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Decoupling design of the load control system in a single-extraction heating unit and its

dynamic response characteristics
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Abstract: The coupling of heat load and electric load in heating units makes it difficult to adjust the load independently.
The adjustment cannot meet the requirements of Automatic Generation Control (AGC). Taking increments equation to
linearized the mathematical model of the heating unit, the static relative gain between each input and output of the heating
unit is calculated. Then, the variables are paired. On this basis, the control system is decoupled with the help of
multivariable decoupling theory. The dynamic characteristics of thermal and electric load regulation made by the control
system before and after the decoupling are analysed. The results show that the optimized control system can improve the
regulation of heat and electric load, and optimize the regulation characteristics of heating units.

Keywords: heating unit; decoupling of thermal and electric load; relative gain; control system; multivariable decoupling;

variable load ; dynamic response
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Fig. 1 Structure of the coordinated control system of a

heating unit after decoupling optimization
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Fig.2 Dynamic characteristics of the steam turbine front

pressure under stepped change of extraction steam flow

21007 o [ RSERER R R 100 vh(FRBLAL )
207.5+ (e BHRGUTETER LT 100 vh (FFREULALTD)
VN A SRR 100 vh (FRSEEAL )
205.0 Y e R BT 100 vh (BRSIAL)S)
202.5F 'avk
=
= 200.08
b i
] 1975F i
& i
195.0 P
1925+ P
iy
190.0 F 14
187.5 ‘ ‘ ‘ ‘ ‘ ‘
19000 20000 21000 22000 23000 24000 25000
5 [ /s
E3 HEERENRKTHEYIABIERIEEFGE

Fig.3 Dynamic characteristics of the power under

stepped change of extraction steam flow
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Fig. 4 Dynamic characteristics of the extraction steam flow

under stepped change of extraction steam flow
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Fig. 5 Dynamic characteristics of the steam turbine front
pressure varying with different-level fluctuation of

extraction steam flow
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Fig. 6 Dynamic characteristics of the power varying with

different-level fluctuation of extraction steam flow
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Fig. 8 Dynamic characteristics of the extraction steam flow
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