


FAILURE MODE AND EFFECTS ANALYSIS (ME.A) OF DIESEL. ENGINE 

MARITIME TRANSPORTATION FOR SHIP NAVIGATION 

VSTEM IMPROVE.MEN 

., (o sic M ew 

DANNY FATURACHMAN 

faculty of loh stria 

UNIVERSITY MALAYSIA PAANG 



SUPERVISOR'S DECLARATION 

..0.4 

a 
0an 

1 - 4M. 44  
SHARIMAN BIN MU'STA,A 
SENIOR LECTURER 

·4/·/r 

• 

hereby declare that !hoe checked the the odbve strong belief that the the i 

equate in terr of scope ad quality flt obi.id the degee of Mer of Te hen logy 



• 

STUDENT'S DECLARATION 

Signature 

Nae 

ID NUMBER 

bed 

- 



DE.DH€ATON 

TO MY BELOVED WIE ANGGAINT TYAARI, AND MY CHIL.DE.N, 

ANG6A, AMANDA AND ANMAIA, 

MY ARENT AND ALSO MY PARENTS.IN-LAW 

• 



• 

ACKNOWLEDGEMENT 

fist d toner ost, prise be to Allah the Almight y for Hi guide ad ble din g  
raking my drear core rue ad in eon pting this thesis fully 

fwoe like to tepee to my e gr de thhety 
bneik harim bin Mutf for hi iolobey d 
con tat support in fr.ale t.hi re ch uibl le l hwy heed fr with 

0g poof and 1  his  sop pe nt  firoen  the  fit  l  
studied here eitde cone hudigr fate/get4fop pogr ie vi.o 

about my re of#rydive Lake4hi tony le 
tdy. Hi exp ti ad valb i hare help d me in en ting ad fi 
mythe.id 

My gratitude a well o to  all  ad  no  ff  of  td  

tivedit Malyi spocity fealty of Te logy, Centre of Gh 
Shady/COS (ow bee PS to te  of  Po t.gr dote  S di  a  Re  eh  le  vie  (  

l)and be dah ti. Ibey have helped me in many wyd hare re me 
when l fished my thei 

aloshared the credit of my ol with col.leg from the thriver@ti Maly 
Phagandalo Dre er la hni verity hal t  l  hi  thesis  would  not  ave  
been  possible without their help in providing s, and sh rio 

lack lede fy a pt d pen t i  
law  fo  their  love  dead eri.fee t lif tdk for wifed 
lo my children foe their .ei flee, d were iviable to 
this re nth po sible fan at lo for word that could pro pe rly  deenit y appeeior 
fl the dev otion,  th  i  er  bit4try$6 S id t foe 
big fled i %lord also my rel fily in Pal (er to tel 1 
UMP foe their support and kind help tome. 

lie it but not the lest to tho who tee dootape bee do bee 
equally contributed to the fut of thi thesis, tk yo very mooch 



• 

ABSTRACT 

ldon si is the word'largest archipelago 2/J of the is cornered by lloreeve, 
4let of«hi accident occur every ye do nay dee large of 
ca.tie [ffoe we hoe bee taeta + the.fety f e 

to fully nply with the SOLAS (Safety of Live a Se 
lotcrnational Mitire Ori.ton (140) 
0no chemic, ow ed  ed  wot 

accident Thee nay accident in in 
during 200$ until 00, which mostly are du to error ad only lw 
6al d other l c c  Me  of  (de  p  occur  dee  e lee.  o( 

srityand safety. The equipo dye on boend hip will mot 

fie or reliable if they are not properly • ta this study, Pile Mode dd £fleet 

Analysis (MAJ#pp00%hi risl met.h do lo r  to  tde  

potential  failure roded their ere fie pt detadyt 
0of, especially in the hip dieel tie section. This study po p e  tlr el ;of the 
fuel oil of the ship dieet ~ eel oil, i et ly in poi 
which i designed to.ply ele flue oil te • dieel 

deel g  matot  PM±Al found to be effective tool or to be red fie 
dentiyig po.bl filed a. their et.fees le vi life cycle phe of dieel 
ngoe, MEA activitieredvid to be properly executed ad detailed FMEA 
pod edelde used priority efen De lg c be 

the developed PMEA does nits, especially for the mot eroe flt mode i 

with hi.he difficulty o their po Nit 



I 

I 

I 

I 

I 

I 

I 

• 
• 

• 



CHAPTER1 INTRODUCTION 

' 
4 

$ 

' 
• 

' 
' 

l 

• 

•• 

vi 

Probler Suter» e  

Re ser  nch  background 

'."­ Rewarch Quest.ico 

Stady hi fie tic 

cope ad Limitation 

Or ieir of The 

PVIO'S DE CLARA TON 

STUDENTS DECLARATION 

Dpt€TON 

ACKNOWLEDGEMENTS 

ABSTRACT 

ASTRA 

TABLE O CONTENTS 

LIST O TABLES 

L4ST O FIGURES 

LIST O APPENDICES 

LIST O ABBREVIATIONS 

TABLE O CONTENTS 

' ' 
12 

'' 
I4 

IS 

I6 

1.7 



CHAPTER2 LITERATURE REVIEW 

• 

• 
1o 

2 

1 

6 

" ti 

2 

2 

24 

25 

25 

2 

2 

" 

