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Realities of the Engine Trouble on Fishing Boat and
Method of Reducing the Trouble

Minoru Tsuda*', Kazuyuki Maeda™'

, Shin-ya Shimokawa™

. and Junya Ichinose™"'

The engine trouble of a fishing boal is affected Lo not only bad influences on fishery management but
also possibility to jeopardize crew’s life. In order to clarify the realities of the engine trouble and to dis-
cuss the reducing method of the trouble, the data that have been reported from =Report on marine
accidents of Japan marine accident Inquiry Agency = were analyzed. The results obtained from the analysis
are as follows : { 1) When compare the data from 1981 to 1985 with the data from 1997 to 2000, the kind
of fishing, size of fishing boat and detail of the trouble are hardly changes. But a decrepit old fishing boat
is increasing sharply. (2 ) The proportion of the fishing boat’s engine trouble in all vessels engine trouble
is about 70%, and the ratio of the engine trouble of the fishing boat had been kept high rate from 1996 to
2000. To decrease the engine trouble, it is necessary to install the prevention system based on detailed
analysis of the trouble. {3 ) The engine trouble caused by leaking of cooling water and lubricating oil,

quantity and properties of lubricating oil and high temperature of cooling water accounts for 66% of the
whole. By installing these sensors, 66% of the phenomenon related to the engine trouble can be discovered.
{4 )In a fishing boat, the engine trouble may be able to be reduced to half by installing the engine stop

system that have three sensors and alarms.
1 FaApE

AR BT BEBTEIG RS, BEFRET A0 8 £
HEEI2E O 5 EEICHUD o 2o BEEE S 525 0N
DRT2% B 725383 R Twa Y, BB SR,
REERRE IR MITT L L B ICFEMB O Adr & BRI
BLTHRESESD L0, BRI NARET 2 HiEs K
Y ANESH L, BHEEHTIE, BEBEY ST EES
o r BeyE LT, SO EOERICMET 2 8RE
EoTBY, BRIV THFOEREPNERICET S
RE#IT->T05 Y, LarL, BEEHEROGZILR
BERNZH B SO0, BREVERIZED B EEIRRE L
TEv, BRI OIIEIC BT 5 BEEEFER O ERE L
JRAOHRTE L 2 OMIRICHT 2 HE " BT &
PR T > Y v &G L2 AR & BIHICE T 518
WY EH AN, WREBARIIKY, FRORER % BT
5 ELEDIZFDOEMEBLFILFE 2 E L2BE b w9
THh,

AL TIE, AR BT B RERIEIE R I O R & K
WAEENE LT, FTEHEFHTAAREIN TV ST —
RN 5 I LI LD, AR BT 2 BEREEROE
REEIEG IC Lz, RIS, BERGHERORE i+
B0, RHOERTH HEMI2ZEDT— 5 AW TH
ORI %, HEOERICLERERE L CRENE, #ig
W, BEIK, R, SV AOSHEE L, FhAEROEEIC
WA M TUVOERE LCRE, &, RE EIK, A
L olREEO 5 TRE, Br2sEBICAEL, i i
L7z, 8512, ZoORREFEIHBIEGFREERT 2/
WY AT MIOWTHEEL 72,

FORE, EBEGRR AR LB IR/ N 0
TEMEATE (, BEOER  RFEEICHESTE HHHY
BAP v, ERmy vy 08, EEmA L —F—
DIREE GERZ), BHKROHBITRER*RNT 54—

LEREB A BT A L L b, BEOHEEIREES
BT LI LD, HREEBFRE PRTE SRS
HrIrFELTRLI

20044E11 A 18 H 524+, Received November 18, 2004.

¥ 1 RERFEF BTN TSR (Department of Ocean Mechanical Engineering, National Fisheries University)

% 2 REKFEFETEREEH%E (Department of Fishery Science and Technology, National Fisheries University)



94 NS

2 BRI H T SERBEEEROE

f:l]]b

Fig. 112, PR 8 45 PRI2E B OIR#EHIT
ﬁFLtMT@@#_ﬁﬁ%@%@%%%ﬁﬁoHﬁﬁw

T, WEET A5 EMICELY T o 7o R BIA M S (5251
DNDKIT2% 28 7= 5 383 AN BAG I & 5 BEBESH T
HY, FERCHECEEERLTWD, L L, HEBIEFR
8 05T, TR 9 78T, FHLI0E0MT, FRUIIETOM,
TR 2ESOE L A ERC B B, T, BT
BIERORE - REFOHRPBNBDEEI NS,

