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Abstract : The reliable operation of onsite emergency diesel generator(EDG) should be ensured by a

conditioning monitoring system designed to maintain, monitor and forecast the reliability level of diesel

generator. The purpose of this paper is to develop condition diagnosis algorithm(logic) and analysis program

of engine for the accurate diagnosis in actual condition of emergency diesel generator engine. As a result of

this study, we confirmed that developed engine condition diagnosis algorithm and analysis program could be

efficiently applied for actual EDG engine in nuclear power plant.

Key Words : Emergency Diesel Generator, Engine, Condition Diagnosis, Diagnosis Algorithm, Analysis

Program, Nuclear Power Plant
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Is peak firing
pressure angle
delay?

Is peak firing
pressure low?

Is cylinder exhaust
gas temperature
low?

Fuel il pump
internal leakags

n 2

The shortage of
fuel il supply

(e

Fig. 1 Fuel pump internal leakage in fuel injection

subsystem

Is there no
intake valve
closing or
opening signal?,

Is compression
reference
pressure low?

Is intake
valve closure
fast?

Is intake
valve closure
late?

Is peak firing
pressure low?

OR Gate

¥

Abnormal noise
exsting?

Rocker arm damage
of intake valve

- Valve is not operation
- Not combustion

Fig. 2 Intake valve rocker arm bearing damage in

intake subsystem
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Iz there the same
size of twice impact
signal during exhaust
vale closing?

Is final termina
pressure high?

Is exhaust valve
closure late?

Abnormal noise
existing?

Tappet clearance
is too small

A 4

- Valve opening is slow
- Walve closing is fast

Fig. 3 Exhaust valve tappet clearance in
exhaust subsystem

Is there
vibration or
ultrasonic sigral
insame angle
on the basis of
TDC and EDC?

Is crank chamber
pressure high?

.~ 4

Is cooling
temperature high?

Cylinder
scratch/damage

Is cylinder exhaust
gas temperature

low?
Is abrasive metal

occurrence of mechanical
impact moise in liner
internal wall

particle in lubricand
oil?

Is ferric metal
ingredient in
Lubricant oil?

Fig. 4 Cylinder liner scratch in engine

subsystem

Is vibration
level in

turbocharger
casing high?

Is exhaust gas
temperaturein
turbocharger
inlet high?

Is exhaust gas
temperaturzin
turbocharger
inlet low?

Carbon accumulation in|
turbocharger

» 4

- Turbocharger
RPM decreasing

- Engine intake
air prassure drop

Fig. 5 Rotor carbon accumulation in turbocharger

subsystem
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Is generato
bearing

lubricant oil
level is low?

Generator
bearing damage

4

Vibration level
increasing in
generator body

Is generator bearing
temperature high?

Is generator bearing
[ubricant leaking?

Fig. 6 Generator bearing damage in generator

subsystem
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Table 1 Symptoms and data source for air
injection subsystem

No Symptoms Data source

! Is intake valve closure fast? | Intake valve
(Vibration & Ultrasonic signal) | closing angle

5 Is intake valve closure late? | Intake valve
(Vibration & Ultrasonic signal) | closing angle
Is intake valve closure signal Analyst

3 | small? (Vibration & Ultrasonic judgment
signal) (Yes/No)
Is there no signal opening Analyst

4 | or closing? (Vibration & judgment
Ultrasonic signal) (Yes/No)

Combustion
5 | Is intake air temperature high? air
temperature

Combustion
6 | Is intake air temperature low? air

temperature

. . Combustion
7 | Is intake air pressure low? .
air pressure

Is there various type of impact
. . . Analyst
signal decreasing amplitude as .
8 | . o judgment
intake valve closure? (Vibration

(Yes/No)

& Ultrasonic signal)

Is there the same size of twice

impact signal during exhaust .
9 . o judgment
valve closing? (Vibration &

(Yes/No)

Ultrasonic signal)

Analyst

Is signal amplitude level
. . Analyst
during exhaust valve closing .
10 . o judgment
too high? (Vibration &

(Yes/No)

Ultrasonic signal)

Table 2 Symptoms and data source for turbocharger

subsystem
No Symptoms Data source
Exhaust gas
1 Is exhaust gas temperature | temperature of
in turbocharger inlet high? turbocharger
inlet
Exhaust gas
12 Is exhaust gas temperature | temperature of
in turbocharger outlet high? | turbocharger
(fan) outlet
Cooling water
13 Is cooling water temperature | temperature of
in turbocharger casing high? turbocharger
casing
s lubricant oil in tubocharger | /ADalyst
14 leaking? judgment
e (Yes/No)
Is lubricant oil pressure in | Lubricant oil
15 | turbocharger inlet low? pressure of
(pressure sensor needed) turbo fan
Is lubricant oil level in Analyst
16 | turbocharger inlet low? judgment
(See sight-glass) (Yes/No)
Is turbocharger RPM in Analyst
17 excess of reference value? judgment
’ (Yes/No)
o . Analyst
18 gswbta}ﬁgltql‘)level in turbocharger judgment
g ’ (Yes/No)
Analyst
19 | Is abnomml noise in turbocharger? judgment
(Yes/No)
Table 3 Symptoms and data source for fuel oil
injection subsystem
Data
No Symptoms p—
Is fuel oil injection time Start of
20 | late?(Vibration & Ultrasonic | Combustion
signal) Angle
Is there no abnormal signal Analvst
21 from the fuel oil injection ud rri]ent
pump?(Vibration& Ultrasonic J(Y égs /No)
signal)
Fuel rack
22 | Is fuel rack location high? location
data
Is body temperature of fuel Fuel oil
23| il pump high? pump
pump igh- temperature
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Fig. 7 Example of condition diagnosis results using
ECDP for EDG engine in model power plant
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