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Research on status and trends
of ship repair & maintenance
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Abstract ; The status of ship maintenance and repair manage-
ment was analyzed from aspects of maintenance system, math-
ematical methods and models, and development of decision
support system, etc. Result shows that there has a larger de-
velopment space in ship maintenance management method re-
search, and the research of new optimization model and algo-
rithm and their applications, the development and application
of maintenance decision support system are still the focuses
and directions in the future research. Marine repair at sea
should also be on the agenda.
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The trend of maintenance practices

EE&WH AFHHEERELFR A LIRS R BT H (20102125110002) .
EEEN:REZ (1986 - ), &, 44 E-mail : hysang@ 139. com; BiHTiE " (1956 - ), I, #0¥%, i+, [+ A BT,
E-mail ; xxlian77 @ yahoo. com.

PDF fgZ& (s A "pdfFactory Pro" s iii A7 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

PDF f&Z& (s A "pdfFactory Pro"

52 KEBFRFER

#41 %

PERE T BEZ B4 K T LU I SR IR AR R 1 4
BT S S Tk T 1 5% i R SR B 4E 42 7 5K
Faf— B aFm LU T I8 B %, 0.
BrE AP TR R s HoR, il B R N 5 R, S
HIRHB IR FIRGCR MR BT,
AL R 25 ST A SR o e oy et 2 A, R Z B BT
YA T (S A5 BRASE BN TR B ZE AR AR 4 12 2
o e 4R T X B T R RS
THOLT IR AR TR E A0 4R, LU AR
AT ZEMNEBR AR AT IEENRER
HARGH 4.
REHUEAE , BRI RITRET 4, B R
B BT AR, W B I AN, R B 5k R
P A , RO E B R B R R 4B 7
gt B, MR A M H R G A AT SE LR AR
ESF 18] A4 T AR , 241 9512 54 I )R B — RE
I, B R SR I, SRR TR A, ST
VLRG0 TN Z e A, Of
$ie BUSE 25 A AT R A5 O T B A i .
1993 4F IMO A5 35 Fy [l s % 42 4 B AL (1SM) Fr)
510 TR TRATALE T AR AR 2 I A R R AT
AR P B S35 BAE , LA PR 2 ) 8 R el o o4
SRR R L B LIS A TR TR R
Fiases , E PR AL b2 IACS 75 1989 4E42 i
T PMS B, T EM 7R 1996 42 iR BB
HEAT AR M E ILVE) F5IA T PMS 25K, PMS
JEARAT A AR EAE AL A BR il E & & T
AR B g RO R G A IR TR A 2 R
Fe BT RO R R RAE R . A E 2
WA, 2 RIARSCAE BRI AN B A% A Al
ET R R AT, SR A DL IR A PR R AP A2
AR, JEHERIC KA B R IFFIT L &S &
B MRS RO R R TS AR IR e 1) N B L
IR AR, S0 AR A8 (A IV P s ], DAL T O
AR R R4 A E A E AT
B R G BHEAUE FRE R, R E
SER T HBERAAR RS RS MELS5
T AR RGOSR B BRI EL T RE
YEE e PR S SCHRES | 2T R GE MRk T S 4k
WHoE T EMLEBTE R A R G & 4 g (159
B IE T AR AR A S ER .
DAL PR S s I AT -B2 AR g Fe il
A —FP e 7 X, R4 BT R B — P SE
2T IRPERT RGBT IR 1 W K4 e T

SEHORBE B AR B AT 18], BI7E M & A 2 AT 4E
18 B3 B TR R AR, TR e 28 2 A=
LI B DXURSY , Y24 T V. (R, R I
IRACHEE (I , 5 AR B B IR 2371 3 48 Jo 38 , ki />
I RITHEFG , ATIT IR 2 900 g SE RN IE- 77 3 . 35X
Fp s 7 BT X A ROHESR  (H R B A
BR MEATHARS SHS TREMEN
P W RISk PN S )
ot ELV R0 9 22 43 B Bl T B e B A 4
1&. A 1B, MG 4EE 5 =28, 43518 RCM
(AT EE S O B3 ) (RBICXUBS 2 45) F1 CM
CIRAEE) , HR RIS 4 e 5 — MR TH R4
BE B ARG (CMMS) 4 Bh JE1T.

