ive

creat
commons

)

E D

O N S D

M

O M

C

XN & XHEAl-

)
)
A
5%
<+

ioll
)
10
ak

&l

O

3
<D

0%

W0 s

~U)

<3

oll

RJ 4D oo
oS
”) <+ 1

~ 2 O]

LICk:

El-

ZHE Metor

LICH.

!

MEXE ZEAIGHHOF &

— o
:_CI

t

¢}

MNERLEAlL A

K4 .
I
[
00 <
S
] =
Ww m
RC o0
= K’
0 oy
RC U
K &
S K
oF
)
J (@)
(o]

3l
ST
- .o
)
o 3 _Eu_JE
00 7 5
(@) LOr _
= 2 ol
o7 2 U

-
0 il
RM 5 O
= = %_”
S 19
JI Ay
5 80 gr
o=
[ ] [ ]

X ESLICH

tOd

HEAH0 2 Ol8Ke als 2o ol o

E

ol

I 2

Oloiotol &

S}
=

0l N2 0| =3 & 72 (Legal Code)

Disclaimer |:|._'|

lection

Co


http://creativecommons.org/licenses/by-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-sa/2.0/kr/

TEMEL BT

44 S IR AR RS 2
zEr Al =9 El AT B

A Study on the Application of Condition Monitoring
and Diagnosis System for Emergency Diesel
Generator at Wol-sung Nuclear Power Plant

fREP M RE ol

2009 4= 8 J]
YT KR KRB
BB Al 20 TR

e 2



A s el TEMIL: BMrim o R

2009 -6 H H

W AETE KRS KB

e gt



JE LR ceeeueeneeseenensen et ts et e e e R R R R e i
_‘j_%] .‘_1"]. ............................................................................................................... 1
A DSELACE ++eeeeseerresessassassaseassassastassaseesssssssassassassaseessassassssssssssassassassassessassesessassassasaes v
Al 1 A A] B s e 1
1.1 O TFEHI ) Hl IR i 1
0.1 THHEFET Q] ottt ettt 1
Xﬂ 2 Zc]— }‘\lﬂ}‘ 2‘501:}\01—% ,?,]?:5_ %ﬂ]){jquolxl_ }]\i;g] ........................................ 3
2.1 T ANFR 7] 0] AFE|ZEA] Q1A A} ceerreerserimenenienininenieninssenieni s 3
22 D44 HAT) AR 7] A ZFA QLA A A e 12

Al 3 A As AN 2 S0 A8 Hed FAAR 35

3.1 AFEIZIA] A 2Bl A 7 e 35
3.2 5o FrlA o R AL ThF 3 TEA] AR e 39
A A4 QANNARA] AFHE FAS a3 A A]AE e 42
A1 AEIZEA] A 2Eo] Al BRI EEA R} e 49
A2 AFERZEA] A AR E0] A EE 7] 20 A 45
4.3 AFERZFA] A B TJEE] e 50
Al B A B s 52



|
=54

B3 -

Table 2.1 Monitoring parameters of fuel oil System s, 3
Table 2.2 Monitoring parameters of lubricating o0il systern s« 4
Table 2.3 Monitoring parameters of intake and exhaust gas system -7

Table 2.4 Monitoring parameters of starting and control air system -8

Table 2.5 Monitoring parameters of cooling water system oo 3
Table 2.6 Monitoring parameters of generator side systermn s 9
Table 2.7 Monitoring parameters of engine side Systermy s 11
Table 2.8 Alarm Sigﬂal pararneters .............................................................. 19
Table 2.9 Operating pararneters ...................................................................... 29
Table 2.10 COCOS Operating parameters ..................................................... 25
Table 2.11 DMDS monitoriﬂg pararneters .................................................... 27
Table 2.12 Trlp parameters .............................................................................. 30
Table 2.13 Interlock pararneters .................................................................... 31
Table 2.14 Selected Operating pararneters .................................................... 32
Table 2.15 Selected monitoring pararneter ................................................. 34
Table 4.1 Trend of diagHOSiS data  ceereereereee 49



