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Improved Double PI Control for Nuclear Steam Generator Water Level

LI Feng-yu', LU Gu-bing', ZHANG Long-fei', LIU Dong’
(1. College of Naval Architecture and Power, Naval University of Engineering, Wuhan 430033, China;
2. Weaponry Division, Navy 91404 Troop, Qinhuangdao 066000, China)

Abstract: Malfunction of steam generator water level control is the main cause of unexpected
shutdowns in nuclear power plants. Particularly at low powers, it is a difficult task due to shrink
and swell phenomena. In order to avoid the affect caused by spurious water level, a special
discriminator was designed. Parameters of the controller with a simplified steam generator
model were tuned offline by the genetic algorithm. Control effect with a discriminator was
contrasted to that without a discriminator. The results show that the discriminator shortens
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control period and reduced overshoot.

Key words: steam generator; genetic algorithm;
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Table 1 Parameters of steam generator linear model at several powers

I % G,/(mmkg ") Gs/(mmrkg ") /s nfs T/s OJ(kg's "
5 9.63 0.181 419 48.4 119.6 57.4
15 4.46 0.226 26.3 21.5 60.5 180.8
30 1.83 0.310 434 45 17.7 381.8
50 1.05 0.215 34.8 3.6 142 660
100 0.47 0.105 28.6 3.4 11.7 1435
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Fig. 1 Response of water level to 0.7% step on steam flow (a) and feedwater flow (b)
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