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CIM-based Information Model for Power Grid Enterprise Asset Management and Its Application
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Abstract: In the overall plan for the smart grid by State Grid Corporation, the life-cycle asset management (EAM) system is
the main part of the development of state grid enterprise resource planning (ERP). From the point of view of construction rules
of the complex information system, based on the IEC 61970/61968 common information model (CIM), the asset information
model theory is described and the difference between power system resources and asset is analyzed. The disciplines and methods
for the electric power information modeling are presented and used to extend to the asset information model. The asset
information model includes the base model and operation model, of which the former describes equipment records while the
latter covers the inspection and maintenance data. Various applications of the asset model are discussed, such as asset database
design, asset classification and coding design. Moreover, the integration scheme of asset management with materials and
financial management is roughly studied.
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(from AssetBasics)
[@ratingType : String
[property : String
[ratingValue : Float
[units : String

AssetProperty
(from AssetBasics)
[&property Type : String
[propertyValue : String
[units : String

AssetPropertyCurve
(from AssetBasics)

<> (from AssetBasics)

ReliabilityProperties
(from AssetBasics)

[@momFailureRate : PerCent
F&mTTR : Hours
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Fig.A3 Asset specification and properties
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Asset +BE Document
(from AssetBasics) (from Doct heritance)
0..n 0.n
I S %/4 T
AssetModel . TypTeAsiet :
(from AssetBasics) - (GomAEels= ).
limodelNumber : String [\gintendedUsage : String
[i@modelVersion : String Esffjk'?ég .tl.3<:\ltl)lean
[icorpStandard : String westunitcost - Money
Busage : String 0..n . [Lgclassification : String
B weightTotal : weight ['@stockltem : Boolean = 1
[GunitOfMleasure : String
+HL AT
ElectricalAsset A LB
(from PointAssetHierarchy) ElectricalAssetModel AR
(from PointAssetHierarchy) EIectricaJTypeAsset

0..n

o.n
ol smEE

ElectricalProperties
(from TypeAsset)

[&r : Resistance 0
[&x : Reactance
g0 : Resistance
[Ix0 : Reactance
['gb : Susceptance
['gb0 : Susceptance
['gg : Conductance
[’&ig0 : Conductance
[gratedKV : Voltage
[gratedMVA : ApparentPower
[&phases : PhaseCode
[igratedAmps : CurrentFlow
[igbil : Voltage
[Gfrequency : Frequency
[gnumberPhases : Integer = 0

& A4

(from TypeAsset)
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Fig.A4 Asset model and type attributes



Reading
(from Metering)

0.n
Document
(from Documentinheritance)

o 9 B
MaintenanceDataSet
(from WorkinspectionMaintenance)
+ maintCode : String
+ conditionBefore : String
+ conditionAfter : String
+ maintDate : AbsoluteDateTime

W Hde

TestDataSet
(from AssetWorkTrigger)
+ specimeniID : String
+ conclusion : String
+ specToLabDate : AbsoluteDateTime
+ conclusionDate : AbsoluteDateTime

L HAR
InspectionDataSet
(from WorkinspectionMaintenance)
+ locationConditions : String

W2 I B \ + inspectDate : AbsoluteDateTime

DiagnosisDataSet
preliminaryCode : String
preliminaryRemarks : String

preliminaryDate : AbsoluteDateTime

1. %7 fis 4 i B R K R AN

finalCode : String
finalRemarks : String
finalCause : String
finalOrigin : String
finalDate : AbsoluteDateTime
rootCause : String
rootOrigin : String
rootRemarks : String
effect : String
phase : PhaseCode
failureMode : String
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DataSet
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Fig.A5 Asset operation & maintenance model
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Work

Capability
(from Crew)

(from Workinitiation)

expirationDate : AbsoluteDateTime

effectiveDate : AbsoluteDateTime
performanceFactor : String

[BworkPriority : String
[requestDate : AbsoluteDate
[GtypeWork : String

QualificationRequirement
(from AssetBasics)

[ZqualificationID : String

0 +BEEK

s | O o
EquipmentList
+ T Hy& | (from Collections)

+PE4 0.1 0..n

Crew PR AssetList_

(from Crew) (from AssetBasics)

0..|

MeasurementType N
(from Meas) SRR | g
Procedure 4 B PR
[ERTTERET) 1 (from WorkinspectionMaintenance) T
[ VES] Bcode : String +Pracedures Limit
N . (from Meas)
0.n [@sequenceNo : String 4 o
- Measurement /0 FprocedureText : String -n -l
‘ (fromMeas) g ) FProcedures U
- T I 55 AR I
- 1 ProcedureValue
+§M{E 1.n 0..n (from Worldns;.)esctic.unMaintenance)
MeasurementValue BhalueType : String

(from Meas)

[GtimeStamp : AbsoluteDateTime
[@sensorAccuracy : PerCent

A6 ZErETAEIREL
FigA6 Asset work model

[Zproperty : String
[Qvalue : Float
[Zunits : String

ikl +Mb 55 3 5]

ScheduledEvent

(from ActivityRecords)
[ZewventType : String
[ZeventDuration : Seconds 0

.D.

ActivityRecord
(from ActivityRecords)

FailureEvent
(from AssetBasics)

[Ostatus : String

—[&statusReason : String

LZremarks : String

[@statusDateTime : AbsoluteDateTime

[i&failureCode : String
<HBgisolationMethod : String
[BfaultLocatingMethod : String
[BlocationOfFailure : String
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Document <<E;£Ege;;a;§n>>
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Fig.A7 Equipment defect information model



TransformerAsset
(from PointAssetHierarchy)

[@reconditionedDate : AbsoluteDateTime
.reconfigV\ﬁndings: Boolean = False
[galtPrimaryNomVoltage : Voltage
.aItSecondaryNomVoltage : Voltage
[ghourOverLoadRating : ApparentPower
.dayOverLoadRating : ApparentPower
[gtransformerType : String
.consructionType : String

+RIEE 0.1

A

B

ElectricalAsset
(from PointAssetHierarchy)

+ FUIUT K v 25 5
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<<Enumeration>>
ShuntType

R S BB TransformerAccessoryAssetModel
TransformerAcce ssoryAsset
: —
[ EX_accessoryType : String ol
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Fig.A8 Transoformer accessory asset model

<<Datatype>>
CDMOV

[gvalue : Float

['Gunit : UnitSymbol = mm/kv
[gmultiplier : UnitMultiplier

<<Enumeration>>
SeriesType

SeriesCompensatorAsset SET'EfomPE?“Z:;:_TASetMOdeI
(from PointAssetHierarchy) Bx w:ei;?tolil -wei:’r:cm
[@seriesCompensatorType : SeriesType 0.1 0"1.EX:0iITyep : S'tring
L
gm0 SRR T on
0..n

RN [ g o

RSB | o 4

SeriesCompensatorT ypeAsset
(from TypeAsset)
0.1 [gseriesCompensatorType : String
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Fig.A9 Series compensator asset model
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B A10 SAPiIR& EHITE—MNE
General view of equipment main data in SAP




