #IMPLIED>

<ITELEMENT

<TATTLIST
Ref CDATA

<I--
IED (Text?, Services?, AccessPoint+,

1ED

Type CDATA ™"

Manufacturer

CDATA "

ConfigVersion CDATA ">

LN

) —->

SA

IED -->

Private*) >

<IELEMENT Services (DynAssociation | SettingGroups | ServerDirectory |
LDDirectory | LNDirectory | GetDataObjectDefinition

| DataObjectDirectory | GetDataSetValue | SetDataSetValue |
DataSetDirectory | DynDataSet

| DynReportControl

FileHandling)* >

<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT

<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT
<ITELEMENT

<ITELEMENT

<VELEMENT
-—>

<IATTLIST
Ref CDATA

<ITELEMENT

<ITELEMENT
<IATTLIST

<l__
<r--
<l__
<r--
<l__

DynAssociation EMPTY>
SettingGroups EMPTY>
ServerDirectory EMPTY>
LDDirectory EMPTY>
LNDirectory EMPTY>
GetDataObjectDefinition EMPTY>
DataObjectDirectory EMPTY>
GetDataSetValue EMPTY>
SetDataSetValue EMPTY>
DataSetDirectory EMPTY>
DynDataSet EMPTY>
DynReportControl EMPTY>
SetControlvValue EMPTY>
GetControlvValue EMPTY>
GOOSEAIl EMPTY>

FileHandling EMPTY> <l--

| SetControlValue | GetControlValue | GOOSEAII

LD
LN
DO

-—>

AccessPoint (Text?, Router?, (Server | LN+)?) > <I--1ED

AccessPoint
#REQUIRED>
Router EMPTY >

Server (Text?, Authentication?,
Server

LDevice+, Association*)>
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SelTimout CDATA '"20"
SecAPRef CDATA ">

<IELEMENT Authentication (none | password | weak | strong | certificate)+ >
<IELEMENT none EMPTY>

<IELEMENT password EMPTY>

<VTELEMENT weak EMPTY>

<IELEMENT strong EMPTY>

<IELEMENT certificate EMPTY>

<VELEMENT LDevice (LNO, LN*, AccessControl? ) > <I--1ED
LN -->

<IATTLIST LDevice
Ref CDATA "
Text CDATA '"'>

<VTELEMENT LNO (Text?, DataSet*, ReportControl*, LogControl™*,
LogRef*,GOOSEControl*, SampledValueControl*, SettingControl*, DO* )>
<TATTLIST LNO

Ref CDATA ™"

LNType IDREF #REQUIRED>

<VELEMENT LN (Text?, DataSet*, ReportControl*, LogControl*, LogRef*, DO* )
>

<ITATTLIST LN

Ref CDATA #REQUIRED

LNClass NMTOKEN #REQUIRED

LNType IDREF #REQUIRED>

<IELEMENT LogRef (#PCDATA) >

<IELEMENT DataSet (DOName)+ > <!-- LN -—>
<IATTLIST DataSet

Ref CDATA #REQUIRED

Text CDATA ">

<VTELEMENT DOName EMPTY> <t-- 1ED DO
-—>

<IATTLIST DOName

LDInst CDATA "

LNInst CDATA "

LNClass CDATA "™

DORef CDATA ™"

Attr CDATA "

FunConstr CDATA "' >

<VTELEMENT ReportControl (TrgOpts?, OptFlds?, RptEnabled? ) >
<IATTLIST ReportControl

Ref CDATA #REQUIRED

DataSet CDATA #REQUIRED

Buffered CDATA "FALSE"

Text CDATA ™"

BufTim CDATA "O0"

IntgPd CDATA "0'>

<VELEMENT RptEnabled (LNName)+ >
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<IELEMENT LNName EMPTY>
<IATTLIST LNName

IEDRef CDATA #REQUIRED
LDInst CDATA #REQUIRED
LNInst CDATA #REQUIRED
LNClass NMTOKEN #REQUIRED>

<IELEMENT TrgOpts (dataChange | qualityChange | cycliclntegrity)+>
<IELEMENT dataChange EMPTY>