RCM &5 TR EFERI, 5 B = sk b
o H T B8 747 R KAL BT, UG
TAREFHIRL ISR Mokashi 45 B i %o bt 6L 5
REARBIZEE TAE , 49 T RCM ZEf AR I 5 4615
IR , LRI A 2R 52 1) BE AT SR ) 2 A O
TIE B HCER Y Oy ¥k 0 3E R 1 S A RCML 5 3 i B
TAE Wi, Robert 2571 43 ¥ T 26 [ MY & 41
(ABS) 42 Hi 7Y “RCM R EER AR 568/ 7 R
5, ¥ XU B R R RCM Rz TR AL 4R B 4T
45 MATATIX BIARAG W] S0 B £ , 38 2o 32 481 43 A7 B8 i
T RCM TEMSAA A 4 8 0 57 o 00 52 B o T LA B
HIER AR (R R T 4R H A EER

B TAMEZEPATRE R E T RBIJf
HB BRSSOt B R NG a8
H (HSE 2004) Fl & 77 £ 48 B H 388 19 £ ( HSE
2001) Hr. SCHER [ 10 ] ZE R FE T AT L IR & 4E 1B L
Al b4 XU AT 4R 8 R G5, A FH O 2 4 O 1k
R bR 42 R L 59 KUK 7K . Hamada
SN USSR E TN B R Sk e, AR E
AR AREE B0 RbK RBI Jiz I 445+ oy, i
SR B A B AE R, Turan S5 DL 2 5 A A
e 53 HT 1), BT XU e I 5 AR %o A i R 3 2%
FHM SN, SCERL 13 ] 52 Y RBL 2347 T AR A TF
FEFAE DG )R, 50 2 AR AR 235 1l 0 e 4 L. SR
[ 14 ] AR Ko AR B0 i B B T i
FEAETRA: B AT SRR SR AL TARITF S5

British Standards 52 8 CM 4 ( BS1993) . %f 3%
AR A RS 10 B 7 R 0 1k R S 1 8 2
it TR, LIk E IR R TR E 4.
BSI/TSO ™ AR T ORZS W 00 A TR R34t 45 25 Fr o
NSRS M SR 40 T B AT 7, L4, BSL/

8 F FlAS 2 17, www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

PDF f&Z& (s A "pdfFactory Pro"

%2

ERE,F BMBEERFAETERARARE S S 53

1SO18436 Ay b S i AR 25 Wa I A B3 9 28 s A4
ARIKFH2 H T 23R, Wang 251D ROMR A W5 I A
N7 T T 0 B P A 5 8 U o, o S T A R
A AR B I AR5 R, XA B e
ARSEAEFAT 204, AR ST R A T B AR
$#. Chandroth'" | Yamamoto 25" 43 81 CM [f
FAF L LI 25 BARZS W Fn ING MR AR S5 1 i
P 57 B I .

RPE AR IR IR TR B, B
RS AR AR, RE ERBEAR G A
BAGIFTF 1997 4F 6 H kit 7 (AR ZE 15 R R 4k
) EFKRHE,GB/T 16558. 1 —16558. 7 1L 7 /M
SEERGY. CHRARAEB IR IRIA R ) (FTFk CWBT) 24
1S AR S B B E PR B4 R O A i &
HHES JERETR EE 8T — 1k —Fb
A B S AR B R A R, AR
THEAURARIE AN & S H R G DD SR RN R
7], B A 2R R EEE RS MR
HERA, AR IR A W R 4z r =
— R, B B AR A T 1 B K BE He 1 ik
R AR LEE O 2 FE B 1R A R L 4
BT, A R E D 1 LS 448 77 U 78 s T
W RER S AR s Mg B A s AR
f B fiAT % 2 W B RS e T .

