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Fig.1 Two-state transition model of the security
and stability control device
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Fig.2 Four-state transition model of the security
and stability control device
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Fig.3 Structure of the security and stability control device
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Table 1 State evaluation objects and scores of
the security and stability control device
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Fig.7 Flow chart for reliability evaluation of
the security and stability control system
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Fig.8 Schematic diagram of a security and stability
control system of power plant feed line
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Fig.9 Sampling timing schematic diagram of
the security and stability control system
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Table 3 Failure rate parameter selection of
the security and stability control device

S8 BUE SR I
Ap () 4r (1) Aga(t) 6A(1)
A () 20 (1) Az4(1) 3A(1)
Apa(t) AlD) Ay a(t) 8A(1)

A BRI AE Ik 8] P9 AT — 2 HE R BE 18 &2 5 IE

ARZS AT 5 ARES S5 1058 B2 45 B0A A Tl ok

&SRBV E, 2 K [0 B I F AR AR L

1 SORAS [ B IE F RS AR5, B b, > a5 40 T3

RORZS S, AR B 2 K B T n] 58 K R AE 3 o

LRE BN BB RS R BUEIN 4 TR
x4 REZECEXRSHER

Table 4 Repair rate parameter selection of
the security and stability control device
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Dynamic reliability evaluation method of power grid security and

stability control system based on Markov chain Monte Carlo
KAN Jun'?, DONG Xijian™*, WANG Min', XIA Haifeng’

(1. School of Electrical and Power Engineering,, Hohai University, Nanjing 211100, China;
2. NARI Group Corporation ( State Grid Electric Power Research Institute) ,Nanjing 211106, China;
3. State Key Laboratory of Smart Grid Protection and Control, Nanjing 211106, China)

Abstract : The current reliability evaluation method of the security and stability control system (SSCS) is primarily based on

static modeling, which fails to capture the dynamic aging and maintenance processes of individual devices within the system,

thereby impacting the accuracy of evaluation results to a certain extent. Therefore ,a dynamic reliability evaluation method of the

SSCS based on Markov chain Monte Carlo (MCMC) is proposed in this paper. Firstly,the four-state non-homogeneous Markov

model is constructed to simulate the aging process of the device,and the evaluation methods of each state are given. Secondly,

according to the repair process,the influence of different maintenance strategies on the state transition of the device is analyzed

to reflect the difference of state maintenance. Finally, the reliability of the SSCS is modeled dynamically by considering the

temporal or conditional correlation of the state transition process of the security and stability control device. Taking the actual

SSCS as an example, the reliability under different maintenance strategies is compared by simulation, and the sensitivity of

model parameters is analyzed. The evaluation results show that this method can solve the time-varying availability of the SSCS,

and can be used to guide the reasonable maintenance of the security and stability control device on site.

Keywords :security and stability control system; time-varying failure rate; dynamic reliability ; condition-based maintenance;

Markov chain Monte Carlo (MCMC) ;sensitivity
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