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Abstract In view of the task capability evaluation in power supply system at an aircraft, a method based
on statistical analysis and expert evaluation is proposed. Firstly, the power supply system at a certain type
of aircraft is introduced, and its main failure modes and failure reasons are analyzed. Secondly, the
Weibull distribution of power supply system faults is fitted through the statistical data from power supply
system faults, and a method of calculating equipment fault probability during the task based on posterior
knowledge is proposed to meet the requirements of equipment tasks. On this basis, according to the differ-
ences in the specific environment and intensity of task, the environmental factors in the power supply sys-

tem are rated by using the method of expert experience scoring in comprehensive consideration of the vi-
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bration, load, natural environment and other factors. The results show that the proposed method can ef-

fectively predict the failure probability of the key components in the power supply system under the condi-

tion of fulfilling the mission, and comprehensively evaluate the mission environmental factors, supporting

the decision of fulfilling the mission.
Key words
reliability modeling
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Fig. 1 Schematic diagram of power supply system of an air-

B

craft
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Fig.2 Fault diagram of AC generator diode root fracture at

the power supply end
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Fig.3 Power channel circuit breaker, cable, socket fault diagram
1.2.3 T ot 3 3 i e At =X

HEH 2R 40 R 00 480 T BRIl L e it
AE 77 A B, 24 07 430H o W 0 1) R 2 D I a BE S 2L

LR AT A BRI . AR AR B 498, it R
G2 R B AR Y 16. 60 %0, 3 B B AR 3R - 2 il il
SRS H B A Sk b ok, B LR AR AL, R 2k R R
TR I8 Ak 5 47 Sk Fe O BURE I L 5 B A 22 80
R R B R — B PR AR 22 S R,
Kl 4,

— i .
B 4 iR E A Sk R i R
Fig. 4 Ablation failure diagram of electrical channel plug
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Fig. 5 TFailure mode diagram of heat dissipation and ablative

point of the power terminal equipment
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Fig. 6 Failure rate bathtub curve of AC power supply equip-

ment
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Tab.1 Correspondence between aircraft fault

data and truncated data types
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Tab.2 Sample calculation of unreliability of failure points
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1 8. 57 0.005 046 691
2 28.65 0.012 220 428
3 114. 36 0.019 470 747
4 196. 79 0.026 737 724
5 213.65 0.034 010 874
6 221.79 0.041 286 968
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Fig. 7 Hierarchical analysis model of power supply system

health status
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Tab.3 Level range of environmental factors for power supply system to perform tasks

WHEH & R, R, R, R, R;
SB[ 0.80~1.00 0.61~0. 80 0.41~0. 60 0.21~0. 40 0.00~0. 20

WEMS N S WER W IR RZB N Z. AR
W RN T BB E N G YRR RN
LI
D)% 3l 847 2 KL A B3 A ik 3 9 R AR Y
SR SO T I 2 R AR A . IR
2l 1 TR AR IR Bl K 5 IR ) 300 2 8O X SR AL
xA, GZE/BMTRAKL.S=WZ,

o)
N

x4 RIPEESRIVTRBPNEXER
Tab.4 Correspondence between vibration value and vibration

load coefficient
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Tab.5 Correspondence between vibration value and vibration

load coefficient
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Tab. 6 Failure timing of an alternator and its corresponding

working time
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Tab.7 Calculation table of fault reliability of an alternator

i t:/h Q)

1 31 0.030 660
2 41 0.054 245
3 93 0.077 830
4 102 0.101 415
5 223 0.125 000
6 231 0.148 585
7 267 0.172 170
8 317 0.195 755
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Fig. 8 Weibull distribution function of alternator reliability
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Tab.8 Power supply system alternator task environment assess-

ment table
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