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig
Fig

-39 %A -

2.1 System classification of emergency diesel generator «« 12
2.2 Fuel oil System .................................................................................... 13
23 Lubricating oil System ....................................................................... 14
2.4 Intake and exhaust System ............................................................... 15
25 Staltlng air System ............................................................................. 16
2.6 Low water temperature System ....................................................... 17
2.7 ngh water temperature System ...................................................... 18
3.1 Addition of the pressure IRz 00c1 00011 /) SRRLERL R LR L PR PR R PR PR PR PP PR PRPPRPPRPRD 35
32 Replacement of new type CIMR ceveeeeemeenaniiiiiiiiiiiiiiiiia 36
3.3 Replacement of temperature TraAnNSINILLET <teteeteeressoassarantaniaiiiai 36
3.4 Installation of temperature QOIIGOT ++#eteeteeeseestestatauasentaatauariastonsaeanes 37
4.1 Composition of failure & estimate diagnosis system e 42
4.2 Classification of diagHOSiS System .................................................. 43
4.3 Processing circuit of L.'T. System diagnosis o 44
4.4 Flowchart of dlgltal SENSOT AlATITL  evrerrereereereaseasearianamiimiiiiiiii 45
4.5 Flowchart of aflalog SCNSOT AlATIIY  cereerrerrerseoerossearatartaniiiiiiiii 46
46 Graph of failure diagHOSiS System .................................................. 47
47 Graph of estimate diagHOSiS System ............................................ 48



A Study on the Application of Condition Monitoring
and Diagnosis System for Emergency Diesel
Generator at Wol-sung Nuclear Power Plant

Hak - Yeol Cha

Department of Marine System Engineering

Graduate School of Korea Maritime University

(Supervisor : Prof. Kwon — Hae Cho )

Abstract

The emergency diesel generator, which is used as the emergency
electric power of the nuclear plants, does not receive full recognition of
its importance because of the low frequency of its use. However, the
reliability of the diesel generator during the actual emergency and the
professional quality of the administrator that manages the generator
are more important anything. If those two qualities are not secured,
then a large—scale catastrophic event could occur.

In order to enhance this reliability and the professional quality of the
administrator, it is necessary to install a condition monitoring system
that can have a systemic and integrated diagnosis of the situation. By
constructing this system, the non-—professional administrator can
receive proper instructions to get a handle on engine when the engine

malfunction and abnormal running.
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Currently, a sophisticated DMDSD system is installed at the nuclear
plant No.3~6 in Uljin and No.5~6 in Yonggwang, and the state of the
nuclear plant can be observed at a distant place, but it is necessary to
acquire professionals who have expert knowledge in the field. Also, in
the case of emergency diesel generator at the nuclear plant in
Wolsung, the watch system is composed simple of the alarm system
and indicating instrument at the field. Therefore, when the alarm goes
off due to the problems in the engine, the administrator must check
the sign at the field. Furthermore, when the administrator misses the
right moment for adjustment due to the misjudgment about the factors
of error, an even greater problem can occur. In order to secure this
weakness, it is recommended to improve the professional quality and
reliability of the emergency diesel generator at the nuclear plant in
Wolsung by constructing an integrated and systemic condition

monitoring and diagnosis system.

The development of this system is largely divided into three parts.
At the first stage, the performance parameters of general diesel
generators are investigated in order to compose an appropriate system
for Wolsung emergency diesel generators and to identify the
components of condition parameters that can be applied in the diesel
generator. Then, by analyzing other condition monitoring systems, the
strengths and weaknesses of each system are identified and establish
the direction for system development. Also, the investigated parameters
of condition monitoring are sorted by the importance and finally
selected.

At the second stage, in order to measure data from the selected
condition monitoring parameters, the appropriate design changes in the
existing diesel generators are discovered and new devices and

machines are installed to implement the changes. The components that

1) DMDS : Diagnostic monitoring and display system



are excluded because of the cost and special traits of the power plant
need to be applied in the condition monitoring system in the future, so
additional condition monitoring parameters are to be suggested.

