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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -

Part 25-71: Communications for monitoring and control
of wind power plants — Configuration description language

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization lcompri
bl national electrotechnical committees (IEC National Committees). The object of IECA is* to pron

his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter _referred to as '
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International.,~governmental and

povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance With conditions determined
hgreement between the two organizations.

fhe formal decisions or agreements of IEC on technical matters express;~as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical, sommittee has representation fron
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
nisinterpretation by any end user.

n order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergd
between any IEC Publication and the corresponding)national or regional publication shall be clearly indicatg
he latter.

EC itself does not provide any attestation-0f*conformity. Independent certification bodies provide confor|
hssessment services and, in some area$,@ccess to IEC marks of conformity. IEC is not responsible for
bervices carried out by independent certification bodies.

Ml users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC+of its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

\ttention is«drawn to the possibility that some of the elements of this IEC Publication may be the subje
batent rights,NEC shall not be held responsible for identifying any or all such patent rights.

main' task of IEC technical committees is to prepare International Standards.

5ing
hote

nternational co-operation on all questions concerning standardization in the electrical and electronic fields{ To

bNsS,
IEC
bted
on-

sely
by

bnal
all

bnal
IEC
any

ons
nce
d in

mity
any

and
E or
and
IEC

\ttention is drawn(to the Normative references cited in this publication. Use of the referenced publications is

t of

In
cal

eptional circumstances, a technical committee may propose the publication of a Techn

the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is
future but no immediate possibility of an agreement on an International Standard.

the

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

Technical Specification IEC 61400-25-71 has been prepared by IEC technical committees
TC 88: Wind energy generation systems and TC 57: Power systems management and
associated information exchange.


https://iecnorm.com/api/?name=41f7bde4eddb128b3d06827c07c7a0da

IEC TS 61400-25-71:2019 © IEC 2019 -5-

The text of this Technical Specification is based on the following documents:

Ful
the

Thi

Al

generation systems, can be found on the IEC website.

The¢ committee has decided that the contents of this document will remain unchanged until

sta
the

Ab

Draft TS Report on voting
88/706/DTS 88/715A/RVDTS

| information on the voting for the approval of this Technical Specification can be found in
report on voting indicated in the above table.

s document has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts in the IEC 61400 series, published under the general title Wind~energy

the
bility date indicated on the IEC website under "http://webstore.iec.ch” in_the data related to
specific document. At this date, the document will be

transformed into an International standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

ilingual version of this publication may be issueddat a later date.

IV
th
u

CQ

PORTANT - The 'colour inside’ logo.on the cover page of this publication indica;rs
t it contains colours which -are considered to be useful for the correct
derstanding of its contents. Users should therefore print this document using|a
lour printer.
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WIND ENERGY GENERATION SYSTEMS -

Part 25-71: Communications for monitoring and control
of wind power plants — Configuration description language

1 Scope

The focus of the IEC 61400-25 series is on the communications between wind power p
components such as wind turbines and actors such as SCADA ~syste
Non-IEC 61850/IEC 61400-25 internal communication within wind power plant component
outside the normative scope of the IEC 61400-25 series.

This document describes how to extend the IEC 61400-25 series with’the IEC 6185
Substation Configuration description Language (SCL) file format for describ
communication-related Intelligent Electronic Device (IED) configuratiohs of a wind turb
wind power plant controller, meteorological mast, etc. The extension of SCL to the W
dorpain is intended to simplify integration of wind power plant equipment for clients, as wel
thejr integration to the electrical system. The adoption of SEL allows formalised tool-ba
exdhange of IED parameters, communication system configurations, switch yard (functi
stryctures, as well as description of the relations betweenwthem.

The¢ purpose of this format is to formally and efficiently*exchange wind turbine and wind po

the| system engineering tool(s) of different manufacturers in a compatible way. The file for
is plso intended to provide report configuration and alarms as well as HMI interf

plapt IED capability descriptions, and system desé€riptions between IED engineering tools I]nd

ant
ms.
IS

0-6
ing
ne,
ind

as
sed
on)

ver

at
hce

infgrmation from a wind power plant. This<information can be used to engineer overljing

SCADA systems for the site, for connected' DSO, or TSO, or for fleet operators' maintena
and surveillance systems. Finally, .the SCL is intended as a documentation of
corffiguration and topology of the delivered system.

The System Configuration deseription Language (SCL) is defined in IEC 61850-6, which

communication system model in SCL to cover IEC 61400-25-2 are included in this docum
Alsp Specific Communigation Service Mapping (SCSM) extensions or usage rules to cover
mappings defined inftEC 61400-25-4 and IEC 61400-25-411 are included in this document.

This document.\does not specify individual implementations or products using the S
language, nor—does it constrain the implementation of entities and interfaces withir
computer 'system. Further this document does not intend to specify the download forma
corffiguration data to an IED, although the SCL format could be used as part of
cor|figuration data.

turp is based on ExtensiblesMarkup Language (XML) version 1.0. Extensions to the IED Ind

hce
the

in

nt.

all

CL

of
the

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition

cited applies. For undated references, the latest edition of the referenced document (includ
any amendments) applies.

1 Under consideration.

ing
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IEC 61400-25-1, Wind energy generation systems - Part 25-1: Communications for
monitoring and control of wind power plants — Overall description of principles and models

IEC 61400-25-2, Wind turbines — Part 25-2: Communications for monitoring and control of
wind power plants — Information models

IEC 61400-25-3, Wind turbines — Part 25-3: Communications for monitoring and control of
wind power plants — Information exchange models

IEC 61400-25-4:2016, Wind energy generation systems — Part 25-4: Communications for
mohitoring and control of wind power plants — Mapping to communication profile

IEQ 61400-25-6, Wind energy generation systems — Part 25-6: Communications for monitofing
and control of wind power plants — Logical node classes and data classesAfor condition
monhitoring

IEQ 61850-5, Communication networks and systems for power utility @automation — Parf 5:
Communication requirements for functions and device models

IEQ 61850-6:2018, Communication networks and systems for “power utility automation —
Parnt 6: Configuration description language for communication-in“electrical substation related
to [EDs

IEQ 61850-7-1, Communication networks and systems for power utility automation — Part {-1:
Bagic communication structure — Principles and models

IEQ 61850-7-2, Communication networks and systems for power utility automation — Part {-2:
Basic information and communication structuré — Abstract communication service interface
(ACSI)

IEQ 61850-7-3, Communication netwotks and systems for power utility automation — Part 1-3:
Basgic communication structure — Common data classes

IEQ 61850-7-4, Communication,networks and systems for power utility automation — Part {-4:
Bagic communication structure — Compatible logical node classes and data object classes

IEQ 61850-8-1, Communication networks and systems for power utility automation — Part §-1:
Spécific communijcation service mapping (SCSM) — Mappings to MMS (ISO 9506-1 and
IS@ 9506-2) and.\.to"1SO/IEC 8802-3

3 | Terms and definitions

For the'purposes of this document, the terms and definitions given in IEC 61400-25-1 and [the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
extensible
ability to include terms from other vocabularies

Note 1 to entry: This is fulfilled in SCL if the other vocabularies come with their own XML name space.


http://www.iso.org/obp
https://iecnorm.com/api/?name=41f7bde4eddb128b3d06827c07c7a0da
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guage

identifiable set of vocabulary terms that has defined constraints

Note 1 to entry: This is the case with SCL, although some constraints are not definable in the XML schema.

3.3

instance

rea

Not

lization by usage of a language

1 to nnfr\ll' Eor nvamlr_\ln‘ an- XML documentin-SCIl anr‘rihing anlED or a substationis-an - SCl instance

3.4
prg

sygtem part with engineering responsibility for all contained IEDs

Not
diffe
sep

3.5
bad
abi
lan

Not
oldg
und

3.6

lanjguage version

ver

Not
ass

ject

e 1 to entry: In general, a system is a project. However, sometimes the IED engineefihg’ responsibility
rent components of a system belongs to different parties or people. Each IED responsibility area is thg
hrate project. An IED can belong to one project only. It is 'owned' by that project.

tkwards compatible
ity of newer receivers to process all instances of the old‘language in the context g
guage change

e 1 to entry: For SCL this means that tools built for newer language versions can understand instances f
r versions. System tools in particular should understand g¢ld ICD and SSD files, while IED tools sh
brstand old SCD files to be backward compatible.

sion of the IEC 61850-6 XML schema defining the language

e 1 to entry: A language instance is proddced according to a language (schema) version, which is calle
gned version, although it may also be valid against other language versions.

for
n a

f a

rom
buld

its

4 |Abbreviated terms

DSP Distribution system operator

IEC Intelligent_electronic devices

SAB Substation automated system

SCADA Supérvision control and data acquisition
SCEM Spécific communication service mapping
TSO Transmission system operator

WHP Wind power plant

WPPT VWind power plant controller

WPPS Wind power plant server

WS Web services

WT Wind turbine

WTC Wind turbine controller

XSD XML schema definition

XML eXtensible markup language
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5

5.1

SCL introduction

General

IEC 61850-6 specifies a description language for the configuration of power utility IEDs. This
language is called System Configuration description Language (SCL) and shall be referred to
as basis for use of SCL within the wind domain. The configuration language is based on

Ext

ensible Markup Language (XML) version 1.0.

The scope of SCL is focused on these purposes:

1)
2)
3)

system functional specification,
IED capability description, and

system description.

Theg¢se purposes shall provide standardized support to system design,) communicafion

eng
eng

Thi
cor
sta
bet

SC
wit
pla
acd
win
wit
or §

At

ineering and to the description of readily engineered system commuhication for dey
ineering tools.

nections, and their allocation to the process or single‘line diagram, as well asg

Wween engineering tools.

| can be used to describe IED configurations and<«communication systems in accorda
h IEC 61850-5 and with the IEC 61850-7 seriesyfor electrical equipment in the wind po
Nt components, as well as to describe IED configurations and communication systems
ordance with IEC 61400-25-2. It allows the-formal description of the relations between
d power plant and actors such as SCADA systems, relations to electrical componeg
nin a wind power plant, as well as the xelation to the utility automation system and proc
ingle-line diagrams.

he application level, the electrieal topology itself and the relation of the electrical topol

to the logical nodes configured on-the IEDs can be described.

SC
apf
in

cor
IEQ

and
and

lication system engineering tool, and to create the whole system configuration descrip
a compatible way: Its main purpose is to allow the interoperable exchange
hmunication and configuration data between tools and different actors.

61850-6<gpecifies a file format for describing communication-related IED configurati
IED parameters, communication system configurations, single-line diagrams, proces
the-relations among them.

| allows the description)of an IED configuration to be passed to a communication Tnd
i

ice

5 is reached by defining an object model describing the dEDs, their communicafion

a

hdardized way to describe how this model shall be represented in a file to be exchanged

nce
ver
in
the
nts
PSS

Pgy

on
of

DNS
5ES

IED _ond SO

mieation—avctam maadal 1 O] H S T V- V_ -\ dancawith 1EC 641004 _5
T OO TOOU s

The—+EbD—and—ecomn

oo TtroTT— Sy otCTT Mot CT— T oo 1o it acCoTrdoTTcC—vv it =

IEC 61850-7-3 and IEC 61850-7-4. Specific to components of the wind power plant, the
communication system model is in accordance with IEC 61400-25-2, IEC 61400-25-3 and
IEC 61400-25-6. Services are described in SCL following requirements in I[EC 61850-6 and
IEC 61850-7-2, following the generic principles outlined also in IEC 61850-7-1.

Specific Communication Service Mapping (SCSM) extensions for mapping to the supported

pro

tocols in IEC 61400-25-4 and IEC 61400-25-41 are described in this document.

Engineering may start either with the allocation of pre-configured devices to wind power
plants, or with the design of the wind power plant functionality, where functions (logical
nodes) are allocated to physical devices later, based on the functional capabilities of devices
and their configuration capabilities.
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Often a mixed approach to engineering is preferred: a process part such as a single-line
diagram is pre-engineered, and then the result is used within the process functionality as the
IEDs are configured and added to the system configuration description.

For SCL, this means that the description language shall be capable of describing:

a) a system specification in terms of the single-line diagram, and allocation of logical nodes
(LN) to components and equipment of the single line to indicate the needed functionality;

b)

pre-configured IEDs with a fixed number of logical nodes (LNs), but with no binding to a

specific process — may only be related to a very general process function part;

c)
d)
In

IEQ
the

5.2

pre-configured IEDs with a pre-configured semantic for a process part of a cerf
structure;

primary equipment, enhanced by the access point connections and possible”access p3
in subnetworks for all possible clients.

brder to support the above capabilities, several different SCL file types are defined
61850-6, each with a semantic file name indicating its information ¢ontent or the stage
engineering process that created the specific SCL file.

SCL sections

ain

complete process configuration with all IEDs bound to individual process functions and

ths

in
of

The¢ SCL syntax is specified in IEC 61850-6 using an XMk<schema (XSD file). This schgma

des

cribes a hierarchy of information where the top level elements are:

— Header. Defines the version of the configuration*files and the track of changes.

Example from Header section in SCL.:

<Header id="Project Omega" version=i">
<History>
<Hitem version="1" revisieH='"0" when="2017-05-01" what="" why="" />
</History>
</Header>

— Process. Logical container that can model the functionality of any system. A w
power plant can be modeled as a process. A wind turbine can also use a Process
define its functionality.(TThe Process can hold a Substation inside.

The process part ean be nested which means that a process element like a W

processes.
Example from Process section in SCL.:

<Process$ type="windpowerplant" name="WPP1" >
<Stibstation name="351">.
<lLine name="L1">..
<Process type="metmast" name="MET1">..
<Process type="windturbine" name="WT1">..
<Process type="windturbine" name="WT2">..

ind
to

ind

turbine may contain a subcomponent that itself is described as one or sevgral

</Process>

— Line. Element to model the electrical connection between substations or a substation

and other Processes as wind turbines.
Incomplete example of Line section in SCL:

<Line name="L1">
<ConductingEquipment name="S1" type="LIN">..
<Terminal name="T1" connectivityNode="P1/S1/V35/AAF10+04/C7"
processName="P1" substationName="S1" voltagelLevelName="V
bayName="AAF10+04" cNodeName="C7" />
<Terminal name="T2" connectivityNode="P1/L1/C19" processName="P1l/
cNodeName="C19" />
</ConductingEquipment>
<ConductingEquipment name="3S3" type="LIN">..
<ConnectivityNode name="Cl" pathName="P1/L1/C1l" />
<ConnectivityNode name="C2" pathName="P1/L1/C2" />

35mn

1"
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<ConnectivityNode name="C3" pathName="P1/L1/C3" />
<ConnectivityNode name="C4" pathName="P1/L1/C4" />

</Line>

— Substation. It defines the topology of a substation with the different VoltagelLevel,
PowerTransformers, Bays and ConductingEquipments. The different protection and
control functions can be allocated in the topology using LNode tags.

Incomplete example of Substation section in SCL:

<Substation name="S1">
<VoltageLevel name="V110">..
<PowerTransformer name="PTR2" type="PTR">..
<PowerTransformer name="PTR" type="PTR">..
<Bay name="D05">...
<Bay name="D02">...
<Bay name="D04">..
<Bay name="BUS-1-2">..
<Bay name="BUS-1-1">..
<Bay name="D01">...
<Bay name="D03">...
</VoltageLevel>
<VoltageLevel name="V35">..
</Substation>

— Communication. This section describes a set of SubNetworks and access points
(ConnectedAP) with the Address and all the needed parameters to create a connecfion
(Association) to the system IED.

Example from Communication section in SCL.:

<Communication>
<SubNetwork name="S1">
<ConnectedAP iedName="E1QlSB8" apName="M1">..
<ConnectedAP iedName="E1Ql1SB10" apName="MI1">..
<ConnectedAP iedName="E1Q1SB14" apName="M1">
<Address>
<P type="IP">10.10.10.3</P>
<P type="IP-GATEWAY">2865"255.255.0</P>
<P type="0OSI-PSEL">00000001</P>
<P type="0SI-SSEL"S0001</P>
<P type="O0SI-TSEL">0001</P>
</Address>
</ConnectedAP>

</Communication>

— IED. This section describes the different intelligent devices that build the system.| In
this element)the LogicalDevice and the LN (logical nodes) exposed in the device jare
defined«.The IED element holds the initial configuration values and the DataSets @nd
ControlBlocks.

An-incomplete example of IED section in SCL is included.

<IED name="WTC1l" type="WTC" manufacturer="WindTurbMan" configVersion="1.0">

oS LVICT

</Services>
<AccessPoint name="AP1">
<Server>
<Authentication />
<LDevice inst="WTC">
<LNO 1nType="LLNO" 1nClass="LLNO" inst="">
<DataSet name="Datasetl">..
<ReportControl name="rcb01l" datSet="Datasetl" rptID="WTC/LLNO.RP.rcb01"
confRev="1">
<TrgOps dchg="true" period="true" />
<OptFields segNum="true" timeStamp="true" dataset="true"
reasonCode="true" />
</ReportControl>
</LNO>
<LN 1lnType="LPHD" 1nClass="LPHD" inst="1"/>
<LN 1lnType="WTUR1" 1nClass="WTUR" inst="1" />
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<LN 1nType="WROT1" 1nClass="WROT" inst="1" />
<LN 1lnType="WTRM1" 1nClass="WTRM" inst="1" />
<LN 1nType="WGEN1" 1nClass="WGEN" inst="1" />
<LN 1lnType="WCNV1" 1InClass="WCNV" inst="1" />
<LN 1lnType="WTRF1" 1nClass="WTRE" inst="1" />
<LN 1lnType="WNAC1" 1nClass="WNAC" inst="1" />
<LN 1lnType="WYAW1" InClass="WYAW" inst="1" />
<LN 1lnType="WALM1" 1nClass="WALM" inst="1" />
<LN 1lnType="MMXU1l" 1nClass="MMXU" inst="1" />
</LDevice>
</Server>
</IED>
Datatypete ates—A ofirformatio ganized edeyp egjcal
node types), DOType (data object types), DAType (data attribute types).and

EnumType (enumeration types) where the information model structure is described| Its
main purpose is the data structure definition and the reusability of types between IEDs
of the same model.

An incomplete example of the DataTypeTemplates section in SCL is presented.

<DataTypeTemplates>

<LNodeType id="LLNO 0" 1nClass="LLNO">
<DO name="Mod" type="ENC_Mod Ctrl" />
<DO name="Beh" type="ENS Beh" />
<DO name="Health" type="ENS Health" />
<DO name="NamPlt" type="LPL 0" />
<DO name="Loc" type="SPS 0" />
<DO name="Diag" type="SPC 0" />
<DO name="LEDRs" type="SPC 1" />
<DO name="Indl" type="SPS 0" />
<DO name="Ind2" type="SPS 0" />
</LNodeType>
<LNodeType 1id="LPHD 0" 1nClassS"LPHD">..

<DOType 1d="SPS 0" cdc="SPS">
<DA name="stVal" bType="BOOLEAN" dchg="true" fc="ST" />
<DA name="qg" bType="Quaiity" gchg="true" fc="ST" />
<DA name="t" bType="Timestamp" fc="ST" />
<DA name="d" bType="¥isString255" fc="DC" />
</DOType>

<DAType 1id="Originate¢np 0">
<BDA name=orCat" bType="Enum" type="OriginatorCategoryKind" /
<BDA namé="orIdent" bType="Octet64"™ />
</DAType>
<EnumType id="RangeKind">
<EnumVal ord="0">normal</EnumvVal>
<EnumVal ord="1">high</EnumvVal>
<EnumvVal ord="2">low</EnumVal>
<EnumVal ord="3">high-high</EnumVal>
<EnumVal ord="4">low-low</EnumVal>
</EnumType>
</DatalypeTemplates>

5.3 ,SCL file types

Rul
extension:

— ICD: IED Capability Description.

