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Control Optimization of Deep Peak Load Regulation
of Ultra-supercritical Unit
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(1. East China Electric Power Test and Research Institute, China Datang Corporation Science and Technology
Research Institute Co. , Ltd. , Hefei, China, Post Code: 230000 ; 2. Jiangxi Datang International Fuzhou Power
Generation Co. , Ltd. , Fuzhou, China, Post Code: 344000 )

Abstract: In order to solve the problems of limited load regulation ability and hidden danger of hydrody-
namic safety in the process of participating in deep peak shaving operation, taking the 1 000 MW ultra-
supercritical coal-fired condensing generator set as the research object, the optimization strategies such as
set value extension, adaptive variable load rate controller design and low load coal water level constraint
control were proposed to realize the automatic matching of variable load rate of the unit within the safe
boundary range, which broadens the applicable load range of the main parameters of the unit such as feed
water flow, fuel quantity and main steam pressure. The deep peak regulation control optimization and op-
timized test were carried out based on 1 000 MW unit. The test results show that the above-mentioned op-
timization scheme can improve the load response ability of the unit in the deep peak regulation range of
30% -50% rated load while ensuring the low load hydrodynamic safety of the unit.

Key words: deep peak load regulation, ultra-supercritical unit, variable load rate control, coal

water control
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Tab. 1 Device details of ultra-supercritical unit
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Fig. 1 Simplified system flowchart
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Fig. 3 Implementation scheme of adaptive variable load rate controller
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Tab. 2 Fuzzy control rules of load deviation
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Tab. 4 Fuzzy control rules of load — pressure deviation
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Fig. 4 Optimization control scheme for coal water decoupling under deep peak regulation condition
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Tab. 6 Actual measurement values of maximum fluctuation of main performance parameters in load change test
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