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Application of condensation water throttling technology in flexibility
transformation of coal-fired units

ZHONG Yiging, SUN Yangyang, YAO Guopeng, LI Yang, WANG Jianzhao

(State Key Laboratory of Coal-Based Clean Energy, Huaneng Clean Energy Research Institute Co., Ltd., Beijing 102209, China)

Abstract: Four strategies for improving the flexibility of coal-fired units are introduced in detail, which are
coordinated control frequency modulation (FM) based on advanced control technology, throttle frequency
modulation in condensate water, short-term FM of heating unit, and FM in condenser's back pressure. Combined
with the actual work, the condensation water throttle fast load technology is integrated with the original
coordinated control of a power plant. After the project is implemented, the whole system runs steadily. The unit
load can quickly respond to the change of AGC instruction, only the condensation water throttling can increase the
load regulation rate by 1.6%Pe/min, and AGC adjustment dead zone can be quickly stepped out within 25 s, the
regulation performance is good. According to the calculation, the comprehensive index of the average adjustment
performance of the unit has been improved by about 10%, the coal consumption is reduced by about 0.93
g/(kW h), and the economy and peak regulating capacity of the unit are further improved.

Key words: flexibility, renewable energy, coordinated control frequency modulation, condensation water
throttling frequency modulation, heating pumping frequency modulation, cooling working medium back pressure
frequency modulation
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Fig.1 The principle of the condensate throttle technology
coupling with the original coordinated control circuit
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Table 1 Protection parameters of the unit equipments

2% _ R AR jﬁﬁi'bﬂ 73
bR fIGRR R RIR
B B8k A/mm 1900 1800 1900 1600
HEIR 2K AL /mm 1700 1100 1700 1100
HRah K R/(thT) PV-SP>-150  PV-SP<150 1700 550
KR R J3MPa 3.0 0.7 3.0 0.7
5 & /kPa 40 2 40 2
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Table 2 The closed loop disturbance test results of condensate throttling under steady state condition
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400.6 1050 405.5 680 370 4.9 0.0132
445.9 1151 452.6 668 483 6.7 0.0138
500.9 1169 509.9 598 571 9.0 0.0158
581.4 1458 596.7 823 635 153 0.0241
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Fig.2 The load ascending and descending process during the condensate water throttling
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Fig.3 The operation effect of condensate throttling
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