Fig. 2 12, IAFN564E 22 & HHFI604E T 5 EM & 9
ERLERINETTO3EMROCFRIZEIIBTHEED
TEIEIC & B EMIBERROFEEZ T, MicBWT, Y
BHFRA R Lo mERERNNC X 25161, —XK
890, dA%bh, FEHERVKSEHEIFLENH20%%
HOTBY, LHOEHEIHLBODITEALELL T
BWIEbhb, w8, FOMONRIZEENE, HIE,
o, noBETH L,

Fig. 312, HIFI56%FE 42 & HIFI604E £ T 5 £ & Ep 9
EROFRIET TOIEMPUFRIZEICBITS b i
X A BBEGFROSG AR, TOXL), HEEE
BEiaREI Lo b EHI0%EE, #1300 100
M0 NYEMTHL I EWb» L, T, EETIF20~100
N v OERATEA L, 20 b ¥R L 100~200 & 2 0 kA
WML Twa,

Fig. 4 12, IAFN564E 22 & HHAI60E T 5 EM & 9
EOFERIET TO 3 EMMOFRIZE BT 5 A5l
2L AEMBEREROFEERT. MiIBWT, HREEE
T a el LB ORI O A1, BFIS64E 2 5 HFA
BOFEDHE T 8 BRI EHAE HOT D, 2

WZIZERMOMAZMZ B ERH3FTDO2 2 HOTVLD

WXL, PR O E HFERIE F TOME T, ic124
P EOBIS 3 o0 2 %2 50 Tnwh, Zhid, Wﬂ%ﬁ
D2001 B SEEEKIH DR E T 8 4 D EHE T ES
¥osmc Ly, ERNOBSIRESELL, #iEoEE
BFREZ SWUREORIRFFOF EHRASh L L L
BIROBIG LR ol b B b A,
Fig. 512, HEHTOERNIIEDW-THME L 728
HREORHADOEZRT . BIiZBWwT, HM6EDPHIHE
HI60E T TO 5 EB], T 9EDSHFRIEST TO 3EMH
ROFERI2ERE L I, BRFARAT IR DLL{, R
THEREETEY], BHEAROIHE o Twh,
LEoER LY, Binc B 2 EEBOERE, i

, s

"BIF - R

— @

R ENIZH LD DD, Fig. 2 ~Fig. 5IZRT LI 12
FONFEFITZEAERIEL Tl nwZ e dbrb, T,
HBIEOEED L VDI, Fig. 3ROSR X )12
%%ﬁ%t‘bt@%@ﬁ3 T 1 LLEA20 kR TH

’F»&Eﬁ?ﬁ

D, FHEEROFEMNZ L AUE, BIRMIGEEERL TV A5
MOESL - BICHATE 28E+ GERENE) v
VW, BRLTWTY, 1TEAEDOBIRIZ BV TIIHEMEA

WELEBEIID L 720, REOETBIERRETEENE
BEPICG DO 5 BB ENE ) THLH, 20

140

Pleasure Boat

12
0 m Pusher&Tug
100 Boat
N Passenger Shlp
80
0 0il Tanker
60 )
@ Cargo Ship

40

o Fishing Boat

20

Number of engine troubles

H8 HY9 H.10 H.11 H.12
Year

Fig. 1 . Transition of the Engine trouble.
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Fig. 2. The engine trouble ratio by type of fishery.
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Fig. 3 . The engine trouble ratio by tonnage.
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Fig. 4 . The engine trouble ratio by age of a vessel.
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Fig. 5. The engine trouble ratio by cause.

Table. 1 . Check item

L Q T P S
(Leakage) (Quantity) | (Temperature) | (Properties) (Strainer)
(Fifgm FO-L FO-Q FO-T FO-P FO-S
(Lubricl';?ing 0ih LOL LO-Q LO-T LO-P LO-S
(Coolir(ljgV Water) CW-L Ccw-Q CW-T CW-P CW-S
é& ARL AR-Q AR-T AR-P AR-S
(Exha}i(:t Gas) EGL EG-Q EGT EG-P EG-S
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Table. 2 . Damage point and cause

Damage point No. | primary }secondary
Bend of rocker arm of No.4 cylinder. Damage of suction valve, exhaust valve, starting valve and piston top. 1
Seizure and abrasion of No.4 crankpin and bearing. 2
Seizure of crankshaft of auxiliary engine and bend of No.2 connecting rod. 3
Seizure of No.1 piston and cylinder liner. Chamfering of lower oil scraper ring of all pistons became a knife edge.| 4
Damage of each piston of starboardside Nos.5, 6 cylinder and portside Nos.2, 3 cylinder and all cylinder liner. S
Damage of No.4 crankpin metal. 6
Damage of journal and crankpin. Deformation of the cylinder block. 7
Seizure of Nos.1 and 2 piston and cylinder liner. Damage of all crankpin bearings and two main bearings. 8
Damage of all main bearings and crankpin bearings. 9
Bend of push rods of No.4 cylinder. Breakage of exhaust valve and suction valve. Damage of piston top, 10

piston pin, connectiong_rod, combustion chamber side of No.4 cylinder cover.

