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Research on deep variable frequency energy — saving control strategy for

condensate pump based on adaptive PID control

ZHANG Junren', JI Deheng’? , ZHAO Yongxu’, WANG Qi*, FU Hongpu®, NI Kongyi’

(1. Zhejiang Zheneng Zhongmei Zhoushan Coal Power Co., Lid., Zhejiang Zhoushan 316100, China;

2. State Grid Zhejiang Electric Power Research Institute Co., Ltd., Zhejiang Hangzhou 310014, China;
3. Hangzhou E. Energy Technology Co., Lid., Zhejiang Hangzhou 310014, China)

Abstract:To address the issues of significant throttling loss in traditional condensate pump control
and poor deaerator water level control quality under variable loads, this paper proposes an optimized con-
densate pump control strategy that deeply integrates operational economy and control adaptability, using a
1000 MW ultra — supereritical unit as a case study. To further overcome the limitations of fixed — parame-
ter PID control caused by the nonlinear and time — varying characteristics of the controlled object, an
adaptive PID parameter tuning method based on Particle Swarm Optimization ( PSO) and polynomial fit-
ting is proposed. Through model identification under typical operating conditions, offline PSO parameter
optimization, and full — range parameter fitting, the controller parameters are adaptively adjusted accord-
ing to the unit load. Practical application results demonstrate that, while ensuring system safety, this
strategy significantly reduces the operating power consumption of the condensate pump, achieving a com-
prehensive power — saving rate of 40% and a current reduction of over 70% during deep peak shaving.
Under a load ramp rate of 15 MW/min, the maximum dynamic deviation of the deaerator water level is
only 51.77 mm, with an average deviation of 2. 15 mm.

Keywords : energy conservation and emission reduction; condensate pump; deep frequency conver-

sion; deaerator water level; adaptive pid control; particle swarm optimization ( PSO)
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