<IELEMENT qualityChange EMPTY>

<IELEMENT cycliclntegrity EMPTY>

<ITELEMENT OptFlds ((SegNum | TimeStamp | DatasetName | ReasonCode | DataRef)+ )>
<ITELEMENT SegNum EMPTY>

<IELEMENT TimeStamp EMPTY>

<IELEMENT DataRef EMPTY>

<IELEMENT DatasetName EMPTY>

<IELEMENT ReasonCode EMPTY>

<IELEMENT LogControl (TrgOpts?) > <I--LN log -——>
<IATTLIST LogControl

Ref CDATA #REQUIRED

LogRef CDATA #REQUIRED

IntgPd CDATA "O"

DataSet CDATA #REQUIRED>

<TELEMENT GOOSEControl (IEDName)+ > <1--GOOSE -
<IATTLIST GOOSEControl

Ref CDATA #REQUIRED

Type (Ind | ALIL) "AIIl"

Appld CDATA #REQUIRED

DataSet CDATA #REQUIRED

Text CDATA '"'>

<TELEMENT IEDName (#PCDATA) > <l-- 1ED GOOSE
-——>

<IELEMENT SampledValueControl EMPTY > <I—LN -—>
<IATTLIST SampledValueControl

Ref CDATA #REQUIRED

Smvid CDATA #REQUIRED

DataSet CDATA #REQUIRED

SmpRate NMTOKEN #REQUIRED>

<IELEMENT SettingControl EMPTY>
<IATTLIST SettingControl

Ref CDATA #REQUIRED

NumOfSGs CDATA #REQUIRED
Selector CDATA #REQUIRED>

<IELEMENT AccessControl ANY > <I-- ([ ; 1 -->

<IELEMENT Association EMPTY>

<IATTLIST Association

Kind (pre-established | predefined) #REQUIRED
Associationld CDATA "'

IEDRef CDATA #REQUIRED

LDInst CDATA #REQUIRED
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LNInst CDATA #REQUIRED
LNClass NMTOKEN #REQUIRED>

<VELEMENT Communication (Bus+, Private*) >

<IELEMENT Bus (Text?, GOOSE?, SMV?, ConnectedAP+,

<IATTLIST Bus

Ref CDATA #REQUIRED
Bitrate CDATA ™"
Lifetime CDATA ™"

Type CDATA "'>

<IELEMENT GOOSE EMPTY>
<IATTLIST GOOSE

Addr CDATA ™"

Mintime CDATA "
Maxtime CDATA '">

<VELEMENT SMV EMPTY >
<IATTLIST SMV
Addr CDATA ">

<r--

<!--GOOSE

<IELEMENT ConnectedAP (Address, PhysConn?) > <I--

-——>

<IATTLIST ConnectedAP
IEDRef CDATA #REQUIRED

Ref CDATA #REQUIRED>

<IELEMENT Address (P1? , P2? , P3? , P4? , P5?)>

<IELEMENT P1 (#PCDATA)>
<IELEMENT P2 (#PCDATA)>
<IELEMENT P3 (#PCDATA)>
<IELEMENT P4 (#PCDATA)>
<IELEMENT P5 (#PCDATA)>

<IELEMENT PhysConn (P1?, P2?, P3?) >

<IATTLIST PhysConn
Type CDATA #REQUIRED>

<VELEMENT LNodeType (DO+ ) >
<IATTLIST LNodeType

Ref ID #REQUIRED

Text CDATA #IMPLIED

LNClass CDATA #REQUIRED>

<VELEMENT DO (CtlService?, cf*,
e

<VATTLIST DO

Ref CDATA #REQUIRED

Type CDATA #REQUIRED

AccessControl CDATA ">

Private* ) >

<VTELEMENT CtlService (SBO | Timed | Enhanced )* >

<IATTLIST CtlService

CtiIMode (Status | Command | Controllable) #REQUIRED>

<VTELEMENT SBO EMPTY>
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Private* ) >

