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Abstract :

4 4

, Cheon, Yung-Ho Yu

There is few study which automatically diagnose the fault from ship's monitored signal. The

bigger control and monitoring system is, the more important fault diagnosis and maintenance is to reduce
damage brought forth by system fault. This paper proposes fault diagnosis system using a correlation
analysis algorithm which is able to diagnose and forecast the fault and is composed to fault detection
knowledge base and fault diagnosis knowledge base. For this all kinds of ship's engine room monitored
data are classified with combustion subsystem, heat exchange subsystem and electric motor and pump
subsystem by analyzing ship's operation data. To verifying capability of fault detection, diagnosis and
prediction, Fault Management System(FMS) is developed by C++. Simulation experiment by FMS is
carried out with population data set made by log book data of 2 months duration from a large full

container ship of H shipping company.

Key words : FMS, Fault diagnosis system

19800 o] 5 A
279 AF8 A2
E HHER e g olea

2957} 4ashl Hgon), =g A
u%l-a.zq kA 7vo] Zolh oz olg] AH|AIZF
HERPA SIS e A A
]-311:]-}\]/\1;41 KN Es]_ oﬂul— éu]y].
]g_/qﬁlvq 71-/\] ] E‘ﬂ
A W]
R
AL A2

% o
rlr

oX o _y

jutod

§a

=
-

3 i%

N

it

_ﬂ

& ofe e oo ofy

zuiRlol7 o AlojatE AlxFlow FAE] gl
oo olejgl Al zEle ago] SIS wwt
A ARE 3l W o] A5t wAE
of go R Wiy 7= AHS 458 5 glo.
weba 7gel] ek 7 ol AR AE S
Hole die FAdsi, AgRo] s Avtso]
E3tdos whalshs 1] disiA Adg s
Aap7)7} @A Ao wabq B Age e
A8 AT FAA FATIS 0] &3 oA 4
o A Wo] ~E 3 PGS s 1L
A A 2~ (FMS:Fault Management System)S A
Akl 7 G845 grlstart g},
2. Adukg fAr|#e AF 7

2YEA(F) Tel @ 051)403-7797



Table 2 Data of the heat exchange system
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Fig.1 Classification of the system in a marine

diesel engine room

ST B

598 AlojA) 29

p
L

CC(pzy)

(DL AT

Al
A

7171 9

=2 2=
=

A

o)
T

SEES

S)
i
VI
>
QU
Y
i
|
Yay
.
|
ﬂOuU
Il
473
na il
— 3 =
ZET
- M 7
Zﬁﬂﬂ_ol
oo
R
25
B
OW;O*U..#
~_
‘O|,Aoﬂ
T R
@..H@rﬁﬂ”ro
;ooﬂ
oo
o =
U
T o RA
odﬂo
o N A
AN

(2 — ) (s — 1)

—| =
Il
=
.
>
S
e)
ojn
y
e
My
o
= 3
Eony
oj &)
Ui ol
™ %
.
51
v
A
n
T o
= =
w N
ool

Table 1 Data of the combustion system
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Table 4 MCC and FDCC of the MlIs in a
combustion system
Cyl T/C T/C Scav | Scav
Texh SPD Texh | air Pin | air Tin

Load MCC 099 -095 099

24 Fpec 097013 | -0.8501% | 097018

Cyl| McC | 097 094 092 096
Texh | FDCC | 0.86¢1% | 0.82¢1% 079914 | 081014
T/C| MCC | 094 099
SPD | FDCC | 0.82¢]% | 0.9891%

T/C| MCC 097
Texh | FDCC 0.9
Scav| MCC | 0% 097
4B | FDCC | 079013 089014
Scav| MCC 096 0.97
&y | FDCC | 081012 089614
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Table 5 Fault detection knowledge base

Rule No. Rule

RL1 If f1ISDRN = fIFDR and f2CC < f1
FDCC then f2=fault

RL2 If f1SDRN = fIFDR and f3CC < f1
FDCC then f3=fault

RL3 If f1SDRN = f1FDR and f7CC < {1
FDCC then f7=fault

RL4 If f6SDRN = f6FDR and f5CC < 6
FDCC then f5=fault

* Input variables

- f1 : Load, f2 : T/C outlet temperature

- 13 : Scavenging air pressure

- f4 ! Scavenging air temperature
. Cylinder outlet temperature
: Cylinders mean outlet temperature
1 T/C Speed, 8 : Other 2, f9 : Other {7
. Other 15, f11 : Other f4,

: Another f10

. Another {8, f14 | Another {9

. Standard deviation, SDRN : SD range
: Correlation coefficient

. Fault detection, FDCC : CC of FD

- FDR ! FD range
* Qutput variable - f2,£3,f4,f5,f7

Table 6 Fault diagnosis knowledge base

Rule No. Rule

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

RLG If f2CC < f8 FDCC and f13CC =
8 FDCC then f2=fault

RL7 If f7CC < f1 FDCC and f9CC =
f1 FDCC then f7=fault

RL8 If f7CC < f9 FDCC and f14CC =
9 FDCC then f7=fault

RLY If £5CC < f6 FDCC and f10CC =
6 FDCC then f5=fault

RL10 If £5CC < 10 FDCC and f12CC =
f10 FDCC then fo=fault

RL11 If f3CC < f4 FDCC and fl11CC =
f4 FDCC then f3=fault

RL12 If £5CC < £3 FDCC and f3CC =
6 FDCC then f5=fault

RL13 If £5CC < f4 FDCC and f4CC =
6 FDCC then fS=fault

RL14 If £5CC < £7 FDCC and f7CC =
6 FDCC then f5=fault

RL15 If f4CC < 3 FDCC and f11CC =
3 FDCC then f4=fault
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Fig. 2 Structure of the fault diagnosis and prediction system
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Fig. 3 Flowchart of the fault diagnosis

system
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4.1 Engine Reference
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Fig. 5 Real time data display window for the

monitoring

Fig. 4 State and parameters set window of the

fault detection knowledge base

4.2 Real Time Monitoring
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4.3 Real Time Fault Detection

Fig. 6 Window of the real time fault detection

state
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