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Reliability-centered Intelligent Maintenance Decision-making Model
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Abstract: Reliability-centered maintenance is an internationally common systematic engineering
approach, which is used to determine the preventive maintenance requirements and optimize maintenance
management system. Different from the traditional breakdown maintenance, time-based maintenance,
condition-based maintenance, and other maintenance management modes, it can help to avoid
“insufficient or excessive maintenance”. According to the characteristics of management over equipments
in petroleum and chemical industries, a reliability-centered intelligent maintenance decision-making
model is established and utilized to guide equipment maintenance. Results show that this strategic
maintenance plan bears the property of being more purposeful, and the maintenance tasks can be more
scientific.
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Fig.2 Reliability-centered intelligent maintenance decision-making model

AR SR A o0 M BRE B PR R BRI E B A
NERMREBIANE KA/ EP I EHEE Y
FEETHEEE TEEREREES. B2
RCM J¥4E 40 T 75 B A Bl B8, RIS R B HE 2
A EEREMK TAES . B AL IER
M8 EERE T BORAM BARfl € RCM XU 7] #
5%V JU) IR 34 ) S O A e B A3 R 2 140 BT, 4E T
17 FMEA 5087, MR FMEA %5 R 317 K 70 15 18
IE. X T i XU i 35 2 0, R TSR AT i AR IR 4y
7 (root cause analysis, RCA) , & B & £ R A
JE B I ] 5 WO AR BRAE HE , U R A R 5 T AR
. PAATEE O 0 B REAE 18 P SR AL R B S i
AR R XK F R B/ (5 T
B, EEE T WNE B R EEREREETS,
HixMHAADN RCM 5. #BREHHEAER
Refkie s MBS RS AR AT AEMNE 2t
TAETHRI (plan) , & RCM V45 T/ BUR A B AR Ay
B

W& IBATE AR B AT (do) RCM {4k
RORS 2/ 4 34T 95, A WS AT B8 L 0 R 4R N 4
B BRI BT AR R R ER R B

KGR VR A/ YE 3 P s BUHE

WEGREHRE IR IR A/ RIS AR
B HEZERT (check), B i & RAM ( reliability,
availability and maintainability) "' (F] & AT ¥
A 4E& 1) \PoF ,CoF \MTBF MTTR %8R & {bi% &
BITEHR. BACBURG I/ 45 Rk Bl St br ik
HERXRFERE/ R R BEES.

FHE AT ERE/ P ESHA SN, AE
(adjustion) RCM T.J B M B 5. LAAT M .0
H4E 15 P 3 22 3 PDCA ( paln—do—check—adjustion )
TEER , 52 st & XURG B S p) MR e b FHad 72

4 BT RCM SHEaELERITHE

B A KU B R X R P XU B B R E R
R BE B PR R B RO MG 2/ 4E 1P SRS, B R RER
RE/FRBRLTETIETS A, 8 M RBE
FUXHEBEFIIRAR, FEEFINEFINE
TV AR A ER RR RNEESER,
R R FERAT A S FENA L A
BEER. #BH NG REEETE  %BHH
MBI FEBESFIRAR. — W 4E1H5



676 P ® I Wk K % % #

2012 4

RAANLARR I E, RAERIKE EFRE L
SRE WEHIES T APAT 5 75 —FR 4B R
BT W S DL M. 7 % b T 78 Ui 5 20 1 A R

T4 B 1 % f5, @ ;= ERP ( enterprise resource
planning) 7745 T 83T BUK G0 45 . F 3
B R LRI 0 R RE R BT AR

Kot e I 5 5% #EBT eI
M oM | [ORERE]
+
\"{ oM | 201 BHES] ~ [ E&5% »| BT H 2]
Eain 3 1 g HeipFIRaE: AL, GBI B 1S &5 o .
Pyt BLE Pk, (755 A UMES IR HETURRETH
B s
<}:| HeET <
BRI
AT
PMO2 T 3.

B3 WRERFOHERERTE

Fig.3 Reliability-centered intelligent maintenance process
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Fig.4 Latest monitoring maintenance tasks



%5

XSO, % LAAT SR N AP0 B R4 1B BRI AL 677

49. 1% AR 19 &, 53k & 55010 31.3%.