At the last stage, by finding and implementing the ways to apply
the diagnosis techniques in the condition monitoring system, an
integrated condition monitoring system that has both reliability and

professional quality is finally constructed.
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A <
o wH -
a0 JM; G 4 T~
— < ~3
T N ool o s =
T s T W | B mol_wﬁ%
T wiy o e NS o
~ N
U I U PR
of of|ok of | o | B w ok &Y
o o] R R
B BB OB OB N BB
| | | | | | | |
w|oEr
oL | om
of of
mM n n E
xL B B o}
mo Il -
= Mo | o | e
< Wa wM o1 o o
I I S ol | B
oF oF | B | B G
n Mo R s
B BT B B




—
o

o
o

iz

ojy

4

T 9t} Table

Table 2.2 Monitoring parameters of lubricating oil system

oy
i+
~o
- : i
Wl X — wm Gy
do | = — N — = Sl ud —
X o o)~ Hm ~a X N < X _ o X
m - " NS 2o ! m._r_m NS B ‘Wﬁ "R = — !
TSmO lE _ gy e wm | P X me (XK
B R R DR e e R N el
i = R e~ ! T |n
G e PO o) Mﬁw = e B ooy ow A |E Mm 9
o T of |3k B oE|W BN BT ok ok o = o= ~
BRI MY INTERWE FD R |TE N
b T BT T OB T OT|H OOH H = T A N oy |E Y w
| | | | | | | | | | | | | | | | | | | |
! i o
fi o 4 o] e
3] o &
o B | o I
—— - Jl _a.e
X — gl -
Al oy ol M| g
Kl T ¥ : | &
<0 - o o
= < T In il 2
= ® oo ® W o G ox
B A I O g LT
0 0 0 0 ~ or
7 W oo h - | x
or) or) oFl of)| of ) =) okl | of




, "7 AE

_EH

2.1.3

o

D F714

27

e

7h 7]

o)
&

2

s

T8

R4

gheh wEbA 7| ebat ) e

e M M)

e}
H

34

3£
=

) Sy

_EH

¢+

0
Y

s

X

ojy
Th
7

™
_EH

7
iy

e

)
o

alo
nr
"
ojy
=
ar
o
o)
=

TEE AAY

T

) Y
s
=

o]
A

271 At

A2

N

b &7t

o}

A d o

G

KeN
=

WMo 2 3} (supercharging)

0
i

= w77

pot dA

=
=

Ll

=
=

cE!

%1—

Ak T

oL
[}

oA A H . whEhkA

K

B 7 A

T7]a



UAL3tol| 2f3le] 3

LER =

=
=

s, £718Ee AT g

= YA e

gl

it e

s

=
[}

%)

40~70C AZ7A Y

I

34

o .
Jo v

2) w71 Al

75 w7 vy &=

]

frio

srvlge] A9 ey e

HAl 3 sl of oF

3
5

wE

3
T

ot

TEE Hojok

-
1.

o]
A

T8

o]
-+

ol A o

—

of w717}

77 d

Ll

L iz R

W77k o1 o]

=5=

NpenRE
Artao] o

-
1.

U RERE R [EE

3
T

1o}, e

A

s

S

ol Aol wWj7]7he]

=
=

b

0]
H

|

H, #71gx

3
T

tol ®Ekdiv &

H] & &

=1
=

oz 7|ge] TAvtg] T

7l
£

TEoIUAE Lk



I, Az SHoR ALEY HAow Hud

:F-

il

th) 7]

=

5HH,

<]

L

[s)

=

of dUYziy

#gte)

-

1.

7k =

)

of w

=

==

7| gozHE e Thav)

w717t W) =

-
1.

