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Model design of electric system state estimation based on CIM
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Abstract: Common Information Model (CIM) provides a logical view of the physical aspects of energy management system
information. This paper proposes a software model that extends CIM for the least square based state estimation. Three types of
interfaces are included to realize input and output functions. Topology model is established according to the network elements
interconnections and the states of switches. An object oriented state estimation is performed using the model in which extended
classes with their relative properties are built. The CIM based state estimation model is applied to Zaozhuang power networks. It is
proved effective by the operation results.
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Fig.1 Sequence diagram of state estimation
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Fig.5 Least squares state estimation program diagram
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Tab.1 Description of extended state estimation class properties

=1c3 Bl Hik
computeNode Numeric HHEATA
computeBranch Numeric R
computeMVar Numeric HEHIEN
computeMV Numeric HE R R
activeMatrix Matrix H iz BAEM
reactiveMatrix Matrix FThiE B
errorsMatrix Matrix B2
noiseMatrix Matrix RE AR

HFAFE FAAERRARSME R E, Bk
AR B AR AT REAR ], R A THE
fii EFY R — AR AT 5 26(AppNode) Fl—~ .
X #Z(AppBranch), F5E X T LHERY SEEE R
AR IX AN B . N R X T WEEAF
(injectionMW). 7 iy AL (injection Mvar). Hi
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Tab.2 Description of extended appnode class properties

B £ Hk
injectionMW Activepower WHEANED
injectionMVar Reactivepower FREANL
max Value Numeric HHRBAE
minValue Numeric BB /ME
observabilityFlag Boolean EeB:o vkl

HRE

N 2 B8 2K T LR A8 AR H (ratio), S ¥
Fi(powerFlow), X481 3Z B 2 75 1% i# (inConnective)
RN LERS G BENET B, M
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Tab.3 Description of extended appbranch class properties

Bt k] #iR
ratio Float 3R
powerFlow Flow &t b
inConnective Boolean M AETEE
atsupplyterminalPower Flow R EREI
terminalPower Flow X B AR RE
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IR R IR 4 FioR.

x4 BV SESLAR TR

Tab.4 Description of extended node info class properties

B RE ik
nodeType NumericType TERH
nodeNumber Numeric VERS
conductance Conductance k=
susductance Susductance Hah
Voltage Voltage WENEE
phaseAngle AngleRadians SR

XS B E X T 32 B8 B 5T 4 (headNode)
% e PH (resistance). 32 % B8 3 (reactance) % 3L B H
HAERBIEANERBMY. FHNHRIES Fix.

*5 TROIREEEBIERME

Tab.5 Description of extended branch info class properties

B E-3ix] iR
atsupplyterminalPower Node R E TR
terminalNode Node TR ARG S
resistance Resistance z31d:
reactance Reactance BT
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Fig.6 State estimation CIM model
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Fig.7 The inheritance relationship between application objects
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i 6 nfLUANIE, RAMGTFRNEREENTEE
MR =M 0 1.836 4 kV, TSGRt
R ZEE A 0.190 9 kV. BRI, R&MT
AITRIAUE BB R R FR B EIRE S LR
WEMEFRRNWERE, WEHIHENREE &R
B XA T CIM FPRA MG
BIAYRE L IR AF 55 SEBr &5 6, B SERR IR
Yr1H.
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Tab.6 Voltage amplitude comparison pre and post state

estimation
AR AR REMGT S REGT

Y% Hxv AV
FEEIOKV 113 120 113.5
HHEEIS KV 38 41 383
FHEEIOKV 10.4 11.2 10.2
BigR3s5 kV 37.7 40 37.4
Fi¥E10 kV 10.8 11 10.6
FITE3IS KV 38 41 38.4
FEI0kV TR 10.6 1.5 10.4
HIFE10kV 1TE 10.6 1.3 10.7
FIR35 kv 375 40.6 37.3
A0V 1B 10.6 11.8 10.5

K10k N 10.8 1.3 10.9
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