Data exchange from the IED configurator to the system configurator. This file describes
the functional and engineering capabilities of an IED type.

— CID: Configured IED Description.

Data exchange from the IED configurator to the IED. It describes the communication
related part of an instantiated IED within a project. The communication section contains
the address of the IED. The process section related to this IED may be present and then
shall have name values assigned according to the project-specific names. It is an SCD
file, possibly stripped down to what the concerned IED shall know (restricted view of
source IEDs). Observe that in the general case more information than this has to be
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loaded onto an IED to have it completely configured, for example, the relation of internal
signals to HW terminals, programs in the form of IEC 61131-3 or other code, or local
control panel configuration information.

— |ID: Instantiated IED Description.

Data exchange from the IED configurator to the system configurator for a single IED
preconfigured specifically for a project, for example, to include a preconfigured instance
file or IED instance value changes or data model modifications. In this case the IED has
its project-specific name; it may also have project-specific addresses, and a data model
possibly included with some data set definitions preconfigured for the project.

SN O topna O HE H EH D H~e
OO OYySTCTTT OpP T ativimT DT SUITPTOTT.

Data exchange from a system specification tool to the system configurator. This’[file
describes the single-line diagram and functions of the wind power plant and the requiLed
logical nodes. It shall contain a process description section and may containrthe€ neeged
data type templates and logical node type definitions.

— |SCD: System Configuration Description.

Data exchange from the system configurator to IED configurators. (This file contains| all
IEDs, including the configured data flow and needed DataTypeTemplates,| a
communication configuration section and a substation descriptionssection.

— |SED: System Exchange Description.

Data exchange between system configurators of different\projects. This file describes [the
interfaces of one project to be used by the other project,7and at reimport the additionglly
engineered interface connections between the projects. It is a subset of an SCD file,
containing the interfacing components of the IEDsto which connections between fhe
projects shall be engineered and "fix" IEDs referenced by them so as not to lose fhe
source object of already defined references. Therefore additionally to an SCD file it states
at each IED the engineering rights and thevowning project from the view of the uging
(importing) project.
NOTE To facilitate the engineering data exchange‘\between projects, IEC 61850-6:2018, 5.5 defines a set of rjles

regqrding engineering responsibilities. These include definitions to connect an IED with a project and how to
trangsfer the right to add data flow definitions fora specific IED.

5.4/ SCL tools

Acg¢ording to IEC 61850 (alkparts), an IED which is claimed to implement a server or client
acdording to the System Configuration description Language (SCL) defined in IEC 61850-6
shdll be accompanied thy-an ICD file or an IID file if the configuration is specific to an IED
instance of the project: The different SCL tools are the IED configurator and the sysfem
corffigurator.

The IED configurator is manufacturer-specific (may be even IED-specific). When applying
SCL to the.wind domain, the tool shall be able to import or export the files defined by this
dogument. The tool then provides IED-specific settings and generates IED-spedific
corffiguration files, or it loads the IED configuration into the IED.

The system configurator is an IED-independent system level tool that shall be able to import
or export configuration files defined by this document. It shall be able to import configuration
files from several IEDs, as needed for system level engineering, and used by the
configuration engineer to add system information shared by different IEDs. Then the system
configurator shall generate a wind power plant related configuration file. The system
configurator should also be able to read a System specification file for example as a base for
starting system engineering, or to compare it with an engineered system for the same wind
power plant.

An IED shall only be considered compatible with this document, if it is accompanied:

1) by an (ICD) SCL file describing its capabilities, or
2) by an (IID) SCL file describing its project specific configuration and capabilities, or
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3) by a tool, which can generate one or both of these file types from or for the IED.

In order to be fully compatible also with IEC 61850-6 in addition to the above, an IED would
also have to be able to:

a) directly use a system SCL (SCD) file to set its communication configuration, as far as
setting is possible in this IED (i.e. as a minimum, its needed communication
addresses);

b) or be accompanied by a tool which can import a system SCL (SCD) file to set these
parameters to the IED.

6 | SCL use cases in the wind power domain

6.1 General

An|IEC 61400-25 system exchanges data between clients and servers. The)clients crefate
asdociations to the servers in order to monitor and control their behaviour. The SCL ¢an
degcribe the information model of the servers, the data accessible for gach client and fthe
relationship of the information model to the wind power plant topology:

The list of potential servers that may be included in an SCL file ate:

— |[WTC — Wind Turbine Controller,

— |WPPC - Wind Power Plant Controller

— |WPPS — Wind Power Plant Server

— [MetMast

— |CMS - Condition Monitoring Server

— |Alarm Server

— |Substation IEDs (protection and control)
— |Grid meter

The list of potential clients includes”

— |Local HMI

— |Park operator

— |Gateway

— |[Remote control.centre of DSO and TSO
— |Fleet SCADA

— |Condition’monitoring system

ThT following use cases for the SCL use are described in this document:

1) IED level interface server configuration

)
2) WPPS level interface server configuration
3) Client data flow definition
4) Topology definition

Annex A describes the changes needed in SCL to be able to work with the
IEC 61400-25-2:2016 and IEC 61400-25-6 information models and the IEC 61400-25-4:2016
mappings.

Annex B includes a compatible schema that can be used to configure wind power plants.


https://iecnorm.com/api/?name=41f7bde4eddb128b3d06827c07c7a0da

IEC TS 61400-25-71:2019 © IEC 2019 - 15—

Annex C provides a full SCL description of a wind power plant that is in accordance with the

examples given elsewhere in this document.

6.2 IED level interface server configuration

6.2.1 General

In this use case, the wind power plant includes several intelligent devices (IEDs) that can

behave as servers (information providers).

If thre

turbines, there shall be one IED for each wmd turblne in the SCD file in the p

rOJect (|f this

is frequired). The vendor shall provide an ICD/CID/IID file of each wind turbine for

corffiguration of the system. Figure 1 describes this configuration.

Remote SCADA

S e

LOCAL HMI
Gateway Server

ez

IEC 61400-25 network

WTC WTC ! !

WTC1 WTC2 WTC3 WTCN

Figure 1 — Example with several IEDs

The SCD file with this approach uses the following structure:

<?xml version="1.0" encoding="utf-8"?>

<SdL xmins:xsi="http://www.w3,ergi2001/XMLSchema-instance" xmins:xsd="http://www.w3.0rg/2001/XMLSche

verdion="2007" revision="B" release="4" xmiIns="http://www.iec.ch/61850/2003/SCL">
<Header id="Project Omega" version="1"> ...

<Process " type="windpowerplant" name="WPP1" >

<Communication®

nanje="WTC1" type="WTC" manufacturer="Windtur systems" configVersion="1.0">...

<IED name="LOGAL_HMI" type="HMI_XX" manufacturer="Windtur systems" configVersion="1.2">...
<IED name="GW" type="GW_GX0" manufacturer="Windtur systems" configVersion="1.4">... <IED

<IED name="WTC2" type="WTC" manufacturer="Windtur systems" configVersion="1.0">...
<|EDwname="WTC3" type="WTC" manufacturer="Windtur systems" configVersion="1.0">...

.<-I.ED name="WTCN" type="WTC" manufacturer="Windtur systems" configVersion="1.0">...

ma

[ T Lok
Datarype rempratesS=>—..

</SCL>

vidual
file
the

Figure 2 describes an example of logical node allocation in the different ICD files used to

build the SCD file with the project configuration.
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IEC

WTC1 '/ICD \ & WPP control x_/|CD
WTUR | WROT | WTRM | WGEN [ WCNV g | [WPPD _[WAPC [WRPC  [WMET _[LTIM |
WTRF | WNAC | WYAW | WTOW | WALM — o
WMET | WSLG | WALG [ WREP | WAVL ]
LTIM .- /S;> ‘
wrc2 ' |; g
\"H_:’_::// Met device
wTC3 T u
'\'“’)
Figure 2 — Configuration diagram
6.2|2 Configuration process

De
Re

In this case the process follows some of these steps:

1)
2)

3)
4)

5)

NOT

parH
IED

6.3
6.3

In fhis use case, the_information of a wind power plant is provided to external clients usin

cer
will

Re
pov

portControlBlocks or Datasets can be configurable by the system integrator.

The IED vendors provide ICD/IID files with the configuration_options in the IED Servi
sections in the SCL.

The system integrator configures the available parameters (if any) and returns
configuration file to the vendor.

IED vendor reconfigures and loads the |IED with the parameters requested.

Services sections in the SCL.

The system integrator compiles all IEDszin the park and provides an SCD file describ
the park IEC 61400-25 interface.

E In addition to the above steps the intégrator can also configure, for example, aggregated measuremg
optimisation functions or group alarmslin IEC 61400-25 park controller or gateway IEDs. In that case th
5 would also be included in the SCL description.

WPPS level interface sérver configuration

1 General

tral Wind Power/ Plant Server (WPPS). This IED will be the only one in the SCL file an
hold information of several real devices in the system.

ver plant remains vendor- or project-specific. Figure 3 describes this configuration.

bending on the IED capabilities, some parameters such as IED name, IPyparameters and

CES

the

Optionally the IED vendors provide updated ICD/IID files with the configuration in the |ED

ing

nts,
ese

mote_elients can use the IEC 61400-25 interface whilst internal communication in the wind

NOTE

used to model the WPPS gateway functionality.

IEC TR 61850-90-2 describes communication between substations and control centres. Its content can be
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Remote SCADA

oy o

LOCAL HMI

|

IEC 61400-25 network

e o
3
S1

Vendor specific

WTC WTC WTC WTC

¥ i

g & o d
WTCA1 WTC2 WTC3 WTCN

Figure 3 — Example with onlyvone IED as WPPS

The SCL file with this approach uses the following structure:

<?xml version="1.0" encoding="utf-8"?>

<SdL xmins:xsi="http://www.w3.0rg/2001/XMLS8chema-instance" xmins:xsd="http://www.w3.0rg/2001/XMLSche

verdion="2007" revision="B" release="4" xmias="http://www.iec.ch/61850/2003/SCL">
<Header id="Project Omega" version="1"> ...

<Process type="windpowerplant" rame="WPP1" > ...

<Communication>

.<'I-I)ataTypeTem plates>...
</SCL>

<IED name="WPPS1"-iype="WPPS" manufacturer="Windtur systems" configVersion="1.0">...

IEC

ma

Figure 4 describesan example of logical node allocation in the SCD/IID file with the WHPS
corffiguration
o _ (IEC 61400-25
wicL x
\S |
WTC2 <
SCD
g WPP server Q>
WTC3 | WTC1[_WTUR [ WPPD | WALM | WSLG | WALG |
_ WREP | WAVL
WTC2[ WTUR | WPPD | WALM [ WSLG | WALG |
WREP | WAVL
WTC3[ WTUR | WPPD | WALM | WSLG | WALG |
WPP control WREP WAVL
WPP [ WMET | WAPC | WRPC | LTIM
control
IEC

Figure 4 — WPPS logical node allocation
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6.3.2 Configuration process

In this use case all park internal configuration options are set by other means than the SCL
engineering process. Only the following step applies:

1) The system integrator configures the available parameters and provides an SCD/IID file
describing the park IEC 61400-25 interface.

6.4 Client data flow definition
6.4.1 General

Tth main task of this use case is to define the data flow of all the clients that use Ithe
IEG 61400-25 interface to control wind power plant components or access wind power plant
infgrmation.

The IEC 61400-25 interface allows grouping data for reading, spontanequs reporting| or
intgrnal logging using datasets as defined in IEC 61400-25-3.

The control blocks are data structures that modify the server behaviour and functionality.
Eag¢h control block includes a dataset to identify the data that is. used by that functionality.
The control blocks used in IEC 61400-25-3 are the Report Control/Block (RCB) and the lLog
Control Block (LCB).

Ea¢h report control block is configured and an instance enabled by one client. Once the client
engbles the report control block instance, the server monitors the data configured in [the
related dataset and it notifies the events to the client\following the configured parameters| as
shgwn in Figure 5.

-
Information model BRCB (

Events notified
brcbSTO1 E LOCALHMI
~_ Report control
_m: block instance

Svertsrotted |
vents notifie
brcbST02

Monitored
variables

. J

IEC

Figure 5 — Report data flow configuration

SCL allows the configuring of which client is responsible for configuring, enabling and using a
specific instance of a report control block using the ClientLN element. ClientLN allocation
allows the identification of the data that is relevant for different clients as the local HMI, and
the RTU to the control centres.

An example of client allocation in SCL is the following:

<ReportControl name="brcbST" datSet="ST" rptID="RPT" confRev="1" buffered="true">
<TrgOps dchg="true" gchg="true" dupd="true" />
<OptFields segNum="true" timeStamp="true" dataSet="true" reasonCode="true" />
<RptEnabled max="5">
<ClientLN iedName="TSO" 1dInst="LD" 1nClass="ITCO" lnInst="1" />
<ClientLN iedName="LOCALHMI" 1dInst="LD" 1nClass="IHMI" InInst="1" />
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</RptEnabled>
</ReportControl>

The Log Control Block logs the events internally. Any client can request the log entries
specifying the starting point and if it is desired also the ending point.

NOTE The SCL file can contain the information data flow between IED servers and internal clients, such as the
local HMI, or external clients outside the wind power plant.

6.4.2 Configuration process

6.4 i i i i inpllf
In tEis use case a system integrator adds the client data flow as part of the park configuratipn:

1) [IED vendor provides ICD/IID files with the IED template or real configuration of.the project
IEDs. These files describe the available engineering capabilities of the devices.

2) |The system integrator compiles all IEDs in the park. Once the files are. merged in [the
complete system configuration file, depending on the IED capabilities, datasets may|be
modified or created (some IEDs may have predefined dataset only).

3) |Datasets are linked to report control blocks.
4) |Report control blocks are associated to the different clients in the system.

5) |The SCD file is generated describing the park's IEC 61400-25 interface as well as [the
information flow to and from the park.

6) [If IED datasets are added or modified, the SCD file(is imported back to the IED tool and
the IED updated. (To enhance quality / minimise~isk of error, step 1 to 2 can be repeated
until no dataset modifications are required.)

7) |Clients interfacing the park import the SCD\file and extract data to configure the client
communication interface.

The data flow configuration using several 1€D/IID files as input is provided in Figure 6.

,
,

LD1

|
éo E LOCALHMI
tf
, -
EEn 150

,

LD1
\k

IEC

Figure 6 — Data flow configuration using several ICD/CID/IID files as input
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In this use case the generated SCD file is used to configure the client communication
interface.

1) The system integrator provides an SCD file with the information model of the system, the
different IEDs or the WPPS IED interface, the communication parameters, the datasets

and the report control blocks configured.

<ReportControl name="brcbST" datSet="ST" rptID="RPT" confRev="1" buffered="true">
<TrgOps dchg="true" gchg="true" dupd="true" />

2)

3)

Fig

<OptFields segNum="true" timeStamp="true" dataSet="true" reasonCode="true" />
<RptEnabled max="5">
</RptEnabled>

</ReportControl>

clients in the system.
An example of client allocation in SCL is the following:

<ReportControl name="brcbST" datSet="ST" rptID="RPT" confRev="1" buffered="true">
<TrgOps dchg="true" gchg="true" dupd="true" />
<OptFields segNum="true" timeStamp="true" dataSet="true" reésoriCode="true" />
<RptEnabled max="5">
<ClientLN iedName="TSO" 1ldInst="LD" 1lnClass="ITCO" laInst="1" />
<ClientLN iedName="LOCALHMI" 1ldInst="LD" 1lnClass='IHMI" lnInst="1" />
</RptEnabled>
</ReportControl>

The SCD file generated is used to reconfigure the<lient communication interface.

ure 7 describes this data flow configuration.
- | DR
- y see |
LD1 »
BRCB

S— T |

Bl Locaimi

Using the provided SCD file, the report control blocks are associated to, the"differ

ent

ExEn TS0
4
L LD2 BREB
s M
\. )

IEC

Figure 7 — Data flow configuration using an SCD file as input
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6.5
6.5

Topology definition

1 General

SCL can be used to describe the electrical topology of a wind power plant and the relationship
of the electrical topology with the different logical nodes of the wind power plant components
needed to measure, control or protect the system.

6.5
6.5
6.5

SC
req

6.5

In
cor
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NOT
The
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6.5
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NO7
proj
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logi
topd

6.5

.2 SCL components used to define the topology

2.1 Process

211 General

| Ed. 2.1 adds the Process element to model energy-related processes or funections
uired by hydropower, DER, or wind power. The Process element in the SCL can hold:
Process

Substation

Line

GeneralEquipment

ConductingEquipment

LNode (an abstract object in SCL to reference IED Logical’Nodes).

21.2 Wind power plant as a process

hponents and their functional relationship to.the electrical topology, the wind power p
Il be modelled as a top level Process element using the type: "windpowerplant”.

[E  The process structure is not limited to describing the hierarchy of the electrical topology as in this exam

process structure allows application-related*naming in parallel to the communication-related naming. It
efore also be used to relate the WPP data\objects and IED logical nodes to other structures in a hierarchy
RDS-PP. A complete SCD file might therefore serve as a database to translate from one application to
r.

21.3 Wind turbine-as-a process

de the "windpowerplant" process, each wind turbine may be modelled as a Process V
type "windturbine®,

bct-specific/Neither the IEC 61400-25 series nor this document requires any level of detail in the intg
trical desgription of the wind turbine components. This is an option in order to associate a semantically def
Lal nodetin-an IED to a function or component in a hierarchical structure reflecting, for example, the elect
logy;

214 WPPC — Wind power plant controller

[E The contentnand detail of the electrical topology of the windturbine inside the Process is vendor}

as

the event that the project requirements include the definition of the wind power plant

ant

ple.
can
uch
the

vith

or
rnal
ned
ical

This process holds the logics of control of a set of turbines or the complete group of turbines
of the wind power plant to provide some power control mechanism. It shall be modelled as a
Process with the type "wppcontroller".

6.5

.21.5 WPPS - Wind power plant server process

The wind power plant server is a specific device that exposes an IEC 61400-25-2 interface
with the information of several components of the wind power plant. As a data concentrator or
gateway, it can also hold its own functions and logical nodes that are not related to any wind
power plant component. It shall be modelled as a Process with the type "wppserver".
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.2.1.6 Met mast process

Each met mast station shall be modelled as a Process with the type "metmast".

6.5

.21.7 CMS - Condition monitoring system process

The condition monitoring system shall be modelled as a Process with the type "cms".

6.5

.2.1.8 Additional process

No specific type is defined for any other process, such as aviation lights, bird detection, flight

det

NO7

6.5

ctions, etcC.

[E Proprietary process types can be added.

2.2 Line

The connectivity between the wind power plant substation and the wind ‘turbines shall

acd

omplished using Line and ConductingEquipment of type Segment.
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Figure 8 — Electrical connection using Line and Segments

IEC

be

As described in Figure 8, the processes named WTC1 and WTC2 represent two wind turbines
connected to line L1, which includes two different segments, S1 and S2. Line L1 is connected
to a bay in the substation of the windpowerplant.

As

<L

</

implified example of this simple line is the following:

ine name="L1">
<ConductingEquipment name="sl" type="LIN">

</ConductingEquipment>
<ConductingEquipment name="s2" type="LIN">

</ConductingEquipment>

<ConnectivityNode name="Cl" pathName="P1/L1/C1" />
<ConnectivityNode name="C2" pathName="P1l/L1/C2" />
Line>
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6.5

2.3 Substation

SCL allows for defining of a Substation as top level element and also inside the Process
elements.