1ED

<r--

LN



<VELEMENT Timed EMPTY>
<IELEMENT Enhanced EMPTY>

<IELEMENT cf (#PCDATA)*
<!--PCDATA

<IATTLIST cf
SGroup CDATA ™
SAdr CDATA "

n CDATA #REQUIRED>



B.1SCL
IED SCL

<?xml version="1.0"7?>
<IDOCTYPE SCL SYSTEM "'scl-001.dtd">
<SCL>

<Header Ref="'SCL Example'"™ Revision="C" NameStructure="FuncName'/>

<Substation Ref=""">
<VoltagelLevel Ref="E1'>
<Bay Ref="Q1'>
<Device Ref="QAl1" Type="CBR">
<LNode Ref="1"" LNClass="CSWI"/>
<Connection TNodeRef="L1"/>
<Private Type="MyLayout'>X=5 Y=25</Private>
</Device>
<Device Ref="(QB1" Type="DIS">
<LNode Ref="2"" LNClass="CSWI"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="BB1' BayRef=""W1''/>
</Device>
</Bay>
</VoltagelLevel>
</Substation>
<Communication>
<Bus Ref=""XW1" Type=""8-MMS/TCP">
<Text>Station bus</Text>
<ConnectedAP I1EDRef="E1Q1KA1l"™ Ref="S1"><Address/>
</ConnectedAP>
<ConnectedAP I1EDRef="E1Q2KA1l" Ref="Sl1"><Address/>
</ConnectedAP>
</Bus>
</Communication>
<IED Ref="" Type="""> <l-—- Ref -
-——>
<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
<LN Ref="1" LNClass=""CSWI'" LNType="CSWla"/>
<LN Ref="2" LNClass="CSWI" LNType="'CSWla'">
<DataSet Ref="Positions'>
<DOName LNClass="CSWI" LNInst="1" DORef="Pos"/>
<DOName LNClass="CSWI" LNInst="2" DORef="Pos"/>
</DataSet>
<ReportControl Ref="Reportl'™ DataSet="Positions'>
<RptEnabled>
<LNName IEDRef="A1KA1" LDInst=""" LNInst="1"
LNClass=""IHMI"/>
</RptEnabled>
</ReportControl>
<LogControl Ref="PositionLog"™ LogRef="Logl"
DataSet="Positions">
<TrgOpts><dataChange/></TrgOpts>
</LogControl>
<LogRef>Logl</LogRef>
</LN>

1ED



</LDevice>
<Association Kind="pre-established"
LNClass="1HMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="" Type="lbb-PB Router'>
<AccessPoint Ref="'S1"'">
<Router/>
</AccessPoint>
<AccessPoint Ref="S2"/>
</1ED>
<LNodeType Ref="CSWla" LNClass="CSWI">
<DO Ref="Pos" Type="DPC">
<CtlService CtlIMode="Controllable'>
<SB0O/>
</CtlService>
</D0O>
<DO Ref="GrpAl" Type="SPS"/>
</LNodeType>
<LNodeType Ref="LNO" LNClass="LLNO">
<DO Ref="Mode" Type="I1SC"/>
<DO Ref="Health" Type="ISI"/>
</LNodeType>
</SCL>

IEDRef="AA1KA1" LDInst=""
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Complete example

5 9.1.3.2
100%

Substation configuration

36

From section 5 clause 9.1.3.2

Example T 1-1 T

SCL

IEC61346
.SCD

1 Distance Protection
Protection signalling
2 Voltage Levels
D1 - 22KV Central Functions: 10km
E1 - 13KV Synchrocheck
5 Bays
| Buchholz Rel
1-D1Q1 HV Feeder with Transformer, CT pot Ot‘;”o‘a’jp,ftiﬁﬁon
2 - E1Q2 LV Feeder with ISO, CB, CT, VT Transformer-Differential -Protection 220KV
3-E1Q4 LV Static Busbar Protection signalling
4 -E1Q1 LV Feeder with ISO,CB, CT, VT s od
5 - E1Q3 LV Feeder with ISO, CB, CT, VT 2 U @_ E1Q2
EO02
O 1o, 132KV
Distance Protection
Voltage Regulator
E1Q4
E1Q1 -4 i E1Q3
: | |
| |
Interlocking Interlocking
Distance Protection Distance Protection
Differential Protection Differential Protection
Veo1 Q £03Q)
leo1 leo3
4 5
10T1-1 Substation configuration



