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Temperature Control of Superheater Steam in Thermal Power Plant
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(Hwi-Beom Shin - Soonyoung Lee)

Abstract — The superheater in the thermal power plant makes the wet steam into the dry steam with high temperature
and high pressure by using the boiler heat. The dry steam pressure rotates the turbine-generator system. The efficiency
and life time of the boiler heavily depends on the steam temperature regulation. The steam temperature can be deviated
from the reference by the MW demand of the power plant. It is therefore required that the PI(proportional-integral)
controller should be robust against the disturbance such as the MW demand. In this paper, the PI controller with the
integral state predictor is proposed and applied to regulate the steam temperature of the superheater, and it is compared
with the conventional PI controller operated in the thermal power plant in view of control performance.

Key Words : Thermal power plant, Boiler, Superheater, Steam temperature control, PI control
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Fig. 1 Temperature control system of superheater
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Fig. 3 Block diagram of superheater
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Final Superheater B Data from 2009-06-22 10:47:00 AM to 2009-06-22 7:07.00 PM
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Fig. 5 Operating data of superheater during ramp-up of
MW demand, (@ MWD [MW], (b) steam and spray
pressure [kgflem?], (o) fuel flow [T/n], (d) steam flow
[T/n], (e) inlet and spray temperature [°C]
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Final Superheater B data from 2009-06-20 4:36:00 AM to 2009-06-20 12:56:00 PM
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Fig. 6 Operating data of superheater during step-down of
MW demand, (@ MWD [MW], (b) steam and spray
pressure [kgflcm?], (c) fuel flow [T/n], (d) steam flow
[T/h], (e) inlet and spray temperature [°C]
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Final Superheater responses (SH: Pl, ATT. Pl)
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Fig. 7 Responses of superheater with Pl controller during
ramp-up of MW demand, (a) MWD [MWI], (b)
command and output temperatures [°Cl, (c) Input
temperature command and saturation limit [°C], (d)
integral state of PI control

Final Superheater responses (SH: UNI-PI, ATT: PI)
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Final Superheater responses (SH: PI, ATT: Pl)
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Fig. 9 Responses of superheater with Pl controller during
step-down of MW demand, (@ MWD [MW], (b)
command and output temperatures [°Cl, (c¢) Input
temperature command and saturation limit [°C], (d)
integral state of PI control

Final Superheater responses (SH: UNI-PI, ATT: Pl)
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