2 HEFERME
2.1 HR%E

W& I B 5 e B 16 T R, — LR
5 B YEERTa] 2 R AT SRR S R R B 4t
45387 (LORA ) B E H 5 4B 7 RINA L
Tres R A ORI AT B A AR 4y, AR A
B A7 il TR e P B 2 408 40 7 4B A, 1
HABHN (W R BEER) W&, IHE g 451
1 5 448 O R AH 56 10 2 B MEFE AR I AE & BF 4
B, B FIATIY B e B I B 5 B
FABL R R PR TR B AR R AR R BT O A%
T A FTEM R R R R .

SCHR[ 21 T3 ST T B TN A A AR A iR 1
B HT PR AL, X AR 4R B 8k Or B & TR
FIAR J7 58 vh & M DL 18 b5 4T 43 A, BATR— B2
Bt & 7 SRHEATHERR , HEMT 28 H B U7 8. Sk
[22 N7 T M AR 4 16 B 2 5 1 2 B P SR AR
B GBIV E AR S BB S s T AR
BRig, LAZE G 3 TR ER B N B Ar R, BT T

ENBEEIEE: S 2 SRS 3 I W Ed NN
B, HERIE ) BAEgEE 0). (B S RIT R 2 24
MHRE—RG D PR RS WYL 8 T, H
WG MERGEZRZRFE—-RETARRER
WA BEIN T TN E R BT, 22
B RGBS 2T RIS =4 5 AT 5T AE
%.
2.2 EH%E

B TR IR, ORI & LR
BATRS AR YR h /e e B 118, LASE BB 8 TR
SR IR SR R R ORVE, MRS
B RPN R s — AN B Wi i AR TE 8 1847 1 /)
BAE L ; — T EA AT 230 M R TAE.
Deris 25121 D) J5 3 2 Fe Al b IR P8 W 2 SR TR
IOAC P R A 0 e A AL R S v AU 4 £ AR 1)
BB R — -8 B ) B, DL B4 8 7k RIS N
85, EAT AR 2 [0 R Y 2 B ( Constraint Sat-
isfaction Problem, fij#% CSP) , 3fi& 3& & AR
BRI R 5 AR B IR AR B
TEARIE M ARE MU I RTIR T, R R 4R
T AR W AR ECR B & A8 LR ) 418 22 HE
(EFEAEBA 4R B 1) K [R] FR B 1H) ) | {175 [F] B 4k T
YA RS BT ARE i B /0N, DA o3 R A3 A0 AU
EER . SRR B T TR T8 SR AT A2 I DR 2 1 A [
RATERAEITH, XE— R E ERE T %8
B R BRI, JAh , TERE ST A BAZE 5 8030 7] 2
I, FULATE PR O o R I 4 46 B AR 5 W R 2 29 BRI Y
A6 IRt B A Sy BIF 9T B B 4. Turan 254 R #E
EEXTEE R4 AR, R R R R BUR 5T T
DAARARAE R R 3 ) R AR DU AL IR R LA — R A
e AR ), DL B 2 A 22 B B
WA R 2 T o R SE T DALAG AR 412
1] i A= i JE 01 3% AR Y ( GLCMC) |, IR B R AY
IR T SRR DR IR S 0 R, [R5 0 T
Eiz iRl g8 &L 9 H AL SR A, (BB AR BT
B 2% SRR AR 12 SE B 1R B4R Rigo MU 7E% 1%
TR A Y L T A R A F 370 000
IR (g 2 2 A B B3 B B LNG i 415
TAER S TF RS A — R S X

Pillay 2 #| i Delay-time" "' J& B 1)) 35 X ¥
AR RIS, DU 415K R 330 47 SO0 AL
FERR B I PRGSOk 28 [ T — 4
AR A DR IR B2, LA A0 VS A W 4 o IR
MIEAS 53T A FIEESL T Delay — time A4 5

8 F FlAS 2 17, www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

PDF f&Z& (s A "pdfFactory Pro"