Example T 1-1 b1Q1 Out of Scope

From section 5 clause 9.1.3.2

Dist | Distance Protection

Protection signalling

Single communications bus
Central Functions:

10km
Synchrocheck
IEDs for: nroche 5
Transformer = Djst . Distance Protection
Combined Bay Unit (Circuit Breaker, lD701
Disconnector CT and VT). WX01 —
. Buchholz Relay
EaCh PrOteCtlon. ‘6 Overload Protection
i p TDjifp: Transformer-Differential -Protection
Central FunCtlonS T 8 = protection signalling
Y 02 | Voltage Regulation

No. Name ID i 'E02

1 Dist E1Q1KA3 (PDIS) L

2 Difn E1Q1KA2 (PLDF)

3 Dist E1Q3KA3 (PDIS)

4 Difn E1Q3KA2 (PLDF)

> Dist D1Q1KA3 (PDIS)

6 TDifn D1Q1KA2 (PTDF) 9 N 10 5

7 HV Bayl D1Q1KAl —DIS'( Interlocking —DISt Interlocking

8 LVBayl E1Q1KAL — ) """ Distance Protection — — Distance Protection

9 LVBay2 E1Q2KAl VegOH | e Difn  Differential Protection Ukos . J=== Difn _ Differential Protection

10LVBay2  E1Q3KAl 1 1 -

11 Central D1Q1KA4 (CILO) i i I il

11T1-1 Communication system configuration



Transformer |IED

Example T 1-1
From section 5 clause 9.1.3.2

Single communications bus

IED for: Transformer bay.

No. Name ID .
7 HV Bayl D1Q1KA1 i 7

HV Bay 1 (Transformer bay)

IED
seesecsndoesaanns . 7 LD
D1Q1KAL. .
. . Current N
. Transformer

« | (D1Q1KAITCTR)
B . LD
SL: | Power transformer [

B (D1Q1KA4YPTR)

Transformer tap-

change controller
(D1Q1KAICTCC)
*| Power transformer
< | earth fault neutraliser|
(D1Q1KA4YEFN)

Power transformer

(D1RPMELFPHRY )

SCL file contents

SCL

<?xml version="1.0"?7>
<IDOCTYPE SCL SYSTEM "scl-001.dtd">
<SCL>
<Header Ref="SCL Example T1-1" Revision="" NameStructure="I1EDName"/>
<Substation Ref="">
<VoltagelLevel Ref="D1" Voltage="'220kV'>
<Bay Ref="Q1">
<LNode Ref="1" LNClass="PDIS" I1EDRef=""D1Q1KA3"/>
<Device Ref="11" Type="CTR">
<LNode Ref=""1" LNClass="TCTR" LDInst="LD1" IEDRef="D1Q1KA1"/>
<Connection TNodeRef="L1"/>
</Device>
<Device Ref="T1" Type="PTR">
<LNode Ref="1" LNClass="PDIF" IEDRef="D1Q1KA2"/>
<LNode Ref=""1" LNClass="YPTR" LDInst="LD2" IEDRef="D1Q1KA1"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="L3" BayRef=""Q2" VLRef="E1'/>
</Device>
</Bay>
</VoltagelLevel>
<VoltagelLevel Ref="E1" Voltage=""132kV''>
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<Bay Ref="Q1">

