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Reliability Evaluation of Radar Power Amplifier System in
Case of Related Competing Failures
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Abstract: Since it is difficult to obtain adequate performance distribution information of highly reliable components in
case of related competing failures and system reliability problems cannot be accurately estimated , the multi-state system relia-
bility evaluation method in consideration of epistemic uncertainty was proposed in case of related competing failures. Firstly,
the components’ sudden failure thresholds were assumed as a decreasing random process to represent the correlation between
accumulative degradation and sudden failure. Secondly,in order to reduce the impact on the epistemic uncertainty of compo-
nents , the components’ performance distribution model based on interval variables was built on the assumption that the com-
ponents’ performance damage distribution parameter and sudden failure parameter caused by random shocks are interval var-
iables. Thirdly, the traditional general generating function method was improved and the definition of general generating
function and its algorithm were proposed. Finally , the reliability of the power amplifier of a radar system was analyzed. With
simple and clear procedures, this method not only avoids the components’ complex failure mode and less status information,
but also features great universality and high engineering application value.
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u,(z,t) =0.0722 - 2" +0.9278 - z'**

HRHEEE 4 5T X [a) A= R B 2 8 R Ge ]
SEMEVHAE AR RGN AT SEE N R = P{G (1) =w]
=0. 6978.

5.1.4 EF Monte Carlo {FER R A T

TE t = 1000days I, % F Monte Carlo( MC ) {J5 E J5 %
AT ARt B, A R G 3 I R 2,
HERFAPRE B N gupones =20 B, 70 R G0 3 HPIRESEL
NN e =20" 7 ORI K, 75 5 Sz % 2R 48 nT S
SyHT I I ™ E A PR AR, R T R G Y A A B A
PUBE, TE BTN B Noompones =20, 28 T FE53 A MC fij
B A B R BB AR b I AR R A 2R B T e
P, L =50 YA ELA R B{EAE y MC (5 57
S55%, A% MC ) 55 s i ] §E R 0. 7387, o st
L =50 Y Aj B [E] ARy 378, A SCI7 EEAEI R 2y
1.2h.

5.2 ZftkotR

G RJUA SO 5 vk AR GE T Sk vk B T
PERE X [A] J7 1: \Monte Carlo fi5 B J7 25 i 1453 5 Gt A 5
W E 2 PR,

H B 2 Af DS DU 48

(1) RS PERE X )T 2 A AME 5 25 CARAS P RE DX 1]
H B AME TR (R SCT7 ) RS PERE X (R] |30 B Ah
T3 MC 5 E 5 5 U R 7 A LG, WIS MC A 5O
PR 25 R 5 A SO R 45 R L 0, 5% LD R R iR 2
PEREDCIA] Y F il AR 30 AL R 58 2 B RS PERE IX.
(] A RS A L, TBR A5 1 B IXCTR) A e (B Dy b 3 B AN
TR BT SR E R b R K
WLAEL.

(2) P RE DX 8] 77 ¥ VA4S 3CJ5 s \Monte Carlo ff5 H.J7
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B HME AR SO S5 R 5 Monte Carlo J7 ik 1) 45
JAE 76 ¢ =1000days J&7 , 17 22 HA B R a # H L
P, Fr ik e 25 B 2 ~ 3 48 (700 ~ 1200 X) #E17—IK
SE BT AR SO I 00 4 RS BB © 20 2 H R B
A& 5K, L, A SO ik —E B i ilR T Monte
Carlo 1§ FL 7 015 BURUBE A BT YA 2.

(3) ARSI NE5 77151 Monte Carlo {5 B 7 ik =
RO AR L AR50 2 5 5 B3 AR HL iR 22 5 K, o HL R
PR, R AL 7 1, A 2 550 I (1) 58 TR A% 5
T H ZR G0 AT S B4 e 5 R BUR.
5.3 REKWEHAEEEHRSATEETRE

N T 5B 5 S e s BB XA )Y A R G T SR
HIRZIE BB S R G0 1 3R J AR T 22 e 5 . D =
6.45, M| o] £5 A5 Ok if AN & AR 5 Kk R R A R R
0.9919. 43 BRI F3R 7 ¥ 4 2 48 1l SE vk 47 20 #r
FEWe HL AR 25 5 5 A SC T 2 P M R A MC 1 Bk
FAS 25 SRt b, ELAR I N & 3 BR.

i I T 3 HEAT AR M, ASHE A R 5% K Ok kR P [
FE R BIAE A, BT A 2R 40 04 PT 48 5 7E i ) 4 L AR OG
I8 {1 T A5 ] 5 B AR, it o 1] %) 9 5 310 I 309 82 L A G
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