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Research on CIM/XML model of microgrid system

DING Yin, DING Ming, BIRui, GAO Yan, YANG Wei
(Photovoltaic System Research Center of MOE, Hefei University of Technology, Hefei 230009, China)

Abstract: The establishment of microgrid system based on common information model (CIM), can not only realize high efficient
data exchange and the “plug and play” application, but also can make the expansion of the system model easier. This paper, aiming
at microgrid laboratory of Hefei University of Technology, based on the research on the practical models of generation units in
distributed generation, advances CIM model of generation units in microgrid system. In order to make use of this model in
power-flow calculation and so on, it summarizes the node types in the generation units of microgrid system and analyzes the models
of conduction devices aiming at laboratory. With the topology model in CIM and equipment container model, it establishes simply
physical connection and overall connecting model of devices as well as describes the general model in XML language. Finally, by
adopting power flow calculation, the correctness of the understanding to CIM and import/export is validated.
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Fig.1 DG primary equipment of Hefei University of Technology
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<cim:WindGeneratinglnit rdf:ID="th 5"
<cim:GeneratingUnit.initialMi>0</cim: GeneratingUnit . initialMy>

<cim: GeneratingUnit .maximmOperatingt®>15</ cim: GeneratingUnit.maximmdperatinghd>
<cim:GeneratingUnit .minimm0perating¥:>0</cim: GeneratingUnit .minimumOperatingti:>
<cim:GeneratingUnit.Contains_AsynchronousMachines rdf:resources"fch 10" />
</cim:WindGeneratingUnit:

<cim:AsynchronousMachine rdf:ID="ch 10"

<cim:Haming. description>PQ_BUS</cim:Naming. description>
<cim:Haming.name>gens</cim: Haming.name:

<cim:SynchronousMachine Memher0f Generatinglnit rdf:resuurce="#th_9" />
</cim:AsynchronousMachine>

B2 X7 % EBHIPQTI sCIM/XMLIZHS Fr B]
Fig.2 CIM/XML document fragment of PQ node of

wind turbine
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<cim:ACLineSegment rdf:ID="th 17 />  //{REBZEz1LAYE S

<cim:ConnectivityNode raf:ID="ch z2"> //EETEE X
<cim:Haming. description>TAIL Switch</cim:Naming.description>
<cim:Haming.name>Z 1T</ cim: Haming . name:

</cim: ConnectirvityHode>

<cim:ConnectivityNode rdf:ID="th 37>
<cim:Haming. description>HELD Switch</cim:Naming.description>
<cim:Haming.name>0QFZ 1</ cim: Haming . name>

</cim: ConnectivityHode>
<cim:Terminal rdf:ID="th_4"> 7R AE X

<cim:Haming.description>HEAD_ACLineSegment</cim:Naming.description>
<ocim:Haming.name>Z1L</cim: Haming . name:
<cim:Terminal.ConductingEquipment rdf:resource="#th_1"/>
<cim:Terminal.ConnectivityNode rdf:resource="#ch _z2"/>

</ ocim: Terminal>

<cim:Terminal rdf:ID="th_5">
<cim:Haming.description>TAIL_ACLineSegment</cim:Naming.description>
<ocim:Haming.name>Z1L</cim: Haming . name:
<cim:Terminal.ConductingEquipment rdf:resource="#th_1"/>
<cim:Terminal.ConnectivityHode rdf:resource="#ch _3"/>

</ oim: Terminal>

El4 BREBIRER21LARELAICIM/XMLICHS FER
Fig.4 CIM/XML document fragment of connection feeder 21L
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<cim:ACLineSegment rdf:ID="th_i"> //EEEEHER)
<cim:Naming.description>ACLineSegwenc</cim: Naming. description:>
<cim:Haming.name>2 1L</ cim: Naming . name >
<cim: Conductor.length>5.25</cim: Conductor.length>
<cim: ConductingEquipment . Terminalsg rdf:resource="#th 4"/>
<cim: ConductingEquipment . Terminals rdf:resource="#th 5"/>
</cim:ACLineSegment >
<oim:PowerTransformer rof:ID=rch 77 // TR EEIERS
<oim:Naming.description>FPoverTransformer</cim:Haming.description>|
<cim:Haming.name:>Z 1T</ cim: Haming . name >
<cim:Eguipment .Member0f EquipmentContainer rdf:rescurce="#ch &7/>
</cim:PowerTransformer:

5 tREL 21L FAZSIESS 21T B9 CIM/XML SCREFER
Fig.5 CIM/XML document fragment of feeder 21L and

transformer 21T
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<cim:Substation rdf:ID="th 8">

<cim:Haming. name>Substation</cim: Haming . name:
<cim:Substation.Contains VoltageLevels rdf:resource="fth 12"/»
</rcim: Substation>
<cim:VoltageLevel rdf:ID="th 12">
<cim:Haming.description:Voltagelevel</cim: Haming.description>
<cim:Haming.name>330</ cim: Haming . name >

<cim:EquipmentContainer.Contains Equipments rdf: resource="#th_7‘ "
</cim:VoltageLevel>

7 RER[PEL 380 VEEFRN
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Fig.7 CIM/XML document fragment of 380 V

voltage rating in equipment container
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Fig.8 Simplified procedure for power flow validation
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Tab.1 Result of power flow

hil il 452 453

J= FHL R M E/p.u. R R B /p.u. FAL R R AE/p.u.
1 1 1 1

2 0.997 0.997 0.997

3 0.995 0.995 0.995

4 0.983 0.983 0.983

5 0.975 0.975 0.975

6 0.964 0.963 0.963

7 0.971 0.971 0.971
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