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Health Assessment of Power Supply Systems for Missile Launch Vehicles
Based on Improved Grey Clustering

HOU Rufei, DUAN Jie, SUN Haitao
(Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract: To address the shortcomings in the health status assessment of missile launch vehicle power supply systems,
research is conducted on the assessment method based on dynamic interval improved gray clustering. An health assessment
index system for the power supply system is built. By using a comprehensive evaluation method combining the gray relational
analysis and analytic hierarchy process, an improved gray clustering theoretical model is established. By taking the power
supply system of a certain missile launch vehicle as an example and combining with the measured data, the system’ s health
statuses are quantitatively evaluated by normalization processing, comprehensive evaluation, and cluster analysis. Applica-
tion results show that the method can effectively evaluate the health statuses of power supply systems with a high accuracy

and generality, providing a reliable basis for equipment support.
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Yol sk, BB B0, 5 AN TH W — 2.
SIS 27, ST 37 BTG ZE R gk 6 BT .
F 6 LIEHE 2 PR L
BRIWIRS TR 4 by by & 8
Bk I AR 0.2198 [ 0.3850 | 0.3952 | 0
ST | AWMt fE S | 0.054 9 | 0.464 1 | 0.4810 | 0
R An, HRAAE S | 0.2331 [ 0.434 1] 0.3328 | 0
KUKIE | st dagE S | 0.0506 | 0.5332 | 0.4162 | 0
Wb fe | ELVRAEHLAES | 0.233 9] 0.3939 ] 0.3722 | 0
RAEDWE | difithfg S | 0.058 4 | 0.4847 | 0.456 9 | 0

WL R 6, 2 UCHE K 6 R K S A R Al max{o7)
=& =0.3939, max{8}} = & = 0.484 7, {flL RG T
g R K2E 2, B ARG A I B, K6 R IF
g R Z A . AR RS E AT max{e)} =
& =0.3952, max{di} =& =0.481 0, L ARG H |
. WAGHRY, YRESEIESH XN 2R
— B SRR R . 2R A A ik B TOME DA ME R R AR S AR
Ii] 52 2% 11 SR Ja O R M HERT 228 DX (R 1) i 2 R B, TP A 2
RATge R BRZ . WXt s8R 5 5% X
B, £6 M RMAGELIRREE BN T TN, %450
T HE N TR 45 R —3, 8k T 8ok xR 6 R 2%
A3 HTTE B

R 7 A H, & ek iR R 2 A B 0 A
max{8'} =8 =0.574 1, max{&:} = o) = 0.587 3, it
REVEEEE RIS 4, AR RENEE, B RN
EVEAM A RS 2 M. A K e B PR AT
max{&*} = ¢ =0.395 2, max{ot} =06 =0.481 0, it
RGN L BEG, TREE Sy ik AR EH w25 228 IX (1] (19 72
BEXTAL L R G T LR A VAL . (H R TR BR (] G OG

FT OB 3 A AR

WMk | g |8 | & 0 3
Bk HWAEHAE S | 0 | 0.0115 | 0.4380 | 0.550 5
OO | S B 0.059 9 | 0.3883 | 0.5519
I HAEERAES | 0 | 0.0165 | 0.527 7 | 0.4558
K | AcRMbEAES | 0 | 0.0848 | 0.467 0 | 0.448 2

dedEgR @ | EUEHAES | 0 | 0.0122 | 0.4137 | 0.574 1

BRI | e pifitfe s | 0 | 0.0545 | 0.358 2 | 0.587 3
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BEInAE. A T BOH IR (RIS T i T A i R S T A -+ 283 -

ARG L, WM T REA G RERA —E Bk,
24 iy S U X LA R AR 48 ELIE O RR S . AR SR I Y
2l 25 DX 8] AR AL pR BB 51 A B 3 245 R BCRAE T it &
ST ERA . WA R 7 E R m TR, 5 ATH
Wrdhi s — 2, PSR BN BT

£i b AR SCHR 3 T Bl A IXCR] 0 e K 8 R 2
Pk BA TS D il G 2% WA %, 3
BT IRAR AT AR A K 2 s 2) BB Sl A X ] F
P oA B AT 25 M D TR S8 2l kT OR (D A X
3) LR TARAR IR G R M) L B R, P A
GUORTIN A AER . SCER LSRR, %5k Al
JPEMILE . WER R R P T REARAE R GEAL T il AR
A B A AR RE T . O SRR A ARG R BRAR
BVAGRME TR AR R

5 #RIE

Bt X S 0K R R G R TR TR . R
T — b3k T 3 45 D8] Y ek K@ SRR PRAL T ik . %7
T o A R W K S TR B vk S R R R B
e MR T EFEMANSS SR SR AU RS, BEFE A
TSI R e R, SR A T SR T K2 R
W FRAIHL . BB H R G R AR R BT T 2 80 )
REYFE AL BB T T 3245 X 1] 3 A AL R K. i i
F I8 N R SRR X B 1 5, A AR o T AR GE K R I8 T
TEAE TR AN R PR A I AR R P i ) Ry R BB R T T
PP 9 BRI 3 N AR T s R )
A6 R 2R G0 110 52 D00 K Bl 9 2 L %5 ik RE A8 E A L R
Gt BRSSO, B
LA B (R TR IR SR . RO AT SRS E— A R
R WG B RS BORAEPE AR b i L . AT 22 2 T
VA 25 2R 1 o A R S T
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