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(Fuzzy Controller Design for Steam Temperature Control of Power Plant Superheater)
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Abstract

In this paper, we present a method of fuzzy controller design for the power plant superheater in the form of
bilinear system For the steam temperature control, the input variables are constructed by the area of difference
between the profiles estimated from bilinear observer and reference profiles, and the time rate of change. We
estimate the control rules by T. Takagi and M. Sugeno’s fuzzy model. The feasibilities of the suggested
method are illustrated via the computer simulation results.
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symbol parameter
T metal temperature [C]
T steam temperature [C]
T, flue gas temperature [C]
T; inlet steamn temperature [C]
T, outlet steam temperature [C]
Ty spray water temperature [TC]
H; inlet steam enthalpy [kcal/kg)
H, outlet steam enthalpy [kcal/kg)
w; inlet steam mass flow rate [kg/s]
w, outlet steam mass flow rate [keg/s]
wy spray water mass rate [kg/s]

Q@ |heat input rate from flue gas to metal [keal/s]

Q. | heat input rate from metal to steam [kcal/s]

Vi volume of each segment [m’]
7] steam volume [m]
P steamn density [kg/m’]

C, |superheated steam heat capacitance [kcal/kg'Cl

Cu spray water heat capacitance {kcal/kg'C)

Cm | superheater tube heat capacitance [kcal/kg'C)

heat transfer rate from metal to steam

s [keal/m'sC1
a heat transfer rate from gas to metal
il [kecal/m'sC]
M mass of superheater tube [kg]
S external heating surface [m)
S, internal heating surface [m)
A, internal cross sectional area [m’]
v, specific volume of fluid [m/kg]
U, total circumference of inside tube [m]
w, velocity of fluid [nys]
wa, Ty, de
desuperheater
> —-
wy, Ti Tl TZ Tn'l T, W, T,
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Fig. 2. Partition of a superheater
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