5

v 7] 7k~ E R

o &=

ojy

-

i
:dl

o &7 =

-

&

ot 17

sofof

Al

K

W
H

5

ojy

Al Aot whEkA Eet

8=

gy

%

o

- 357 &

R

—_—

aig

pll
=l

- WR

™
Fr

- 2AY,

0

e

j2)

7
uy
e

—

<N

o

- 357 &

SR IEESRE-

-

TEE
&7 A

L &

AA AR N4

Table 2.3 Monitoring parameters of intake and exhaust gas system
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Table 2.4 Monitoring parameters of starting air system
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Table 2.5 Monitoring parameters of cooling water system
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Table 2.6 Monitoring parameters of generator side
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Table 2.7 Monitoring parameters of engine inside
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4) Programmable logic controller
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3) &, W71 4% (Intake and Exhaust gas system)
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4) A%E &7 A% (Starting air system)
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A% (Low water temperature system)
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6) a2 Wzt A% (High temperature water system)
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Table 2.8 Alarm signal parameters

System Parameters Equip. name
1 | Low starting air pressure 65225-PS17
AIR | 2 | Low overspeed air pressure 65225-PS23
3 | Air compressor in fault 52250-CPO1
4 | Engine lubricating oil sump level low 65282-LS15
5 | Engine oil priming failure 65282-LS19
6 | Crank case pressure high 65282-PS13
7 | Temperature in pre lubricating oil 65282-TS21
8 | High differential press at fuel or oil filter 65282-PDIS007
O 9 | Engine lubricating oil sump level very low 65282-LS17
10 | Lubricating oil pressure low 65282-PS05
11 | Low pressure on pre lub. oil P<0.lbar 65282-PS11
12 | Lubricating oil hi temperature 7>63C 62828-TS25
13 | Oil pre lubricating pump 033po output order 52810-PM03
14 | Very high level in fuel oil day tank 65224-LS017-04
15| Low low level in fuel oil day tank 65224-LS017-02
o 16 | Fuel oil low press of engine driven pump circuit 65224-PS25
17 | Low fuel press in fuel frame discharge circuit 65224-PS27
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System Parameters Equip. name
18 | Line A or B fuel leakage failure 65224-L801

19 | Fuel oil transfer pump in fault (020po) 54330-MCC25

20 | Fuel oil transfer pump in fault (021po) 54330-MCC25

21 | Fuel transfer pump 1 020po output order(18,20) 52240-PM101

22 | Fuel transfer pump 2 021po output order(18,20) 52240-PM103

23 | Fuel booster pump 022po output order 52240-PM105

24 | Low level in L.T. water tank 65224-LS21

25 | High temperature in cooling water 7>50TC 65281-TS29

26 | L.T. engine p/p out low pressure 65281-PS23

LT, 27 | Low pressure in L.T. water P<3bar 65281-PS21
28 | Low level in L.T. water tank 21c¢m 65281-LS17

29 | L.T. water presence line A or B fault 65281-LS03

30 | L.T. water circulating pump 52810-PM09

31 | L.T. circulating pump 0llpo output order 65281-PS23

32 | Low level in H.T. water tank 65281-LS41

33 | Low temperature in H.T. water 7<50C 65281-TS33

34 | Low pressure in pre-heating circuit water 65281-PS49

35| Low pressure in jacket water P<3bar 65281-PS47

H.T. | 36 | H.T. water low press engine driven pump circuit 65281-PS51
37 | High temperature in H.T. water 7>95C 65281-TS31

38 | H.T. water circulating pump 52810-PM05

39 | H.T. preheating pump 001po output order 52810-PMO1

40 | H.T. circulating pump 003po output order 65281-PS51

41 | Excitation governor supplies fault 65200-PL1511

42 | Excitation thyr. fuses 65200-PL1511

GEN. | #3 Excitation over current first stage 65200-PL1511
44 | Excitation rotating diodes fault 65200-PL1511
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System Parameters Equip. name
45 | Excitation over current second stage 65200-PL1511
46 | Switch sl open 65200-PL1511
47 | High temperature at generator bearing 7>90T 65200-TIS1
48 | High temperature at generator bearing 7>95T 65200-TIS1
49 | Stop lever engaged 65200-PL1511
50 | Turning gear engaged 65200-2807-1
51 | Mechanical overspeed 652002501
52 | Electrical protection 5323-BUE/19/
53 | Overspeed relay fault SVEM
54 | Electrical overspeed SVEM
55 | Diesel generator starting signal LOCA
56 | Engine cranking SPEENDSH;; "

