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Study on Improved Fractional Order Controller

of Steam Generator Water Level
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Abstract: The steam generator exists the serious false water level phenomenon in a
transient disturbance. The difficulty of controlling water level in the low power
increases. In order to study the low power water level control problem of steam genera-
tor, a time-varying linear parameter change model was established by using linear
parameter change theory. A fractional order controller for the steam generator model
was proposed based on this model. According to fractional calculus theory, fractional
order PI*D* was adopted. Oustaloup indirect discretization method was used to realize
the fractional order PI*D* control and the Oustaloup method was improved. The influ-

ence of four order parameters of inner-loop and outer-loop and two parameters of the
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improved method varying on system control performance was studied when the load

changed. In different power intervals, the simulation experiments of the improved

cascade fractional PI*D” controller were carried out in the case of the same load change.

The analysis result shows that the designed improved cascade fractional PI*D* controller

can resist interference effectively. The four order parameters of inner-loop and outer-

loop and two parameters of the improved method varying influence control effect to a

certain degree. Adjusting the parameters reasonable can improve the transient character-

istics of the system obviously.

Key words: steam generator; water level control; fractional calculus; Oustaloup meth-

od; fractional order controller; parameter variation effect
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Table 1 Parameter of SG water level model
p/% qv/(kg + s 1) G e /s /s T/s G;
5 57.4 0.058 9.63 48. 4 41.9 119. 6 0. 181
15 180. 8 0.058 4. 46 21.5 26. 3 60. 5 0.226
30 381.7 0.058 1. 83 4.5 43.4 17.7 0. 310
50 660 0.058 1. 05 3.6 34. 8 14.2 0.215
100 1435 0.058 0. 47 3.4 28.6 11.7 0. 105
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Fig.2 Structure scheme

of fractional order PI*D* controller
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Dynamic response process of water level

with outer-loop integral order (a) and differential order (b) changes
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