HA] R ASAL- S ==2X 2003, Vol. 13, No. 3, pp. 322-327

ol

AAMEe AHB LS 018 JgASFE FIIWYT|

%917 of

Water Level Control of PWR Steam Generator using Knowledge
Information and Neural Networks

W, I, 244, 3015

Hyeon Bae, Young Kwang Woo, Sungshin Kim, and Kee Soo Jung#*

Sy

&

w M7

OH
s

o, ST AX(F) D2fAXNH2E Hi1UHL

8 9%

APAFE 44 BA49) 21247 9T 42 W] AVHE FH(shrink)T BR(swel) EF £ 54S 7
Az ez Aozt olele WAeR A At B ETAME AFFE ofad AxFABzoA ASHT S
% 9 PLACY] 3 3448 AdeR 248 Aor|g vA ddsty, A9d AirY ALE HA =PE AE3he]
ZRHES FHRAT AL 242 99 ASFE 7R AnE F9, F5F, 283 TPtk o] A XY ARE
vgez AZWE Fal 59 Aoy EE F5% Aozl B F shtel A HAE F WA 27527 (self-tuner)
olgatel PI Alel7lel ANE Ll 2R Atk WA AANF2A FHe F/e4vY U mdAE 429
Holels] BHo2RE FEadth oldel ¥ AL Ba) QY AT Ndan, A4 A9 ANL A =
Rote Aol £ wge) SHolt.

Abstract

The water level of a steam generator of pressurized light water nuclear power generator is known as a subject whose
control is difficult because of a shrinking and swelling effect that is been mutually contradictory in a variation of feed
water. In this paper, a neural network model selects first coordinative controller by a inappropriate gain of two PI
controllers and the selected controller’'s gain is tuned by a fuzzy self-tuner. Model inputs consist of the water level,
the feed water, and the stream flow. One controller of both coupling controllers whose gain is handled firstly is
decided based upon above data. The proposed method can analyze patterns of signals using the characteristic of
neural networks and select one controller that needs to be tuned through the observed result in this paper. If one
controller between both the water level controller and the feed water controller is selected by the neural network
model, then a gain of the PI controller is suitably tuned by the fuzzy self-tuner. Rules of the fuzzy self-tuner drew
from the pattern of input and output data. In the summary, the goal of this paper is to select the suitable controller
and tune the control gain of the selected controller suitably through such two processes.
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Fig. 1. Principal devices of nuclear power plants.
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Fig. 2. General structure of steam generator.
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Fig. 4. Part of level model of steam generator.
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Fig. 5. Flow chart of model construction and test.
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Fig. 6. Structure of level feed water controller.
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Fig. 7. Simulator for steam generator level control.
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Fig. 8. Graphs of 45 and 46 of steam generator.
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Fig. 9. Graphs of 47 and 48 of steam generator.
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Fig. 10. Graphs of 1.3 and 1.4 of steam generator.
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Fig. 11. Graphs of 1.5 and 1.6 of steam generator.
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Table 1. Input data of neural network.
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Table 3. Results of neural network.
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Fig. 12. Graphs of 45 and 46 corresponding to gain.
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Fig. 13. Graphs of 48 and 47 corresponding to gain.
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Fig. 14. Graphs of 1.3 and 1.4 corresponding to gain.
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Fig. 15. Graphs of 15 and 1.6 corresponding to gain.
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Fig. 16. Basic information for fuzzy rules.
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Table 4. Over and undershoot in several conditions.

Level Feed water
48 47 46 45 1.6 15 14 1.3
Max |50.7574{52.0467|53.5823)55.2559(50.0042]50.0041|50.004050.0039
Min |49.9590]49.8086(49.4671]47.4162|49.7796|49.7802|49.781049.7812

Diff. | 0.7984 | 2.2381 | 4.1152 | 7.8397 0.2246 | 0.2239 | 0.223 | 0.2227
Gain| 105 | 06 04 | 025 5 7 9.5 11

1. If Difference is very small then Gain is very big
Rules 2. If Difference is small then Gain is big

3. If Difference is big then Gain is small
4. If Difference is very big then Gain is very small _ |
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Fig. 17. Level controller with fuzzy self-tuner.
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Fig. 18. Graphs of 45 and 46 corresponding to gain.
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Fig. 19. Graphs of 47 and 48 corresponding to gain.
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