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Abstract

The purpose of multiple alarm processing is to give the operator the correct information
and perception of the malfunction present in the plant. In this thesis, an APS(Alarm
Processing System) is studied for fossil power plants. This APS is based on a
cause-consequence trees in the knowledge representation aspect for alarm and plant and
adapts alarm filtering methods using fired time information in the decision aspect. Through
the cause-consequence trees and filtering methods, the Alarm Processing System finds the
cause alarm among the tired multiple alarms and calculates the cause degree which represents
the possibility of a fault occurring in the instruments of the plant with the information of
fired alarm. The knowledge base is built via interviews and questionaries with the expert
operators on the Seoul power plant unit 4. Finally. the validity of the studied APS is shown
via simulations.
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Alarms of boiler system in Seoul power plant unit 4.
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| fired time | 83.500

L \

Alarm Name & Aux_Steam_Press_Low (800)

30
PCV_256 Abnormal (1.000)

103.250

priority

causes

‘ fired time

& 13.
Fig. 13.

HelAxe] F2(w =10, w,=3)
Inference result of cause degree.
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Case . ZE"%(Alarm Network) 729 v
H oA olefe] o 148 A8 43579 FoA
29| AM ol g flel-A=l Eejo] Ad¥elr) shg]
%7 27} ERET ofol] wkE ZM(FDF_Trip) 7}
wbsty {5375 ERAIZCHIDE Trip). »ht
72 el EE7] 2d7F ExEY U EF I BN
o] 5= AMTRE 343l olaldt HrFo] WA
A& Ao M| AAE 27 15014 B}

Fan Moter
Abnormat Ovarload Fre MAIN STM
oroa TEMP HIGH
Q @ 0 Cow
Y ,
Overload K
IDF TRIP FDF TRIP AIR FLOW P

A\ 22 (Alarm)
Q ¥ (Cause)

32 14 4288 457) $1A% Ause o
@ 49234 =9 o

Fig. 14. Cause-consequence alarm trees of
air system in Seoul power plant
unit 4.

71&e] Wle g HAnE 2] Eax|vH(ay

15.a) #HAAIZRS e’ Agksle el e ¥

| ls371e  EH
(FDF_Trip) & dei5rt,

Fired Time Alarm Name

(a) 7152 why

Fired Time Cause Alarm

66.75 FDF_Trip
(b) Akt why

a2 15 felARe] F2
Fig. 15. Inference result of cause alarm.

(2) QY] FE
2% 16€ AlQk o 2ed YR da
2ARle] F2ATE epiic),

BAE s+

Cause Alarm | FDF _Trip (402)
priority 70
precedent IDF Trip (0.048)
causes Motor_Qverload (0.529)
Fan_Trouble (0.265)
Bearing_Trouble (0.159)
fired time 66.75

a2 16. YA EY] S8
Fig. 16. Inference result of cause degree.

CASE II. Wdz-e] dAAA(ER)A TR o5
782 75

28 178 Mg s 437)9] dAARA]
g AR50 g dlolrt. o|zigt AREC] iyt YUl
ABe) Z22A7E 78] 184 ehiic)

Fired Time Alarm Name
100.350 IDF_Trip
107.141 FDF Trip
111.381 Flue_Gas_0O2_High_Low
123510 Air_Flow_Low
133.230 Main_Stm_Temp_High_Low
134590 RH_Stm_Temp_High_Low
136.397 FO_to_Bnr_Press_Low_Trip
145348 Atom_Steam_Press_Low
147.500 Air_Flow_Low_Low_TTrip
151.500 MFT Trip
151.506 UNIT Trip
151516 GIF _Trip
151.520 Drum_Level_High
151533 TBN_Trip
151545 GEN_Trip
151.556 FO_Pump_Disch_Press_Low
151576 TAC Trip
160015 Furnace_Press_High

38 17, A8 s 437]9) JAAR A @
g HRE

Fig. 17. Multiple alarms in Seoul power
plant unit 4 trip.

(1) "l ne] 52

7|&e] uheg Ae|3t Aye “"Atom Steam
Press_Low 7} fdalel o] Al AR7} =S8
ehArh (2% 18.a). A HPHoR F23 AR
+ "IDF Trip'®# "FO_to_ Bnr Press Low Trip %

“Atom_Steam Press_Low - Belth(2# 18.b).

Time Cause Alarm

145348 | Atom_Steam_Press_Low

(a) 7]&2] Wy
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Time Cause Alarm
100380 | IDF_Trip
136.397 | FO_to_Bnr_Press_Low_Trip
145348 | Atom_Steam_Press_Low
(b) A<kt ¥y
38 18, A/1ARY FE

Fig. 18. Inference result of cause alarm.

V. ZE ¥ FF A7 oA
£ =gollde v Re A AEE Aele] o

-7k E2] Y WAALE olgsle] WQARE
2ok WP Asile, AT RSl B P
2 2AENT Adeke QRS Feayel Dl

o a7t a2l A&3H 4357) DAAe] AR
Eoll dizl -5 7*@74 2l FgEe
AN E 5B AAHlelnE: FE3la RoAdS
9 712wyt Ashe HoLng——«i Hejgh A B
2] AFE vl F3lget. ARE=E T of
+ 7% At Al w4(Sensor Failure).
ghdle] wakol} thgk 2] W3 Temporal resoning
2w i3k At Al oo} sk
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