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Abstract

The operational data of diesel generator engine is two kinds of data. One is interactive the other is
non interactive. We can find the fault information from interactive data measured for every sampling
time when the changing rate, direction and status of data are investigated in comparition with those
of normal status to diagnose the fault of combustion system. The various data values of combustion
system for diesel engine are not proportional to load condition. The criterion to decide the level of data
value is not absolute but relative to relational data. This study proposes to compose malfunction
diagnosis engine using neural networks to decide that level of data value is out of normal status with
the data collected from generator engine of the ship using the commercial data mining tool. This paper
investigates the real ship's operational data of diesel generator engine and confirms usefulness of fault
detecting through simulations for fault detecting.
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Table 1 The operation range of main data
NORMAL
No.| del®® | o ug e
1 LOAD 750—900 WA 7] Hoak (kW)
2 AMP  [1150—1350 ) AH Q)
3 | LOINPR | 37-40 | £2% 97 ¢3kgem?)
4 | FOINPR | 7.0-85 | 9428 47+ e kgemd)
5 | SCAVPR | 06-10 A7) 42 (kglem®)
6 | FWINPR | 1.6—26 Wz A< 3 98 kglem?)
7| SsWPR 2.3-3.0 8% 2] (kg/em?)
8 | FWINTMP | 70-80 | Wz A5 A7 L£=C0)
AA LS ETFLE
9 | LWCYL e e
10| LW.IMP 7581 | A4 &1 2=(0)
APy EFEE
11, HWCYL PR
12| HWIMP | 78-84 | Aauz4 &7 2500
13 | 1EXTMP | 300—340 |1 wj7l7k &7 £5CC)
14 | 2EXTMP | 300—340 |29 w7}t~ 23 £%(C)
15 | SEXTMP | 300—340 |3¢ u)7|7}= 23 £%(C0)
16 | 4EXTMP | 300340 |49 wl7)7t2 &7 22(C0)
17 | SEXTMP | 300—340 |58 w717t~ 37 £=C0)
18 | GEXTMP | 300—340 |64 wi7)7l= 27 2=CC)
| 19, TEXTMP | 300340 |79 wh7|7k &7 25C0)
20 | SEXTMP_ | 300—340 ;84 wj7]7}2 &5 5(C))
21| 9EXTMP | 300—340 |99 w}7|7k2 5 2%CC)
LB W)k
22 . T/ICOUT | 360—390 -
o 1 E'TR=CO |
23 | LOINTMP | 54—62 | £%% 4T 25(0
24| FOINTMP | 135145  A8f Y7 £5CC) |
25 SCAVIMP | 42-52 | 271 2=C0 |
| 26 'GENBRTMP| 58—65  '@717] wjo]2 £%CC)
27 SWIMP | 15-32 ¢ 2500
X EAE
28 &L.O.SI\IIP.LVL 6.0—80 A610%)
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Fig. 1Distribution of scavenging air pressure vs
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Fig. 2 Distribution of scavenging air temperature
vs load
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No.3 cylinder vs load

Table 2 Distribution of main data vs load(%)

load
9 = 25(%) high mid low
high 25.0 37.7 7.6
scav. ] i
mid 62.5 62.3 81. 8
pr. _ B
low 12.5 0 10.6
high 25.0 348 | 61 4
scav. _
mid 71.9 55 1 62.1
tmp e JESS S N
low 3.1 10.1 31.8
T/C high 65.6 46.4 12.1
=T mid 18.8 36.2 54.5
25 low 15.6 17 4 33.3
19 high 25‘0 17.4 3.0
w7} 7}~ ; mid 65 6 75 4 51.5
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<= low 9 4 | 7 2 45 5
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Fig. 7 The construction of fault detecting system
using neural network.
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Table 3 The output of neural network(1)
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Table 4 The output of neural network(2)

A7 9 "LOAD" 72 A7 9 "SCAV.PR" 2
gE= 11379 g"dz 113 /9
Y& #1: 4 7Y 29z #1: 47
g3 1 4%7H A

o & A3t 1 97.44% o2 A% 1 100.00%
g gAY Fox | " R ANRE Fee
LOAD : 0.66737 SCAV.PR : 0.72007
T/C.OUT : 0.18922 2EX. TMP :0.14873
S5EX.TMP  :0.17195 T/C.OUT 2 0.09420
SCAV.PR  :0.16810 S5EX. TMP : 0.06098
SEX.TMP  :0.14848 7EX.TMP : 0.05540
3EX.TMP  :0.13443 4EX. TMP : 0.05496
7EXTMP  :0.09276 3EX.TMP 1 0.02947
1EXTMP  : 0.09253 1EX TMP : 0.02498
9EX.TMP  : 0.06347 S8EX.TMP 1 0.01942
SCAV.TMP : 0.06170 SCAV.TMP :0.01733
4EXTMP  :0.05984 9EX TMP : 0.01557
2EX.TMP  :0.05884 LOAD : 0.01383
6EX.TMP  :0.01125 6EX.TMP :0.01371
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Table 5 The output of neural network(3)
A7 % "T/IC.OUT" +x 217 5 "'SCAV.TMP" 7%

gEE 13 7Y d8s 137
edE#l: 4w edE 4 45
E I 3 478

o & AE% : 97.75% d =385 : 98.78%

ol @ 4 20 | 4ol U 4olA FRE

T/C.OUTS 1 0.70579 SCAV.TMP : 0.72486
CAV.TMP ©0.11391 T/C.OUT 1 0.18422
3EX.TMP 1 0.07240 S8EX.TMP 1 0.17678
4EX. TMP 1 0.06419 2EX. TMP 0 0.13425
SCAV.PR 1 0.04899 LOAD : 0.10787
9EX.TMP 1 0.04823 3EX.TMP : 0.08976
1EX.TMP 1 0.04522 1EX.TMP 1 0.08973
S8EX. TMP 1 0.04484 5EX.TMP 1 0.08341
6EX. TMP 1 0.04105 6EX. TMPs : 0.08238
LOAD 1 0.02116 SCAV.PR 1 0.07765
5EX.TMP 1 0.01966 TEX.TMP : 0.07054
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Table 6 A part of output of fault detecting system

for load
; $NC

LOAD LOAD1 ! | ALARM

i | -LOAD1 | | LOAD1 |
850 ~ MID | MID 0888379  default
930 | HIGH | HIGH io.96117s ' ALARM
1010 = HIGH . HIGH 0972798 ;ALARM
930 | HIGH 1 HIGH | 0.951261 | ALARM
800 | MID ]‘ MID | 0.843881  default
970  HIGH |, HIGH ;0972521  ALARM
900  HIGH | HIGH | 0666023 - default
900 ; HIGHk_i 'HIGH fo799001 | default
900  HIGH | HIGH , 0.915493 ALARM
900 = HIGH HIGH <0840214 default
920  HIGH . HIGH | 0919913 ALARM
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Fig.7 The result of estimation(training data)
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Table 8 The result of estimation(test data)

o &3 2 =(%)
high W mid [ low
high 90.9 9.1 0
load mid 0 100 | 0
low 0 5.9 94.1
high 100 0 0
scav. B SR ]
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