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Water Level Control of Nuclear Plant Steam Generator
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Abstract

The steam generator water level is difficult to control at low power due to its reversed
responses to the feedwater flow, which are well known as the shrink and swell phenomena. With
regard to this problem a new control scheme has been studied by which the level transients could
be kept within permissible ranges at low power. The relations between the various input condi-
tions to steam generator and the level transients have been examined to be expressed in the form
of process transfer functions. Analog filters have been incorporated to the process with proper
control constants. This control scheme allows the prediction of level variation together with the

corresponding feedwater rate and results in milder transients with good stabilities.
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Table 1 Comparisons of Measured and Calculated Results

90% 85.6% 76.6% 31%
Power
A B A B A B A B

S/G Press. 6.76 6.73 6.96 6.78 6.66 6.84 6.85 7.12
(MPa)

Taue (C) 309 311 308 308 305 306 296 298

Feedwater Flow 526 510 463 443 390 388 160 151
(Kg/sec)
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Table 2 Initial Conditions and Perturbed Values

Initial Conditions Perturbed Values

POWER W Ty Trw AWy AWs
(%) (Kg/seC) (K) (K) (Kg/sec) (Kg/sec)
5.0 16.66 563.3 318.2 8.33 8.33
10.0 33.30 568.1 318.2 16.65 16.65
15.0 52.51 569.8 348.6 16.65 16.65
20.0 76.65 571.5 399.3 16.65 16.65
25.0 102.30 573.2 432.7 16.65 16.65
30.0 125.28 574.9 444.2 16.65 16.65

Remarks The perturbed values of the primary coolant temperature and the feedwater tempera-

ture are 47,=5K and 47T;,=33K for all powers.
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mm. 5 (a) Level variation per unit step change of
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Fig. 6 Levels calculated by various methods
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