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Integrative Evaluating Method of Equipment Operational
Availability in Development Phase

LU Lei ,2YANG Jiang ping
(Air Force Early Warning Academy , Wuhan 430019, China)

Abstract .In order to solve the problem that it is difficult to evaluate the equipment operational availability
in development phase, an integrative evaluating method that combines experiment design , simulation mod-
eling and regression tree is proposed . The simulation model of single equipment operational availability un-
der two-echelon maintenance support structure is developed by using arena software, the design of input
scenario is accomplished by adopting latin hypercube sampling (LHS), the output data of operational avail-
ability is obtained through running the established simulation model , and factors that have obvious influ-
ence on operational availability are determined by the regression tree . Finally the feasibility of the proposed
method is shown by numerical examples .
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Fig.1 Simulation model of operational availability

1 EH A2 HE FA5RY (Generate input submod-
eDFESHM Excel £HEEHRA Arena f HAH
TE R N S8 4E 15 H) W+ A (Repair decide
submodel ) 3= B X) 75 448 T 46 (%) 41 AR 647 1 T L )
IR ke 28 19 A BN R] (U ptime ) F1 n 4> JCHEPE
LR — U BRI 1) 5 28 07 4 48 7858 (LRU
repair submodel ) 3= B LI KB 14 A B 4 | A R4

PR E S N AR B TR R S ThRE . et
G FAEAY (Output statistic submodel ) B 55 X 2%
A IPEHLET ] (Dow ntime )T KT 5 (5 FLA [H] >R
IRF TSGR 1 B A7 B SR ] DU P R A A
FIWT TR {7 Bk S AT 77 35 3 B A7 R
[E] DS B 5 LAY A fdE T AT EE (A o)
FIFHET RO E , H 2 Excel R HULEOER
IR ey S T S TR

2 AT BARE R

2.1 RTRBILFTHIRE

1T HE S I FE (Latin Hypercube Sampling ,
LHSRE—FhZ 4o ZahkE k™ . SHESFR
T BENLIIREAR L AR R A SRAERURE T 2 55 A BERL
AFORAEZS AR SRFERR AT, AR SR T
VNG TN ERR TR S Y VAN RYAD I E S 27 S
(Optimal Latin Hypercube Sampling ,OLHS ) 5L
A7 B AN A E R iR et
2.2 fIEBER

ARSCREICHE R 2 R {5 A PR Rt b BEAR |
LU AL PSR (SR A R AR AR S A SR
P TOTE Ay 3% LRULI~LRUS, 5 A4
PELE 9 - Xl 5] B B 6] (Mean: Time between
Failure ,M TBF), FEAF 4 = stock , 3 L 9% 2 & i) i
B8] Turnaround time. F-391& & Bt A] (Mean Time
to Repair ,M T TROAHUEEE WL 1,

SRNEE TR/ NI BRAMEN ) OLHS X$3% 1
T AS B TR ST AR B 100 TR L4532
T EAER LR 2, IRTREE R 2 b HA%T
B 10 M7 EARGE

xR 1 HEHNSHHREEE

Tab.l Ranges of input parameters
28 IR S T{E 3
LRUL MTBF/X  80~140 | LRUI Stock/4 1~2
LRU2 MTBF/A 105~165 | LRU2 Stock/4> 1~2
LRU3 MTBF/X  70~130 | LRU3 Stock/4 1~2
LRU4 MTBF/X  65~125 | LRU4 Stock/4 1~2
LRU5 MTBF/A  110~170 | LRUS5 Stock/4> 1~2
Turnaroundtime /K 90~120 MTTR/K 1/48~4/48
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Tab.2 Simulation design for first 10 scenarios
M LRU1 LRU2 LRU3 LRU4 LRUS LRU1 LRU2 LRU3 LRU4 LRUS Turnaround MTTR
E MTBF  MTBF MTBF MTBF  MTBF Stock Stock Stock Stock Stock time
1 83.636  119.545 108.788 125.000 140.909  2.000 2. 000 2. 000 1.000 1. 000 109. 394 0.062
2 114.545 117.121 105.152 118.939 131.212  2.000 1.000 1..000 1. 000 2.000 90. 000 0.083
3 139.394 155.909 114.242 83.182 160.909  1.000 1.000 2. 000 2.000 2.000 99. 091 0.021
4 120.000 134.091 116.061 123.182 113.636  1.000 2.000 2. 000 1..000 1. 000 116. 061 0.062
5 97.576  106.212 113.636 86.212 157.273  1.000 1.000 2. 000 2.000 2.000 100. 909 0.083
6 104,242  141.364  93.030  98.939 122.727  2.000 1. 000 2. 000 2.000 1.000 93. 030 0.042
7 121.818  133.485  79.697  77.727 124.545  2.000 2.000 2.000 2.000 2.000 103. 636 0.042
8 117.576 146.212 71.212  85.000 150.000  1.000 2.000 2.000 1. 000 1..000 95. 152 0.042
9 112,121 121.364 114.848 122.576 145.758  1.000 1..000 2. 000 1..000 1. 000 93. 333 0.021
10 89.697  154.697  90.606 101.364 133.636  1.000 2. 000 1. 000 1. 000 2.000 116. 364 0.042
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