If the wind power plant substation is inside the scope of the project part described by SCL, it
is recommended to model it inside the Process "windpowerplant”.

At

least one PowerTransformer and two different VoltagelLevels are included in

the

Substation. Each VoltagelLevel includes several Bays for the control and protection of the

ele

Ciricat assets i the systen.
The circuit breakers, switches, current and voltage transformers are modelled |as
ConductingEquipment. The different ConductingEquipment and PowerTransfermers pre
intgrconnected using Terminals and ConnectivityNodes.
F ﬂ".~""""""""""""""".-"x"r""”"""""“T”"""""""""""'-‘-"’—""""".
IEC

The SCL section related to VoltagelLevel "V1" described in Figure 9 includes the diffen

Bay

<Su

Figure 9 — Example of substation connectivity

s and two PowerTransformers that connect to different VoltageLevels in the Substation

bstation sxy:x="1" sxy:y="1" name="S1">
<VoltageLevel sxy:x="1" sxy:y="0" name="V110">

<PowerTransformer sxv:x="14" sxyv:y="11" name="PTR2" tvpe="PTR">..

ent

<PowerTransformer sxy:x="8" sxy:y="11" name="PTR" type="PTR">..
<Bay sxy:x="1" sxy:y="2" name="D01">..

<Bay sxy:x="18" sxy:y="2" name="D02">..

<Bay sxy:x="18" sxy:y="2" name="D03">..

<Bay sxy:x="18" sxy:y="2" name="D04">.

<Bay sxy:x="18" sxy:y="2" name="D05">..

<Bay sxy:x="1" sxy:y="1" name="BUS-1-1">..

<Bay sxy:x="21" sxy:y="1" name="BUS-1-2">..

</VoltageLevel>

</Substation>
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6.5.3 Configuration process

The topology section is not required for communication, its main task is in relation to the
documentation and it makes it easier to relate components and data points in the different
IEDs in a project. The way the topology components are included and the level of detail is
project specific.

The topology section (Process or Substation) uses the LNode element to create the
relationship between the topology and the real data points in the IED section of the SCL file.

An

<Pr

An

<B

</

7

7.1

IEG 61400-25-2 and IEC 61400-25-3 define an information model and a set of services

fun
dat

Ea
Co

Ea

cor
add
shd

7.2

- N I . et -

bcess sxy:x="1" sxy:y="29" name="WTC2">
<ConductingEquipment name="WT" type="GEN">
<LNode 1nClass="WTUR" />
<LNode 1nClass="WROT" />
<LNode 1lnClass="WCNV" />
<LNode 1nClass="WTRE" />
<LNode 1nClass="WALM" />
<Terminal name="T1" connectivityNode="P1/L1/C6" processName="L1" cNodeName="C6" />
</ConductingEquipment>
Process>

example of the relationship in a Bay of the Substation section‘is included:
by name="D03">
<ConductingEquipment name="QB1l" type="CBR">

<LNode 1nClass="CSWI" ....="" />

3ay;
Mapping specific configuration

General

ctionality that is independent from the communication protocol mappings used to excha
a.

h mapping requires different parameters to establish the communication link. The §

th mapping.may require extensions to the information model common data classes|
version information between the textual references used in IEC 61400-25-2 and numer
resses used by the communication protocol in use. Clause 7 defines how these extensi
Il be-done using the SCL.

nd
ge

CL

mmunication section,_shall include these parameters in the "P" parameter types used.
Clause 7 defines the-Pitype names used in IEC 61400-25-4 and IEC 61400-25-41.

or
cal
DNS

Web-Servi . " . WS .

parameters

Web Service specific parameters shall be as defined in IEC 61400-25-4:2016, Annex A. SCL
shall include the URL needed to connect with the web server (see Table 1).

Table 1 — WS specific communication configuration parameters

P parameter type Description

URL URL of the web server
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An example of the definition of the WS address is the following:

<Address>
<P type="URL"> ws://10.10.10.10:8080/1iec6140025/ServerName</P>
</Address>

The client and server using the WS are linked using the same "SubNetwork" element of the
SCL communication section. The "type" attribute shall be "WS".

7.3 MMS mapping configuration parameters

7.3[1 MMS communication configuration parameters

MMS specific communication parameters include the IP related parameters, the OS|l.s¢élecfors
and, optionally, the AP-title and AE-qualifier as described in Table 2.

Table 2 — MMS specific communication configuration parameters

P parameter type Descriptior}\‘Q\)
IP IP address to access the device
IPISUBNET Subnet mask
IPIGATEWAY IP address of the gateway-if needed
O$I-PSEL OSI presentation layer s€lector (0000001)
O$I-SSEL OSI session layer selector (0001)
O$I-TSEL OSI transporttayer selector(0001)
AR-TITLE Application‘specific identification parameter
AH-QUALIFIER Application specific identification parameter
NQTE 1 The IP address is decided in the project\planning, the rest of the P parameters are usually provided |by
the device manufacturer with default values and are*not changed during the system engineering.
NQTE 2 The list of P parameters to be included in the Address of the Communication section of the SCL]|is
defined in IEC 61850-8-1.

Anlexample of an MMS addrgss configuration is the following:

<AHdress>

<P type="IP">10.A0N0.2</P>

<P type="IP-SUBNEP?">255.255.255.0</P>
<P type="IP-GATEWAY">10.10.10.1</P>
<P type="0SISPSEL">0000001</P>

<P type="OSI-SSEL">0001</P>

<P typeE"OSI-TSEL">0001</P>
<fAddress>

The elient and server using MMS are linked using the same "SubNetwork" element of the §CL
communication section. The "type" attribute shall be "8-MMS".

7.3.2 MMS extension data types configuration

MMS mapping in IEC 61400-25-4:2016, Annex C extends the IEC 61850-7-3 controllable
common data classes with the inclusion of specific data attributes: SBO, SBOw, Oper and
Cancel.

SCL includes the attribute ProtNs to indicate that the DataTypeTemplates have been updated
for a specific mapping. This ProtNs feature shall be added to the DA or DAType that has been
extended.
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Example of the MMS data type templates extension with ProtNs:

<DOType id="SPC_©" cdc="SPC">

<DA name="SBO" bType="ObjRef" fc="CO0">
<ProtNs>IEC 61850-8-1:2003</ProtNs>
</DA>

</DOType>

7.4
7.4

IEC 60870-5-101/IEC 60870-5-104 mapping configuration parameters
.1 IEC 60870-5-101/IEC 60870-5-104 communication parameters

Th
pro

IEC 60870-5-101 specific parameters include the link layer specific parametersihof
ocol as described in Table 3.

The controlling and controlled stations are linked using the same "SubNetwork” element of

SC

NO7
IEC

| communication section. The "type" attribute shall be "101".

[E The list of P parameters related to the mapping to IEC 60870-5-101/IEC 60870-5-104 is define
61850-80-1.

Table 3 — IEC 60870-5-101 specific communication configuration parameters

the

the

| in

P parameter type Dg@:wtion
StationType Type of station (controlling-station | controlled-station)
NgtworkConf Network configuration (poifit«to-point | multiple-point-to-point | multipoint
partyline |multipoint-star)
LinkTransProc Link transmission precedure (balanced | unbalanced)
PhysLayer Standard of physical layer (V.24/V.28 |, X.24/X.27)
SpeedMonDir Link layer transmission speed [bit/s] in monitor direction [bit/s] (9 600 |
19 200 | 38 400 | 56 000 | 64 000)
SpeedConDir Link layer transmission speed [bit/s] in control direction (9 600 | 19 200
38 4001 56 000 | 64 000)
LinkAddrSize Number of octets for link address (1 | 2)
LinkAddr Link address (1 to 65 534)
FrameLength Maximum length of link frame (in octets) (32 to 255)
CASDUSize Number of octets for CASDU (2)
IOASize Number of octets for IOA (3)
CQTSize Number of octets for COT (2)
An|example of the configuration of an IEC 60870-5-101/IEC 60870-5-104 slave working in
balprce mode at 9 600 bit/s with link address 3 is provided:

<Address>

<P type="StationType">controlled-station</P>
<P type="NetworkConf">point-to-point</P>
<P type="LinkTransProc">balanced</P>

<P type="PhysLayer">V.24/V.28</P>

<P type="SpeedMonDir">9600</P>

<P type="SpeedConDir"> 9600</P>

<P type="LinkAddrSize">1</P>

<P type="LinkAddr">3</P>

<P type="FrameLength">250</P>

<P type="CASDUSize">2</P>

<P type="IOASize">3</P>

<P type="COTSize">2</P>

</Address>



https://iecnorm.com/api/?name=41f7bde4eddb128b3d06827c07c7a0da

IEC TS 61400-25-71:2019 © IEC 2019 - 27 -

The IEC 60870-5-104 specific communication parameters include the IP address information
and the APCI specific parameters of the protocol as described in Table 4.

The controlling and controlled stations are linked using the same "SubNetwork" element of the
SCL communication section. The "type" attribute shall be "104".

Table 4 — IEC 60870-5-104 specific communication configuration parameters

P parameter type Description
StationType Type of station (controlling-station | controlled-station)
IP IP address
IPISUBNET Subnetwork mask of the IP address
W{FACTOR Value of the w parameter [APDUs] (1 to 32 767)
K-FACTOR Value of the k parameter [APDUs] (1 to 32 767)
TIMEOUT-0 Timeout in seconds of connection establishment (t0) (1 to 255)
TIMEOUT-1 Timeout in seconds of sent or test APDUs (t1) (1 to 255)
TIMEOUT-2 Timeout in seconds for acknowledges in case of no datarmessages (t2) (1 to 255)
TIMEOUT-3 Timeout in seconds for sending test frames in casg/of.a long idle state (t3) (1 to 25p)

114
(2]
(2]

An|example of the configuration of an IEC 60870-5-104< controlling-station with IP addr
192.168.0.1 is provided:

A

pfddress>

<P type="StationType">controlling-station</P>
<P type="IP">192.168.0.1</P>

<P type="IP-SUBNET">255.255.255.0</P>
<P type="W-FACTOR">8</P>

<P type="K-FACTOR">12</P>

<P type="TIMEOUT-0">30</P>

<P type="TIMEOUT-1">15</P>

<P type="TIMEOUT-2">10</P>

<P type="TIMEOUT-3">20</P>

<fAddress>

In ¢gase of redundancy groups, the parameters in Table 5 are used.

Table 5 - [EC 60870-5-104 redundancy group configuration parameters

f\@dmeter type Description
RGx-LLy-IP IP address of the logical link "y" of the redundancy group "x|'
RGx-LLy-IP=SUBNET Subnetwork mask of the IP address of the logical link "y" of

the redundancy group "x"

RGEx-W-FACTOR W factor of the logical link "v" of the redundancy group "x"
RGx-K-FACTOR K factor of the logical link "y" of the redundancy group "x"
RGx-TIMEOUT-0 Timeout 0 of the redundancy group "x"
RGx-TIMEOUT-1 Timeout 1 of the redundancy group "x"
RGx-TIMEOUT-2 Timeout 2 of the redundancy group "x"
RGx-TIMEOUT-3 Timeout 3 of the redundancy group "x"

NOTE "x" is the number of the redundancy group and "y" is the number of the logical link.
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7.4.2 IEC 60870-5-101/IEC 60870-5-104 addressing

The relationship between the |IEC 61400-25 information model references and
IEC 60870-5-101/IEC 60870-5-104 is included using Private sections in the |ED initialization
section DOI-SDI-DAI.

The schema that the Private section shall fulfil is the following:

<BEGIN CODE>

<?xml version="1.0" encoding="UTF-8"?>

< - - — R : s o PR oo C oo
X S pschema—taroetitameses: e —ree—eh o4 + = +6-4

xmlhs:xs="http://www.w3.0rg/2001/XMLSchema"™ xmlns="http://www.iec.ch/61400-25-
71/p017/IEC_60870-5-104" xmlns:IEC 60870 5 104="http://www.iec.ch/61400-25-71/2017/IEC_60687p-
5-1p4" elementFormDefault="qualified"

attpibuteFormDefault="unqualified" finalDefault="extension" version="1.0">
<ks:annotation>
<xs:documentation xml:lang="en">
COPYRIGHT IEC, 2007. Version 1.0. Release. (Uncommented)
</xs:documentation>
xs:annotation>
ks:simpleType name="enumUsedBy">
<xs:restriction base="xs:string">
<xs:enumeration value="controlled-station"/>
<xs:enumeration value="controlling-station"/>
</xs:restriction>
<{xs:simpleType>

JANIAN

<ks:simpleType name="enumCheck">

<xs:restriction base="xs:string">
<xs:enumeration value="interlocking"/>
<xs:enumeration value="synchrocheck"/>

</xs:restriction>

<Yxs:simpleType>

A

ks :complexType name="tIEC 60870 5 104Addré&sgs">

<xs:attribute name="casdu" type="xs:ungignedInt" use="optional" />

<xs:attribute name="ioa" type="xs:ungignedInt" use="optional" />

<xs:attribute name="ti" type="xs:umSignedInt" use="optional" />

<xs:attribute name="usedBy" types"ehumUsedBy" use="optional" default="controlled-
stafion"/>

<xs:attribute name="expectedValue" type="xs:integer" use="optional"/>
<xs:attribute name="invertéd! type="xs:boolean" use="optional"/>

<xs:attribute name="scéleMultiplier" type="xs:float" use="optional" default="1.0"/>
<xs:attribute name="scaleOffset" type="xs:float" use="optional" default="0.0"/>
<xs:attribute name="chéeck" type="enumCheck" use="optional"/>

<xs:attribute name=™unitMultiplier" type="xs:float" use="optional" default="1.0"/>
<Yxs:complexType>

<ks:element name="Address" type="tIEC 60870 5 104Address"/>

</xp:schema>

<ENI CODE>

Exa[mple of configuration of a DPC using two IEC 60870-5-104 information objects:
<

> [TV SR Yok 1]
Bor—roir YT

<DAI name="stVal">
<Private type="IEC 60870 5 104">
<IEC_60870_5 104:Address casdu="1" ioa="1010" ti="31"/>
</Private>
</DAI>
<SDI name="Oper">
<DAI name="ctlval"
<Private type="IEC 60870 5 104">
<IEC 60870 5 104:Address casdu="1" ioa="1011" ti="59"/>
</Private>
</DAI>
</SDI>
</DOI>

The list of parameters that can be added in the Private section are given in Table 6.


https://iecnorm.com/api/?name=41f7bde4eddb128b3d06827c07c7a0da

IEC TS 61400-25-71:2019 © IEC 2019 - 29 -

Table 6 — IEC 60870-5-101/IEC 60870-5-104 point mapping attributes

Attribute name Description
casdu Common Address of ASDU
ioa Information Object Address
ti Type identification
usedBy controlled-station or controlling-station
expectedValue Used to determine which value activates a single
point
inyerted Indicates that inverse logic is used
scpleMultiplier Used to modify measurements received tolconveft

them to the values expected in the
IEC 60870-5-101/IEC 60870-5-104 interface

—

scpleOffset Used to modify measurements reCejved to convef
them to the values expected in‘the
IEC 60870-5-101/IEC 608705104 interface

—

unjtMultilplier Used to modify measurements received to convef
them to the values expecied in the
IEC 60870-5-101/IEC'60870-5-104 interface

7.5 DNP3 specific mapping configuration parameters
7.5{1 DNP3 communication parameters

The¢ DNP3 specific communication parameters are/given in Table 7.

Table 7 — DNP3 configuration parameters

Parameter type \\\)‘ Description
DNP3-STATION-TYPE Type of station (controlling-station | controlled-statiop).
DNP3-APP-MAX-TX-FRAGMENT Length in bytes (2 048).
DNP3-APP-MAX-RX-FRAGMENT Length in bytes (2 048).
DNP3-APP-FRAGMENT-TIMEQUT Timeout to receive a complete fragment in

milliseconds.
DNP3-LINK-ADDRESS-OUTSTATION Link layer address of the outstation.
DNP3-LINK-ADDRES$S-MASTER Link layer address of the master.
DNP3-LINK-ADDRESS-CHECK Available values: yes, no.
DNP3-LINK-MAX-TX-FRAME Configurable value from 14 to 292 bytes.
DNP3-LINK-MAX-RX-FRAME Configurable value from 14 to 292 bytes.
DNP3-LINK-CONFIRM-MODE Available values: on, off.
DNP3TTINK=-CONFIRM=-TIMEOCUT vdalue mnims.

Using the networking (UDP/TCP/IP) profile, the configuration parameters also include the
parameters in Table 8.
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Table 8 — DNP3 networking communication configuration parameters

Parameter type
IP IP address
IP-SUBNET
DNP3-NET-TYPE-OF-END-POINT

Description

Subnetwork mask of the IP address

Type of end point: tcp-initiating, tcp-listening, tcp-dual,
udp.

DNP3-NET-CONNECTION-ACCEPTANCE Method to accept ac connection: accept-all, valid-ip,
valid-list-ips, valid-ip-with-wildcard, valid-ip-list-with-

wildcard

DNP3-NET-TP-ACTEPT
DNP3-NET-TCP-LISTEN-PORT-MASTER
DNP3-NET-TCP-LISTEN-PORT-OUTSTATION
DNP3-NET-TCP-KEEP-ALIVE-TIMER-MS
DNP3-NET-UPD-LISTEN-PORT-MASTER
DNP3-NET-UDP-LISTEN-PORT-OUTSTATION
DNP3-NET-MULTI-MASTER

IF address with or without wildcards

TCP listen port for master

TCP listen port for outstation

Keepalive time in milliseconds

UDP listen port for master

UDP listen port for outstation

Present if multiple master confiection is available in
the Outstation. No text included

DNP3-NET-MULTI-OUTSTATION Present if multiple outstation connection is availablel|in

the master. No text inCluded

DNP3-NET-SYNC-MODE

Synchronization method: dnp3-lan, dnp3-write, gps-ntp

The master and outstation are linked using the same "SubNetwork" element of the §CL
commmunication section. The "type" attribute shall be "DNP3-NET".

Using the serial profile, the configuration parameters_also include the parameters in Table 9.

Table 9 — DNP3 serial communication configuration parameters

RN

Parameter type Description

Possible values include: 300, 600, 1 200, 2 400,
4 800, 9 600, 19 200, 38 400, 57 600, 115 200. Alwdys
in bit/s.

DNP3-SERIAL-BAUD-RATE

DNP3-SERIAL-PORT-NAME
DNP2-SERIIAL-MODE

Port identifier: Example COM1.
Valid values are: RS232, RS422, RS485

DNP3-SERIAL-FC-ASSERTS-RTS-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-ASSERTS-DTR-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-ASSERTS-RTS-BEFORE-RX

Flow control requirement.

DNP3-SERIAL-FEG-ASSERTS-DTR-BEFORE-RX

Flow control requirement.

DNP3-SERIALYFC-ALWAYS-ASSERTS-RTS

Flow control requirement.

DNP3-SERIAL-FC-ALWAYS-ASSERTS-DTR

Flow control requirement.

DNR3<SERIAL-FC-REQUIRES-CTS-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-DCD-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-DSR-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-RI-BEFORE-TX

Flow control requirement.

DNP3-SERIAL-FC-RX-INACTIVE

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-CTS-BEFORE-RX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-DCD-BEFORE-RX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-DSR-BEFORE-RX

Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-RI-BEFORE-RX

Flow control requirement.

DNP3-SERIAL-FC-ALWAYS-IGNORES-CTS

Flow control requirement.