<LNode Ref=""1" LNClass=""MMXU"™ IEDRef="E1Q1KAl1l"/>
<LNode Ref="1" LNClass="PDIS" IEDRef="E1Q1KA3"/>
<LNode Ref=""1" LNClass="PDIF" IEDRef="E1Q1KA2"/>
<Device Ref="QA1" Type="CBR">
<LNode Ref="1" LNClass=""CSWI'" IEDRef="E1Q1KAl1"/>
<LNode Ref=""1" LNClass="CILO"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="L2"/>
</Device>
<Device Ref="QB1" Type="DIS">
<LNode Ref="2" LNClass="CSwWI"/>
<LNode Ref="2"" LNClass="CILO"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="B1" BayRef="'Q4'/>
<Connection TNodeRef="BB1' BayRef=""W1"'/>
</Device>
<Device Ref="Ul" Type="VTR">
<LNode Ref=""1" LNClass=""XVTR"/>
<Connection TNodeRef="L2"/>
<Connection TNodeRef="L3"/>
</Device>
<Device Ref="11" Type="CTR">
<LNode Ref=""1" LNClass="XVTR"/>
<Connection TNodeRef="L3"/>
<Connection TNodeRef="L4"/>
</Device>

</Bay>
<Bay Ref="Q2">

<LNode Ref="1" LNClass="PDIS"/>

<LNode Ref="1" LNClass="PDIF"/>

<LNode Ref="1" LNClass=""AVCO"/>

<Device Ref="QAl" Type="'CBR'>
<LNode Ref="1"" LNClass=""CSWI"/>
<LNode Ref=""1" LNClass="CILO"/>
<Connection TNodeRef="L0"/>
<Connection TNodeRef="L1"/>

</Device>

<Device Ref="QB1" Type="DIS">
<LNode Ref="2" LNClass="CSwWI"/>
<LNode Ref="2" LNClass="CILO"/>
<Connection TNodeRef="L0"/>
<Connection TNodeRef="B1l" BayRef='"'Q4''/>

</Device>

<Device Ref="11" Type="CTR">
<LNode Ref="1"" LNClass="XVTR"/>
<Connection TNodeRef="L2"/>
<Connection TNodeRef="L1"/>

</Device>

<Device Ref="Ul" Type="VTR">
<LNode Ref="1"" LNClass="XVTR"/>
<Connection TNodeRef="L2"/>
<Connection TNodeRef="L3"/>

</Device>

</Bay>

<Bay Ref="Q3">
<LNode Ref="1" LNClass=""MMXU"
<LNode Ref="1" LNClass="PDIS"
<LNode Ref="1" LNClass="PDIF"

IEDRef="E1Q3KA1"/>
IEDRefT="E1Q3KA3"'/>
IEDRef=""E1Q3KA2"/>
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<Device Ref="QAl1l" Type="CBR">
<LNode Ref="1" LNClass=""CSWI"/>
<LNode Ref="1" LNClass="CILO"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="L2"/>
</Device>
<Device Ref="QB1" Type="DIS">
<LNode Ref="2" LNClass=""CSWI"/>
<LNode Ref="2" LNClass=""CILO"/>
<Connection TNodeRef="L1"/>
<Connection TNodeRef="B1l" BayRef="Q4"/>
<Connection TNodeRef="BB1" BayRef="W1"/>
</Device>
<Device Ref="Ul" Type="VTR">
<LNode Ref="1" LNClass=""XVTR"/>
<Connection TNodeRef="L2"/>
<Connection TNodeRef="L3"/>
</Device>
<Device Ref="11" Type="CTR">
<LNode Ref="1" LNClass="XVTR"/>
<Connection TNodeRef="L3"/>
<Connection TNodeRef="L4"/>
</Device>
</Bay>
</VoltagelLevel>
</Substation>
<Communication>
<Bus Ref="WX01" Type="'8-MMS/TCP' Bitrate="10" LifeTime="5" >
<Text>Station bus</Text>
<!--Control 1EDs; addresses not yet known-->
<ConnectedAP IEDRef="E1Q1KA1"™ Ref="S1"">
<Address>
<P1/>
</Address>
</ConnectedAP>
<ConnectedAP IEDRef="E1Q2KA1"™ Ref="S1"">
<Address/>
</ConnectedAP>
<ConnectedAP IEDRef="E1Q3KA1l" Ref="S1">
<Address/>
</ConnectedAP>
<ConnectedAP IEDRef="D1Q1KA1" Ref="S1">
<Address/>
</ConnectedAP>
<ConnectedAP IEDRef="D1Q1KA2" Ref="S1"">
<Address/>
</ConnectedAP>
<ConnectedAP I1EDRef="D1Q1KA3"™ Ref="S1">
<Address/>
</ConnectedAP>
<ConnectedAP IEDRef="D1Q1KA4'" Ref="S1">
<Address/>
</ConnectedAP>
<!--Protection IEDs-->
<ConnectedAP IEDRef="E1Q1KA2" Ref="S1"">
<Address/>
</ConnectedAP>
<ConnectedAP IEDRef="E1Q1KA3" Ref="S1">
<Address/>