Damage of turbocharger.

Damage of piston of the auxiliary engine and bearing of the turbocharger.

Breakage of clamping bolt of fuel injection pump flexible coupling.

Damage of No.6 piston and cylinder liner. Bend of connecting rod.

Damage of piston and cylinder liner.

Damage of No.2 cylinder liner and piston. Bend of No.2 connecting rod. Damage of cylinder block and fuel
injection pump coupling.

Damage of all main bearings and crankpin bearings.

Seizure of No.2 piston and cylinder liner. Bend of No.2 connecting rod. Damage of combustion chamber side
of cylinder cover. Scratch of piston pin.

Damage of Nos.] and 4 main bearings and crank shaft. Crack of bed.

Damage of impeller of cooling sea water pump. Scratch of cylinder liner and piston. Damage of rotor shaft
of crankshaft and turbocharger.

Seizure of piston and cylinder liner, Crack between valves on combustion chamber side of cylinder cover.

Breakage of camshaft. Bend of 3 exhaust valves. Damage of piston top.

Suizure of No.6 piston and cylinder liner of auxiliary dynamo engine. Breakage and the same rod of the
connecting rod bolt damage the frame.

Bend of crank shaft and damage of each part.

Seizure of No.3 piston and cylinder liner of dynamo engine. Breakage of the connecting rod bolt, ete..

Damage of crankshaft gears, intermediate gear and camshaft gear, etc..

Pinhole happened to the cooling water wall of the cylinder head exhaust path department of No.1 cylinder of
auxiliary engine. Damage of piston, cylinder liner, connecting rod.

Ring nut of oil gauge falls, and the ball bearing in the turbocharger turbine side is damaged.

Seizure of No.5 piston and cylinder liner. Breakage of the connecting rod bolt, etc..

Damage of all main bearing, Nos.3, 4 and 5 crank journal. Deformation of No.4 main bearing housing of the
cylinder block.

Seizure of No.5 crankpin bearing and crankpin. Damage of No.4 piston and cylinder liner. 31 1L.O-S
Damage of rotation field coil and stator coil. 32| CW-S
Damage of bearing ring of needle bearing of driving shaft of reverse and reduction gear. Loss of tooth of 3

advance pinion and main gear wheel.

Loss of bolt and pin of flexible shaft coupling. Damage of driving shaft, tapered roller bearing and driving gear.

Seizure of Nos.5 and 7 main bearing. Damage of main bearing housing and crankshaft journal of cylinder block.

Bend of No.4 connecting rod and damage of cylinder liner.(Dynamo engine)

Damage of piston, cylinder liner, piston pin, crankpin bearing, connecting rod and crankshaft.

Damage of all main bearing, crankshaft, connecting rod, crankpin metal, piston, cylinder liner and turbocharger.

Pinhole of No.6 cylinder head. Corrosion near exhaust port of Nos.1, 2 and 4 cylinder head. Breakage of
turbine rotor of turbocharger.

Crack in cooling water side of the No.1 cylinder liner.

Damage of each metal of big-end bearing and main bearing.

Seizure of No.4 piston and cylinder liner. Damage of piston pin metal and crankpin metal.

Damage of crankshaft, connecting rod and each bearing metal.

Damage of No.4 crankpin bearing, connecting rod and crankshaft.

Damage of the nozzle ring and turbine blade of turbocharger.

Seizure of Nos.1, 4 and 5 piston and cylinder liner. Scuffing of Nos.2 and 3 cylinder liner.

Breakage of suction valve spring and damage of cylinder liner, cylinder head, connecting rod and crankpin
metal of No.1 cylinder in No.1 auxiliary engine.

Damage of No.3 piston, connecting rod, all main bearing metal and crankpin metal.

Breakage of suction valve of No.7 cylinder. Bend of nozzle ring and turbine blade of turbocharger.

Seizure of main bearing, crankpin bearing and camshaft bearing.
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Table. 3 . The number of each factor leading to the engine trouble

Primar Secondar

factory factor Y Total
LO-L 7 0 7
LO-Q 3 11 14
LO-P 7 2 9
LO-S 1 3 4
CW-1L 5 1 6
CW-Q 1 0 1
CW-T 0 8 8
CW-S 4 [¢] 4
FO-L 1 0 1
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