DNP3-SERIAL-FC-ALWAYS-IGNORES-DCD

Flow control requirement.
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Parameter type Description
DNP3-SERIAL-FC-ALWAYS-IGNORES-DSR Flow control requirement.
DNP3-SERIAL-FC-ALWAYS-IGNORES-RI Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-INDICATION-BEFORE- | Flow control requirement.

RX

DNP3-SERIAL-FC-ASSERTS-CONTROL-BEFORE-TX Flow control requirement.

DNP3-SERIAL-FC-REQUIRES-RX-INACTIVE- Flow control requirement.

BEFORE-TX

Thl master and outstation are linked using the same "SubNetwork" element of the."S

corj

7.5

Analogous to the mapping of IEC 60870-5-104, the relationship betweef\the IEC 61400

infd
IED
foll

<B

<?x
<xs
xml
xml
att

A A

<
<
</x

<E

Example of\configuration of a DPC using two DNP3 information objects.

<

hmunication section. The "type" attribute shall be "DNP3-SERIAL".

2 DNP3 addressing

rmation model references and the DNP3 points is included using Rrivate sections in
initialization section DOI-SDI-DAI. The schema that the Private. Section shall fulfil is
bwing:

EGIN CODE>

1 version="1.0" encoding="UTF-8"?>

. schema targetNamespace="http://www.iec.ch/61400-25-71/2017/DNP3"
hs:xs="http://www.w3.0rg/2001/XMLSchema" xmlns="http:/¥www.iec.ch/61400-25-71/2017/DNP3"
hs:IEC 60870 5 104="http://www.iec.ch/61400-25-2/20X//DNP3" elementFormDefault="qualifie
FibuteFormDefault="unqualified" finalDefault="extension" version="1.0">

ks :annotation>

<xs:documentation xml:lang="en">

</xs:documentation>

xs:annotation>

ks:complexType name="tDnp3Address">

<xs:attribute name="group" type="xsrunsignedInt" use="optional" />

<xs:attribute name="index" type="%S*unsignedInt" use="optional" />

<xs:attribute name="variation" _type="xs:unsignedInt" use="optional" />
<xs:attribute name="expectedValue" type="xs:integer" use="optional"/>

<xs:attribute name="inverted" type="xs:boolean" use="optional"/>

<xs:attribute name="scaleMultiplier" type="xs:float" use="optional"™ default="1.0"/>
<xs:attribute name="scdle®©ffset" type="xs:float" use="optional" default="0.0"/>
<xs:attribute name="unitMultiplier" type="xs:float" use="optional" default="1.0"/>
xs:complexType>

ks:element name="Address" type="tDnp3Address"/>

5 : schema>

ND CODE>

O¥ name="MyDPC">

CL

25
the
the

<

&DALI name="stval">

rrivdatrte Lype="DNEFS
<DNP3:Point group="4" index="1" variation="2"/>
</Private>
</DAI>
<SDI name="Oper">
<DAI name="ctlval"
<Private type="DNP3">
<DNP3:Point group="12" index="1" variation="1"/>
</Private>
</DAI>
</SDI>
/DOI>

The list of parameters that can be added in the Private section is given in Table 10.
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Attribute name

Description

appAddress Application layer address

group DNP3 Object Group

variation DNP3 Variation

index DNP3 point index

usedBy Accepted values are: controlled-station or controlling-
station.

expectedValue Used to determine which value activates a binary(ingut

erted

Indicates that inverse logic is used

SC

hleMultiplier

Used to modify measurements received to.convert
them to the values expected in the DNP3 interface

scpleOffset Used to modify measurements received to convert
them to the values expected in the,.DNP3 interface
unjtMultilplier Used to modify measurements received to convert
them to the values expected in'the DNP3 interface

7.6 OPC UA mapping configuration parameters — OPC UA,communication parametadrs

The OPC UA specific parameters include the URL needed to connect with the OPC UA ser
defined in [EC TS 61400-25-41. Table 11 describes ‘the parameters needed for the QPC

as
UA

communication parameters.

Table 11 — OPC UA specific communication configuration parameters

ver

P parameter type

®®

Description

URL of the OPC UA server

An

A

The client and server using OPC-UA are linked using the same "SubNetwork" element of
| commg@nijcation section. The "type" attribute shall be "OPC-UA".

SC

Nddress>

Address>

example of an OPC UA Address is the following:

<P type="URL">opc.t¢p:7/10.10.10.10:8080/0PCUA/NameOfServer</p>

the
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Annex A
(informative)

SCL schema extensions for its use within IEC 61400-25 projects

A.1 General

This annex describes the changes performed in the SCL version 2007B to be able to model a
complete wind power plant including its topology and the wind turbine information models.

Thi
usi

A.2 Extensions in the DataTypeTemplates section

A.2.1 tCdcEnum

ng the schema SCL 2007B2.

5 XSD file should also be valid for the validation of any IED based on IEC 61850 created

The existing enumeration does not include the names of the CDC used in IEC 61400-25-2 and

IEG 61400-25-6. The enumeration has been extended.

A.2.2 tBasicTypeEnum

The list of basic types does not include two CODED/ZENUM attributes which are includeq
IEG 61400-25-2. The enumeration has been extended with two basic types "Per" and "A

tha
cla

A.3 Extensions in the Process section

A.3.1 tProcess

The Process element does not include the ConnectivityNodes or VoltagelLevels to model

ele

begn added to the-Precess xml element.

A.3.2 ref2SubstationFromTerminal

The¢ restriction is removed as it raises errors when the terminals are connected outside
sulstation.

I are used to map the following attributes defined in the IEC 61400-25-2 common d
5Ses:

"Per" basic type is used in the attributes-¢hrPerRs (SPV), perRs(CTE), perRs (TMS).
"Acs" basic type is used in the attribute sptAcs (SPV).

ctrical topology ip<a*wind turbine. The ConnectivityNode and VoltagelLevel elements h

in
CSll
ata

the
hve

the

A.4 Extensions in the Communication section — tPTypeEnum

It has been extended with the values for the different communication mappings described in
IEC 61400-25-4.
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Annex B
(normative)

SCL schema for IEC 61400-25

<BEGIN CODE>

<?xml version="1.0" encoding="UTF-8"7?>

<xs:schema xmlns:scl="http://www.iec.ch/61850/2003/SCL" xmlns="http://www.iec.ch/61850/2003/SCL"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema" targetNamespace="http://www.iec.ch/61850/2003/SCL"

elementFormDefault="qualified" attributeFormDefault="unqualified" version="2018W1">

<xs:annotation>
<xs:documentation xml:lang="en">

component.

See www.iec.ch/CCvl for copyright details.
</xs:documentation>
<xs:documentation xml:lang="en">

2.1} 2018-01-22
</xs:documentation>
</xs:annotation>

<!-- BaseSimpleTypes-->
<xs:simpleType name="tConnectivityNodeReference">
<xs:restriction base="xs:normalizedString">
<xs:pattern value=".+/.+(/.+)*"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="tAnyName">
<xs:restriction base="xs:normalizedStging"/>
</xs:simpleType>
<xs:simpleType name="tName">
<xs:restriction base="tAnyName"
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tID">
<xs:restriction base=!"XSy:token">
<xs:minLength walue="1"/>
<xs:maxLength - walue="255"/>
<xs:pattemmvalue="\S+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tAcsiName'">
<xs:resttigtion base="xs:Name">
£xsipattern value="[A-Za-z] [0-9A-Za-z ]*"/>
</xstreStriction>
</xs:sinpleType>
<xs:simpd &Type name="tRestrNamelstU">
<xs:restriction base="xs:Name">
<xs:pattern value="[A-Z][0-9A-Za-z]*"/>
</xs:restriction>
£/xs:simpleType>

impleTyune name="+R trxNamelst I
T T

COPYRIGHT (c) IEC, 2018. This version of this XSD is part of IEC 61400=25-
71TR. The whole document has to be taken into account to have a full description of this, tode

Base on SCL schema version "2007" revision "B" release 4, (f6r IEC 61850-6

Fod.

<xs:restriction base="xs:Name">
<xs:pattern value="[a-z] [0-9A-Za-z]*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tPAddr">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSclVersion">
<xs:restriction base="tName">
<xs:pattern value="2[0-2][0-9]{2}"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSclRevision">
<xs:restriction base="xs:Name">
<xs:pattern value="[A-Z]"/>
</xs:restriction>
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</xs:simpleType>
<xs:simpleType name="tSclRelease">
<xs:restriction base="xs:unsignedByte">
<xs:minExclusive value="0"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tEmpty">
<xs:restriction base="xs:normalizedString">
<xs:maxLength value="0"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tIEDName">
<xs:restriction base="tAcsiName">
s:maxTength valyue="64"

<xs:pattern value="[A-Za-z][0-9A-Za-z ]1{0,2}"/>
<xs:pattern value="[A-Za-z][0-9A-Za-z ]{4,63}"/>
<xs:pattern value="[A—MO—Za—z][O—9A—Za—z_]{3}"/>
<xs:pattern value="N[0-9A-Za-np-z ] [0-9A-Za-z ]{2}"/>
<xs:pattern value:"No[O—9A—Za—mo—27][O—9A—Za—27]"/>
<xs:pattern value="Non[0—9A—Za—df—z_]"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tIEDNameIsNone">
<xs:restriction base="tAcsiName">
<xs:pattern value="None"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tIEDNameOrNone">
<xs:union memberTypes="tIEDName tIEDNameIsNone"/>
</xs:simpleType>
<xs:simpleType name="tOnlyRelativeIEDName">
<xs:restriction base="xs:normalizedString">
<xs:pattern value="&#x0040;"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tIEDNameOrRelative">
<xs:union memberTypes="tIEDName tOnlyRélativeIEDName"/>
</xs:simpleType>
<xs:simpleType name="tLDName">
<xs:restriction base="xs:normaliZedString">
<xs:maxLength value="64"/>
<xs:pattern value="[A=Za~z] [0-9A-Za-z ]*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLDIns{">
<xs:restriction basef"xXs:normalizedString">
<xs:maxLength walue="64"/>
<xs:pattern value:"[A—Za—zO—9][O—9A—Za—z_]*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLDInstOrEmpty">
<xs:unioh memberTypes="tLDInst tEmpty"/>
</xs:simpleTypé>
<xs:simpleType name="tPrefix">
<xs:irestriction base="xs:normalizedString">
<xs:maxLength value="11"/>
<xs:pattern value:"[A—Za—z][O—9A—Za—z_]*"/>
<xs:pattern value=""/>
</xs:restriction>
</xs:simpleType>

Jl.llLLJJ.bJ.ytJb IIalfic="CLLINITIS T
<xs:restriction base="xs:normalizedString">
<xs:pattern value="[0-9]{1,12}"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLNInstOrEmpty">
<xs:union memberTypes="tLNInst tEmpty"/>
</xs:simpleType>
<xs:simpleType name="tDataName'">
<xs:restriction base="tRestrNamelstU">
<xs:maxLength value="12"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDataSetName">
<xs:restriction base="tAcsiName">
<xs:maxLength value="32"/>
</xs:restriction>
</xs:simpleType>
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<xs:simpleType name="tCBName'">
<xs:restriction base="tAcsiName">
<xs:maxLength value="32"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLogName">
<xs:restriction base="tAcsiName">
<xs:maxLength value="32"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tAccessPointName">
<xs:restriction base="xs:normalizedString">
<xs:maxLength value="32"/>
S:pattern value="[A-73-20-9][0-9A-7a-—7 ]*"

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tAssociationID">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="1"/>
<xs:pattern value="[0-9A-Za-z]+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tVisibleBasicLatin">
<xs:restriction base="xs:normalizedString">
<xs:pattern value="[&#x0020;-&#x007E;]1*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tMessageID">
<xs:restriction base="tVisibleBasicLatin">
<xs:minLength value="1"/>
<xs:maxLength value="129"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tFullAttributeName">
<xs:restriction base="xs:normalizedString%>
<xs:pattern value="[a-zA-Z] [a-zA-20-9]1* (\ ([0-9]1+\)) ? (\.[a-zA-Z] [a-zA-Z0-
\N([0=91+\))2)*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tFullDOName">
<xs:restriction base="xs:normalizedString">
<xs:pattern value="[A-Z|(0-9A-Za-z]{0,11} (\.[a-z] [0-9A-Za-z]* (\ ([0-
))?)2"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSubDataName'">
<xs:restriction bage~"tRestrNamelstL">
<xs:minLergth value="1"/>
<xs:maxLehgth value="60"/>
</xs:restrietion>
</xs:simpleType>
<xs:simpleTypelname="tNamespaceName">
<xs:restfiction base="xs:normalizedString">
<xs:pattern value="[&#x0020;-&#x007E; ]+:20\d\d[A-Z]?"/>
</®S\restriction>
</xs:giapleType>
<xs:shimpleType name="tLineType">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="1"/>
</xs:restriction>

STSTmMpTIeType
<xs:simpleType name="tProcessType">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tProcessName">
<xs:restriction base="xs:normalizedString">
<xs:pattern value=".+(/.+)*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tEnumStringValue">
<xs:restriction base="xs:normalizedString">
<xs:maxLength value="127"/>
<xs:pattern value="[\p{IsBasicLatin}\p{IsLatin-1Supplement}]*"/>
</xs:restriction>
</xs:simpleType>
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<!-- EnumTypes -->
<xs:simpleType name="tPredefinedPTypeEnum">

<xs:restriction base="

37—

xs:Name">

<xs:enumeration value="IP"/>
<xs:enumeration value="IP-SUBNET"/>
<xs:enumeration value="IP-GATEWAY"/>
<xs:enumeration value="OSI-NSAP"/>
<xs:enumeration value="OSI-TSEL"/>
<xs:enumeration value="0SI-SSEL"/>
<xs:enumeration value="0OSI-PSEL"/>
<xs:enumeration value="OSI-AP-Title"/>
<xs:enumeration value="OSI-AP-Invoke"/>
<xs:enumeration value="OSI-AE-Qualifier"/>

g -

enumeration

alue="0ST-AF-Tnvoke"

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tIec61400 25 4 DNP3 PTypeEnum">
<xs:restriction base="xs:Name">

<xs:enumeration value="MAC-Address"/>
<xs:enumeration value="APPID"/>
<xs:enumeration value="VLAN-PRIORITY"/>
<xs:enumeration value="VLAN-ID"/>
<xs:enumeration value="SNTP-Port"/>
<xs:enumeration value="MMS-Port"/>
<xs:enumeration value="DNSName"/>
<xs:enumeration value="IPv6FlowLabel"/>
<xs:enumeration value="IPv6ClassOfTraffic"/>
<xs:enumeration value="C37-118-IP-Port"/>
<xs:enumeration value="IP-UDP-PORT"/>
<xs:enumeration value="IP-TCP-PORT"/>
<xs:enumeration value="IPv6"/>
<xs:enumeration value="IPv6-SUBNET"/>
<xs:enumeration value="IPv6-GATEWAY" />
<xs:enumeration value="IPv6-IGMPv3Src"/>
<xs:enumeration value="IP-IGMPv3Src"/>
<xs:enumeration value="IP-ClassOfTraffic'"/>

<xs:enumeration value="DNP3-NET-TYPE-OF-END=POINT"/>
<xs:enumeration value="DNP3-NET-CONNECTION-ACCEPTANCE" />
<xs:enumeration value="DNP3-NET-IP-ACCEPT"/>

<xs:enumeration value="DNP3-NET-TCP-LISTEN-PORT-MASTER"/>
<xs:enumeration value="DNP3-NET-TCP-LISTEN-PORT-OUTSTATION"/>
<xs:enumeration value="DNP3-NET-TCR-KEEP-ALIVE-TIMER-MS"/>

value="DNP3-NET-URD-LISTEN-PORT-MASTER" />
value="DNP3-NET=UDP-LISTEN-PORT-OUTSTATION"/>
value="DNP3sNET-MULTI-MASTER" />
value="DNP3-NET-MULTI-OUTSTATION"/>
value="DNB3-NET-SYNC-MODE" />
value="DNP3-SERIAL-BAUD-RATE" />

<xs:enumeration

<xs:enumeration

<xs:enumeration

<xs:enumeration

<xs:enumeration

<xs:enumeration
</xs:restriction>
xs:simpleType>
<xs:simpleType name='tIec61400 25 4 Tecl04 PTypeEnum">
<xs:restriction_kase="xs:Name">

<xs:enumeration value="W-FACTOR"/>

<xs:enumeration value="K-FACTOR"/>

<xs:enum@ration value="TIMEOUT-0"/>

<xs:epugleration value="TIMEOUT-1"/>

<xs:gnumeration value="TIMEOUT-2"/>

<ws*enumeration value="TIMEOUT-3"/>
</&KSerestriction>
st gimpleType>

I3 LIP LTI YPT TI4dlliT=
<xs:restriction base="xs:Name">
<xs:enumeration value="StationType"/>
<xs:enumeration value="NetworkConf"/>
<xs:enumeration value="LinkTransProc"/>
<xs:enumeration value="PhysLayer"/>
<xs:enumeration value="SpeedMonDir"/>
<xs:enumeration value="SpeedConDir"/>
<xs:enumeration value="LinkAddrSize"/>
<xs:enumeration value="LinkAddr"/>
<xs:enumeration value="FrameLength"/>
<xs:enumeration value="CASDUSize"/>
<xs:enumeration value="IOASize"/>
<xs:enumeration value="COTSize"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tExtensionPTypeEnum">
<xs:restriction base="xs:normalizedString">

CIcCOoLZzUU O 4 1cClUl_ ClypcLiran
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<xs:pattern value="[A-Z] [0-9A-Za-z\-]*"/>

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tPTypeEnum">

<xs:union memberTypes="tPredefinedPTypeEnum tExtensionPTypeEnum

tIec61400 25 4 DNP3 PTypeEnum tIec61400 25 4 IeclOl PTypeEnum tIec61400_25 4 Iecl04 PTypeEnum"/>

</xs:simpleType> T N
<xs:simpleType name="tPredefinedPTypePhysConnEnum">

<xs:restriction base="xs:Name">

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
.restriction

value="Type"/>
value="Plug"/>
value="Cable"/>
value="Port"/>

</xs:simpleType>

</xs:simpleType>

enumeration

enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:restriction>
</xs:simpleType>

<xs:
<xXS:

<xs:simpleType name="tPTypePhysConnEnum">
<xs:union memberTypes="tPredefinedPTypePhysConnEnum tExtensionPTypeEnum"/>

<xs:simpleType name="tPredefinedAttributeNameEnum">
<xs:restriction base="

xs:Name">

value="T"/>
value="Test"/>
value="Check"/>
value="SIUnit"/>
value="Oper"/>
value="SBO"/>
value="SBOw"/>
value="Cancel"/>
value="Addr"/>
value="PRIORITY"/>
value="VID"/>
value="APPID"/>
value="TransportInUse'"/>
value="IPClassOfTraffic"/>
value="IPv6FlowLabel"/>
value="IPAddressLength"/>
value="IPAddress!/>

<xs:simpleType name="tExtensionAttribufeNameEnum">
<xs:restriction base="tRestrNameistL">
<xs:maxLength value="ga"y>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tAttrikuteNameEnum">
<xs:union memberTypes="tPredefinedAttributeNameEnum tExtensionAttributeNameEnum"/

</xs:simpleType>

<xs:enumeration

<xs:simpleType name="itPredefinedCommonConductingEquipmentEnum">
<xs:restriction™ease="xs:Name">