54 KEBFRFER

#41 %

AR R | B et S R HE AN R 15 TR 3, &
PR IR TE T R O i LA S 4, I B o B
FIAE R, DA T I 20 A 4 45 TN B]. SCHRL 29 1B 5%
T AR R XIS TR AL B AR 15 % 1 4k 37 7 5 )
AL SRR T BB EY . g S, ST FTA R
RUPEAS Wa 1R A8 R AR R RN B e & 4
BRI s FLVR, 209 DA4Z T At ) R 445 2% Ak
B A, L AR 7 72 5 1) L 30 A A TF 2% 4377 A 461
BT T LE TR/ N LB T R A HAr
#) Delay-time 81, | yRAEAL Ny i), Y9 )2 DL SE &
PRI M RTEE. 4 T AR 4t 2R T/E R MR Z
RGE IV WL IR, 56 2 500 58 & R 2 AN
TTRERY , R A B2 X0 A J7 1k B A T W 00 4 f i)
FIAE S & PR Il [a) R HE 1 T 4R SE RS

Go ™ V& DL SE I MR 1A 2 Sl 5 T 4 X 2 18] B
PR E S W BEES MR B ST IR A S B R B A
HFIR BRI BB IR S REM BT
MY aat R TR, DL E & R AR R 4
Bt ) A SRR 4B TR HE T T 38 & SC P ALY
Ja R EE, D/ Me it R4 B 8] 5 52 Fx
AR TE] 2 8] 1) 22 2R B AR, XA R R T R R
R, LSRG R GL W E T8 0] RIZEAE B ).
2.3 Hftwix

Aksu 2PV RIS 1R RIS 1R T Bk
BB FIROR 237 (FMEA) (B 4347 (FTA) |
HIRBL R E RN AT REMMIERE RSN
RS EAS 23 Hr . Traklis 25 78 Aksu ZE BP9 Y 5
itk - &5 7 P e R = il B 88w BE 43 B ( FME-
CA) BhA BB 73BT (DFTA) S5t g, iR 48
BB S AE N R BRI R R R RS
RIEEMEIEAT T VRO, SR T R G R ST RN
BANRGJ 4 RGN T, OB 555k
JE U BB s SR8 T AR HE. Guot™ %A1 Ff BP 4 8
) 285 52 N7 25 PR A O 4 4 3% R OIS 28, B 9 T
MR AR AR08 B AR I S PR 2R R LX) 4R 48 i A 1
R ZEERRE SR E R wILE, B
SR BEAR, X AN I T 1R R B AR T
BRI R AR TR . FE AR L & s R, AR
IAABAT 55 2 2R AERAS L B & 4E 4P PR 52 KT i
OB B E IR R AR AD B ARG B, (5 I AE
S HTABAAAEAE (R IR I, AR TR A5 B8 15 JRU RS 3 T
0 37 B R E AL

3 EMHR

3.1 REIFREFK

FARZE G DRIR T BRSO R G AE BT
PLER, SEBLA AR 4128 BB R /Y A 34k, SOk
[33]A AT —AFIT KRR & 4B S0 A
RY, R R G AN AT i AR L5k o
WroT ik, 508 T R R S AR 48 18 251 B 3R 5 %
R, B AT AR, DL A A R AR H
bk AR R B A R E B B R ). (HiZ R
GRMPRG IR RS S B PR R AT 4
#7. Hamada 25" JFR T MR ME I 15 B R 55, R
GLeaas 4 AR, o AR A AR DL L WA
BRARG GRS LRGE NGB EER
4, B S5EMT A LA S E R 4 (CIM) A %, fif
TAHRB ARSI (5 5. 1% R G seH Bh ML I &
7 {58 B G B A A 515 . R LA g
BB R BAB 18 S SL T AR L 18 R R B R
G, VT I BUE BRI R FE ML A8 R e v £ 1 .
BARG A E BT REFNREEBE R
TR MR, I PR Ab 225 MR I8 A
BRI WA S I B , )5 3 T LA IT & BN 4 &
TR I SE WIS B PR AT B O, LASEBRZE 12 9%
R Bz ok BAR. HiZ R GRS RIS W
A 34k B BB TR BRI W A Y B 25 5 T A
AR
3.2 BLH%E

