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Abstract

In general many engineers can diagnose the fault condition using the abnormal ones among

data monitored from a diesel engine, but they don't need the system modelling or identification for

the work. They check the abnormal data and the relationship and then catch the fault condition of

the engine. This paper proposes the construction of a fault diagnosis engine through malfunction

data gained from the data fault detection system of neural networks for diesel generator engine,

and the rule inference method to induce the rule for fuzzy inference from the malfunction data of

diesel engine like a site engineer with a fuzzy system. The proposed fault diagnosis system

is

constructed in the sense of the Malfunction Diagnosis Engine(MDE) and Hierarchy of Malfunction
Hypotheses(HMH). The system is concerned with the rule reduction method of knowledge base for

related data among the various interactive data.
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Fig. 2 Structure of neural a network for data fault
detection system.
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Table 1 Membership degree of fault diagnosis for
combustion system
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Table 1 Fault diagnosis rule table of combustion
system for diesel engine

e a7EE
wgy 7127
d+ hH L ‘ N H
Lx ;
L (025 1.0) (0.25,0.75) (0.25,0.5)
L N (0510 (05075 (05,05
H (075 1.0) | (0.75,0.75) (0.75,0.5)
L (0510 (05075 (05,05)
L N N (07510 ] (0.75,0.75 (0.75,0.5)
H (1.0, 1.0) | (1.0,0.75) ° (1.0, 0.5)
L (0.75,1.0) | (0.75,1.0) (0.75,0.75)
H N (10,1.0) | (10,10) (0.,0.75)
H (10,1.0) | (1.0,1.0) | (0.1,0.75)
L (0,075 (0,05 (0,025
L N (025075 (02505 (0.25,0.25)
H (05075 (0505 (0.5,0.25)
L (0.25,0.75) (0.25,0.5) (0.25,0.25)
N N N (05075 (0505 (050.25
H (0.75,0.75) (0.75,0.5) (0.75,0.25)
L (0510 (05075 (05 05)
H N (07510 (0.75,0.75) (0.75,05)
H  (1.0,10) (1.0,0.75) (1.0, 0.5)
L (0,05 (0,025 , 0)
L N (005 (0, 0.25) (0, 0)
H (025,05 (0.25,025 (0.25,0)
L (0,05 (0,025 ©,0)
H N N (02505 (0.25025 (0250
H (0505 (05025 (05,0
L (025,075 (0.25,0.5) (0.25,0.25)
H N (05075 (0505 (05,025
H (075,075 (0.75,0.5) (0.75,0.25)

O AASGRE i e A9 = 8131 7t
22 zhzbe) Aee & EAZE
Table 29} 2t}

J8v £ A
2 ALAZ
77ke] 7 0]
g3ty 0.75%
AT

Table 201 A1
Ne HAEE7F0.75 o] 4 d
7t woheby etH B 26 A2 A&
T ARG wi77tA 2t =

A=

HE % A7t HE BeE e
kg m|

T} B3 Table 20 4
2457 0.7501 48 &9 A

Z
#F3te AE 1EAANZE BAF

3
AL
to



=2

'I"

[=]

16 A7 HA FES

Table 1 Optimized rule table of combustion system
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Table. 4 Optimized rule table

(1)R1 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L Then
combustion system is fault.

(2)R2 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L Then
combustion system is fault.

(3)R3 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L Then
combustion system is fault.

(4)R4 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L Then
combustion system is fault.

(5)R5 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L. Then
combustion system is fault.

(6)R6 : If LOAD is L and T/C INLET TEMP is L and SCAV
AIR PRESSURE is N and SCAV AIR TEMP is L Then
combustion system is fault.

(TR7-R9 : If LOAD is L and T/C INLET TEMP is N and
SCAV AIR PRESSURE is H Then combustion system is
fault.

(8)R10-18 : If LOAD is L and T/C INLET TEMP is H Then
combustion system is fault.

(9R19 : If LOAD is medium and T/C INLET TEMP is N
and SCAV AIR PRESSURE is H and SCAV AIR TEMP is
L Then combustion system is fault.

(10)R20 : If LOAD is medium and T/C INLET TEMP is H
and SCAV AIR PRESSURE is L and SCAV AIR TEMP is L
Then combustion system is fault.

(11)R21 : If LOAD is medium and T/C INLET TEMP is H
and SCAV AIR PRESSURE is N and SCAV AIR TEMP is L
Then combustion system is fault.

(12)R22 : If LOAD is medium and T/C INLET TEMP is H
and SCAV AIR PRESSURE is N and SCAV AIR TEMP is
N Then combustion system is fault.

(13)R23-R25 : If LOAD is medium and T/C INLET TEMP
is H and SCAV AIR PRESSURE is H Then combustion

system is fault.

(14)R26 : If LOAD is H and T/C INLET TEMP is H and
SCAV AIR PRESSURE is H and SCAV AIR TEMP is L
Then combustion system is fault.

Bgol 53 f430L ¥ 5 Aok
HAslBe A dolEE 4 AseuE 45
Aol Be UolHE 9T I3 Bt Hold
E Q
ek o AxAF RPNAH ol BEA
Aol Qi HlolE s Bol Beld Y AT
Ael7l7h ol 9 WMol 2 459 45 ABA



ol L& HolE BAM FHE AF AV &
o3t 6l g Eol £71BAW L% 2 A9 Y
24718 A AstdNE P24 Pas
V7, EFEE, B W, EFRE R AN &
R REEREEERER s e Ik
eyl s A7) ol B AT FAHH
gwaslel 9y YR AVY 5 Ak
4. MY R O

A2AF vl Bl BAAN LY FHOE ¥
AFE % 1FADE 37 Asted WA A=
el o] 74 & Table 59 2t}

VR FE vol el PRH A 2Y e o8 ek
F7h, ¥UE 29502 JIECE H3 74Y

T3 e &g Fig 33 22 44y S AHgst
At Bt L=07, 3457 97+ L5271 N = 0.6,
27198e] N=08, 27| 2% 7 L = 093] 3%
E Asld 247zt 24X 1 FE 4 9

_7_73}76 =

3 0.1, 4 ¥ 72l 28 0.2, 51 F2 o) 23} 0.6,
64l F o] o8] 0.10] vhom o FolA b 2 g
2060122 AA 25 %E+ 0.60]},

% o] %ol LA/ A 0] 60%7} Bk
Nerel AOE MERL FEse NG olA

S AL AF £ FHo] Z o] RS AT
T AT Ly Eo] G eds] 2oy
st 8] Ay Aol Gdd oy
Ztel el anE AAIGN Y dAsteAs
FO IFZAIE FHoF S Havt A

Iolgt £ E AddH e Huyy, He

Table. 5 Fuzzy inference specification

Type ; mamdani
No. of Input ;4
Input Variable ; LOAD

T/C-INLET TEMP
SCAV' AIR-PRESSURE
SCAV' AIR-TEMP

No. of Qutput ;1
QOutput Variable ; FAULT
No. of Rule ;14

And Method ; min

Or Method ; max
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Fig. 3 Membership functions.
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