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The Development of Diesel Engine Room Fault Diagnosis System
Using a Correlation Analysis Method

Young-IL Kim*, Hyun-Kyung Oh*, Yung-Ho Yu*=*

Abstract : There is few study which automatically diagnoses the fault from ship’s
monitored data. The bigger control and monitoring system is, the more important fault
diagnosis and maintenance is to reduce damage caused by system fault. This paper
proposes fault diagnosis system using a correlation analysis algorithm which is able to
diagnose and forecast the fault from monitored data and is composed of fault detection
knowledge base and fault diagnosis knowledge base. For all kinds of ship’s engine room
monitored data are classified with combustion subsystem, heat exchange subsystem and
electric motor and pump subsystem. To verify capability of fault detection, diagnosis
and prediction, FMS(Fault Management System) is developed by C+ +. Simulation by
FMS is carried out with population data set made by the log book data of 2 months
duration from a large full container ship of H shipping company.
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FMS @ Fault management system 1980t o]& Aule] 3} AL B8
FDCC : Fault detection CC 279t A3 AAde] WAl uwlah Mute] =}
FDR : Fault detection range 3= F25 2 stesdy QoW oo)ge =
MCC : mean of correlation coefficient Aol el 22957 A HYgon, EE A
MVSD : moving standard deviation uh o3k A Fo] whaba] AupA|7lo] FolFo g <l
SMA : moving average of moving & AuAIZE BEFAT JehdAg g2t waka

standard deviation AFA AFZHRE Y8 TAADAAH S £ o
SMVSD : moving standard deviation of MVSD WRE 7L AR 22AE 2 Qh J]EA8ke] 7HA]
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Table 2 Data of the heat exchange system
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Table 3 Data of the motor and pump system
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Table 4 MCC and FDCC of the measuring items in
a combustion system
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Table 5 Fault detection knowledge base

Rule No. Rule

RL1 If fISDRN = f1FDR and f2CC < f1
FDCC then f2=fault

RL2 If fISDRN = f1FDR and f3CC ( f1
FDCC then f3=fault

RL3 If fISDRN = flFDR and f7CC ( f1
FDCC then f7=fault

RL4 If f6SDRN = f6FDR and f5CC ( 16
FDCC then f5=fault

Table 6 Fault diagnosis knowledge base

Rule No. Rule

RL1 If f2CC < f1 FDCC and f8CC =
fl FDCC then f2=fault

RL2 If f2CC < 18 FDCC and f13CC =
f8 FDCC then f2=fault

RL3 If f7CC ( f1 FDCC and f9CC =
fl1 FDCC then f7=fault

i

RLA If f7CC < f9 FDCC and f14CC =
f9 FDCC then f7=fault

RL5 If f5CC ¢ 6 FDCC and f10CC
f6 FDCC then f5=fault

v

RL6G If f5CC < 10 FDCC and f12CC =
f10 FDCC then f5=fault

RL7 If 3CC ( f4 FDCC and f11CC =

T/c | Moc | 094 | 099

SPD | FDCC | 0.82014 | 098014

T/C | MCC 0.97
Texh | FDCC 0.9¢1%
Scav MCC 0.92 0.97
air Pin | FDCC | 0.79014 0.8901%
Scav | Mcc | 096 0.97

air Tin| FDCC | 0.91014

oo L& AXATE o RZA R oIV A
Aulo|24A FxE TP ABH A5/ 2
BEATOR sl BA} Pt

AzRe ARTHEES Uehd Rolth A4uol
228 F47 AVARE Fof HEHNOE AF 3

PHLE ATHOE FYsE GABYRES F

Cyl T/C T/C Scav Scav f4 FDCC then f3=fault
Texh SPD Texh | air Pin | air Tin RL8 If f5CC < f3 FDCC and f3CC =

Load MCC 0.99 -0.95 0.99 f6 FDCC then f5=fault
FDCC 0.9701% | -0.85018 | 0.97¢1% RL9 If f5CC ( f4 FDCC and f4CC =

Cyl | Mcc | o097 0.94 0.92 0.96 f6 FDCC then f5=fault
Texh | FDCC | 0.86014 | 0.82¢1% 0.791%¢ | 0.91014 RL10 If f5CC ( {7 FDCC and f7CC =

f6 FDCC then f5=fault

RL11 If f4CC < £3 FDCC and f11CC =
f3 FDCC then f4=fault

e Table 5. Table 6 Parameter Description
* Input variables
- f1 : Load. f2 : T/C outlet temperature
- {3 : Scavenging air pressure
- f4 © Scavenging air temperature
- f5 : Cylinder outlet temperature
- f6 : Cylinders mean outlet temperature
- {7 : T/C Speed, 8 : Other 2, f9 : Other {7
- f10 : Other 5, f11 @ Other {4,
- f12 : Another f10
- f13 : Another 8, f14 : Another f9
- 8D : Standard deviation, SDRN : SD range
- CC : Correlation coefficient
- FD : Fault detection, FDCC : CC of FD
- FDR : FD range
* Output variable - f2.f3,f4,15 .17
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Fig. 2 Structure of the fault diagnosis and prediction system
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Fig. 4 State and parameters set window of the fault
detection knowledge base
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Fig. 6 Window of the real time fault detection state
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