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Fig.1 A typical connection mode of breaker-and-a half
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Table 1 Rules based on telemeter data
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IF I}>2, OR P}>z,0R Q} >z,
THEN C*=1.S*=1

IF I§<(z; OR P§<(z, OR Q{<(z, THEN C*=1 —0.5
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Table 2 Rules based on telesignalling data
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IF C#=1 THEN C*=1 1
IF Sf=1 THEN S*=1 1
IF Gf =1 THEN G*=1 1
IF C$=0 THEN C*=1 —1
IF S# =0 THEN S*=1 —1
IF G$=0 THEN G*=1 —1
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Table 3 Rules based on relationships of adjacent switches

B (H,E) HOWGHEE F(H.E)
IF C{ =1 THEN S*=1 1
IF S# =0 THEN C*=1 —1
IF S$=1 THEN G*=1 -1
IF Gf =1 THEN S*=1 -1
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Table 4 Rules based on time dependent relationship
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1 THEN C?*=1 —0.5
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IFS$=08& §4=0 & C*=0& Cf=1THEN C*=1 —1
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Table 5 Rules based on three-phase relationship
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(H.E) F(H.E)
IF Cy=1& C;=1& Cj=0 THEN C?=1 1
IFS)=18& Si=1& §)=0 THEN §°=1 1
IFG)=1& G:=1& Gi=0 THEN G*=1 1
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IFS;=0 & S:=0 & S)=1 THEN S*=1 —1
IFG)=0 & Gi=0 & G}=1 THEN G*=1 —1
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Fig.2 Flow chart of substation topology
error identification
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Table 6 Results of topology error identification
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Substation Topology Error Identification Based on Uncertainty Reasoning

ZHANG Ting"?, ZHAI Mingyu', ZHANG Haibin', QI Miaomiao', GONG Chengming', LI Lei'
(1. NARI Technology Development Co. Ltd., Nanjing 211106, China;
2. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China)

Abstract: A substation topology error identification method based on uncertainty reasoning is proposed. Topology error
identification rules are divided into four categories according to different data types and relationships used by each rule. An
inaccurate model for each of the data in substation and topology error identification rules is developed. The integrated certainty
factor value of each circuit breaker and switch is calculated by using the transfer algorithm and synthetic algorithm of
uncertainty reasoning. The results are used to determine the status of each circuit breaker and switch. This substation topology
error identification method has high redundancy using the three-phase multi-source data in substation and has improved the
ability of identifying the switch status and solved the problem of conflicts between rules. Simulation for the multiple topology
errors with multiple bad data has validated its effectiveness and high reliability.
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