" 
" 4 

4 

4 

3 

35 

6 

7 

" 

(s) of he Si 

Safety of the Si 

24.l Formal Safety 

242llanrd ldeetifieti 

241 Rii 

244 id control Opie 

4.$ Cot-benefit Arent 

24.6 Dciion Making 

MEA (Failure Mode feet A.al yis) 

2 4 kegultiom  ad  Lew  bot  S.  Ae  

232€ace of tde Sh Accident 

ieet Engines 

Su nary of ate 

34I  Type of  uody 

3! baa Collection eds nee 

Raking Criteria for the FMEA 

2I Severity k ling Critera 

22 Enviroentl, Safety end Health Severity Code 

24 Detection ling Criteria 

MEA of Diesel F a $ 

3.1.I Fuel Oil System 

2l 

22 

21 

CATERS METHODOLOGY 

25 

2.6 

2.7 

.2 



Ill 

i 

Ill 

i 

i 

i 

i 

i 

ii 
I 

ii 

, 

CHAPTERS CONCLUSION AND RECOMMEND4TON 

$ 

.2 Cooeloio 

$.J Contribute of the Sedy 

$.4 econ mer datic foe Future Re red 

REFERENCES 

APPEND1N 

7 

7 

4 

1% 

7 

• 

• 

13.2 
. 

Oil S st 
1 

' ' 13.1 Water Cooling System 
39 

3.1.4 String Air $ , ., 

9 

4 ... j of(tee 
40 

, 

€uATR4 FINDINGS 

4.l lode is Ship Ace id Dot 42 
4.2 FMEA Analyi 45 
4.3 Nvi ion5ye logo 69 • 



LIST O TABLES 

fable N Te 

46 

$0 

$ 

$ 

$$ 
$7 
S 

6l 
6l 

6 

66 

66 

67 

67 
6. 

6 

6 

6 

70 
7¥ 

• 

Aeeid checteritic Se T 
Potential 4rd  identified 

frequency Ai.et 
Coe qi nee Ag n 
Vessel Comp rrr ts and Op ratio Allee 
Suddiedt fee MA An'yif 
MEA Chart of Fuel Oil Supply S 
Severity alg Creri 
SA4Severity Level Defieitioe 
Oeeurenoe Roling Criteria 

Detection fling Crier 
Nuber et Shi Accident Accordig to Mine Cot 

• 2005.-2010 
Nuber of Marine Count Decis ion  by  Peto 

Ship Accident 200$-200 
Number of Victim Aocoding to Marie Count 
Deei6 200$.-2010 
bet Spee and Min brine of#Marie 
MEA Analysis Chant 
MEA Eflieet fl Min Engine of fet 0i ten 
MEA Elect for Main1 • %Le ta 0us Age otL. g0MD 

MEA feet for Main En gh  fWer Cooling System 
FMEA Effie for Main Engine of Sr ig Air Sy 
MEA Severity Cl of Fuel Oil $ 
MEA Severity Cl of Lu ing  Oil Stem 
MEA Severity Cle owe fooling Swee 

FMEA Severity Cle of Sorting Air Syer 
Fuel Oil Ster Critical Effect ft MEE 

0u Syler Effect flt ME 

Water Cooling yten fleet for ME 

Sating Air Syten Effect fit AME 
fuel Oil ystem failure 
Lubi:atitg Oil Ster failure 
Waser Cooling Sys Failure 
Strting Air Syterm Failure 
Ranlo Criteria for fuel Syler 8 
Rik Matrix el Syten 

4.4 

4.5 
4.66a) 
4.64 
4.64e) 
4.64d) 
4.70 
4.708 

4.7e 

4.7 

4.8 
4.9 

4.10 
4.4l 
4.12 
4.1 
4I4 

4.15 

4.16 
4.17 

2.1 
22 

23 

24 

2$ 

2.6 

2.7 
.1 

1.2 

'' 4 

4I 



A Simple Model Coe of 

lnfort tr a flow FSA 

Number of Ship Accident 

Decision 200$-2010 

LST O IGUS 



lg 

• 

• 



� 
• 
• 
• MK6 

• 
CSR 

DFMEA 

DNV 

• 
MEA 

O 

FSA 

• 
0MDSS 

Gr 

HAZ 

• 
HFo 

It.o 

IMO 

I 
ISM 

tsPs 

rru 

I 
KNKT 

Lo 

LOA 

I 
LP 

LWT 

MAI 

I ME€ 

McR 

Ms€ 

I NTS€ 

OR 

SA 

I $MS 

sTCw 

I 
swIT 

scG 
HA 

I 
Rc 

I 

I 

I 

I 
I 

LIST O ABBREVIATIONS 

de Geo 
• 