2 FMEA b7, & PR M i EE R FEE
RERS SRR CHRKBER RER FHMES
FiE. AHRARS NS ORENE RER
W A1 A 2 % T B Ok M W 4R 3l 2R e L RO
HABEMRK. EHMRESENE, SIRFIEETR
(B 4) BB IZW R E RS REERES. LU
ARV H, ZIAH WL BEILET, BF
Bently3500 HLAA R AL, F R WA BEHEAXR
iR sl AR R PUIREE R R E SR
B2, BSHEA P E N IRE P RRE R
A EEAEEHEE, REWRAREEB AT
BEFBRARRK BBESSREENREBE R
K. &t RCM Mt g sr 7 DAl g4k o
DR EREEB R E RS, RCM B8 K ms @ T0Z MK
BV R BRI R G, 8 o I A0 43 5
) AR SRS S H N 2 W R T A O
RN A O R IR S SRS T
RS HE. RAEFRSEEREE, Yk
B R SR E S HOR B R E S BUE LR AT,
TAENGAALA] LLIE o 45 35 4 A TR 12 Wk B 3
AL % 188 S AL, T L P LA T R & R R AR R T
fE&4r. HEBE 3 IR EReEG TR, 4E TR
Uil LA S e i 4 1B T R M AL
B R TEEIT R, & 4831 R A7 7T LLR AL
SHEEH N, AT RBOR S4B M 0. w4
BRI AEE R EE AN LAT DL S G R,
H {88 48 &2 5K B BT A e ) R R AR

6 Zit

1) IS4 ol Y 4B T SR AR ALE & 4 il
WTHERBE TS E S, A THB A
S LA AR S v 1 4R 48 B AL

2) RATLLTTFEAE R bl B 4R de SRR BL i
HO 448 SR TR L AT AR R A A X AR 2 e
A A 95 40 OO P 4B 1B AT 55 R B I 4B 1E 55

3) LARTEE P bl i 418 e SR AR R DL 45 XL
BEEIZL, REZERNRSRGHEIE LB

4) LARTEEHE Sy ool B 418 e SRR R DA R IR 1%
ook RN R =R DUR R R 0 S ak ] ]
BARUE T W H BT IR 2R A S

5) REEBE—T R G4k Gl R TR, W
KREVR &GRS E LB R, el T

BRRE TEEARAR RERE EPARFHET
R BB AR AR I E — B R 5

S E Wk

[1] DESHPANDE V S, MODAK J P. Application of RCM to a
medium scale industry [ J]. Reliability Engineering and
System Safety, 2002, 77(1) : 31-43.

[2] BWA, BE&E, TRE, & AR s rl

RALLI]. HLAIEIT, 2009, 26(11) : 61-64.
GUO Li-jie, GAO Jin-ji, WANG Qing-feng, et al. The
optimization of rotating machinery maintenance way in the
petrochemical enterprise [ J]. Mechanical Design, 2009,
26(11): 61-64. (in Chinese)

[3] ETI M C, OGAJI S O T, PROBERT S D. Reducing the
cost of preventive maintenance ( PM) through adopting a
proactive reliability-focused culture [ J]. Applied Energy,
2006, 83(11): 1235-1248.

(4] &K, Ham, B DATRESPLOHESERHE
BIXFF[I]. EWRLBER¥HR, 2004, 16(1) : 15-18.
JIA Xi-sheng, JIA Yun-xian, WEN Liang. The reliability
centered maintenance model and its support[ J]. Journal of
Ordnance Engineering College, 2004, 16(1): 15-18. (in
Chinese)

[5] AGRAWAL V K, GANDHI O P. Reliability-centered
maintenance [ C] // Proceedings of SERC School on RAM.
IIT Delhi, India;: [s.n. ], 1997. 145-152.

[6] The Engineering Society for Advancing Mobility Land Sea
Air and Space. JA1012
centered maintenance (RCM) standard[ 8]. Warrendale,
PA, USA. SAE, 2002: 1-57.

[7] GABBAR H A, YAMASHITA H, SUZUKI K. Computer-

A guide  to the reliability-

ailded RCM-based plant maintenance management system
[J]. Robotics and Computer Integrated Manufacturing,
2003, 19(5) : 449-458.

(8] MOORE W J, STARR A G. An intelligent maintenance
system for continuous cost-based  prioritization  of
maintenance activities{ J ]. Computers in Industry, 2006,
57(6) : 595-606.

[9] HERDER P M, van LUIJK J A, BRUIJNOOGE ]J.
Industrial application of RAM modeling development and
implementation of a RAM simulation model for the Lexan

plastics [ J ]. Reliability

Engineering and System Safety, 2008, 93. 501-508.

[10] PERES F, BOUZAIENE L, BOCQUET J-C. Anticipating

plant at GE industrial,

aging failure using feedback data and expert judgment
[J]. Reliability Engineering and System Safety, 2007,
92(2): 200-210.

(FEsE 20 #F)



