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Abstract

The problem of state detection and decision-making of maintenance programmes for random de-
gradation systems is investigated. The degradation of the system obeys the gamma process, and
when the accumulated degradation reaches a threshold, the system becomes abnormal. The me-
thod of on-line sampling inspection is used to infer the running state of the system. Considering
the risk of two types of errors in the sampling test, when the sampling alarms, further inspection
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is carried out to determine whether to implement corrective maintenance or not, and if the sam-
pling continues without alarms, preventive maintenance is implemented on the system after a
number of sampling tests. An economic model with the objective function of minimising the aver-
age loss per unit time is constructed to give a decision scheme for the sampling plan and the num-
ber of sampling inspections. Simulation verifies the validity of the proposed model and analyses
the effects of the model parameters on the decision variables, the average loss per unit time and
the risk of two types of errors.
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A EYEEE . FEXRIENLT, REBRSITEMPI LSS, (HIFAESTiE g, P4
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Table 1. Model parameters and their values

#= 1 RESHRHRE

ZH 4 7 [ P D r

HE 1.2 15 0.02 0.1 15 300
ZH a b Cinsp C, Cem Cém
HUE 5 0.1 100 600 800 900

K 1 IS BUIEAA(30), L MATLAB Ziffit H5: LR B{E X, =3, HMFERFEh=06
W, B AR DT % (0, Ac)=(71,4) , KA RBN=39, 3 KKK «=0014, 5 KK
B =015, AR Py S AT RSP % E[CT | =143.83 0 WIRIKHE p, v p Ko BIH, WIFFTH
PRAER — AR 30 77 S0 (n, Ac) = (84,5) » X L FARLIN [P35k E[CT|=144.5 . hit 545 R mT LA
B, BRAER IR TT R AREAC R UK, (B R) S AL I [8] P A5 AR EBCA SO TR T S n 0.67. 1%
B RGAER I 8 AN AL LA A THEE, —4F 365 K, ACHTHE 7 A/ b1k 1956.4.

NGB HFERFIE OC 2R RISF Y4 )i i AOQ M2k, HE— DXt LEBIRhhE 7 1 2 57

HIE 1 R0, FEASE R R SR BUNRCR I, ARSCE WM RE T 58 SRR — D 77 SRR O A 2
AT, EAGHEFENT p M p LA, ASCES I BT RO R A . & 2 J,
B SRR, A SCEE R TS S S AR R — R T K AOQ A — BT, (HARERY — AR,

J7 RX R AOQL MR %
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Figure 1. Operating characteristic curve
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Figure 2. Average Output Quality curve
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Table 2. Analysis of the effect of X, on decision variables, two types of risk and average loss per unit of time

F2 X, MRREE. FIERBLFN AL E) FREL IR DA

X (n, Ac) N a B E[CT]
5 (76, 4) 68 0.0183 0.1121 133.53
4 (73,4) 53 0.0156 0.1337 137.04
3 (71, 4) 39 0.0140 0.1500 143.83
2 (37,2) 25 0.0375 0.2703 161.89
1 (57, 3) 12 0.0273 0.1656 208.89

MTARFERA” RS, HREBREANBEZR. EMRERREEERREL T, AR R R
FFETT 5 — AP P B [P 3540 % Bt B O 5E i . i 2 0, SRR BIE X DR
FERHFIRBRACIUE T, RGO DR AR . BRI, RRE TS A IOOE eSS, OCHRS O N i
PR, SIS [FPSARAR E[CT [IZETE K. AR R H BE X 05— R o MM, 08 2K
REE B EISEMARRT K . 25 W R X B 5 98B LI, Sl S0k (76, 4)42R(57, 3), FRALIN AT
PR E[CT] th 133.53 111 %] 208.89, [FILLIE N T 56.44%.

Table 3. Analysis of the effect of p, on decision variables, two types of risk and average loss per unit of time

F3 p IPRRELEE. RIEKRHNERRIATE)FIIRK IR 54T

P, (n, Ac) N a B E[CT]
0.08 (80, 4) 39 0.0224 0.2235 148.92
0.1 (71, 4) 39 0.0140 0.1500 143.83
0.15 (44, 3) 39 0.0115 0.0871 137.428
0.2 (37,3) 39 0.0062 0.0450 134.12
0.24 (33,3) 39 0.0041 0.0275 132.52

ARG T REREN, AEHER p AR, SR RUAME . HE 3 M, 2 p, A%,
A am e p SR, po A1 py Z IRIRUBRE K, R 7 S OO a3, Rl Ol N ORFFANE,
FLLIN [P 450K E[CT B o RN, 38— SR o A3 3 5 AR B HTR D IR py A2,
pE 0.1 HERE] 0.2, hFET7 FK (7L, 4)Z (37, 3), FFERRLS TAF SRR, SeArmt P81k
E[CT] ki 143.83 P#{%3 134.12,

Table 4. Analysis of the effect of D on decision variables, two types of risk and average loss per unit of time
4. NEBGEINK DINRELTE ., FLERUPE AN B LAt E T3R5 B 2200 43 4fr

D (n, Ac) N a B E[CT]
3 (52,3) 38 0.0202 0.2232 70.46
5 (68, 4) 39 0.0118 0.1776 82.59
10 (70, 4) 39 0.0132 0.1588 113.24
15 (71, 4) 39 0.0140 0.1500 143.83
40 (77,4) 39 0.0193 0.1056 296.22
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RIS AP 340 R O RS 2 . FHAE 4 50, S A R Ak D BRI, e A =&, &
RIREEL N UK, o SGI/NEEER,  pBHTRN. BALI RS % E[CT | iB#iE K. 2
BRAGRE AR 40 I, FE—ANAEF AN, AL ESERR RN 296.220 FHELT AN G RN
15, BRI AE S i 152,39, [FIELHN T 105.95%. PEIt, A28 0 TR LA 2 5 A S kg 3 %
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