Improvement in Power System Frequency Control by Automatic
Follow-up Regulator of Thermal Power Plant
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Abstract- An improved control method in turbine control system is proposed. By au-
tomatic follow-up design, power system frequency may be maintained within prespecified
range. Base or half load control is possible by distributing power plant load allotment. Oth-
erwise, diminutive frequency-load control is done by governor-free operation in power plant.
This paper proposes governor-free operation which is automatically followed by load-limitter
setter. The condition which limits governor action may be somewhat improved within boiler
condition by this idea. This design has been implemented at Samchunpo thermal power
plant. The improved practical results are shown.
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Fig. 1 The MW variation when governor-free
operation by A.F.R.
a)Frequency variation(b)Governor-
free operation (c¢) A.F.R. operation
(d) Load limiter operation
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0. =load reference

o =speed

¢’ =speed regulation

G =gain of first-stage pressure feedback

¥, =first-stage prssure

E, =total flow signal

¢ =damping factor

T4 =integration time constant of actuator ;

Eg, =Dbias signal of valve ;

Tsv =servovalve time constant

Tx =reheater time constant

u:.  =valve flow

r =driving torque

7. =turbine time constant

73 =bowl time constant

m  =valve lift

f  =fraction of total power

Ky; =per unit maximum flow of each individual
contro] valve

uT =turbine steam flow

uy  =total valve flow
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Fig. 2 Turbine control system model
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Table 1 Boiler/turbine spec.
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