GEN. 57 | Start up failure PLC

58 | Emergency stop BSEQN
59 | 48V supply cubicle fault PLC

60 | Alarm sequence DC 48V supply failure 001XR
61 | D/G local select switches not auto mode PLC

62 | PLC cubicle temperature fault TS-R,B
63 | PLC first stage failure MPC RACK AB
64 | PLC stop or test mode MPC RACK A,B
65 | PLC second stage failure MPC RACK A,B
66 | H.T. water preheating circuit 58 C<7<63C 65281-TS23
67 | D/G local/remote selection "remote" D/G SELECT
68 | Starting sequence memory servant link "on" STARTING
69 | Engine speed>30% AFSEM
70 | Engine speed>80% AFSEM
71 | Voltage control mode "auto" MODE AUTO
72 | Voltage control mode "manu" MODE MANUAL
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System Parameters

Equip. name

73 | Power plant D/G set mode droop

1-4-1, E03

74 | D/G set ready for auto start

D/G SELECT SW
"REMOTE"

75 | D/G set out service

65200-ZS03

76 | D/G tripping on fault

53523-BUE/19.20

81 | High temperature at diesel bearing 7>95C

GEN.
77 | Generator heater Ol1lre output order 012XE
78 | Emergency tripping memory servant link ET
79 | Normal tripping memory servant link NT
80 | High temperature at diesel bearing 7>90T 65200-TIS3
FNG. 65200-TIS3

94 g wasle) 24 FAASNA obeRIR HolHE 2
F Qe g% ex, o 0¥ 4%, AR% ge wAE AuE
A4 Gt
Table 2.9 Operating parameters
System Parameters Equip. name
F.O. 1 Fuel oil engine inlet pressure P1029
Lo. 2 Lubricating. oil engine inlet pressure P1001
3 Lubricating oil engine inlet temperature TI023
4 H.T. water engine inlet pressure P1045

H.T. 5. H.T. water engine inlet temperature TI027
6 H.T. water engine outlet temperature TI025
7 L.T. water engine inlet pressure PI1019

LT 8 L.T. water engine inlet temperature TIO03
9 L.T. water engine outlet temperature 1009
10 | Air cooler air inlet temperature
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System Parameters Equip. name
o [ D s
13 Exh. gas( A 01 ---.) temperature
14 | T/C inlet gas|[EA 1,2,7,8] temperature
15 T/C inlet gas[EB 1,2,7,8] temperature
15 T/C inlet gas[EA 3,4,5,6] temperature
16. T/C inlet gas[EB 3,4,5,6] temperature
EXH. 17 | T/C outlet gas[SA] temperature
18 T/C outlet gas[SB] temperature
19 Intake air pressure A
20 | Intake air temperature B
21 Intake air pressure A
22 | Intake air temperature B
23 Tachometer
24 | Diesel generator bearing
25 Generator winding temperature
26 Generator WATT
27 Generator VAR
ENG. 28 Generator VOLT
29 Generator AMP
30 | Generator frequency
31 Generator power factor
32 Excitation VOLT
33 Excitation AMP
34 | No.l air receiver pressure PI 013
AIR 35 | No.2 air receiver pressure PI 015
36 | Overspeed air pressure PI 021
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Table 2.10 COCOS Operating parameters

NO Parameters

1 Fuel oil viscosity

2 Fuel oil inlet pressure

3 Pressure drop across fuel oil filter

4 Fuel oil temperature inlet pumps

5 Lubricating (system) oil inlet temperature

6 Piston cooling oil outlet temperature

7 Piston cooling oil/camshaft lubricating oil inlet pressure
8 Lubricating oil inlet press main/thrust bearing

9 Thrust bearing segment temperature

10 Lubricating oil inlet temp. to exhaust valve actuators
11 Lubricating oil inlet press. camshaft/exh. Valve act.
12 Lubricating oil outlet from camshaft