</ConnectedAP>

<ConnectedAP I1EDRef="E1Q3KA2"
<Address/>

</ConnectedAP>

<ConnectedAP I1EDRef="E1Q3KA3"
<Address/>

</ConnectedAP>

<ConnectedAP I1EDRef="D1Q1KA2"
<Address/>

</ConnectedAP>

<ConnectedAP I1EDRef="D1Q1KA3""
<Address/>

</ConnectedAP>

</Bus>
</Communication>
<IED Ref="E1Q1lKA1l" Type=""">
<AccessPoint Ref="'S1"'">

<Server>

<LDevice>
<LNO Ref=""" LNType=""LNO">

Ref=""S1">

Ref="S1">

Ref="S1">

Ref=""S1">

<DataSet Ref="Positions'>
<DOName LNClass="CSWI"™ LNInst=""1"
<DOName LNClass="CSWI"™ LNInst="2"

DORef=""Pos"/>
DORef=""Pos" />

</DataSet>

<ReportControl Ref="Reportl' DataSet="Positions'>

<RptEnabled>

<LNName IEDRef=""A1KA1"

LNClass=""IHMI1""/>
</RptEnabled>
</ReportControl>

LDInst="" LNInst="1"

<LogControl Ref="PositionLog" LogRef="1"

DataSet="Positions'>
<TrgOpts>
<dataChange/>
</TrgOpts>
</LogControl>
</LNO>
<LN Ref="1" LNClass="CSwWI"
<LN Ref="2" LNClass="CSWI"
<LN Ref="1" LNClass=""MMXU"
</LDevice>

<Association Kind="pre-established"

LNClass="1HMI"™ LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="E1Q1KA2" Type="">
<AccessPoint Ref=""S1">
<Server>
<LDevice>
<LNO Ref=""" LNType="LNO"/>
<LN Ref="1" LNClass="PDIF"
</LDevice>

<Association Kind="pre-established”

LNClass="IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="E1Q1lKA3" Type=""">

LNType="CSWla"/>
LNType=""CSWla"/>
LNType=""MMXUa'"/>

IEDRef="AA1KA1" LDInst="""