AR, MR LA S B E 2B EFH KX
TE. SCHR[3S 148 1 B4R RAaAs, RA 448
Fis BE DL A IR LR R R L. SCRR(36] 2
H T — R A AR A B ORI T R BV S —
AR AT, A Im g 4 e R ST
Tha , AN R BB AR, 5 H HT Y
WrET M E T RIS O 5T FIE & Bt B B, O 50
A2l | A A A S A S 3 R 8 R K
TR ETHEA 5 TS Tt 52, SCHk[37 ]
T T 3% Y AN R A 1 D0 b R B AL
Shit e T-BL, Ay HA I v AR R RE ) B R A A
A 1 B BRI R AR AR 5 SR BOR R IR SCHR
[38 141t ERLEh B N TRBITHT 5, R HE
&SR RSB BT, ISR PROs g 1 4
BhE, RLEE EVS B4 ST . FREE
TR AR TR0 B R gE BRI
(RL . 2009 47 6 A, g ZE AR W ML EA X 2 Sh 4

8 F FlAS 2 17, www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

%2

ERE,F BMBEERFAETERARARE S S 55

JOE T AL AE ¥ 4k 1B BEAT T SCHLiE ), B A
F SRS S T ¥ LA | e B e 4
BARIAREE, SRS BN R R BN .

4 %

A XA 2 25 SCRR I [ L5 2T, AT RS
ZEHX— U BT IS A A R AL e, 48 R RAY
W5 IA.

(D) BRI Bk BT S . 5 H A
Ty B AR EE , MARSN T BB SR 2 A5
EPERRZ , il 5838 4RI IR RN IR TR
i 8 BAYE T R BN R s o
BRI E AL

(2)FEBRIFFRF R RGE W IT A5 DAL
WEE TR R R, BRI IR IR RS
BT 5 15 L 5 B o B e % . T 0 L 3
BHE2 T BRI R D B PRSI R G
FEMARGE B T T AR/ 2, R HE AR 4 12
RIRTAE A S BERR CBER K.

(3) ¥ L4 BT, D0 PR TE 45 Bl g 35
BT 3l 7l B AR & AT, AR LI b 4R B
TREE T Rl A A SUT R4S TAE.

£ 2% 30K ( References)

[1] LAZAKIS I, TURAN O, AKSU S. Increasing ship oper-
ational reliability through the implementation of a holistic
maintenance management strategy [ J]. Journal of Ships
and Offshore Structure,2010, 5(4) :337 —357.

(2] . fnziaB S aE(M]. KE. KEEF
REFH RH:, 2009.

[3] IMO Assembly Resolution. The International Safety Man-
agement Code [ S/OL]. (1993-07-01) [2014-04-08].
http;://www. admiraltylawguide. com/ conven/ismcode.

[4] PINTELON L. M, GELDERS L F. Maintenance manage-
ment decision making [ J]. European Journal of Opera-
tional Research, 1992, 58(3) :301 -317.

[5] TSAI Yuo-Tern, WANG Kuo-Shong, TSAI Lin-Chang.
A study of availability-centered preventive maintenance
for multi-component systems [ J]. Reliability Engineer-
ing & System Safety, 2004, 84(3) .261 -270.

(6] ik, RER. @BEEE[M]. Jtat LTk AR
#t, 2007.

[7] 0. FESMEREHEX A REE(—) [T]. &
HEM 544, 2000 (7). 36 -37.

LI Bao-wen. Development of abroad management modes

in equipment maintenance[ J]. Plant Maintencence Engi-

neering, 2000 (7): 36 —37. (in Chinese)

[8] MOKASHI A J, WANG J, VERMAR A K, et al. A
study of reliability-centered maintenance in maritime op-
erations [ J]. Marine Policy, 2002, 26(5) ;325 - 335.