13 Lubricating oil outlet temperature turbocharger

14 Lubricating oil inlet pressure turbocharger

15 Cooling water temperature at air cooler inlet

16 Cooling water pressure at air cooler inlet

17 Cooling water temperature at air cooler outlet

18 Jacket cooling water inlet temperature

19 Jacket cooling water inlet pressure

20 Jacket cooling water cylinder outlet temperature

21 Jacket cooling water pressure drop across engine

22 Jacket cooling water outlet temperature at turbocharger
23 Cooling water pressure drop across air cooler

24 Engine room turbocharger air intake temperature

25 Air intake temperature below air intake filter

26 Compressor spiral housing pressure at outer diameter
27 Differential pressure across compressor spiral housing
28 Scavenge air outlet pressure turbocharger

29 Scavenge air outlet temperature turbocharger

30 Scavenge air cooler air inlet temperature

31 Scavenge air cooler air outlet temperature

32 Scavenge air temperature before cyl.

33 Scavenge air receiver temperature

34 Scavenge air cooler air outlet pressure

35 Scavenge air cooler air outlet pressure

_25_




NO Parameters

36 Scavenge air receiver pressure

37 Pressure drop of air across scavenging air cooler
38 Pressure drop of air across turbocharger air intake filter
39 Exhaust gas system

40 Exhaust gas receiver temperature

41 Exhaust gas blow off, bypass valve angle position
42 Pressure drop of grid at turbine inletr outlet

43 Exhaust gas temperature at turbine inlet

44 Exhaust gas temperature after exhaust valve

45 Exhaust gas pressure at turbine inlet

46 Exhaust gas temperature at turbine outlet

47 Exhaust gas pressure at turbine outlet

48 Turbocharger speed

49 Differential pressure across exhaust economizer

50 Time and date

51 Run hours counter

52 Ambient pressure

53 Engine speed

54 P-max set point

55 Fuel pump index

56 V.I.T. index

57 Governor index (fuel rack position)

58 Engine torque (shaft horse power)

59 Power take off from main engine shaft (PTO)

60 Ambient temperature

61 Ambient relative humidity

62 Mean indicated pressure mip
63 Maximum pressure p max.
64 Compression pressure p comp.

2) DMDS 8|74 oA zAH®

DMDS+ 94§ tjaAddr| o] A& 98l /M Ao, shoi=
&7 3/4, 56574 A5 v} Data®l FH ofd 2 ¥ oxdE
2 A&dor dow #Fed u= AU ¢HS =AH A A Ao
RS2324 o2 PColl Agd 4= vl DMDSAEIZA] 1A= Table 2.11
3} 2o
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Table 2.11 DMDS monitoring parameters

NO Parameters

1 Maintenance mode

2 Diesel in lacal mode

3 Auto auxiliaries control

4 Manual start order (LCR)

5 Manual emergency start order (RCR)

6 D/G emergency start order (DGRESS)

7 Diesel circuit breaker open

8 Engine stop lever

9 Lubrication oil pre-lubricating P<0.lbar
10 | H.T. water preheating P<1.2 bar

11 Presence of water in air manifold - line A
12 Presence of water in air manifold - line B
13 | H.T. water tank low level

14 | Low level in D.O. daily tank

15 | Low level in L.T. daily tank

16 | Turning gear engaged

17 Starting air pressure No.l1<34bar

18 Starting air pressure No.2<34bar

19 Control air pressure P<6bar

20 | H.T. water pressure p<2bar

21 D.O. pressure P<3.5bar

22 L.T. water pressure P<2.5bar

23 Correct voltage

24 Correct frequency

25 | Exciting contactor closed

26 D/G synch. With network (droop mode)
27 Fuel leakage line A

28 Fuel leakage line B

29 | D.O. filter pressure drop P>0.8bar

30 | H.T. water low temperature 7<50C

31 H.T. water high temperature 7>85C

32 | Lubricating oil filter pressure drop P>0.8bar
33 Lubricating oil pressure P<4.Sbar