<xs:enumeration value="CBR"/>
<xs:@numeration value="DIS"/>
<xgs:enumeration value="VTR"/>
Kx$:enumeration value="CTR"/>
<xs:enumeration value="GEN"/>
<xs:enumeration value="CAP"/>
<xs:enumeration value="REA"/>
<xs:enumeration value="CON"/>
<xs:enumeration value="MOT"/>
<xs:enumeration value="EFN"/>

value="PSH"/>

-CllulllCLdLiUll
<xs:enumeration

dallUc—= DAL

value="BSH"/>

<xs:enumeration value="CAB"/>
<xs:enumeration value="GIL"/>
<xs:enumeration value="LIN"/>
<xs:enumeration value="RES"/>
<xs:enumeration value="RRC"/>
<xs:enumeration value="SAR"/>
<xs:enumeration value="TCFEF"/>
<xs:enumeration value="TCR"/>
<xs:enumeration value="IFL"/>
<xs:enumeration value="FAN"/>
<xs:enumeration value="SCR"/>
<xs:enumeration value="SMC"/>
<xs:enumeration value="PMP"/>

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="tExtensionEquipmentEnum">
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<xs:restriction base="xs:Name">
<xs:minLength value="3"/>
<xs:pattern value="E[A-Z]*"/>

</xs:restr
</xs:simpleType>

iction>

<xs:simpleType name="tCommonConductingEquipmentEnum">

<xs:union memberTypes="tPredefinedCommonConductingEquipmentEnum

tExtensionEquipmentEnum" />

</xs:simpleType>

<xs:simpleType name="tPowerTransformerEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="PTR"/>

</xs:restr
s:simpleType

iction>

</xs:restr
</xs:simpleType>

<xs:

<xs:

<xs

<xs:

<xs

<xs

<xs

<xs

</xs:restr
</xs:simpleType>

</xs:restr
</xs:simpleType>

iction>

enumeration
enumeration

renumeration

enumeration

renumeration
renumeration
renumeration
renumeration

iction>

iction>

tExfensionGeneralEquipmentEnum" />

</xs:simpleType>

</xs:restr
</xs:simpleType>

</xs:réestr
</xs:simpleType>

<xXS:
<xXS:
<xXs:
<xXs:

iction>

iction>

enumeration
enumeration
enumeration
enumeration

<xs:simpleType name="tTransformerWindingEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="PTW"/>

<xs:simpleType name="tPredefinedGeneralEquipmentEnum">
<xs:restriction base="xs:Name">

value="AXN"/>
value="BAT"/>
value="MOT"/>
value="FAN"/>
value="FIL"/>
value="PMP"/>
value="TNK"/>
value="VLV"/>

<xs:simpleType name="tExtensionGeneralEquipmentEnum">
<xs:restriction base="xs:Name">
<xs:minLength value="3"/>
<xs:pattern value="E[A-Z]*"/>

<xs:simpleType name="tGeneralEquipmentEnum">
<xs:union memberTypes="tPredefinedGeneralEquipmentEnum

<xs:simpleType name="tServiceSettimgsNoDynEnum">
<xs:restriction base="xs:Name">
<xs:enumeration valwe="Conf"/>
<xs:enumerationyvalue="Fix"/>

<xs:simpleType name="tSeprviceSettingsEnum">
<xs:restriction“pase="xs:Name">
<xs:enumeration value="Dyn"/>
<xs:@énumeration value="Conf"/>
<xs:énumeration value="Fix"/>

<xs:simpheTlype name="tRedProtEnum">
<Xs:restriction base="xs:Name">

value="none"/>
value="hsr"/>
value="prp"/>
value="rstp"/>

S.lLCoCL

</xs:simpleType>

TCCLOIT

<xs:simpleType name="tSMVDeliveryEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="unicast"/>
<xs:enumeration value="multicast"/>
<xs:enumeration value="both"/>
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tPhaseEnum">
<xs:restriction base="xs:Name">

<xs:
<xs:
<xs
<xs:
<xs:
<xs
<xs:

enumeration
enumeration

renumeration

enumeration
enumeration

renumeration

enumeration

value="A"/>
value="B"/>
value="C"/>
value="N"/>
value="all"/>
value="none"/>
value="AB" />
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<xs:enumeration value="BC"/>
<xs:enumeration value="CA"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tAuthenticationEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="none"/>
<xs:enumeration value="password"/>
<xs:enumeration value="weak"/>
<xs:enumeration value="strong"/>
<xs:enumeration value="certificate"/>
</xs:restriction>
</xs:simpleType>
impleType name="tAssociationKindFnum"

:2019 © IEC 2019

<xs:restriction base="xs:token">
<xs:enumeration value="pre-established"/>
<xs:enumeration value="predefined"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLPHDEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="LPHD"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLLNOEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="LLNO"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSystemLNGroupEnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="L[A-Z]*"/>
<xs:pattern value="LLNO"/>

<xs:enumeration value="LLNO"/>
<xs:enumeration value="LPHD"/>
<xs:enumeration value="LCCH"/>
<xs:enumeration value="LGOS" />
<xs:enumeration value="LSVS/>
<xs:enumeration value="LTIM'7/>
<xs:enumeration value="LTMS"/>
<xs:enumeration value=YLTRK"/>

</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainlLNGroupAEnum">
<xs:restriction base#"xs:Name">

length wé&lue="4"/>

pattern\value="A[A-Z]*"/>

<xXs:
<xs:
<xXs:

<xSs

enumeration

renumeration

<xs:@énumeration

value="ANCR"/>
value="ARCO" />
value="ARIS" />

<x§:énumeration value="ATCC"/>
Kx$:enumeration value="AVCO"/>
</xsikestriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupCEnum">
<xs:restriction base="xs:Name">

<xs:length value="4"/>
<xs:pattern value="C[A-Z]*"/>

<xs:enumeration

value="CALH"/>

-CllulllCLdLiUll
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

dl U= CLUULGR
value="CILO"/>
value="CPOW"/>
value="CSWI"/>
value="CSYN"/>

</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainLNGroupFEnum">
<xs:restriction base="xs:Name">

<xs:length value="4"/>
<xs:pattern value="F[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

value="FCNT"/>
value="FCSD"/>
value="FFIL"/>
value="FLIM"/>
value="FPID"/>
value="FRMP" />
value="FSPT"/>
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<xs:enumeration value="FXOT"/>
<xs:enumeration value="FXUT"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupGEnum">
<xs:restriction base="xs:Name">

<xs:
<xs:
<xS:
<xs:

<xXs

<xs:

enumeration
enumeration
renumeration
enumeration

</xs:restriction>

Ss:simpleType

length value="4"/>
pattern value="G[A-Z]*"/>

value="GAPC"/>
value="GGIO"/>
value="GLOG"/>
value="GSAL"/>

<xs:simpleType name="tDomainLNGroupIEnum">
<xs:restriction base="xs:Name">
:length value="4"/>

<xs

<xXS:
<xXS:
<xs:
<xs:

<xSs
<xXs
<xs

enumeration
enumeration
enumeration
renumeration
renumeration
:renumeration

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupKEnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="K[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

pattern value="I[A-Z]*"/>

value="IARC"/>
value="THMI"/>
value="ISAF"/>
value="ITCI"/>
value="ITMI"/>
value="ITPC"/>

value="KFAN"/>
value="KFIL"/>
value="KPMP" />
value="KTNK"/>
value="KVLV"/>
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</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainLNGroupMEnum">
<xs:restriction base="xs:Name">

<xs:length value="4"/>
<xs:pattern value="M[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumerablon
<xs:enumeration
<xs:enumeration
<xs:@énpumeration
<xs:enumeration
Kx$:enumeration
<xs:enumeration
<xs:enumeration

value="'MDIF"/>
valuesMENV" />
value="MFLK"/>
value="MHAI"/>
value="MHAN"/>
value="MHYD"/>
value="MMDC" />
value="MMET"/>
value="MMTN"/>
value="MMTR" />
value="MMXN" />
value="MMXU"/>
value="MSQI"/>
value="MSTA"/>

</%s:restriction>
</xs%8impleType>
<wxsisimpleType name="tDomainLNGroupPEnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>

TPdCCerIT groue LI 4]
<xs:enumeration value="PDIF"/>
<xs:enumeration value="PDIR"/>
<xs:enumeration value="PDIS"/>
<xs:enumeration value="PDOP"/>
<xs:enumeration value="PDUP"/>
<xs:enumeration value="PFRC"/>
<xs:enumeration value="PHAR"/>
<xs:enumeration value="PHIZ"/>
<xs:enumeration value="PIOC"/>
<xs:enumeration value="PMRI"/>
<xs:enumeration value="PMSS"/>
<xs:enumeration value="POPEF"/>
<xs:enumeration value="PPAM"/>
<xs:enumeration value="PRTR"/>
<xs:enumeration value="PSCH"/>
<xs:enumeration value="PSDE"/>
<xs:enumeration value="PTEF"/>
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<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

restriction
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value="PTHF"/>
value="PTOC"/>
value="PTOF"/>
value="PTOV"/>
value="PTRC"/>
value="PTTR"/>
value="PTUC" />
value="PTUF"/>
value="PTUV"/>
value="PUPF"/>
value="PVOC" />
value="PVPH" />
value="PZSU" />
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</xs:simpleType>
<xs:simpleType name="tDomainLNGroupQEnum">
<xs:restriction base="xs:Name">

<xs:length value="4"/>
<xs:pattern value="Q[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:restriction>

</xs:simpleType>

value="QFVR" />
value="QITR"/>
value="QIUB" />
value="QVTR" />
value="QVUB" />
value="QVVR" />

<xs:simpleType name="tDomainLNGroupREnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="R[A-Z]*"/>

<xs:
<xs:
<xXS:
<xXS':
renumeration
<xXsS:
<XS:
<xS':
<xXs:
<XS:
<XS:

<xs

enumeration
enumeration
enumeration
enumeration

enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

</xs:restriction>

</xs:simpleType>

value="RADR" />
value="RBDR"/>
value="RBRF"/>
value="RDIR"/>
value="RDRE"/>
value="RDRS"/>
value="RFLO" /%
value="RMXUM/>
value="RPSB'7/>
value="RREC" />
value=t'RSYN"/>

<xs:simpleType name="tDomainlLNGroupSEnum">
<xs:restriction base#"xs:Name">

<xs:length wé&lue="4"/>
<xs:pattegn\value="S[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:@énpumeration
<xs:enumeration
Kx$:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:restriction>

value="SARC"/>
value="SCBR"/>
value="SIMG" />
value="SIML" />
value="SLTC"/>
value="SOPM" />
value="SPDC"/>
value="SPTR"/>
value="SSWI"/>
value="STMP"/>
value="SVBR"/>

STSTMpIeTyre

<xs:simpleType name="tDomainLNGroupTEnum">
<xs:restriction base="xs:Name">

<xs:length value="4"/>
<xs:pattern value="T[A-Z]*"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

value="TANG" />
value="TAXD" />
value="TCTR"/>
value="TDST"/>
value="TFLW" />
value="TFRQ"/>
value="TGSN"/>
value="THUM" />
value="TLVL" />
value="TMGF" />
value="TMVM" />
value="TPOS"/>
value="TPRS"/>
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tDo
tDo
tDo

<xs:enumeration
<xs:enumeration
<xs:enumeration

value="TRTN"/>
value="TSND"/>
value="TTMP" />

<xs:enumeration value="TTNS"/>
<xs:enumeration value="TVBR"/>
<xs:enumeration value="TVTR"/>
<xs:enumeration value="TWPH"/>

</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainLNGroupXEnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="X[A-Z]*"/>

o -

enumeration

alue="XCBR"

<xs:enumeration value="XSWI"/>
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainLNGroupYEnum">
<xs:restriction base="xs:Name">

length value="4"/>

pattern value="Y[A-Z]*"/>

<xs:
<xXs:

<xs:enumeration value="YEFN"/>
<xs:enumeration value="YLTC"/>
<xs:enumeration value="YPSH"/>
<xs:enumeration value="YPTR"/>

</xs:restriction>

</xs:simpleType>

<xs:simpleType name="tDomainLNGroupZEnum">
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="Z[A-Z]*"/>

<xs:enumeration value="ZAXN"/>
<xs:enumeration value="ZBAT"/>
<xs:enumeration value="ZBSH"/>
<xs:enumeration value="ZCAB"/>
<xs:enumeration value="ZCAP"/>
<xs:enumeration value="ZCON"/>
<xs:enumeration value="ZGEN"/»
<xs:enumeration value="ZGILM/>
<xs:enumeration value="ZLINI'7/>
<xs:enumeration value="ZMOT"/>
<xs:enumeration value=YZREA"/>
<xs:enumeration value€"ZRES"/>
<xs:enumeration valuwe="ZRRC"/>
<xs:enumerationywalue="ZSAR" />
<xs:enumeration value="ZSCR"/>
<xs:enumeration value="ZSMC"/>
<xs:enumeraston value="ZTCF"/>
<xs:enumeration value="ZTCR"/>

</xs:restrietion>
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</xs:simpleType>
<xs:simpleType{name="tDomainLNEnum">
<xs:union memberTypes="tDomainLNGroupAEnum tDomainLNGroupCEnum tDomainLNGroupFEnu
hainLNGroupGEnum tDomainLNGroupIEnum tDomainLNGroupKEnum tDomainLNGroupMEnum
ainLNGroupBERUm tDomainLNGroupQEnum tDomainLNGroupREnum tDomainLNGroupSEnum
ainLNGroupTEnum tDomainLNGroupXEnum tDomainLNGroupYEnum tDomainLNGroupZEnum"/>
</xs%3impleType>
<xs isilmpleType name="tPredefinedLNClassEnum">
<xs:union memberTypes="tSystemLNGroupEnum tDomainLNEnum"/>
</xs:simpleType>

b;b.LlllPLUL pe lIalilie= "L LCIIDLUIU_JL\JL,LQD LITUIT
<xs:restriction base="xs:Name">
<xs:length value="4"/>
<xs:pattern value="[A-Z]+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tLNClassEnum">
<xs:union memberTypes="tPredefinedLNClassEnum tExtensionLNClassEnum"/>
</xs:simpleType>
<xs:simpleType name="tPredefinedCDCEnum">
<xs:restriction base="xs:Name">

<xs:enumeration value="SPS"/>
<xs:enumeration value="DPS"/>
<xs:enumeration value="INS"/>
<xs:enumeration value="ENS"/>
<xs:enumeration value="ACT"/>
<xs:enumeration value="ACD"/>
<xs:enumeration value="SEC"/>
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<xs:enumeration
<xs:enumeration
<xs:enumeration
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value="BCR"/>
value="HST"/>
value="vVSsSsS"/>
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<xs:enumeration value="MV"/>
<xs:enumeration value="CMV"/>
<xs:enumeration value="SAV"/>
<xs:enumeration value="WYE"/>
<xs:enumeration value="DEL"/>
<xs:enumeration value="SEQ"/>
<xs:enumeration value="HMV"/>
<xs:enumeration value="HWYE"/>
<xs:enumeration value="HDEL"/>
<xs:enumeration value="SPC"/>
s.enumeration value="DPC"
<xs:enumeration value="INC"/>
<xs:enumeration value="ENC"/>
<xs:enumeration value="BSC"/>
<xs:enumeration value="ISC"/>
<xs:enumeration value="APC"/>
<xs:enumeration value="BAC"/>
<xs:enumeration value="SPG"/>
<xs:enumeration value="ING"/>
<xs:enumeration value="ENG"/>
<xs:enumeration value="ORG"/>
<xs:enumeration value="TSG"/>
<xs:enumeration value="CUG"/>
<xs:enumeration value="VSG"/>
<xs:enumeration value="ASG"/>
<xs:enumeration value="CURVE"/>
<xs:enumeration value="CSG"/>
<xs:enumeration value="DPL"/>
<xs:enumeration value="LPL"/>
<xs:enumeration value="CSD"/>
<xs:enumeration value="CST"/>
<xs:enumeration value="BTS"/>
<xs:enumeration value="UTS"/>
<xs:enumeration value="LTS"/>
<xs:enumeration value="GTS"/>
<xs:enumeration value="MTS"/>
<xs:enumeration value="NTS™/>
<xs:enumeration value="ST3"/>
<xs:enumeration value=¥CTS"/>
<xs:enumeration value€"OTS"/>
<xs:enumeration value="VSD"/>
<xs:enumerationywalue="ORS" />
<xs:enumeration value="TCS"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tPredefinedWindCDCEnum">
<xs:restriction bases"xs:Name'">
<xs:enumeration_ Value="STV"/>
<xs:enumeratioh value="CMD"/>
<xs:enumeration value="SPV"/>
<xs:enumeration value="ALM"/>
<xs:enum@ration value="AST"/>
<xs:epmmleration value="TMS"/>
<xs:enumeration value="CTE"/>
<ws*enumeration value="CMB"/> <!-- IEC 61400-25-6:2016—->
“xsienumeration value="CMM"/> <!-- IEC 61400-25-6:2016-->
<Xs:enumeration value="SVA"/> <!-- IEC 61400-25-6:2016-->
b.\—;uuuchaLiuu dl U= CLIMVA 10U 013UV IO ULl0O

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="tExtensionCDCEnum">
<xs:restriction base="xs:Name">
<xs:minLength value="1"/>
<xs:maxLength value="5"/>
<xs:pattern value="[A-Za-z]+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tCDCEnum">

<xs:union memberTypes="tPredefinedCDCEnum tPredefinedWindCDCEnum"/>

</xs:simpleType>
<xs:simpleType name="tFCEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="ST"/>
<xs:enumeration value="MX"/>
<xs:enumeration value="CO"/>
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<xs:enumeration
<xs:enumeration
<xs:enumeration
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value="SpP"/>
value="SG"/>
value="SE" />

<xs:enumeration value="SV"/>
<xs:enumeration value="CF"/>
<xs:enumeration value="DC"/>
<xs:enumeration value="EX"/>
<xs:enumeration value="SR"/>
<xs:enumeration value="BL"/>
<xs:enumeration value="OR"/>

</xs:restriction>
</xs:simpleType>

<xs:simpleType name="tPredefinedBasicTypeEnum">

s:restriction base="xs:Name"
<xs:enumeration value="BOOLEAN"/>
<xs:enumeration value="INT8"/>
<xs:enumeration value="INT1l6"/>
<xs:enumeration value="INT24"/>
<xs:enumeration value="INT32"/>
<xs:enumeration value="INT64"/>
<xs:enumeration value="INT128"/>
<xs:enumeration value="INT8U"/>
<xs:enumeration value="INT1l6U"/>
<xs:enumeration value="INT24U"/>
<xs:enumeration value="INT32U"/>
<xs:enumeration value="FLOAT32"/>
<xs:enumeration value="FLOAT64"/>
<xs:enumeration value="Enum"/>
<xs:enumeration value="Dbpos"/>
<xs:enumeration value="Tcmd"/>
<xs:enumeration value="Quality"/>
<xs:enumeration value="Timestamp"/>
<xs:enumeration value="VisString32"/>
<xs:enumeration value="VisString64" />
<xs:enumeration value="VisString65.%>,
<xs:enumeration value="VisStringl29"/>
<xs:enumeration value="VisString255"/>
<xs:enumeration value="Octet64"/>
<xs:enumeration value="Unicepde255"/>
<xs:enumeration value="St¥uct"/>
<xs:enumeration value="EntryTime"/>
<xs:enumeration value=YCheck"/>
<xs:enumeration value£"ObjRef"/>
<xs:enumeration valuwe="Currency"/>
<xs:enumerationyWalue="PhyComAddr" />
<xs:enumeration value="TrgOps"/>
<xs:enumeration value="OptFlds"/>
<xs:enumeratlon value="SvOptFlds"/>
<xs:enumeration value="LogOptFlds"/>
<xs:enumeration value="EntryID"/>
<xsg:8&numeration value="Octet6"/>
<x§:enumeration value="Octetl6"/>
K!4- for 61850-8-1 Edition 2.1 -->
</xsixkestriction>
</xs:simpleType>
<xs:simpleType name="tPredefinedWindBasicTypeEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="Per"/>
<xs:enumeration value="Acs"/>
</xs:restriction>