[9] CONACHEY R M. Development of machinery survey re-
quirements based on reliability-centered maintenance
[C]// ABS Technical Papers 2005. [S. 1. ]: Society of
Naval Architects and Marine Engineers, 2005229 -
244,

[10]KHAN F I, SADIQ R, HADDARA M M. Risk-based
inspection and maintenance ( RBIM ) ; Multi-atiribute
decision-making with aggregative risk analysis [ J].
Process Safety and Environmental Protection, 2004, 82
(B6):398 -411.

[11] HAMADA K, FUJIMOTO Y, SHINTAKU E. Ship in-
spection support system using a product model [ J].
Journal of Marine Science and Technology, 2002, 6
(4):205 -215.

[12] TURAN O, AKSU O, LAZAKIS 1, et al. Mainte-
nance/repair and production-oriented life cycle cost/
earning model for ship structural optimization during
conceptual design stage [J]. Journal of Ships and Off-
shore Structure, 2009, 4(2) :107 - 125.

[13] PAIK J K, MELCHERS R. Condition assessment of ag-
ing structures [ M]. Cambridge (UK) ; Woodhead Pub-
lishing Ltd, 2008.

[14] SOARES C G, TEIXEIRA A P. Risk assessment in
maritime transportation[ J]. Reliability Engineering and
System Safety, 2001, 74(3) :299 -309.

[15] BSL/IS017359 ;: Condition monitoring and diagnostics of
machines - General guidelines [ S/OL]. (2003-07-
01) [2014-04-08]. http://nickd. ru/standart/tk-183/
pas/idocs/ standard/iso_17359.

[16] WANG G, PRAN K, SAGVOLDEN G, et al. Ship hull
structure monitoring using fibre optic sensors [ J].
Smart Materials and Structure, 2001, 10,472 —478.

[17] GOPINATH C. Condition monitoring; the case for in-
tegrating data from independent sources [J]. Journal of
Marine Engineering and Technology, 2004, A4.9 -16.

[18] YAMAMOTO N, KOIWA T, DOBASHI H, et al. A
study of a fatigue management system for long LNG car-
riers using a new fatigue damage sensor[ J]. Joumal of
Ships and Offshore Structure, 2007, 2(4) :361 —370.

[19]&RE, Fzm. BT BRI 5% ARETT &
[J]. EHLA TR, 1998, 9(12):30 -33.

JIN Jia-shan, LUO Yun. The cost model for level of re-
pair analysis [ J]. China Mechanical Engineering,
1998, 9(12) :30 -33. (in Chinese)

PDF fgZ& (s A "pdfFactory Pro" s iii A7 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

56 KEBFR

$ 3 %41 %

[20]4R2E, FdR4e, i . WAl LR R 455 0t

[T]. REWEAREFEM, 2009, 35(2) :27 -30.
XU Hao, DONG Zhen-hua, XTE Xin-lian. A compre-
hensive analysis for levels of ship-repair engineering
[J]. Joumnal of Dalian Maritime University, 2009, 35
(2):27 - 30. (in Chinese)

21 RE=,WHE. ETEXNDHT AR5 5] 5
[J]. bifpigsiRopa24), 2011, 32(2) ;34 - 36.
SANG Hui-yun, XIE Xin-lian. Analysis of ship repair
level based on set-pair analysis[ J]. Journal of Dalian
Maritime University, 2011, 32(2):34 - 36. (in Chi-
nese )

[22] WhBE, B, e, & ETIRMBMRS

AR A [T]. AR, 2009, 31(6):84 -
87.
XIE Xin-lian, HUO Wei-wei, XU Hao, et al. Analysis
of repair level for ship equipment based on decision tree
[J]. Ship Engineering, 2009, 31(6):84 —87. (in
Chinese )

[23]DERIS S, OMATU S, OHTA H, et al. Ship mainte-
nance scheduling by genetic algorithm and constraint-
based reasoning [ J]. European Journal of Operational
Research, 1999, 112(3) . 489 -502.