34 | Lubricating oil temperature 7<40C

35 Lubricating oil temperature 7>63C

36 Mechanical overspeed

37 Electronic overspeed
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NO

Parameters

38 H.T. water very high temperature 7>95TC
39 | Engine inlet oil pressure P<3.5bar

40 Crankcase gas pressure P>0.008bar

41 Emergency stop (RCR)

42 Emergency stop (LCR)

43 Generator differential

44 Negative phase sequence

45 Generator ground overvoltage

46 Voltage balance relay

47 Over voltage

48 | Under voltage

49 | Loss of field

50 Generator over current with voltage restraint
51 Reverse power

52 Under frequency

53 Over current

54 Excitation over current 1st stage

55 Excitation over current 2nd stage

56 Voltage regul. Manu/auto supply in fault
57 Diesel engine bearing temperature lst stage
58 Diesel engine bearing temperature 2nd stage
59 Start up failure

60 | Speed cubicle supply fault

61 Over speed system fault

62 CO2 actuator signal

63 Sequencer overlap test

64 | Sequencer trouble test

65 | Lubricating oil make up tank low level

66 | Lubricating oil low level

67 | Lubricating oil very low level

68 Lubricating oil priming failure

69 Lubricating oil make up tank high level
70 | Excitation cubicle supply fault

71 Diesel oil transfer pumps 1.2 electric trouble
72 Rotating diodes fault

73 Thyristor fuse alarm

74 | Low level in D.O. storage tank

75 Diesel oil transfer pumps 1.2 start failure
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NO Parameters

76 Very low level in D.O. storage tank

77 Over excitation limitation

78 Under excitation limitation

79 | High level in D.O. storage tank

80 | Diesel fuel oil pump discharge pressure low
81 Very low level in D.O. daily tank

82 | Low level in water treatment tank

83 Diesel fuel oil strainer differential pressure
84 | Very high level in D.O. daily tank

85 High level in water treatment tank

86 | Air compressor fault

87 H.T. water preheating low temperature 7<55C
88 H.T. water preheating low temperature 7>63 C
89 L.T. water tank high level

90 | H.T. water tank high level

91 Alarm polarity fault

92 | D/G running with c.b open

93 Protection cubicle and relaying power failure
94 | Engine inlet oil pressure P<3.8bar

95 D/G stop order

96 Starting memory on

97 Combustion air filter fouling

98 | Isochronous mode

99 Time synchronizing signal

224 FEA A2w ZFAAx AR
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Table 2.12 Trip parameters

Mechanical overspeed

Electrical protection

Emergency | Emergency trip push button

Emergency stop lever

Trip Lubricating oil pressure very low

Crankcase pressure very high

Generator bearing temperature very high

Lubricating oil high temperature

Excitation tripping

H.T. water temperature very high

N 1
orma Lubricating oil pressure low

Trip Crankcase pressure high

Engine bearing temperature very high

Electrical overspeed

(2) Interlock ##H A}
Interlocke 27}%] o]e] ej7t &
AZ7712 115 3 %] A s
FE A7) 7)o AEE FESA oE £ JtEs AA ATAY 7F

]
Fol §x FEs sto] AnE nde] A= I
?_]__

(ld
o
>
ol
2 i
o
03
o
jnh)
e
_0|L

_30_



Table 2.13 Interlock Parameters

Lub oil sump low

Engine pre lubricating temperature low

low

Engine pre lubricating pressure
Low temperature in H.T. water

Low level in H.T. water tank
Low level in L.T. water tank
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1) Middle

A= 7]

