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Fig. 2 Flow chart of building the chance constraints
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Fig.3 Flow chart of the solving procedure
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A Chance-constrained Programming Based Model and Method for Power System Fault Diagnosis

DONG Ming', WEI Liuhong*, WEN Fushuan', DAI Yan®, SUN Weizhen®, WANG Chao*
(1. Zhejiang University, Hangzhou 310027, China; 2. South China University of Technology, Guangzhou 510640, China;
3. Zhejiang Electric Power Dispatch and Communication Center, Hangzhou 310007, China)

Abstract: On the basis of the existing analytic models, the chance-constrained programming is introduced to deal with
uncertainties, e.g. the malfunctions of protective relays (PRs) and circuit breakers (CBs) as well as false/missing alarms.
Thus, a new fault diagnosis analytic model is first developed in the chance-constrained programming framework, and could well
accommodate malfunctions of PRs and CBs as well as false/missing alarms. Then, the well-established genetic algorithm
combined with Monte Carlo simulations are employed to solve the developed optimization model. An actual fault scenario is
served for demonstrating the feasibility and efficiency of the developed model and method, and consistent fault diagnosis results
have been obtained as those actually happened. In addition, the computation speed of the developed method meets the on-line
fault diagnosis requirement.
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Tab.Al Received alarms

AT AR(ms) AR HL sk R ARG A FR(ms) AR HLY i
28 Wb T PB4 4335 K £ R EHE 665 Yeub g W3S C18 49 A ABILIF)
31 1.3 PB4 4335 &£ IR SHE 665 b WS4 3E C18 49 B AR
75 LT BTES3S C10 49 C ABBkIR 666 b W73435 C18 49 C ABSkIR)
79 SlLE BTESCE CL1 49 C ABBkIA 667 b RTEEES CL4A 69 A ABBLIR
383 b3 CL0 fRIFAmik Sk 667 b W43 Cl4 49 B AR
480 S ) 4336 K E R 668 AT WA 3E Cl4 44 C AR
523 LT WTEEES CL2 69 A ABBLIR 873 kT WRAZE C3 69 A A3k
523 WL BTESES CL2 49 B ABSKIR 873 bR WTFA % C3 49 B ARILIR)
524 LT BTESES CL2 49 C ABBKIR 874 Pk WTFAZ C3 o9 C ARBLIR)
529 Sl BTESES CL3 69 A ABBLIR 874 kT BRAZE C6 & A A3k
529 SlLE BTESES C13 49 B ABSKIR 875 bR WFA % C6 49 B ARILIR)
529 SlLE BTESES C13 49 C ABBkIR 875 kT WEE % C6 9 C ARBLIR)
617 WL WA 5 CL0 R R AR A4
RA2 RERY
Tab.A2 The encoding of components
L4333 L4339 L4335 L4336 B1-I
do d; dz ds dy
F A3 RIPHRED
Tab.A3 The encoding of protective relays
L4333 L4339 L4335 L4336 B1-I
F LR Io r r I's Iy
FE AP I's I's 7 I' —
G &P I'g o M 2 —
e 1 54 C3 C6 C10 Cl4 c18
3 4 s 6 M7
RAL BNEEERYRAD
Tab.A4 The encoding of circuit breakers
C2 C3 C6 Cc7 C10 C11 C12 C13 C14 C18
Co C1 Co C3 Cy Cs Ce C7 Cg Cq

F A5 (RIPFNETEE BB SEBRARTS
Tab.A5 The actual states of protective relays and circuit breakers

WA ERY BR&RY KRR WS RR R Wi
SEpsiRka 00100 0000 0000 00100 0110011111