LNType="PLDif"/>

IEDRefT="AA1KA1" LDInst="""
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<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
<LN Ref="1" LNClass="PDIS" LNType="PDISa"/>
</LDevice>
<Association Kind="pre-established”™ I1EDRef="AA1KAl1" LDInst=""
LNClass="IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="E1Q3KAl" Type="">
<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref=""" LNType="LNO"/>
<LN Ref="1" LNClass="CSWI" LNType="CSWla"/>
<LN Ref="2" LNClass="CSWI" LNType="CSWla'>
<DataSet Ref="Positions'>
<DOName LNClass="CSWI"™ LNInst="1" DORef="Pos'/>
<DOName LNClass="CSWI"™ LNInst="2" DORef="Pos'/>
</DataSet>
<ReportControl Ref="Reportl" DataSet="'Positions'>
<RptEnabled>
<LNName IEDRef=""A1KA1l"™ LDInst=""" LNInst=""1"
LNClass=""IHMI"/>
</RptEnabled>
</ReportControl>
<LogControl Ref="PositionLog"™ LogRef="1"
DataSet=""Positions'>
<TrgOpts>
<dataChange/>
</TrgOpts>
</LogControl>
</LN>
<LN Ref="1" LNClass=""MMXU"™ LNType="MMXUa"/>
</LDevice>
<Association Kind="pre-established” I1EDRef="AA1KAl1l" LDInst=""
LNClass=""IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="E1Q3KA2" Type="">
<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
<LN Ref="1" LNClass="PDIF" LNType="PLDif"/>
</LDevice>
<Association Kind="pre-established”™ I1EDRef="AA1KAl1" LDInst=""
LNClass="IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="E1Q3KA3" Type="">
<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
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<LN Ref=""1"" LNClass="PDIS"
</LDevice>

<Association Kind="pre-established"

LNClass="1HMI"™ LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="D1Q1KA1" Type="">
<AccessPoint Ref=""S1">
<Server>
<LDevice Ref="LD1">
<LNO Ref=""" LNType="LNO"/>
<LN Ref="1" LNClass="TCTR"
</LDevice>
<LDevice Ref="LD2">
<LNO Ref=""" LNType="LNO"/>
<LN Ref="1" LNClass="YPTR"
</LDevice>

<Association Kind="pre-established"”

LNClass="IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="D1Q1KA2" Type="">
<AccessPoint Ref="S1">
<Server>
<LDevice>
<LNO Ref=""" LNType="LNO"/>
<LN Ref="1" LNClass="PDIF"
</LDevice>

<Association Kind="pre-established"

LNClass="1HMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<1ED Ref="D1Q1KA3" Type=""">
<AccessPoint Ref="'S1"'">
<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
<LN Ref="1" LNClass="PDIS"
</LDevice>

<Association Kind="pre-established”

LNClass="IHMI" LNInst="1"/>
</Server>
</AccessPoint>
</1ED>
<IED Ref="D1Q1KA4" Type="">
<AccessPoint Ref="S1">

<Server>
<LDevice>
<LNO Ref="" LNType="LNO"/>
<LN Ref="1" LNClass="CILO"
<LN Ref="2" LNClass="CILO"
<LN Ref="3" LNClass="CILO"
<LN Ref=""4" LNClass="CILO"
<LN Ref="5" LNClass="CILO"
<LN Ref="6" LNClass="CILO"
<LN Ref=""7" LNClass=""CILO"

LNType="PDISa"/>

IEDRef="AA1KA1" LDInst=""
LNType="CTRa'"/>
LNType="PTRa'"/>

IEDRef="AA1KA1" LDInst=""
LNType="PTrDif"/>

IEDRef="AA1KA1" LDInst="""

LNType="PDISa"/>

IEDRef="AA1KA1" LDInst=""

LNType="ClLOa"/>
LNType="ClLOa"/>
LNType="CILOa"/>
LNType="ClILOa"/>
LNType="ClLOa"/>
LNType="ClLOa"/>
LNType="ClILOa"/>