SIS DJ‘_I[[})LCL 1%
<xs:simpleType name="tBasicTypeEnum">
<xs:union memberTypes="tPredefinedBasicTypeEnum tPredefinedWindBasicTypeEnum"/>
</xs:simpleType>
<xs:simpleType name="tValKindEnum">
<xs:restriction base="xs:Name">

<xs:enumeration
<xs:enumeration
<xs:enumeration

value="Spec"/>
value="Conf"/>
value="RO" />

<xs:enumeration value="Set"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tGSEControlTypeEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="GSSE"/>
<xs:enumeration value="GOOSE"/>
</xs:restriction>
</xs:simpleType>
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<xs:simpleType name="tUnitMultiplierEnum">
<xs:restriction base="xs:normalizedString">

<xs:enumeration value=""/>

<xs:enumeration value="m"/>
<xs:enumeration value="k"/>
<xs:enumeration value="M"/>
<xs:enumeration value="mu"/>
<xs:enumeration value="y"/>
<xs:enumeration value="z"/>
<xs:enumeration value="a"/>
<xs:enumeration value="f"/>
<xs:enumeration value="p"/>
<xs:enumeration value="n"/>

g -

enumeration

alue="¢g"

<xs:enumeration value="d"/>
<xs:enumeration value="da"/>
<xs:enumeration value="h"/>
<xs:enumeration value="G"/>
<xs:enumeration value="T"/>
<xs:enumeration value="P"/>
<xs:enumeration value="E"/>
<xs:enumeration value="2"/>
<xs:enumeration value="Y"/>

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tRightEnum">
<xs:restriction base="xs:normalizedString">
<xs:enumeration value="full"/>
<xs:enumeration value="fix"/>
<xs:enumeration value="dataflow"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSDOCount">
<xs:union memberTypes="xs:unsignedInt tRestrNamelstL"/>
</xs:simpleType>
<xs:simpleType name="tDACount">
<xs:union memberTypes="xs:unsignedInt\tAttributeNameEnum"/>
</xs:simpleType>
<xs:simpleType name="tSmpMod">
<xs:restriction base="xs:normaliZzedString">
<xs:enumeration value="SmpPerPeriod"/>
<xs:enumeration value=Y"SmpPerSec"/>
<xs:enumeration value£'SecPerSmp"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tPredefinedPhysConnTypeEnum">
<xs:restriction bage="xs:normalizedString">
<xs:enumeratlon value="Connection"/>
<xs:enumeration value="RedConn"/>
</xs:restrietion>
</xs:simpleType>
<xs:simpleTypelnadme="tExtensionPhysConnTypeEnum">
<xs:restfiction base="xs:normalizedString">
<xs:pattern value="[A-Z] [0-9A-Za-z\-]*"/>
</®sirestriction>
</xs:gtupleType>
<xs:stmpleType name="tPhysConnTypeEnum">
<xs:union memberTypes="tPredefinedPhysConnTypeEnum tExtensionPhysConnTypeEnum"/>
< fxs:simpleType>
<Xs:simpleType name="tServiceType">

. LT LL'LbLiUJl DadsStT— « NAIlE
<xs:enumeration value="Poll"/>
<xs:enumeration value="Report"/>
<xs:enumeration value="GOOSE"/>
<xs:enumeration value="SMV"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tPredefinedTypeOfSecurityEnum">
<xs:restriction base="xs:normalizedString">
<xs:enumeration value="None"/>
<xs:enumeration value="Signature"/>
<xs:enumeration value="SignatureAndEncryption"/>
</xs:restriction>
</xs:simpleType>

<!-- BasicTypes—-->
<xs:attributeGroup name="agDesc">
<xs:attribute name="desc" type="xs:normalizedString" use="optional" default=""/>
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</xs:attributeGroup>
<xs:complexType name="tBaseElement" abstract="true">
<xs:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name="Text" type="tText" minOccurs="0"/>
<xs:element name="Private" type="tPrivate" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:complexType name="tUnNaming" abstract="true">
<xs:complexContent>
.extension base="tRaseFlement"

<xs:attributeGroup ref="agDesc"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tNaming" abstract="true">
<xs:complexContent>
<xs:extension base="tBaseElement">
<xs:attribute name="name" type="tName" use="required"/>
<xs:attributeGroup ref="agDesc"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tIDNaming" abstract="true">
<xs:complexContent>
<xs:extension base="tBaseElement">
<xs:attribute name="id" type="tID" use="required"/>
<xs:attributeGroup ref="agDesc"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tAnyContentFromOtherNamespace" abstract="true" mixed="true">
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:any namespace="##other" proseéssContents="1lax"/>
</xs:sequence>
<xs:anyAttribute namespace="##othexr" processContents="lax"/>
</xs:complexType>
<xs:complexType name="tText" mixed="true">
<xs:complexContent>
<xs:extension base="tAnyContentFromOtherNamespace">
<xs:attributé-name="source" type="xs:anyURI" use="optional"/>
</xs:extension>
</xs:complexContents>
</xs:complexType>
<xs:complexType name="tRrivate" mixed="true">
<xs:complexContent>
<xs:extension base="tAnyContentFromOtherNamespace">
KXs:attribute name="type" use="required">
<xs:simpleType>
<xs:restriction base="xs:normalizedString">
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="source" type="xs:anyURI" use="optional"/>
</xs:extension>
</xs:complexContent>

TCOMPIEXIypPe
<xs:complexType name="tHeader">
<xs:sequence>
<xs:element name="Text" type="tText" minOccurs="0"/>
<xs:element name="History" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="Hitem" type="tHitem"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="id" type="xs:normalizedString" use="required"/>
<xs:attribute name="version" type="xs:normalizedString" use="optional"/>

<xs:attribute name="revision" type="xs:normalizedString" use="optional" default=""/>

<xs:attribute name="toolID" type="xs:normalizedString" use="optional"/>
<xs:attribute name="nameStructure" use="optional” default="IEDName">
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<xs:simpleType>
<xs:restriction base="xs:Name">
<xs:enumeration value="IEDName"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tHitem" mixed="true">
<xs:complexContent>
<xs:extension base="tAnyContentFromOtherNamespace">
<xs:attribute name="version" type="xs:normalizedString" use="required"/>
<xs:attribute name="revision" type="xs:normalizedString"
use="required" />
ssattribute name="when" type="xs:normalizedString" nse="required"
<xs:attribute name="who" type="xs:normalizedString"/>
<xs:attribute name="what" type="xs:normalizedString"/>
<xs:attribute name="why" type="xs:normalizedString"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tVal">
<xs:simpleContent>
<xs:extension base="xs:normalizedString">
<xs:attribute name="sGroup" type="xs:unsignedInt",us&="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tValueWithUnit">
<xs:simpleContent>
<xs:extension base="xs:decimal">
<xs:attribute name="unit" type="xs:toked" use="required"/>
<xs:attribute name="multiplier" typé="tUnitMultiplierEnum"
usef"optional" default=""/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tVoltage">
<xs:simpleContent>
<xs:restriction base="tValueWithUnit">
<xs:attribute name=WUnit" type="xs:token" use="required" fixed="V"/>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum"
usef"optional" default=""/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tDurationInSec">
<xs:simpleContents>
<xs:restricklon base="tValueWithUnit">
<xswattribute name="unit" type="xs:token" use="required" fixed="s"/>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum"
usef"optional" default="¥/>
</Xsjrestriction>
</xs:simpleContent>
</xs:complexType>
<xs:comphexType name="tDurationInMilliSec">
<¥Xs:simpleContent>
<xs:extension base="xs:decimal">
<xs:attribute name="unit" type="xs:token" use="optional" fixed="s"/>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum"
usef"oRfional" fixed="m"/>

STEXTEISTOoT
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tBitRateInMbPerSec">
<xs:simpleContent>
<xs:extension base="xs:decimal">
<xs:attribute name="unit" type="xs:normalizedString" use="optional"
fixed="b/s"/>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum"
use="optional" fixed="M"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<!-- Substation-->
<xs:attributeGroup name="agVirtual">
<xs:attribute name="virtual" type="xs:boolean" use="optional" default="false"/>
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</xs:attributeGroup>
<xs:complexType name="tLNodeContainer" abstract="true">
<xs:complexContent>
<xs:extension base="tNaming">
<xs:sequence>
<xs:element name="LNode" type="tLNode" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tPowerSystemResource" abstract="true">
<xs:complexContent>
s.extension base="tTNodeContainer"
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tEquipmentContainer" abstract="true">
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:sequence>
<xs:element name="PowerTransformer" type="tPowerTransformer
minPccurs="0" maxOccurs="unbounded">

<xs:unique name="uniquelLNodeInPowerTransformer">
<xs:selector xpath="./scl:LNode{' />
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/
<xs:field xpath="Q@iedName}7>
<xs:field xpath="@1dInsg!/>
<xs:field xpath="Qprefix"/>
</xs:unique>
<xs:unique name="uniqueCh¥ldNameInPTR">
<xs:selector xpath="./*"/>
<xs:field xpath=!@name"/>
</xs:unique>
</xs:element>
<xs:element name="GenefalEquipment" type="tGeneralEquipment"
minPccurs="0" maxOccurs="unbounded">
<xs:unique wame="uniquelLNodeInGeneralEquipment">
<xsgselector xpath="./scl:LNode"/>
<xsvfield xpath="@lnInst"/>
<xs:field xpath="Q@lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="Q@ldInst"/>
<xs:field xpath="@prefix"/>
X/xs:unique>
<xs:unique name="uniqueChildNameInGE">
<xs:selector xpath="./*"/>
<xs:field xpath="Q@name"/>
</xs:unique>
</xs:element>
X/ xs:sequence>
</%siextension>
</xs:cemplexContent>
</xs:complexType>
<xs:complexType name="tEquipment" abstract="true">
<Xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:attributeGroup ref="agVirtual"/>
</xs:extension>
</xs:complexContent>
S.COMPIEX1IyPe
<xs:complexType name="tAbstractConductingEquipment" abstract="true">
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:sequence>
<xs:element name="Terminal" type="tTerminal” minOccurs="0"

maxOccurs="2"/>
<xs:element name="SubEquipment" type="tSubEquipment" minOccurs="0"
maxOccurs="unbounded">
<xs:unique name="uniqueLNodeInSubEquipment">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="Q@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@1ldInst"/>
<xs:field xpath="@prefix"/>
</x%s:unique>
<xs:unique name="uniqueChildNameInACESubEquipment">
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<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tConductingEquipment">
<xs:complexContent>
<xs:extension base="tAbstractConductingEquipment">
<xs:sequence>
<xs:element name="EgFunction" type="scl:tEgFunction”" minOccurs="0"

ccurs="unbounded"

E"required" />

ccurs="unbounded">

hult="none%>

<xs:unique name="uniqueLNodeInFuncForCE">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInFuncEOrCE">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xXs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type" type="tCommonGenductingEquipmentEnum"

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSubEquipment">
<xs:complexContent>
<xs:extension base="tPowerSystemRegource">
<xs:sequence>
<xs:element name=YEgFunction" type="scl:tEgFunction" minOccurs=['0"

<xs:unigie name="uniquelLNodeInFuncForSubEg">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@1ldInst"/>
<xs:field xpath="Qprefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInFuncForSubEqg">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="phase" type="tPhaseEnum" use="optional"

<xs:attributeGroup ref="agVirtual"/>
</xs:extension>
</xs:complexContent>
< fx8 : complexType>
<Xs:complexType name="tPowerTransformer">

- CUNIIP LT ACUITTTITU
<xs:extension base="tEquipment">
<xs:sequence>
<xs:element name="TransformerWinding" type="tTransformerWinding"

maxOccurs="unbounded">

<xs:unique name="uniquelLNodeInTransformerWinding">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="Q@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix"/>

</xXs:unique>

<xs:unique name="uniqueChildNameInPTW">
<xs:selector

xpath="./scl:SubEquipment|./scl:TapChanger|./scl:EgFunction"”/>

<xs:field xpath="@name"/>
</xs:unique>
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minOccurs="0"

</xs:element>
<xs:element name="SubEquipment" type="scl:tSubEquipment"

maxOccurs="unbounded">

<xs:unique name="uniquelLNodeInSubEquipmentPTR">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInPTRSubEquipment">
<xs:selector xpath="./*"/>
s:field xpath="@name"

max

max

</xs:extension>

<xs:complexType name="tTransformerWinding®>

<xs:extension base="tAbst¥actConductingEquipment">

ccurs="unbounded">
bd="PTR" />
</xs:complexContent>
</xs:complexType>
<xs:complexContent>
ccups="unbounded">

</xs:unique>
</xs:element>
<xs:element name="EgFunction" type="scl:tEgFunction" minQ&curs=['0"

<xs:unique name="uniqueLNodeInFuncForPTR">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</x%s:unique>
<xs:unique name="uniqueChildNamgInkFuncForPTR">
<xs:selector xpath="./*¥¢>
<xs:field xpath="@name! />
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type" type=""tPawerTransformerEnum" use="required"

<xs:sequence>
<xs:elementihame="TapChanger" type="tTapChanger" minOccurs="0">
<xs€lnique name="uniquelLNodeInTapChanger">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInLTC">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="NeutralPoint" type="tTerminal" minOccurs="0"/
<xs:element name="EgFunction" type="scl:tEgFunction" minOccurs=['0"

<xs:unique name="uniqueLNodeInFuncForPTW">
<xs:selector xpath="./scl:LNode"/>

fixed="PTW"/>

.LJ.CLU pPatll= TLIILIIST
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInFuncForPTW">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type" type="tTransformerWindingEnum" use="required"

</xs:extension>
</xs:complexContent>

</xs:complexType>

<xs:complexType name="tTapChanger">
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<xs:complexContent>
<xs:extension base="tPowerSystemResource">

<xs:sequence>
<xs:element name="SubEquipment" type="scl:tSubEquipment"

minOccurs="0" maxOccurs="unbounded">

<xs:unique name="uniqueLNodeInSubEquipmentLTC">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>

</xs:unique>

ssunigue name="unigqueChildNameTnT TCSubFguipment"

maxPccurs="unbounded">

</xs:complexType>

maxpccurs="unbounded">

</xs:extension>
</xs:complexContent>

<xs:complexType name="tGeneralEquipmehf'>
<xs:complexContent>
<xs:extension base="tEquipment">

<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="EgFunction" type="scl:tEgFunction" sninOccurs=

<xs:unique name="uniqueLNodeInFuncForLTC">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="Q@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
<xs:unique name="uniqueChil@NameInFuncForLTC">
<xs:selector xpath=Mr Y>"/>
<xs:field xpath="Q@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type" type=!xs:Name" use="required" fixed="LTC"/>
<xs:attributeGroup ref="agViftual"/>

<xs:sequence>
<xs:elément name="EqgFunction" type="scl:tEgFunction" minOccurs=

<xs:unique name="uniquelLNodeInFuncForGE">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="Q@lnInst"/>
<xs:field xpath="@1nClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>

</xs:unique>

<xs:unique name="uniqueChildNameInFuncForGE">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>

</xs:unique>

</xs:element>
</xs:sequence>

o

o

<xs:attribute name="type" type="tGeneralEquipmentEnum" use="required"

TCXCCellS LOIT

</xs:complexContent>

</xs:complexType>

<xs:complexType name="tSubstation">
<xs:complexContent>
<xs:extension base="tEquipmentContainer">

maxOccurs="unbounded">

<xs:sequence>
<xs:element name="VoltageLevel" type="tVoltageLevel"

<xs:unique name="uniqueChildNameInVoltageLevel">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>

</xs:unique>

<xs:unique name="uniqueLNodeInVoltageLevel">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="QiedName"/>
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<xs:field xpath="Q@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</xs:element>
<xs:element name="Function" type="tFunction" minOccurs="0"
maxOccurs="unbounded">
<xs:unique name="uniquelNodeInFunctionSS">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>

unique

<xs:unique name="uniqueChildNameInSubstationFunc">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tVoltageLevel">
<xs:complexContent>
<xs:extension base="tEquipmentContainer">
<xs:sequence>
<xs:element name="Voltage" type="tVeltadge" minOccurs="0"/>
<xs:element name="Bay" type="tBay/~maxOccurs="unbounded">
<xs:unique name="uniqueChjildNameInBay">
<xs:selector xpaths", /*"/>
<xs:field xpath="@name"/>
</xs:unique>
<xs:unique name="uniquelLNodeInBay">
<xs:selectQx xpath="./scl:LNode"/>
<xs:field\&kpath="@lnInst"/>
<xs:field, xpath="@1lnClass"/>
<xs:field xpath="@iedName" />
<xsgfield xpath="@1ldInst"/>
<xsvfield xpath="@prefix"/>
</xs:unique>
</xs:element>
<xs:element name="Function" type="scl:tFunction" minOccurs="0"
maxPccurs="unbounded">
Kxs:unique name="uniqueLNodeInFunctionVL">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xXs:unique>
<xs:unique name="uniqueChildNameInVoltageLevelFunc">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="nomFreq" use="optional">
<xs:simpleType>

« LT L,J_J‘.L,L,J..Ull DadstT— .LAELJ..HLQL
<xs:minInclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="numPhases" use="optional">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minExclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tBay">
<xs:complexContent>
<xs:extension base="tEquipmentContainer">
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<xs:sequence>

<xs:element name="ConductingEquipment" type="tConductingEquipment"

minOccurs="0" maxOccurs="unbounded">

xpath="_/scl:Subkguipment | cl FgFunction"

<xs:unique name="uniquelLNodeInConductingEquipment">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1nClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInCE">
<xs:selector

minPccurs="0" maxOccurs="unbounded">

maxPccurs="unbounded">

</xs:complexType>

defhult="None"/>

defpult=""/>

defpult=""/>

</xs:extension>
</xs:complexContents>

<xs:complexType name="tLNode">

<xs:complexContert>
<xs:extension base="tUnNaming">

</xs:extension>

<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="ConnectivityNode" type="tConnectivityNode"

<xs:unique name="uniquelLNodeInConnectivityNode"%
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</xs:element>
<xs:element name="Function" type=!)scl:tFunction”" minOccurs="0"

<xs:unique name="uniquelNdd€éInFunctionB">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath=!@QlnInst"/>
<xs:field xpa®h="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field“&kpath="@1ldInst"/>
<xs:field, xpath="Q@prefix"/>

</xs:unique®

<xs:uniquepyname="uniqueChildNameInBayFunc">
<XSyselector xpath="./*"/>
<xs:field xpath="Q@name"/>

</xssUnique>

</xs:element>
</xs:sequencé>

<xs:attribute name="iedName" type="tIEDNameOrNone" use="optional"
<xs:attribute name="1dInst" type="tLDInstOrEmpty" use="optional"
<xs:attribute name="prefix" type="tPrefix" use="optional" default=""/
<xs:attribute name="1nClass" type="tLNClassEnum" use="required"/>

<xs:attribute name="1nInst" type="tLNInstOrEmpty" use="optional"

<xs:attribute name="1nType" type="tName" use="optional"/>

o . CUIPLIT
</xs:complexType>

COITCCITC

<xs:complexType name="tFunction">
<xs:complexContent>
<xs:extension base="tPowerSystemResource">

maxOccurs="unbounded">

<xs:sequence>
<xs:element name="SubFunction" type="tSubFunction" minOccurs="0"

<xs:unique name="uniquelLNodeInSubFunction">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field xpath="@1ldInst"/>
<xs:field xpath="Q@prefix"/>

