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A Real-Time CBM Decision-Making Model for
Bernoulli Serial Production Line

LI Yang, DENG Jia, ZHANG Xinyan
(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract. Conditional-based maintenance (CBM) can reduce
the possibility of machines’ failure, but the stoppage resulted
by CBM will affect the system’s throughput. In order to
minimize the impact of CBM, a real-time maintenance
decision method was proposed. First, a mathematical model
based on Markov process model was developed to describe the
system dynamics. Second, the model quantified the impact of
system stoppages on the throughput by calculating the
permanent production loss. Finally, a control algorithm was
developed to optimize CBM decisions. A simulation case study

was performed to validate the effectiveness of the model.
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Fig.1 Bernoulli serial production line with M

machines and M —1 buffers
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machines and 3 buffers

R1 EFNHREESH

Tab.1 Parameters of production machines

sy (21 bs b3
BAER 6 4 5
MRAR 3 2 2

R2 ZHXERESH

Tab.2 Parameters of buffers

Yy M; M, M; M,
p:(0) 0.92 0. 86 0.94 0.78
pi (D) e 0085, (0) 0. 86 e 0-00625,(0) 0.78
hi(0) 1. 00 1. 00 1. 00 1. 00
hi(e) e %008 (0) 1. 00 e 0 0% 5(0) 1. 00

i 0. 50 0. 30 0. 30 0. 20

SCES 1 YER T HLAE O R A e, B PR
ZWR AR, B LI G G S e = (M, 1. d) 3
ARG . AR A My R0 M, $eh) E1 74k
L EE B ERE 48k R(1) =R, » %Al
R()=R; « ™% - I BT 0] 43518 F () =
F1 . ef0.00St%ﬂF(t):Fl . efO.OOGI’;H\:EP R1 :3. 5 h,
R;=4 h,F;=10 h,F,=8 h, &£ & KiE1T 8 h,
FESETAE 80 h. T4 A My 1 M; i Filgik
% M, Ly ARSENLAE D BRI MR, N b,
N by Zrh X AR Lk M, YUBRAIAE R, AT
M, F M, Hlat e K. BiE —#met & 7=
HIE B o TR A My BUE, 2 M, th FAEHL4E
PP YURET , BT LA i 2k B b« B A 7 2R 4k
SEIBfT. SEH 1 BAE T2 2 % T 0.2,4.6.8,10
B BT BOE 1 R G 7 i AR P AR L. B 3 BRTE
ETF 0B SH, RG R G M 52. 34 ¥EInZ 72. 12,
WHEIRS) 37, 79%. WMiFE « T 8 F1 10 B, R0 A
Wb 3 R 2 T 0 B 8 LRGSR
21. 25 WA 10. 34, [EIERE] 51. 34%. TifE x 2T
8 1 10 I, AL P HR AR Mg 3. SO FE A o M0 BEmE 8
B, My F M S KALSE D /N FEHLET R,
BT P A = R B BRI, Y «
KT 85  HLEH 155 T o i S HLET ], B To ik
T A AL 4 B 0 T G I 2R 48 7 i s o 2k R
oK.

SCH 250F B T SE i CBM P 3 5 il BB vk 1 A 2

46 %
& &
S~ ~
1 K
N =
& o i
W& O RGE 5
50 AERR
45 1 1 1 1 0
0 2 4 6 8 10
M

B3 TRAFEHE x HEXWTHRECEMETRETL
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