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The Fault Diagnosis Method of Diesel Engines Using a Statistical
Analysis Method
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Young-IL Kim*, Hyun-Gyeong™, Oh, Hang-Chun'**, Cheon, Yung-Ho Yu
Abstract : Almost ship monitoring systems are event driven alarm system which warn only when the
measurement value is over or under set point. These kinds of system cannot warn while signal is
growing to abnormal state until the signal is over or under the set point and cannot play a role for
preventive maintenance system. This paper proposes fault diagnosis method which is able to diagnose and
forecast the fault from present operating condition by analyzing monitored signals with present ship
monitoring system without additional sensors. By analyzing this data having high correlation
coefficient(CC), correlation level of interactive data can be understood. Knowledge base of abnormal
detection can be built by referring level of CC(Fault Detection CC, FDCC) to detect abnormal data
among monitored data from monitoring system and knowledge base of diagnosis built by referring CC
among interactive data for related machine each other to diagnose fault part.
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Fig.1 TSD of the load and No.1
T/C speed
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Fig. 2 TSD of the load and cylinder
mean exhaust gas temperature
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Fig. 3 TSD of the load and No.1 T/C
exhaust gas temperature
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Fig. 4 TSD of the No.1/No.2 T/C exhaust
gas temperature
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Fig. 5 TSD of the No.1/No.2 cylinder

exhaust gas temperature
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Table 1 CC of the load and Mls

MI CC MI CC
Load 1|Cyl MTexh 0.440
No.1 Cyl Texh 0.399|No.1 T/C Texh 0.452
No.2 Cyl Texh 0.453|No.2 T/C Texh 0.442
No.3 Cyl Texh 0.449|No.3 T/C Texh 0.408
No.4 Cyl Texh 0.372|No.4 T/C Texh 0.450
No.5 Cyl Texh 0.379|No.1 T/C Spd 0.941
No.6 Cyl Texh 0.391|No.2 T/C Spd 0.938
No.7 Cyl Texh 0.523|No.3 T/C Spd 0.944
No.8 Cyl Texh 0.481|No.4 T/C Spd 0.944
No.9 Cyl Texh 0.347|Scav air Pin 0.888
No.10 Cyl Texh 0.458|Scav air Aft Tin 0.771

At oz A wj77ka2z=ek s57] W) vt
2EE kel B2 AAIAE T s Al



A7k CC= 0.

A&Ee} 27)F
o] o
AR

5 olah= Wl UEhhaL, 9]
el €74 0.8 ol ot 4
4 Sich. 5 23 FaA A
ek flow B

o
H
)5

dlo
o

=
E

Table 2 CC of the cylinder and the identical
cylinder exhaust gas temperature

No.l Cyl |No.2 Cyl |[No.3 Cyl |No4d Cyl

Texh Texh Texh Texh
No.l Cyl Texh 1 0.968 0.950 0915
No.2 Cyl Texh 0.968 1 0.963 0.939
No.3 Cyl Texh 0.950 0.963 1 0.957
No.4 Cyl Texh 0.915 0.939 0.957 1

Table 3 CC of the T/C and the identical T/C
exhaust gas temperature

No.1T/C[No.2T/C|No.3T/C|No.4T/C
Texh Texh Texh Texh

No.1 T/C Texh 1 0.990 0.978 0.967
No.2 T/C Texh 0.990 1 0.990 0.991
No.3 T/C Texh 0.978 0.990 1 0.992
No.4 T/C Texh 0.976 0.991 0.992 1

EOROZRE 4R AR 7]5H Holy ¢
o] 5 #(Moving window)S 622 Ao} o] T+
(Aol thgt o s LX}(MVSD)E Teksle. a9

6 F3hol WVSDA) Tha alsh 4718714 o))
CCol BEE el AoR (07} %& T e
F4re] Aelgleh,

10 - - 15
Load(MVSD)

——CC

Sample/4hrs
Fig. 6 CC of the load and scavenging air
pressure by load MVSD
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Fig. 7 PCOSDR range of the load MVSD
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Table 4 CC of the cylinders exhaust gas
temperature in a PCO ranges of the cylinder
mean exhaust gas temperature

Table 6 CC of the Aft scavenging air
temperature in a PCO ranges of the Fwd
scavenging temperature

Scav air Fwd Tin
Rl | R2 | R3 | R4 |MCC|SDCC
Scav air Aft Tin 0.992| 0.973| 0.975| 0.991]| 0.983| 0.01

7L Hakel AFEET CC
o] 0CZ PCOSDRT-7Fell Al

SRS A
A

RS

Table 7 CC classification of the Mls in a PCO
ranges

Fatete] CC Ag 7 CC
MI CC M MCC
No.l T/C SPD 0.99| No.1~No4 T/C SPD 0.998
No2 T/C SPD 0.99| No.1~No4 T/C Texh 0.97
No3 T/C SPD 0.99| No.l1~No.10 Cyl Texh 0.977

- Scav air Pin/ ==
No.4 T/C SPD 0.99 No.l~Nod T/C Texh 0.935
Scav air Pin 0.99| Scav air Fwd/Aft Tin 0.983
Nol~No4 T/C

ol~Nod T/C 1 o5l 41 Texh/T/C SPD 0.946
Texh

Cyl Texh/Scav air Pin 0.92
Cyl Texh/Scav air Tin | 0.968

Cyl MTexh
Rl1 | R2 | R3 | R4 | MCC |SDCC
No.l Cyl Texh | 0.982] 0.988| 0.99] 0.868| 0.952| 0.055
No.2 Cyl Texh | 0.990] 0.976| 0.987| 0.958] 0.979| 0.013
No.3 Cyl Texh | 0.992] 0.993| 0.986| 0.962| 0.982| 0.013
No4 Cyl Texh | 0.995| 0.986| 0.993| 0.916] 0.974| 0.033
No.5> Cyl Texh | 0.996| 0.996]| 0.960] 0.952] 0.977] 0.020

Table 5 CC of the other T/C SPD in a PCO
ranges of the No.1 T/C SPD

No.l T/C SPD
RlI | R2 | R3 | R4 |MCC|SDCC
No.2 T/C Spd 0.998| 0.998| 0.991 1] 0.997| 0.004
No.3 T/C Spd 1] 0.997 1 1] 0.999| 0.002
No4 T/C Spd 0.998] 0.999| 0.992| 0.998] 0.997| 0.003
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