[24] RIGO P. Least-cost structural optimization oriented pre-
liminary design [ J]. Journal of Ship Production, 2001,
17(4) . 202 -215.

[25] RIGO P. An integrated software for scantling optimiza-
tion and least production cost[ J]. Ship Technology Re-
search, 2003, 50. 126 —141.

[26] BAKER R D, WANG Wen-bin. Developing and testing
the delay time model [J]. Journal of Operational Re-
search Society, 1993, 44(4) . 361 -374.

[27] CHRISTER A H, WALLER W M. Delay-time models
of industrial inspections maintenance problems [ J].
Journal of the Operational Research Society, 1984, 35
(5) :401 - 406.

[28] PILLAY A, WANG J, WALL A D, et al. A mainte-
nance study of fishing vessel equipment using delay-time
analysis[ J]. Journal of Quality in Maintenance Engi-
neering, 2001, 7(2) 118 - 127.

[29] PILLAY A, WANG J, WALL A D. Formal safety as-
sessment of shing vessels; risk and maintenance model-
ing[ J]. Journal of Marine Engineering and Technology,
2004, A4 ;29 -42.

[30] HUN Go, KIM Ji-Su, LEE Dong-Ho. Operation and

preventive maintenance scheduling for container ships:

mathematical model and solution algorithm[ J]. Europe-
an Journal of Operational Research, 2013, 229.626 -
636.

[31] AKSU S, AKSU S,TURAN O. Reliability and availa-
bility of pod propulsion systems [ J]. Quality and Relia-
bility Engineering International, 2006, 22 .41 - 58.

[32] GUO Bing-bing , LI Fang , WANG Wei. Prediction
method of vessel maintenance outlay based on the BP
neural network[ J]. Journal of Systems Engineering and
Electronics, 2002, 13(3):61 -70.

[BIRET, AL, BIE. SANGEBER SR FER

BT SEHT]. RERHER 2R, 2011, 37(1) .
32 -34.
SANG Hui-yun, XING En-pu, XIE Xin-lian. Design
and implementation of the level of ship repair analysis
program [ J ]. Journal of Dalian Maritime University,
2011,37(1) :32 —34. (in Chinese)

[34] AL SEAndeBERERRGEBOTHRLT]. P EE
A, 2004 (1) :38 —40.

ZHOU Gang. Research on integrated ship maintaining
and managing system [ J]. China Ship-repair, 2004
(1) :38 —40. (in Chinese)

[35] KIMBER A. Future ship concepts for repair and main-
tenance at sea[ C]// Word Maritime Technology Con-
ference. London: The Institute of Marine Engineering,
Science and Technology (IMarEST) ,2006, 3.1 —11.

[36] WHNE, REZ, K. —FART G 4B RN 5

FI] MAAEEOR , 2013,35(12) 50 -54.
XIE Xin-lian, SANG Hui-yun, ZHANG Yang. A new
approach for ocean ship repair & maintenance[ J ]. Ship
Science and Technology, 2013,35(12); 50 - 54. (in
Chinese )

[37] HKICHE. IRIRKEW 20 EHlsh i TR Cl// W

EEM TREFSBHERERE R 2ANGE B IS
SR SCRF L. 2004:359 - 361.
ZHANG Wen-yao. Elementary analysis on navy motor
repair methods of the united states[ C]//The Seventh
Proceedings of Repairing Technology Academic Com-
mittee of Chinese society of Naval Architects and Ma-
rine Engineering. 2004 :359 -361. (in Chinese)

[38] &R, EEH. A EVLsi 4B st )], 1
M, 2002, 19(5) :36 -37.

LI Zu-min, XIA Zhi-lan. Research on motor repair of
ships at sea[ J]. Jiangsu Ship, 2002, 19(5) ;36 —37.
(in Chinese)

PDF fgZ& (s A "pdfFactory Pro" s iii A7 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

