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Optimization control of condensate throttling system in thermal power units and
analysis of primary frequency regulation performance

YANG Chengshuai!, FANG Fang', HE Chengbing?

(1.School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China;
2.School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The conventional steam valve predominantly manages power regulation tasks while also addresses
limited-scale primary frequency regulation. Condensate throttling can change energy distribution of the unit to a
certain extent, and serve as a potential and selectable auxiliary frequency regulation method. To delve deeper into
the frequency regulation capability of condensate throttling, the working principle and advantages are dissected,
and static and dynamic models of the condensate throttling system are established, the frequency regulation
characteristics are analyzed and the frequency modulation boundary conditions are outlined. To comprehensively
enhance the dynamic performance of the condensate throttling primary frequency regulation, the system dynamic
model is linearized, and then a model-switching fuzzy predictive control strategy is proposed. In this control
strategy, fuzzy logic is introduced into the predictive controller algorithm to dynamically adjust control weighting
coefficients in real-time, and predictive models are dynamically switched according to operational changes to
enhance control quality. Case studies based on actual data from a certain 600 MW unit are conducted, indicating

¥ % B H3: 2024-07-01

H & I BH: EXESHRTIGE (2022YFB4100400)

Supported by: National Key Research and Development Program (2022 FB4100400)

F—IEEEN: B (1999, B, BILEFRE, EEPFFT KRB S (R, yes@ncepu.edu.cn,

BEEEREN: By 976), B, W1, #u2, TEHOT AR SRR SR SR RS0 S, flang@ncepu.edu.cn.



5% 3 4

Mo S5k LA BRESS K T i R GEOC AR R f— U

1 BE 23 BT 109

the static and dynamic frequency modulation capabilities of condensate throttling increase with the unit load,
which has engineering application value in primary frequency regulation. Compared with the conventional PID
and self-tuning fuzzy parameter PID controllers, the proposed control strategy exhibits superior adjustment time
and performance metrics under various operating conditions, demonstrating better adaptability to changes in

operating conditions.

Key words: thermal power unit; primary frequency modulation; condensed water throttling; model switching;

fuzzy predictive control
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Fig.1 Schematic diagram of regenerative heating system of thermal power unit
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Fig.11 Response curves of three control strategies under
different conditions
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Fig.12 Power incremental response curves of the unit
during primary frequency modulation process
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