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A Study on the Supervisory Control for Nuclear Power Plants

FEHE - FE LY
(Jun-Cheol Bae * Jung-In Choi)

Abstract — A major objective of the study is to propose a

supervisory control algorithm based on the discrete event

dynamic system (DEDS) model and apply it to the automation of nuclear operations. The study is motivated by the
suitability of the DEDS model for simulation of man-made control action and the potential of the DEDS based
supervisory control algorithm for enhanced licensibility, when implemented in nuclear plants, through design transparency
due to strong analytic backgrounds. The DEDS model can analytically show the robust stability of the proposed
supervisory controller providing design transparency for enhanced licensibility when implemented in nuclear operations.
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Fig. 1 Supervisory control system.
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Table 1 State of reactor core(Subsystem 1).
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Table 4-1 State transition(1/12).
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Table 4-2 State transition(2/12). Table 4-5 State transition(5/12).
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Table 5-2 State feedback map(2/5).
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Table 5-3 State feedback map(3/5).
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Fig. 5 Input event string to supervisory control.

Current State of Plant @ q72 I'nter the string >aidbca
Current State —--> a5
Current State - -> 44
Current State -—> gb%

Current State - -> a2

Disable event occured!

Disable : Sth event

Current State > a82

Current State of Plant © q82 Fnter the string >__

33 6 Al AE2! %o
Fig. 6 Result of input event string

¥ 69AM dEE A 2EyF A AA A
a(HROD IN), i(RROD IL boron boration), d(RROD OUT),
b(HROD OUT)E Alx®lo] AG HHIZ MHold F g+
ArRelng FHulolq A7) o] ALHMEL EF enable
AlZlgh 28y oA A A o(RROD IN)E 19 49 2

& F3o] dojd A Ao HHy EQA ez 5
HulolA Aojrl= o] AAAE disable A1A Al (RROD

INZF dojupA] RBEE @t

27 Az el geiel Al 2EYL ¢
228 AZgd Foulelq Aol7Ye] HE
= ¥ 4olA A3 Aol o3& Al

17



BWRBRIAEE 48A% Ot 1999%F 9A

o BaaA AN oleie FAF Axde] B P
Qe AHE FA G 5 Yomz Axde A HHY A
HE #4 ¥ £ JAEE Ao AL Asiol vk sz
AAANE e1dol A7 oJHT 2NE FPo 4
Zovhol R Aol7lE © ol4e Fae] olFel A A AL
dol BAFHAAEL AN AEH disable A2 et
AR FoulolR AMeirlE Axdel B4 A4T YUE
FA8Y F248 + JES AiYAS AH=RE 3Y 60
A Rel 73 Qo

4.2 =
2 =AE FauolA Aoz Ade BB of
Wgoz R4 AP AsAdll HeA Aol A

£4¥9 Mode K 712 oA B4 Aadeoz 2dysy)
Azt B Alagloz wAF AojEE Teste AF AT
du2ES 1% DEDSE 2d¥ sacrh ARd 3@E Ao
Ve ARFAEH AojErteE APz T A
A7bsd Atze] Mg 4 AT E Aolstd ojH g Aol
= Al2de dert $2rt dae dH2 AosHe sy
olA Aej71E HABAT

RS

B A7E Sarlereld A9e 97 A%y zAT
BAl Abdel Al o8 £ HAFUT ¥ 2 AT
o) J1ed Qe A UM, olAE, H4H 9 B
=gy,

= U |

[1] W97, <4, “Supervisory Control 7]-& o]&3
HAS AR YA 2 MFHA”, U583 &4
4 =F3, 199%.

(2] U2 “eEdlels Aol 2" AFEHAL 19%.

3] A2 “oldAld B Alxde <A He A7)
AA", o, 1993,

{4] J1.Choi, “A Conceptual Model of Power
Maneuverability for Digital Supervisory Limitation
System,” IEEE Trans. Nucl. Scie. Vol.42, No.6, 1995.

[5] J1.Choi, Y.J.Hah, U.C.Lee, “Automatic Reactor Power
Control for A Pressurized Water Reactor,” Nuclear
Technology, Vol.102, pp.277-286, 1993.

1118

Hf & H (& % #B)

19759 1€ 8d A 19973 ZHYd #7F
g3 £ 1999d Add A7 HAF R
EJ(AAD. 1999d-HA] ALgEgda A7
AALF R whA T

Tel : (0342) 750-5492, Fax © (0342) 751-7885
E-mail : 93bae@web.kyungwon.ac.kr

x5 2 (8 & (D)

19561 10¥ 7¢ A 19793 A gudu
A FEN F9. 19813 Fuiew g
Z4(AAh. 19879 MIT AEAAAF(2
uh). 1988:-1989d ABB/CEAF A+
1987:3-1993d gxPAHATLE 94
. 1993-¥A Adoigtn H71AAFTEE R2us

Tel - (0342) 750-5349

E-mail : jichoi@mail kyungwon.ac.kr

e e

o*

e

-