</xs:unique>

<xs:unique name="uniqueChildNameInSubFunc">
<xs:selector xpath="./*"/>
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minOccurs="0"

<xs:field xpath="Q@name"/>
</xs:unique>
</xs:element>
<xs:element name="GeneralEquipment" type="tGeneralEquipment"
maxOccurs="unbounded">

<xs:unique name="uniquelNodeInGeneralEquipmentOfFunction">

<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
s:sunigue name="unigueChildNameTnGFEFunc"

minPccurs="0"

<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="ConductingEquipment" type="tConductingEquipme
maxOccurs="unbounded">
<xs:unique

nam¢="uniqueLNodeInConductingEquipmentOfFunction">

<xs:selector xpath="./scl:LNode" /3
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName" /X
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix!/>

</xs:unique>

<xs:unique name="uniqueChjildNameInCondEqg">
<xs:selector

xpath="./scl:SubEquipment|./scl:EgqFunction"/>

minPpccurs="0"

<xs:field xpath=!@name"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type"\type="xs:normalizedString" use="optional"/>
</xs:extension>

</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSubFunction">
<xs:complexContent>

<xs:extension base="t{RBdwerSystemResource">
<xs:sequence>
<xsgé&lement name="GeneralEquipment" type="tGeneralEquipment"
maxOccurs="unbounded™>
<xs:unique

namg="uniquelNodeInGeneralEquipmentOfSubFunction">

<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>

</xXs:unique>

<xs:unique name="uniqueChildNameInGESubFunc">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>

</xs:unique>

ht"

</xs:element>

S.CLlCIClIC Iane— COIMUUC CIIIgLgUIPIeIIc

type="scl:tConductingEquipment” minOccurs="0" maxOccurs="unbounded">

<xs:unique

name="uniquelLNodeInConductingEquipmentOfSubFunction">

minOccurs="0"

<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="@iedName" />
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
<xs:unique name="uniqueSubEquipmentSubFunc">
<xs:selector xpath="./scl:SubEquipment"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="SubFunction" type="scl:tSubFunction"
maxOccurs="unbounded">
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<xs:unique name="uniqueLNodeInSubSubFunction">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Qprefix"/>

</xs:unique>

<xs:unique name="uniqueSubSubFunc">
<xs:selector xpath="./scl:SubFunction"/>
<xs:field xpath="@name"/>

</xs:unique>

</xs:element>
S.seguence

ccurs="0" maxOccurs="unbounded">

b="uniquelNodeInGeneralEquipmentOfFuncForEquipment">

ccurs="0" maxOccurs="unbounded">

<xs:attribute name="type" type="xs:normalizedString" use="optional }#4>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tAbstractEgFuncSubFunc" abstract="true">
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:sequence>
<xs:element name="GeneralEquipment" type="tGedehalEquipment"

<xs:unique

<xs:selector xpath="./sclgLNode"/>
<xs:field xpath="@lnInsg!/>
<xs:field xpath="@1lnClass™/>
<xs:field xpath="@igdName" />
<xs:field xpath="Q@idIlrist"/>
<xs:field xpath="@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameInGEFuncForEquipment">
<xs:selectQx xpath="./*"/>
<xs:field\&path="@name" />
</xs:unique>
</xs:element>
<xs:element name="EgSubFunction" type="scl:tEgSubFunction"

<xs:unigue name="uniquelLNodeInSubFuncForEquipment">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix"/>

</xs:unique>

<xs:unique name="uniqueSubFuncForEquipment">
<xs:selector xpath="./scl:EgSubFunction"/>
<xs:field xpath="@name"/>

</xXs:unique>

</xs:element>
</xs:sequence>
<xs:attribute name="type" type="xs:normalizedString" use="optional"/>
</xs:extension>
</xs:complexContent>
</x=3S; complexType>
<xsicomplexType name="tEgFunction">
<xs:complexContent>

SRES LCleiULl DadotT= LADSTLaCLLUTIUITCOUD T UITC
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tEgSubFunction">
<xs:complexContent>
<xs:extension base="tAbstractEgFuncSubFunc"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tConnectivityNode">
<xs:complexContent>
<xs:extension base="tLNodeContainer">
<xs:attribute name="pathName" type="tConnectivityNodeReference"

use="required"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tTerminal">
<xs:complexContent>
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use="required"/>

<xs:extension base="tUnNaming">
<xs:attribute name="name" type="tAnyName" use="optional" default=""/>
<xs:attribute name="connectivityNode" type="tConnectivityNodeReference"
<xs:attribute name="processName" type="tProcessName" use="optional"/>
<xs:attribute name="substationName" type="tName" use="optional"/>
<xs:attribute name="voltageLevelName" type="tName" use="optional"/>
<xs:attribute name="bayName" type="tName" use="optional"/>
<xs:attribute name="cNodeName" type="tName" use="required"/>
<xs:attribute name="lineName" type="tName" use="optional"/>

</xs:extension>

</xs:complexContent>
</xs:complexType>
-complexType name="tGeneralFquipmentContainer" abstract="tryue"

minPccurs="0" maxOccurs="unbounded">

maxPccurs="unbounded">

</xs:

typg="sgt stConductingEquipment" maxOccurs="unbounded"/>

minPécrs="0" maxOccurs="unbounded"/>

<xs:complexContent>

</xs:complexType>
<xs:complexType name="tLine">
<xs:complexContent>

<xs:extension base="tPowerSystemResource">
<xs:sequence>
<xs:element name="GeneralEquipment" type="tGeneralEquipment"

<xs:unique name="uniqueLNodeInGeneralEquipment2¥>
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="@prefix"/>
</xs:unique>
<xs:unique name="uniqueChildNameZInGE2">
<xs:selector xpath="./*"/>
<xs:field xpath="@name'ys/>
</x%s:unique>
</xs:element>
<xs:element name="Function" ‘type="tFunction" minOccurs="0"

<xs:unique name=! uniquelNodeInFunction">
<xs:selectdr xpath="./scl:LNode"/>
<xs:field, xpath="@1lnInst"/>
<xs:field xpath="Q@lnClass"/>
<xsgfield xpath="Q@iedName"/>
<xsvfield xpath="Q@ldInst"/>
<xs:field xpath="@prefix"/>
</xgsuhique>
<xetunique name="uniqueChildNameInFunction">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
€/xs:element>
</xg:8&quence>
</xs:extensgion>
complexContent>

<xs:extension base="tGeneralEquipmentContainer">
<xs:sequence>
<xs:element name="Voltage" type="tVoltage" minOccurs="0"/>
<xs:element name="ConductingEquipment"

<xs:element name="ConnectivityNode" type="scl:tConnectivityNode]

</xs:

o . oCHUTIITT
<xs:attribute name="type" type="tLineType" use="optional"/>
<xs:attribute name="nomFreqg" use="optional">
<xs:simpleType>
<xs:restriction base="xs:decimal">
<xs:minInclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="numPhases" use="optional">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minExclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
complexContent>
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</xs:complexType>
<xs:complexType name="tProcess">
<xs:complexContent>
<xs:extension base="tGeneralEquipmentContainer">
<xs:sequence>
<xs:element name="ConductingEquipment"
type="scl:tConductingEquipment" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Substation" type="tSubstation" minOccurs="0"
maxOccurs="unbounded">
<xs:unique name="uniqueChildNameInProcessSubstation">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
sunigue name="uniguelNodeTnProcessSubstation
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field xpath="Q@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</xs:element>
<xs:element name="Line" type="tLine" minOccurs="0"

maxPccurs="unbounded" />
<xs:element name="Process" type="tProcess'hminOccurs="0"
maxPccurs="unbounded">
<xs:unique name="uniqueChildNamgInSubProcess">
<xs:selector xpath="./*{/>
<xs:field xpath="@name! />
</xs:unique>
<xs:unique name="uniquelNJd€éInSubProcess">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath=U!@lnInst"/>
<xs:field xpath="@1lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field\&path="Q@1ldInst"/>
<xs:field, xpath="@prefix"/>
</xs:unique®
</xs:element>
</xs:sequence>
<xs:attribute name="type" type="tProcessType" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name="Substation" _type="tSubstation">
<xs:unique name="unigueChildNameInSubstation">
<xs:selector(xpath="./*"/>
<xs:fieldrxpath="@name"/>
</xs:unique>
<xs:unique name="uniquelNodeInSubstation">
<xs:Selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
Kxg:field xpath="@1lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</x3;element>
«<xsielement name="Process" type="tProcess">
<xs:unique name="uniqueChildNameInProcess">

o .o IlTUCLUL Patll=
<xs:field xpath="@name"/>
</xs:unique>
<xs:unique name="uniquelLNodeInProcess">
<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="Q@iedName"/>
<xs:field xpath="Q@ldInst"/>
<xs:field xpath="Qprefix"/>
</xs:unique>
</xs:element>
<xs:element name="Line" type="tLine">
<xs:unique name="uniqueChildNameInLine">
<xs:selector xpath="./*"/>
<xs:field xpath="@name"/>
</xs:unique>
<xs:unique name="uniqueLNodeInLine">
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<xs:selector xpath="./scl:LNode"/>
<xs:field xpath="@lnInst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@iedName"/>
<xs:field xpath="@ldInst"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</xs:element>

<!--Communication-->
<xs:complexType name="tControlBlock" abstract="true">
<xs:complexContent>
<xs:extension base="tUnNaming">
s.seqguence

</xs:sequence>
<xs:attribute name="1dInst" type="tLDInst" use="required"/>
<xs:attribute name="cbName" type="tCBName" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tCommunication">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element name="SubNetwork" type="tSubNetwork"
maxPccurs="unbounded">
<xs:unique name="uniqueConnectedA®f">
<xs:selector xpath="./scliConnectedAP"/>
<xs:field xpath="Q@igdName" />
<xs:field xpath="QapNdme"/>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSubNetwork">
<xs:complexContent>
<xs:extension base="tNamingi>
<xs:sequence>
<xs:elemeptihame="BitRate" type="tBitRateInMbPerSec"
minPccurs="0"/>
<xs:elément name="ConnectedAP" type="tConnectedAP"
maxPccurs="unbounded">
<xs:unique name="uniqueGSEinConnectedAP">
<xs:selector xpath="./scl:GSE"/>
<xs:field xpath="Q@cbName" />
<xs:field xpath="Q@1ldInst"/>
</xs:unique>
<xs:unique name="uniqueSMVinConnectedAP">
<xs:selector xpath="./scl:SMV"/>
<xs:field xpath="@cbName"/>
<xs:field xpath="@ldInst"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="type" use="optional">
<xs:simpleType>
<xs:restriction base="xs:normalizedString">

<xs:element name="Address" type="tAddress" minOccurs="0"/>

b.lHillJ_ACllkd CIT dlUcC—= "1
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tConnectedAP">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>

<xs:element name="Address" type="tAddress" minOccurs="0"/>

<xs:element name="GSE" type="tGSE" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="SMV" type="tSMV" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="PhysConn" type="tPhysConn" minOccurs="0"

maxOccurs="unbounded">
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<xs:unique name="uniquePTypeInPhysConn">
<xs:selector xpath="./scl:P"/>
<xs:field xpath="Qtype"/>
</xs:unique>
</xs:element>
</xs:sequence>
<xs:attribute name="iedName" type="tIEDName" use="required"/>

<xs:attribute name="apName" type="tAccessPointName" use="required"/>
<xs:attribute name="redProt" type="scl:tRedProtEnum" use="optional"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tAddress">
cguence

<xs:element name="P" type="tP" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="tGSE">
<xs:complexContent>
<xs:extension base="tControlBlock">
<xs:sequence>
<xs:element name="MinTime" type="tDurationInMilligec"
ccurs="0"/>
<xs:element name="MaxTime" type="tDurationInMilliSec"
ccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSMV">
<xs:complexContent>
<xs:extension base="tControlBlock"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tPhysConn">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element namez="P" type="tP PhysConn" minOccurs="0"
ccurs="unbounded" />
</xs:sequence>

<xs:attribute name="type" type="tPhysConnTypeEnum" use="required"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tP £hysConn">
<xs:simpleContents>
<xs:extension base="tPAddr">

<xs‘sattribute name="type" type="tPTypePhysConnEnum" use="required"/>

</xs:extension>
</xs:simplé&Centent>
</xs:complexType>
<xs:complexTypé name="tP">
<xs:simpleContent>
<xs:extension base="tPAddr">
<xs:attribute name="type" type="tPTypeEnum" use="required"/>
</xs:extension>
</xs:simpleContent>
< fxs:complexType>
<Xs:complexType name="tP IPbase" abstract="true">

TSTmptetortent
<xs:restriction base="tP">

<xs:pattern value="([0-91{1,2}11[0-9]1{2}12[0-4]1[0-9]1125[0-5])\. ([0~
91{1,2}1110-91{2}12[0-4][0-9]125[0-5])\. ([0-9]1{1,2}|1[0-9]1{2}12[0-4]1[0-9]125[0-5])\.([0-

91{1,2}11[0-91{2}12[0-4]1[0-9]125[0-5])" id="IPv4"/>

</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IP">
<xs:simpleContent>
<xs:restriction base="tP_IPbase">

<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP"/>

</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_ IP-SUBNET">
<xs:simpleContent>
<xs:restriction base="tP_ IPbase">
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<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP-

SUBNET" />

</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IP-GATEWAY">
<xs:simpleContent>
<xs:restriction base="tP_ IPbase">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP-

GATEWAY" />

</xs:restriction>
</xs:simpleContent>
</xs:complexType>
complexType name="+tP TPvobase" abstract="1+ryue"

<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value=" ([0-9a-f]{1,4}:){7}[0-9a-f1{1,4}" id="IPve" /%
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IPv6">
<xs:simpleContent>
<xs:restriction base="tP_IPvé6base">
<xs:attribute name="type" type="tPTypeEnum" use="geguired"
fixed="IPv6"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IPv6-SUBNET">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="/[1-9]|/[1-9][0-9][/1[0-1][0-9]|/12[0-7]"
id=[IPv6_Subnet"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IPvlp-
SUBNET" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_ IPv6-GATEWAY">
<xs:simpleContent>
<xs:restriction base="tR TFPvobase">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IPvp-
GATEWAY" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP(DNSName">
<xs:simpleConterrt>
<xs:restrietion base="tP">
<xs:pattern value="\S*"/>
Kks:attribute name="type" type="tPTypeEnum" use="required"
fix¢d="DNSName" />
K/%s:restriction>
</xsisimpleContent>
</xs:complexType>
<xs:complexType name="tP_ IPv6FlowLabel">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-9a-fA-F]{1,5}"/>
<xs:attribute name="type" type="tPTypeEnum" use="required"
fixeg="fPvocFrtowtapet
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP OSI-NSAP">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="40"/>
<xs:pattern value="[0-9A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="OSI-
NSAP" />

</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP OSI-TSEL">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="8"/>
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<xs:pattern value="[0-9A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="0OSI-
TSEL"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP OSI-SSEL">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="16"/>
<xs:pattern value="[0-9A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="OSI-
SSEL"/>
.restriction
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_OSI-PSEL">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="16"/>
<xs:pattern value="[0-9A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="OSI}

PSEL"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP OSI-AP-Title">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-9&#44;]1+"/>
<xs:attribute name="type" type="tPTypebrAum" use="required" fixed="OSI}
AP-Title"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP OSI-AP-Invoke">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="5!/>
<xs:pattern value="NO<9]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="OSI|
AP-Invoke" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP QBSI-AE-Qualifier">
<xs:simpleContents>
<xs:restpicklon base="tP">
<xswwaxLength value="5"/>
<xs:pattern value="[0-9]+"/>
<Kks:attribute name="type" type="tPTypeEnum" use="required" fixed="OSI|-
AE-Qualifier"/>
K/%s:restriction>
</xsisimpleContent>
</xs:complexType>
<xs:cemplexType name="tP OSI-AE-Invoke">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="5"/>
<xs:pattern value="[0-9]+"/>
b-dLLLiUULC II4allie="T1TYPT Lype= LD 1YyPTLITUIl usc— chuiLcu Li U= "UoL

AE-Invoke"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP MAC-Address">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-9A-F]{2}\-[0-9A-F]{2}\-[0-9A-F]{2}\-[0-9A-F] {2} \~
[0-9A-F] {2}\-[0-9A-F] {2}"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="MAC-
Address"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_ APPID">
<xs:simpleContent>
<xs:restriction base="tP">
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<xs:pattern value="[0-9A-F]{4}"/>
<xs:attribute name="type" type="tPTypeEnum" use="required"
fixed="APPID"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP VLAN-PRIORITY">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-7]1"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="VLAN-
PRIORITY"/>
</xs:restriction>
impleContent
</xs:complexType>
<xs:complexType name="tP VLAN-ID">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-9A-F]{3}"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="VLAN-

D"y>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP Port" abstract="true">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="0"/>
<xs:pattern value="[1-9]1[0-91{0,3}"/>
<xs:pattern value="[1-5][0-9]{4,4}"/>
<xs:pattern value="6[0-4][0-9]{3,3} "%
<xs:pattern value="65[0-4]1[0-9]{2,24"/>
<xs:pattern value="655[0-2][0-9]"/>
<xs:pattern value="6553[0-5]"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP SNTP-Port">
<xs:simpleContent>
<xs:restriction base="tP ROoxt">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="SNTp-
Porf"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP MMS-Port">
<xs:simpleContents>
<xs:restrdcklon base="tP_Port">
<xswattribute name="type" type="tPTypeEnum" use="required" fixed="MMS|
Porg"/>
</xsSrestriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_ UDP-Port">
<xsg:isimpleContent>
<xs:restriction base="tP_ Port">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP-
UDP{PORT™ />
</xs:restriction>
</xs:simpleContent>
S . CUNNIPITATYPT
<xs:complexType name="tP_ TCP-Port">
<xs:simpleContent>
<xs:restriction base="tP_ Port">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP-

TCP-PORT" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP_IPv6ClassOfTraffic">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="[0-9]|[1-9]1[0-9]|1[0-9]1{2}12[0-4][0-9]25[0-5]"
id="vValues0-255"/>
<xs:attribute name="type" type="tPTypeEnum" use="required"
fixed="IPv6ClassOfTraffic"/>
</xs:restriction>
</xs:simpleContent>
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</xs:complexType>
<xs:complexType name="tP C37-118-IP-Port">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:pattern value="102[5-9]110[3-9]1[0-9]1|1[1-9][0-9]1[0-91|[2-9]1[0-
91{3}1[1-51[0-91{4}16[0-4]1[0-9]1{3}165[0-41[0-91{2}1655[0-2]1[0-9]16553[0-5]" id="Valuesl025-
65535"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="C37-
118-IP-Port"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IPv6-IGMPv3Src">
s:simpleContent>
<xs:restriction base="tP_ IPvbbase">
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed=MNIBvjo-

IGMpPv3Src"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IP-IGMPv3Src">
<xs:simpleContent>
<xs:restriction base="tP_IPbase">
<xs:attribute name="type" type="tPTypeEnum" use="geguired" fixed="IP-
IGMpv3Src"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tP IP-ClassOfTraffic">
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="2"/>
<xs:pattern value="[0-9A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum" use="required" fixed="IP-
ClapsOfTraffic"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:element name="Communication" type="t€ommunication">
<xs:unique name="uniqueSubNetwQxk!>
<xs:selector xpath="./segl*SubNetwork"/>
<xs:field xpath="@namey>
</xs:unique>
</xs:element>

<!--DataTypeTemplates——>
<xs:attributeGroup name="agDATrgOp">

<xs:attribute name="dchg" type="xs:boolean" use="optional" default="false"/>

<xs:attribute name="qgchg" type="xs:boolean" use="optional" default="false"/>

<xs:attribute’ name="dupd" type="xs:boolean" use="optional" default="false"/>
</xs:attributeGrgup>
<xs:complexTypé name="tAbstractDataAttribute" abstract="true">

