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Research of a new method of generating SSD file based on SVG
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Abstract: In order to generate the SSD file in configuration process of intelligent substation and enhance the graphical
representation capability of configuration tool, this paper designs a method of generating SSD file based on SVG.
According to the characteristics that the SVG and SCL are based on XML language, this paper edits the internal document
type definition (DTD) file, declares SCL elements and attributes in the SVG file, then designs equipment element which
contains SCL information. By this way, we can add the configuration information which conforms to SCL syntax when
drawing the primary connection diagram of substation, and export the primary connection diagram of substation to SVG
file. By using the primary connection diagram which has been configured the SCL information, we can generate the SSD
file. This method can enhance the capability of graphics editing of configuration tool, reduce the requirement of
engineers’ professional knowledge of IEC 61850, and simplify the process of creation of SSD file.
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Fig. 1 Configuration process of substation
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Fig. 2 IEC 61850 model of substation
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<xs:complexType name="tLNode">
<xs:complexContent>

<xs:extension base="tUnNaming">
<xs:attribute name="iedName" type="tIEDName"
use="optional" default="None"/>
<xs:attribute name="IdInst" type="tLDInstOrEmpty"
use="optional" default=""/>
<xs:attribute name="prefix" type="tPrefix"
use="optional" default=""/>
<xs:attribute name="InClass" type="tLNClassEnum"
use="required"/>
<xs:attribute name="InInst" type="tLNInstOrEmpty"
use="optional" default=""/>
<xs:attribute name="InType" type="tName"
use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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prefix CDATA #IMPLIED
InClass CDATA #REQUIRED
ldInst CDATA #IMPLIED
InType CDATA #IMPLIED
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<g id="PTR">

<circle r="2" cx="385" cy="130" style="fill:black"/
>

<line x1="385" x2="385" yl="130" y2="145"
style="stroke:black;strokehwidth:1"/>

<circle r="10" cx="385" cy="155" style="fill:none;
stroke:black;strokehwidth:1"/>

<line x1="407" x2="417" yl1="162" y2="162"
style="stroke:black;strokehwidth:1"/>

<circle r="2" cx="417" cy="162" style="fill:black"/
>

<circle r="10" cx="397" cy="162" style="fill:none;
stroke:black;strokehwidth:1"/>

<circle r="10" cx="385" cy="169" style="fill:none;
stroke:black;strokehwidth:1"/>

<line x1="385" x2="385" y1="179" y2="190"
style="stroke:black;strokehwidth:1"/>

<circle r="2" cx="385" cy="190" style="fill:black"/
>
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Fig. 4 Three-winding transformer element
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<g id="PTR">

<1--DU ARG /&4 PTR ¥ INi¥ SCL {5 &>
<PowerTransformer name="T1" type="PTR">
<LNode InInst="1" InClass="PDIF" ldInst="F1"/>
<LNode InInst="1" InClass="TCTR" ldInst="C1"/>
<TransformerWinding name="W1" type="PTW">
<Terminal connectivityNode="S12/D1/Q1/L1"
substationName="S12" voltageLevelName="DI"
bayName="Q1" cNodeName="L1"/>

<TransformerWinding name="W2" type="PTW">
substationName=""

<Terminal connectivityNode=
voltageLevelName="" bayName="" cNodeName=""/
>

</TransformerWinding>

<TransformerWinding name="W3" type="PTW">
substationName=""

<Terminal connectivityNode=
voltageLevelName="" bayName="" cNodeName=""/
>
</TransformerWinding>
</PowerTransformer>
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Fig. 5 PTR element contains SCL information
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Fig. 8 Primary connection diagram of substation
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<g substation name="S12">
<g voltagelevel="D1">
<Voltage multiplier="k" unit="V">220</Voltage>
<g bay="QI">
<LNode InInst="1" InClass="PDIS" IdInst="F1"/>
<PowerTransformer name="T1" type="PTR">
<LNode InInst="1" InClass="PDIF" IdInst="F1"/>
<LNode InInst="1" InClass="TCTR" IdInst="C1"/>
<TransformerWinding name="W1" type="PTW">
<Terminal connectivityNode="S12/D1/Q1/L1"
substationName="S12" voltageLevelName="DI"
bayName="Q1" cNodeName="L1"/>
</TransformerWinding>
<TransformerWinding name="W2" type="PTW">
<Terminal connectivityNode="S12/E1/Q2/L3"
substationName="S12" voltageLevelName="EI"
bayName="Q2" cNodeName="L3"/>
</TransformerWinding>
</PowerTransformer>
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