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Fig.1 Reliability information classification
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Fig. 2 Protection reliability data collection
system structure
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Table 1 Table for equipment state change
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Table 2 Table for equipment failure
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Fig.3 FRACAS of protection system
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Table 3 FMEA of digital protection hardware
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Fig. 4 Synthetic application flow of 3F technique



- HEEFER - WG FE

24K FL PR BT S Ak B iR R R

5 H%iE

AR SCAE X PR R 05 28 AT S £ U8 o0 2R 1) 3
fili b R T AR AT AR B AR R S A B
KA 58 20 LA BB R A7 1 3 A 4% 5, IR X
FMEA .FTA 5 FRACAS 7£ 4% i ff 3 7] 5 % o7 4k
LRGN PEAT THE . XS SRR 3 m] SE 1k R
i AP R G R Bos T dEd BA BE .o B
AT 2y B2 2% I AR 4 A S P A A AR I — A IE

2 % X #

[1] ANDERSON P. An improved reliability model for redundant
protective system—Markov models. IEEE Trans on Power
Systems, 1997,12(2) . 573-578.

[2] KUMM J, HOU D. Predicting the optimum routine test
interval for protective relays. IEEE Trans on Power Delivery,
1995, 10(2): 659-665.

[3] KANGVANSAICHOL K, PITTAYAPAT P, EUA-ARPORN
B. Optimal routine test intervals for pilot protection schemes
using probabilistic methods// Proceedings of IEE Seventh
International Conference on Developments in Power System
Protection, April 9-12, 2001; 254-257.

[4] PIAG 73 o VEHEWE. —Fh o3 Ak AR 3 RGE al FEE N B 6. 1 &R
45 5 84k ,2006,30(16) :32-35.

SUN Fushou, WANG Xionghai. A new method for reliability
analysis of protection in power systems. Automation of Electric
Power Systems, 2006, 30(16): 32-35.

(5] F M, . R 45, GO YRRk f 39 7T 58 P 34l b 1 4 25 1
. R4 A 31k .2007,31(24) :52-56.

WANG Chao, GAO Peng, XU Zheng, et al. Application of GO
methodology in reliability assessment of protective relays.
Automation of Electric Power Systems, 2007, 31(24): 52-56.

(6] 27K - 80P A 4. 4 i R4 3 B nT 58 1 R G e A A 1 T O

BIBFSE. b L DR 2 4. 2001, 21(6) 1 63-65.

LI Yongli, LI Zhizhong, YANG Wei. Study of reliability and
optimal routine test interval of protective relays. Proceedings of
the CSEE, 2001, 21(6): 63-65.
L7 TBE 8, B30 B AT HE 1 28 % 40 B % 2k ey 4 37 e 00 A 18
(7 e B 1) ] L TR 24, 2007, 27(25) 1 44747,
DING Maosheng, WANG Gang, HE Wen. The optimum
routine maintenance interval of protection based on reliability
economic analysis. Proceedings of the CSEE, 2007, 27 (25).
44-47,
(8] BUE D7, VPl 5. vl S MRS 9 W& 5 40 BT, bt [ B 0l H R
. 1995.
L9 BRI ATt L XA 4. A2 v ) i i T e i R 4 A 1 80t
JE T RERL2F 4 AR . 2002,36(1) : 80-84.
CHEN Yulong, HE Xuhong, ZHAO Bingquan. Design of
equipment reliability data collection base in nuclear power plant.
Atomic Energy Science and Technology, 2002, 36(1) . 80-84.
[10] sttty . #4975 %5 B = . 3 T PDM 1§ FRACAS F & 5% 3
FHLT R 2008, 34(4)  254-256.
GUO Jianbin, ZENG Shengkui, CHEN Yunxia. Research on
PDM-based FRACAS platform. Computer Engineering, 2008,
34(4) . 254-256.
L1 A3 P, R 2 A 7 i B ik P 9 A8 30 R e OF 9. o SR AL
% H,2006,22(18) :140-142.
LIU Jingjun, SUN Quan, ZHOU Jinglun. Research of product
quality  close loop Control &

Automation, 2006, 22(18): 140-142.

management  system.

WEHMB0—), B BEEH AT AE.HF. £ %
HRF @ EGEHRYPEEH . E-mail: daihuadian@163.
com

EHFA64 ). B HR WEAFH . ZEMAH A
LAY R N

REFI3 ), F . HR ZTLEHMAT @ L ERMRE
¥ 54,

Design of Relay Reliability Data Acquisition System

DAI Zhihui, WANG Zengping, JIAO Yanjun
(North China Electric Power University, Baoding 071003, China)

Abstract: To help solve the inaccuracy of current protection system reliability assessment due to lack of basic data, this paper

proceeds from the characteristic of protection system reliability analysis. The framework of the protection reliability data

acquisition system is discussed, the sources and form of data collection is analyzed and the basic table format for data saving is

designed to satisfy data collection and integration as well as the subsequent calculation and analysis. Finally, the 3F technology

is introduced into protection reliability assessment and a discussion is made on the integrated application of failure mode effect

analysis (FMEA), fault tree analysis (FTA) and failure reporting as well as the analysis and corrective active system

(FRACAS).

Key words: protective relaying; reliability; data acquisition system



