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Assessment for service life of relay protection device

HUANG Feng', DENG Yong?, REN Xiaohui’, TANG Zhijun®, SHAO Zhenguo'
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China;
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Abstract: Aiming at the disadvantage of assessing service life of relay protection devices with the same yardstick, an
assessment method of optimum service life is proposed. At first, device defects are classified into early defect, accidental
defect and aging defect according to the defect cause and the failure rate characteristic of devices. Field data is used as
random censoring test data to solve occurrence times expectation of device defect. The expectation of early defect is fixed
value, accidental defect accords with exponential distribution and aging defect accords with Weibull distribution. Then,
the function of unit time cost is built considering the effect of condition based maintenance policy and configuration to
assess optimum service life. At last, the feasibility is proved utilizing the field data of transmission line protection devices.
This work is supported by Natural Science Foundation of Fujian Province (No. 2016J01219).
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Table 1 Classification of defects

[RlEp s ELARR

RN CPU HifFuifi. AD lfFi. WS FEES
ARERIE BRSRAZ) . JRETHUA. MW . SRS
ZACERIE ISR« A BLAS EAR SR 55

SRV EIPYE 2R SN NP E PPN L
7 IR IERE
_An(t,t+4)

M=, a @
Al ORREEBATEL: Ang A A SR
ARGUCHE n ¢ BT I AR

B E A IO LAY S A TR, AR
— R R A AR S ECR R IR AT A TR

HISES PRI AW B R L, T
S RENONE VOV A S LT C RPN
BB L

()= 2 4(1) @

F)=1-[T& () =1-TI1-£O] &
1.2 IIHEIELIE

] EEMEILIAE R S gh i DR R WIS TR &
il B R AR I R B INE [R] g, B REAT G VE IS G
RIS AT ) 10 BIAELE T DA R AN [R) mT 4 P 56
FIsRAT (PR LIS 2 5 O SR AR A R s AT WS
W LRI e A A . N R . B
BRI . 58 amil e 1R RO I h i T Ay
FEARI R T m ] SErE gk i Ry kit
Ko EIBAT RIR LA SR AT, 5EHEN
Rest I [01) 2 TV RIS o s AR R IR0 AT B FEAS
R, HSE U REAR B JC s i T AR ] o il 2 sk X
KR —HE Uk & A B AT . 5 ZE R AT
B Hb X BRI B 1) G O AT AEREAR D
VR ZE KR In) o T A Lt 22 1 A A ] B Bt LA
B, SEUFREA T M I 1) AR A A R T PR
A5 FH AT LA R 160 1) 7 32 ) ] LA [R50 1) ] 1)
ARBEEVE AN G, 0 R HER R P55
P S FRIHAR R T I 1 BRI

B
A

—NWhA U

#iam e
(a) A A5 ik
B
A

— WA WLBO

PEEH
(b) 5 MR RS
e i
A

—_ W RN

e
(©) BELAL R
XERK OF KA TR TG
B 1 g iRIP I B IR EE

Fig. 1 Field data of relay protection devices
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Fig. 2 Failure rate distribution of three kinds of defects
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Fig. 3 Comparison of failure cumulative distributions
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