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Key technologies of adding a condenser function in thermal power units in the receiving end power
grid given a background of carbon peak and neutrality

FU Hongjun', SUN Ran', WANG Jianbo', WANG Xiang?, LI Haibo®
(1. State Grid Henan Electric Power Company, Zhengzhou 450018, China; 2. Sichuan Energy Internet
Research Institute, Tsinghua University, Chengdu 610213, China)

Abstract: As the proportion of renewable energy increases, the receiving-end power grid has gradually formed the typical
characteristics of a high proportion of renewable energy and a high proportion of inter-regional DC connection. In the
event of DC blockage and commutation failure faults, the demand for voltage support of the receiving-end grid increases
greatly. As the proportion of synchronous power gradually decreases, the gap of dynamic reactive power resources
gradually increases. The static var compensation capability is weak and the cost of building a new generation condenser is
high. Thus adding condenser function in existing thermal power units has become the best technical and economic choice.
This paper first analyzes the transient voltage support requirements of the receiving-end power grid and the mechanism of
that support by the condenser. A review of domestic and foreign cases of adding/modifying condenser function in thermal
power units is provided. Based on the engineering practice of adding condenser function in thermal power unit in the
Yahekou power plant, key technologies are proposed for adding condenser function in thermal power unit. An effective
technical path is proposed for the improvement of transient voltage support capacity of the receiving end grid in these
conditions.
This work is supported by the Science and Technology Plan of Sichuan Province (No. 2023YFSY0032).
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Fig. 1 Equivalent circuit of the receiving end system

after accessing the condenser
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Fig. 2 Voltage dynamic response curve after fault
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Fig. 3 Dynamic response curve of excitation current of

condenser after fault
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Fig. 4 Dynamic response curve of reactive power of

condenser after fault
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Fig. 5 Retrofit plan layout
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Table 1 Effect of increasing the DC power after adding the

phase modulation function in the decommissioned units
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condenser function in thermal power units
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condenser function in thermal power units
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different thermal power units
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