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"Parcellized-CIM" Standard and Its Application to SCADA/EMS Platform for Power Grid Systems
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Accompanying the dissemination of smart grid technologies and the introduction of full liberalization of the electricity market, there is a growing
need for technologies that facilitate the exchange of information among different electric energy systems. The Common Information Model (CIM), defined
in the IEC (International Electrotechnical Commission) 61968/61970/62325 standards, is used to exchange data. However, there are some issues in
the conventional CIM Unified Modeling Language (UML) model, such as the inability to manage the versions of each entity, nor difficulties to edit and
manage the model and its instances in an integrated manner.

To resolve these issues, Toshiba has proposed the IEC 62656-3 standard defining an interface between the UML and the tabular modeling
methodology of IEC 62656, in which transformation rules between metamodels of the UML and IEC 62656 are specified. Accordingly, a CIM UML model
can be represented in a set of structured spreadsheets called "Parcellized-CIM." Based on Parcellized-CIM, we have also developed the "parcimoser”
framework for the design, construction, and maintenance of databases for power grid systems. The parcimoser has been incorporated into a trans-
mission and distribution supervisory control and data acquisition/energy management system (SCADA/EMS) platform. Consequently, such SCADA/
EMS platform with the parcimoser can seamlessly integrate applications developed by different vendors in a power system.
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Example of transformation from CIM in UML format to Parcellized CIM

ConductingEquipment | | e N
Switch \ I5AF—T I
+ normalOpen: Boolean [0..1] MDC_P004_1 | MDC_P004_3.en | MDC_P004_3.jp | MDC_P002_1 MDC_P010
+ open: Boolean [0..1] 3
+ ratedCurrent: CurrentFlow [0..1] Code Preferredname.en | Preferredname.jp Version Superclass
+ ret_ained: Boolean [0..1]
+ switchOnCount: Integer [0..1] Cls1 Switch 2LV F 1 Code of conductingEquipment
+ switchOnDate: DateTime [0..1]
/1 Cls2 ProtectedSwitch RERYF 2 Cls1
ProtectedSwitch JanF4F—TI
+ breakingCapacity: CurrentFlow [0..1] i MDC_ MDC_ MDC_ MDC_ MDC_
b\ . P004 1 | MDC-PO04.3en | pogy 3, | MDC-PO22 | poo3 4| po21 | PO02 1 LRSIl
Code Prefname.en Prefname.jp| Data type Unit Diilatiilel Version ey GElis) cliame
class type
LoadBreakSwitch
P1 normalOpen W< Boolean Clst 1 NON_DEPENDENT_P_DET
P2 ratedCurrent ERER Float A Clst 1 NON_DEPENDENT_P_DET
Recloser
P3 switchOnCount FARAEI% Integer Cls1 2 NON_DEPENDENT_P_DET
P4 switchOnDate BEAR DateTime Cls1 2 NON_DEPENDENT_P_DET
Breaker
P5 retained REFH Boolean Cls1 1 NON_DEPENDENT_P_DET
+ inTransitTime: seconds [0..1]
P6 breakingCapacity | EKIAE | CurrentFlow A Cls2 2 NON_DEPENDENT_P_DET
(a) UMLK CIM (XMI 771 JL) (b) /N—1JLCIM
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Components of parcimoser and its application to SCADA/EMS platform for transmission and distribution systems
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