<xs:demplexContent>

<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element name="Val" type="tVal" minOccurs="0"
maxpccups=!"unbounded" />
</xs:sequence>
<xs:attribute name="name" type="tAttributeNameEnum" use="required"/>
b.dLLLiUuLC IIallie= AUUL LYPE= b.llULlllaLi CUDLLJ.JHJ usc— ULJL,LULIQL

<xs:attribute name="bType" type="tBasicTypeEnum" use="required"/>
<xs:attribute name="valKind" type="tValKindEnum" use="optional"

default="Set"/>
<xs:attribute name="type" type="tAnyName" use="optional"/>
<xs:attribute name="count" type="tDACount" use="optional" default="0"/>
<xs:attribute name="vallmport" type="xs:boolean" use="optional"
default="false"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tLNodeType">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:sequence>
<xs:element name="DO" type="tDO" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="iedType" type="tAnyName" use="optional" default=""/>
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<xs:attribute name="1nClass" type="tLNClassEnum" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tDO">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:attribute name="name" type="tDataName" use="required"/>
<xs:attribute name="type" type="tName" use="required"/>
<xs:attribute name="accessControl" type="xs:normalizedString"
use="optional"/>
<xs:attribute name="transient" type="xs:boolean" use="optional"
default="false"/>
.extension
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tDOType'">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="SDO" type="tSDO"/>
<xs:element name="DA" type="tDA">
<xs:unique name="uniqueProtNsInDA">
<xs:selector xpath="scl:ProtNs"/>
<xs:field xpath="Q@type"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
</xs:choice>
<xs:attribute name="iedType" type="tAmwyName" use="optional" default="['/>
<xs:attribute name="cdc" type="tCDCERUY use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSDO">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:attribute name="nare“ Jtype="tSubDataName" use="required"/>
<xs:attribute name="type" type="tName" use="required"/>
<xs:attribute name='CeoUnt" type="tSDOCount" use="optional" default="0f'/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tDA">
<xs:complexContent>
<xs:extensiony base="tAbstractDataAttribute">
<xs:sefuence>
<xs:element name="ProtNs" type="tProtNs" minOccurs="0"

maxPccurs="unbounded" />
</xs:sequence>
Kks:attributeGroup ref="agDATrgOp"/>
<xs:attribute name="fc" type="tFCEnum" use="required"/>
K/%s:extension>
</xseomplexContent>
</xs:complexType>
<xs:cempilexType name="tDAType">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:sequence>
<xs:element name="BDA" type="tBDA" maxOccurs="unbounded" />

S.ClClelIC amne— FTOCNS CypPc— CLTOCNS mrroTTurs—0

maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="iedType" type="tAnyName" use="optional" default=""/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tBDA">
<xs:complexContent>
<xs:extension base="tAbstractDataAttribute"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tEnumType">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:sequence>
<xs:element name="EnumvVal" type="tEnumvVal" maxOccurs="unbounded"/>
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tProtNs">
<xs:simpleContent>
<xs:extension base="tNamespaceName">

<xs:attribute name="type" use="optional" default="8-MMS">

<xs:simpleType>

<xs:restriction base="xs:normalizedString">

<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
.extension

</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tEnumVal">
<xs:simpleContent>
<xs:extension base="tEnumStringValue">

<xs:attribute name="ord" type="xs:int" use="required"/>

<xs:attributeGroup ref="agDesc"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tDataTypeTemplates">
<xs:sequence>

<xs:element name="LNodeType" type="tLNodeType" maxOccurs="unbounded">

<xs:unique name="uniqueDOInLNodeType">
<xs:selector xpath="scl:DO"/>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>

<xs:element name="DOType" type="tDOType'"\maxOccurs="unbounded">

<xs:unique name="uniqueDAorSDQIRDOType">
<xs:selector xpath="./*V/>
<xs:field xpath="@name!/>
</xs:unique>
</xs:element>

<xs:element name="DAType" type="tDAType" minOccurs="0" maxOccurs="unbounded

<xs:unique name="upiQueéBDAInDAType">
<xs:selectoxr xpath="scl:BDA"/>
<xs:field xpath="@name"/>
</xs:unique>
<xs:unique name="uniqueProtNs">
<xsyéelector xpath="scl:ProtNs"/>
<xg:field xpath="Q@type"/>
£xs:field xpath="."/>
</%g:nique>
</xs:element>
<xs:element name="EnumType" type="tEnumType" minOccurs="0"

ccurs="unbounded">

<xs:unique name="uniqueOrdInEnumType">
<xs:selector xpath="scl:Enumval"/>
<xs:field xpath="Qord"/>

</xs:unique>

<xs:unique name="uniqueEnumValue">
<xs:selector xpath="scl:Enumval"/>
<xs:field xpath="."/>

</xs:unique>

</xs:element>

CSUULCIICT
</xs:complexType>
<xs:element name="DataTypeTemplates" type="tDataTypeTemplates">
<xs:key name="DOTypeKey">
<xs:selector xpath="scl:DOType"/>
<xs:field xpath="@id"/>
</xs:key>
<xs:keyref name="ref2DOType" refer="DOTypeKey">
<xs:selector xpath="scl:LNodeType/scl:DO"/>
<xs:field xpath="Q@type"/>
</xs:keyref>
<xs:keyref name="ref2DOTypeForSDO" refer="DOTypeKey">
<xs:selector xpath="scl:DOType/scl:SDO"/>
<xs:field xpath="Qtype"/>
</xs:keyref>
<xs:unique name="uniqueDTT ID">
<xs:selector xpath="*"/>
<xs:field xpath="@id"/>
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</xs

runique>

<xs:key name="EnumTypeDATypeKey">
<xs:selector xpath="scl:DAType | scl:EnumType"/>
<xs:field xpath="@id"/>

</xs

rkey>

<xs:keyref name="ref2EnumTypeDAType" refer="scl:EnumTypeDATypeKey">
<xs:selector xpath="scl:DOType/scl:DA | scl:DAType/scl:BDA"/>
<xs:field xpath="Q@type"/>

</xs
</xs:eleme

<!--IED-->

rkeyref>
nt>

<xs:attributeGroup name="agAuthentication">
attribute

name="none" tyvpe="xs:boolean” use="optional" defapnlt="trpe"

</xs:attributeGroup>
<xs:attributeGroup name="agSmvOpts">

<xs:attribute name="password" type="xs:boolean" use="optional" default="false" />
<xs:attribute name="weak" type="xs:boolean" use="optional" default="false"/>
<xs:attribute name="strong" type="xs:boolean" use="optional" default="false®/>
<xs:attribute name="certificate" type="xs:boolean" use="optional" defaultz"false"

<xs:attribute name="refreshTime" type="xs:boolean" use="optional" default="false"
<xs:attribute name="sampleSynchronized" type="xs:boolean" use="optional"
fixgd="true"/>
<xs:attribute name="sampleRate" type="xs:boolean" use="optional')default="false"/
<xs:attribute name="dataSet" type="xs:boolean" use="optional\'\default="false"/>
<xs:attribute name="security" type="xs:boolean" use="optiopal" default="false"/>
<xs:attribute name="timestamp" type="xs:boolean" use="optional" default="false"/>
<xs:attribute name="synchSourcelId" type="xs:boolean" use="optional"

defpult="false"/

>

</xs:attributeGroup>
<xs:attributeGroup name="agOptFields">

</xs:attributeGroup>
<xs:attributeGroup name="agLDRef">
<xs:attributeGroup ref="scl.agbesc"/>
<xs:attribute name="iedName) type="tIEDName" use="required"/>
<xs:attribute name="1dInsSt" type="tLDInst" use="required"/>
</xs:attributeGroup>
<xs:attributeGroup name="agLNRef'">
<xs:attributeGroup(nef="agLDRef"/>

<xs:attribute name="segNum" type="xs:boolean" u§e="optional" default="false"/>
<xs:attribute name="timeStamp" type="xs:booledn! use="optional" default="false"/>|
<xs:attribute name="dataSet" type="xs:booleah" use="optional" default="false"/>
<xs:attribute name="reasonCode" type="xsikoodlean" use="optional" default="false"/
<xs:attribute name="dataRef" type="xs:bodlean" use="optional" default="false"/>
<xs:attribute name="entryID" type="xsiboolean" use="optional" default="false"/>
<xs:attribute name="configRef" types“xXs:boolean" use="optional" default="false"/>|
<xs:attribute name="bufOvfl" types!xs:boolean" use="optional" default="true"/>

<xs:attribute name="prefix" type="tPrefix" use="optional" default=""/>

<xs:attribute name="1nClass" type="tLNClassEnum" use="required"/>

<xs:attribute name="1lnInst" type="tLNInstOrEmpty" use="required"/>
</xs:attributeGroup>

maxPccups=!"unbou

<xs:complexType name="tIED">
<xs:complexContent>

<xs:extension base="tUnNaming">
<xs:sequence>

nded">

<xs:element name="Services" type="tServices" minOccurs="0"/>
<xs:element name="AccessPoint" type="tAccessPoint"

<xs:unique name="uniqueLNInAccessPoint">
<xs:selector xpath="./scl:LN"/>

maxOccurs="unbou

use="optional"/>

use="optional"/>

nded" />

.Livlu Patll= k_ill C
<xs:field xpath="@1lnClass"/>
<xs:field xpath="Q@prefix"/>
</xs:unique>
</xs:element>
<xs:element name="KDC" type="tKDC" minOccurs="0"

</xs:sequence>

<xs:attribute name="name" type="tIEDName" use="required"/>
<xs:attribute name="type" type="xs:normalizedString" use="optional"/>
<xs:attribute name="manufacturer" type="xs:normalizedString"

<xs:attribute name="configVersion" type="xs:normalizedString"

<xs:attribute name="originalSclVersion" type="tSclVersion"
use="optional" default="2003"/>

<xs:attribute name="originalSclRevision" type="tSclRevision"
use="optional" default="A"/>
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min
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min
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<xs:attribute name="originalSclRelease" type="tSclRelease"
use="optional" default="1"/>
<xs:attribute name="engRight" type="tRightEnum" use="optional"
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<xs:attribute name="owner" type="xs:normalizedString" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tServices">
<xs:all>

:element

name="DynAssociation” type="scl:tServiceWithOptionalMax"

<xs:element name="SettingGroups" type="scl:tSettingGroups" minOccurs="0"/>
element name="GetDirectory" type="scl:tServiceYesNo" minOccurs="0"
<xs:element name="GetDataObjectDefinition" type="scl:tServiceYesNo"
Dccurs="0"/>
<xs:element name="DataObjectDirectory" type="scl:tServiceYesNo"
ccurs="0"/>
<xs:element name="GetDataSetValue" type="scl:tServiceYesNo" minOgcurs="0"/>|
<xs:element name="SetDataSetValue" type="scl:tServiceYesNo" minOcgurs="0"/>
<xs:element name="DataSetDirectory" type="scl:tServiceYesNo" minOccurs="0"/
<xs:element name="ConfDataSet" type="scl:tServiceForConfDataSegt"
ccurs="0"/>
<xs:element name="DynDataSet" type="scl:tServiceWithMaxAndMaxAttributes"
ccurs="0"/>
<xs:element name="ReadWrite" type="scl:tServiceYesNd'}~minOccurs="0"/>
<xs:element name="TimerActivatedControl" type="sckitServiceYesNo"
ccurs="0"/>
<xs:element name="ConfReportControl" type="sclttServiceConfReportControl"
ccurs="0"/>
<xs:element name="GetCBValues" type="scl:tS&r¥iceYesNo" minOccurs="0"/>
<xs:element name="ConfLogControl" type="s¢l:tServiceWithMaxNonZero"
ccurs="0"/>
<xs:element name="ReportSettings" type="scl:tReportSettings" minOccurs="0"/
<xs:element name="LogSettings" typexs"scl:tLogSettings" minOccurs="0"/>
<xs:element name="GSESettings" typé="scl:tGSESettings" minOccurs="0"/>
<xs:element name="SMVSettings" kype="scl:tSMVSettings" minOccurs="0"/>
<xs:element name="GSEDir" type=Uscl:tServiceYesNo" minOccurs="0"/>
<xs:element name="GOOSE" type="scl:tGOOSEcapabilities" minOccurs="0"/>
<xs:element name="GSSE" type="scl:tServiceWithMax" minOccurs="0"/>
<xs:element name="SMVsc' type="scl:tSMVsc" minOccurs="0"/>
<xs:element name="FileHandling" type="scl:tFileHandling" minOccurs="0"/>
<xs:element name="COREfINs" type="scl:tConfLNs" minOccurs="0"/>
<xs:element name="ClientServices" type="scl:tClientServices" minOccurs="0"/
<xs:element name%"ConfLdName" type="scl:tServiceYesNo" minOccurs="0"/>
<xs:element name="SupSubscription" type="scl:tSupSubscription”" minOccurs="0
<xs:element. fame="ConfSigRef" type="scl:tServiceWithMaxNonZero"
ccurs="0"/>
<xs:element name="ValueHandling" type="scl:tValueHandling" minOccurs="0"/>
<xs:element name="RedProt" type="scl:tRedProt" minOccurs="0"/>
<xs:@lement name="TimeSyncProt" type="scl:tTimeSyncProt" minOccurs="0"/>
<xg:eélement name="CommProt" type="scl:tCommProt" minOccurs="0"/>
</xs:all>

<xs:atbtribute name="namelLength" use="optional" default="32">
<xs:simpleType>
<xs:restriction base="xs:token">

value="32"/>
value="64"/>
value="6[5-9]"/>
value="[7-9]\d"/>

<xs:pattern
<xs:pattern
<xs:pattern
<xs:pattern

TPJdCCCLIT aJroe— [ L T o

</xs:restriction>

</xs:simpleType>
</xs:attribute>

</xs:complexType>

<xs:complexType name="tAccessPoint">
<xs:complexContent>

<xs:extension base="tUnNaming">

<xs:sequence>

<xs:choice minOccurs="0">
<xs:element name="Server" type="scl:tServer">
<xs:unique name="uniqueAssociationInServer">
<xs:selector xpath="./scl:Association"/>
<xs:field xpath="@associationID"/>
</xs:unique>
</xs:element>
<xs:element ref="scl:LN" maxOccurs="unbounded"/>
<xs:element name="ServerAt" type="tServerAt"/>

/>
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</xs:choice>
<xs:element name="Services" type="scl:tServices" minOccurs="0"/>

<xs:element name="GOOSESecurity" type="tCertificate" minOccurs="0"

maxOccurs="7"/>

<xs:element name="SMVSecurity" type="tCertificate" minOccurs="0"

maxOccurs="7"/>

</xs:sequence>
<xs:attribute name="name" type="tAccessPointName" use="required"/>
<xs:attribute name="router" type="xs:boolean" use="optional"

default="false"/>

<xs:attribute name="clock" type="xs:boolean" use="optional"

default="false"/>

def

<xs:attribute name="kdc" type="xs:boolean" use="optional"

ault="false"

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tCertificate">
<xs:complexContent>
<xs:extension base="tNaming">
<xs:sequence>
<xs:element name="Subject" type="tCert"/>
<xs:element name="IssuerName" type="tCert"/>
</xs:sequence>
<xs:attribute name="xferNumber" type="xs:unsignedInt" use="optional"/
<xs:attribute name="serialNumber" use="required">
<xs:simpleType>
<xs:restriction base="xs:normalizédString">
<xs:minLength value="2""/>
<xs:pattern value="J0%9]+"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tCert">
<xs:attribute name="commonName" usex“wequired">
<xs:simpleType>
<xs:restriction base=Uk%Xs:normalizedString">
<xs:minLengthwalue="4"/>
<xs:pattern\value="none"/>
<xs:pattetn value="CN=.+"/>
</xs:restriction>
</xs:simpleTypex
</xs:attribute>
<xs:attribute namef£"jtdHierarchy" use="required">
<xs:simpleType>
<xswrestriction base="xs:normalizedString">
<xs:minLength value="1"/>
X/xs:restriction>
</xsisimpleType>
</xs:attiibute>
</xs:complexType>
<xs:complexType name="tServerAt">
<Xs:complexContent>
<xs:extension base="tUnNaming">
<xs:attribute name="apName" type="tAccessPointName" use="required"/>
</xs:extension>
</xs:complexContent>

S . CUNNIPITXATYPT
<xs:complexType name="tServer">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element name="Authentication">
<xs:complexType>
<xs:attributeGroup ref="agAuthentication"/>
</xs:complexType>
</xs:element>
<xs:element name="LDevice" type="tLDevice" maxOccurs="unbounded">
<xs:unique name="uniqueLNInLDevice">
<xs:selector xpath="./scl:LN"/>
<xs:field xpath="@inst"/>
<xs:field xpath="@lnClass"/>
<xs:field xpath="@prefix"/>
</xs:unique>
</xs:element>
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<xs:element name="Association" type="tAssociation" minOccurs="0"

maxOccurs="unbounded" />

</xs:sequence>

<xs:attribute name="timeout" type="xs:unsignedInt" use="optional"

default="30"/>

min

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tLDevice">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element ref="LNO"/>
s:element ref="TN" minOccurs="0" maxOccurs="unbounded"

<xs:element name="AccessControl" type="tAccessControl"
ccurs="0"/>
</xs:sequence>
<xs:attribute name="inst" type="tLDInst" use="required"/>
<xs:attribute name="1ldName" type="tLDName" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tAccessControl" mixed="true">
<xs:complexContent>
<xs:extension base="tAnyContentFromOtherNamespace"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tAssociation">
<xs:attributeGroup ref="agLNRef"/>
<xs:attribute name="kind" type="tAssociationKindEpum'' use="required" />
<xs:attribute name="associationID" type="tAssocialtdieénID" use="optional"/>
</xs:complexType>
<xs:element name="LNO">
<xs:complexType>
<xs:complexContent>
<xs:extension base="tLNO"/>
</xs:complexContent>
</xs:complexType>
<xs:unique name="uniqueReportContrplInINO">
<xs:selector xpath="./scl¥ReportControl"/>
<xs:field xpath="Q@name" />
</xs:unique>
<xs:unique name="uniqueLogCéntrolInLNO">
<xs:selector xpath='"./scl:LogControl"/>
<xs:field xpathz"@nhame"/>
</xs:unique>
<xs:unique name="unigueGSEControlInLNO">
<xs:selector xpath="./scl:GSEControl"/>
<xs:field“xpath="@name"/>
</xs:uniquex
<xs:uniquetname="uniqueSampledValueControlInLNO">
<xs:gelector xpath="./scl:SampledValueControl"/>
Kxg:field xpath="@name"/>
</xs sunique>
<xg:Key name="DataSetKeyLNO">
<xs:selector xpath="./scl:DataSet"/>
<xs:field xpath="@name"/>
</xs:key>
<xs:keyref name="ref2DataSetReportILNO" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:ReportControl"/>

.Liclu Patll= TUdlLoTl

</xs:keyref>

<xs:keyref name="ref2DataSetLogLN(O" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:LogControl"/>
<xs:field xpath="@datSet"/>

</xs:keyref>

<xs:keyref name="ref2DataSetGSELNO" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:GSEControl"/>
<xs:field xpath="@datSet"/>

</xs:keyref>

<xs:keyref name="ref2DataSetSVLNO" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:SampledvValueControl"/>
<xs:field xpath="@datSet"/>

</xs:keyref>

<xs:unique name="uniqueDOIinLNO">
<xs:selector xpath="./scl:DOI"/>
<xs:field xpath="@name"/>

</xs:unique>
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