<LN Ref="8" LNClass="CILO" LNType="CILOa"/>
<LN Ref="1" LNClass=""RSYN" LNType="'RSYNa"/>
</LDevice>
</Server>
</AccessPoint>
</1ED>
<LNodeType Ref="LNO"™ LNClass="LLNO">
<DO Ref=""Mode'" Type="I1SC"/>
<DO Ref="Health" Type="ISI"/>
<D0 Ref="Loc" Type="'SPS"/>
</LNodeType>
<LNodeType Ref="CSWla" LNClass="CSWI">
<DO Ref="Pos" Type="DPC">
<CtlService CtlMode="Controllable">
<SBO/>
</CtlService>
</DO>
<DO Ref="GrAlIm" Type="'SPS'/>
</LNodeType>
<LNodeType Ref="MMXUa'" LNClass=""MMXU''>
<D0 Ref="Mode"™ Type="1SC">
<CtlService CtlMode="Controllable'/>
</DO>
<DO Ref="Beh" Type="ISI"/>
<DO Ref="Health"™ Type="I1SI1"/>
<DO Ref="Name™"™ Type="PLATE"/>
<DO Ref="Amps" Type="MV"'/>
<DO Ref="Volts" Type="MV"/>
</LNodeType>
<LNodeType Ref="PDISa" LNClass="PDIS">
<D0 Ref="Mode"™ Type="1SC">
<CtlService CtlMode="Controllable"/>
</D0O>
<DO Ref="Beh" Type="ISI"/>
<D0 Ref="Health" Type="ISI"/>
<DO Ref="Name"™ Type="PLATE"/>
<D0 Ref="Oper" Type="ACT"/>
<DO Ref="Start" Type="ACT"/>
</LNodeType>
<LNodeType Ref="ClILOa" LNClass="CILO">
<D0 Ref="Mode" Type="1SC">
<CtlService CtlMode="Controllable"/>
</D0O>
<DO Ref="Beh" Type="ISI"/>
<D0 Ref="Health" Type="ISI"/>
<DO Ref="Name"™ Type="PLATE"/>
<D0 Ref="EnaOpen" Type="'SPS"/>
<D0 Ref="EnaClose" Type="SPS"/>
</LNodeType>
<LNodeType Ref="RSYNa" LNClass="CILO">
<D0 Ref="Mode" Type="1SC">
<CtlService CtlMode="Controllable'"/>
</D0O>
<DO Ref="Beh" Type="ISI"/>
<D0 Ref="Health" Type="ISI"/>
<DO Ref="Name"™ Type="PLATE"/>
<D0 Ref="Release" Type="'SPS"/>
<DO Ref="InBand"™ Type="'SPS"/>
</LNodeType>



<LNodeType Ref="PLDif" LNClass="PDIF">

<D0 Ref="Mode"™ Type="1SC">
<CtlService CtlMode="Controllable'/>

</D0O>

<DO Ref="Beh" Type="ISI"/>

<DO Ref="Health" Type="ISI"/>

<DO Ref="Name"™ Type="PLATE"/>

<DO Ref="Oper" Type="ACT"/>

<DO Ref="Start" Type="ACT"/>

<DO Ref="ATimCrv" Type="CURVE'"/>
</LNodeType>

<LNodeType Ref="PTrDif" LNClass="PDIF">

<DO Ref="Mode" Type="1SC">
<CtlService CtlMode="Controllable'/>

</D0O>

<DO Ref="Beh' Type="ISI"/>

<DO Ref="Health" Type="ISI"/>

<DO Ref="Name" Type="PLATE"/>

<DO Ref="Oper"™ Type="ACT"/>

<DO Ref="Start" Type="ACT"/>

<D0 Ref="ATimCrv" Type="CURVE"/>
</LNodeType>

<LNodeType Ref="CTRa" LNClass="TCTR">

<DO Ref="Mode" Type="I1SC">
<CtlService CtlIMode="Controllable'/>

</D0O>

<DO Ref="Beh" Type="I1SI1"/>

<DO Ref="Health" Type="ISI"/>

<DO Ref="Name" Type="PLATE"/>

<DO Ref="Amps" Type="MV'/>

</LNodeType>

<LNodeType Ref="PTRa" LNClass="YPTR">

<DO

Ref=""Mode"™ Type="1SC">

<CtlService CtlIMode="Controllable'/>
</D0O>

<DO

Ref="Beh" Type="I1S1"/>

<DO Ref="Health" Type="I1SI"/>
<DO Ref="Name™ Type="PLATE"/>
<DO Ref="IMTemp"™ Type="MV"'/>
<DO Ref="HPTemp"™ Type="MV"/>
<DO Ref="HPTTr" Type="SPS"/>
</LNodeType>
</SCL>
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