JEE

==
=

(1) Heavy= ##/ %AW Trip?} Interlock 7 H.Q1A}

WA A el Tl sk

=
=

b, K

S

@) 718 =d A o] g7 A

Le]
3

—
o

a
o
T
el

A

)

(1) Status @#H¢

i

o

A

)

(2) Control ##¢

4

HoFE QAR 7] #a

=
=

+d 4

Control A &<l

o}

— =
o7 X

" ol

AR

= a8 o

gl

)=
B 24

o

™

plo

e

oy
o

o7
4

st
T

o

] Al wlgt

ahH, A=

=1
[¢]

e el 7}
CEEIE EEFCS

X

167] %

il

_31_



o AANE YAST e Wl 25E Bl S
Holge. 2 WAS Lo SAAAE © 24 HE 7}
A= el glodvh ey Add W Ao ddrvid 2=
delee] 24 Bagel sTHolAI THF FRAA 7 4
duvi eRANE AR el F 16704 €4 4 SR
S AA HATh A8 LHAE Table 2.14%
Table 2.14 Selected operating parameters
System Operating parameters Point

1 F.O. Fuel oil engine inlet pressure

2 L.O. Lubricating oil engine inlet pressure

3 L.O. Lubricating oil engine inlet temperature

4 L.O. Crankcase pressure

5 H.T. H.T. water engine inlet pressure

6 H.T. H.T. water engine inlet temperature

7 H.T. H.T. water engine outlet temperature 16 Point

8 L.T. L.T. water engine inlet pressure

9 L.T. L.T. water engine inlet temperature

10 L.T. L.T. water engine outlet temperature

11 Eng. Diesel bearing temperature 9 Point

12 Eng. Thrust bearing temperature 6 Point

13 Exh. Exh. gas( A 01 ---.) temperature 16 Point

14 Exh. T/C inlet gas[EA 1,2,7,8] temperature

15 Exh. T/C inlet gas[EB 1,2,7,8] temperature

16 Exh. T/C inlet gas[EA 3,4,5,6] temperature

17 Exh. T/C inlet gas[EB 3,4,5,6] temperature

18 Exh. T/C outlet gas[SA] temperature
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System Operating parameters

Point

19 Eng. T/C outlet gas[SB] temperature

20 Gen. Tachometer

21 Gen. Diesel generator bearing

22 Gen. Generator winding temperature 6 Point

23 Gen. Generator WATT

24 Gen. Generator VAR

25 Gen. Generator VOLT

26 Gen. Generator AMP

27 Gen. Generator frequency

28 Gen. Generator power factor

29 Gen. Excitation VOLT

30 Gen. Excitation AMP

31 Exh. Intake air pressure A

32 Exh. Intake air temperature A

33 Exh. Intake air pressure B

34 Exh. Intake air temperature B

35 Alr. Overspeed air pressure

36 L.T. Air cooler air inlet temperature

Total 84 Point
225 ZHAANQA AAd 3}

A7)l whet wg T AEAY] A A S 73 .12} o}
AR o] Ao, HFHoz AEia g dF A
BRAAE Frlsto] JrAA 81714, 494 847 4= A2 g
Astlvh. HE FA4E FEFAl A= Table 2.159
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Table 2.15 Final selected monitoring parameters

System Operating parameters | Alarm parameters

Fuel oil 1 5}
Lubricating oil 3 9
Low water temperature 4 7
High water temperature 18 8
Intake air/exhaust gas 25 0
Starting/ control air 1 3
Engine 22 29
Generator 10 0
etc. 0 20
Sub-total 84 81
Total 165
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Fig. 4.3 Processing circuit of L.T. system diagnosis
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Fig. 4.4 Flowchart of digital sensor alarm
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Fig. 4.5 Flowchart of analog sensor alarm
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Table 4.1 Trend of diagnosis data

Sort of data
Fast data by the change | slow data by the change
True or false
T Continuous change of Continuous change of
rue
five times eight times
) o Continuous change of Continuous change of
Comparison and decision ) i
three and four times four and seven times
Fal Continuous change of Continuous change of
alse
two times three times
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