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Fig.1 Schematic diagram of AC/DC system
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Fig.2 Dynamic characteristic of HVDC
reactive power
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Fig.3 Load slip and bus voltage curves of
equivalent induction motor
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Fig.4 Reactive power of induction motor load and
HVDC with stable critical transient voltage
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Fig.5 Dynamic characteristic of HVDC reactive
power with different failure duration
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Fig.6 Master control and pole control of HVDC
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Fig.7 Curves of U,.,I;,a and y with stable
critical transient voltage
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Fig.8 AC/DC system with multi-infeed HVDC
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Dynamic characteristic of HVDC reactive power and its influence on
transient voltage stability of receiving-end power grid
YANG Huanhuan',CAI Zexiang',ZHU Lin',FENG Lei',JIN Xiaoming?,
ZHOU Baorong®,ZHANG Donghui*

(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;

2. Electric Power Research Institute of China Southern Power Grid,Guangzhou 510080, China)
Abstract: The dynamic characteristics of HVDC reactive power after large disturbances in AC system are
thoroughly analyzed,and a new viewpoint of reactive power source-load transformation of HVDC is proposed.
In the view of dynamic reactive power balance,the influence mechanism and approaches of HVDC reactive
power source-load transformation on transient voltage stability of receiving-end power grid are analyzed,and
an analytical method to quantitatively depict the dynamic characteristics of reactive power for HVDC in
condition of stable critical transient voltage is proposed. On this basis,an analytic index to evaluate the
influence of HVDC on transient voltage stability of receiving-end power grids is proposed,comprehensively
considering the HVDC reactive power source-load transformation characteristics,transmission characteristics of
reactive power network and voltage support strength of DC-link location. Compared with the results of
critical clearing time index,simulative results of China Southern Power Grid verify the effectiveness and
practicability of the proposed index.
Key words: HVDC power transmission; reactive power source-load transformation; dynamic characteristics;

transient voltage stability; evaluation index



