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A new approach to decrease reserve demand when bulky wind power or UHYV is connected

GUO Wei-min, WEI Qiang, TANG Yao-hua
(Electric Power Research Institute, State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: Since wind power is more versatile and unpredictable than traditional thermal power, increasing wind penetration level
generally needs more spinning reserve, which is not economical. Frequency related voltage control can be helpful to solve this
problem. When frequency becomes lower due to a sudden sharp decrease of wind farm output, load voltage can be lowered to
decrease the demand of active power and improve the grid frequency after the accident. And then AGC is adopted to restore
frequency to normal level. Given the loss of load probability (LOLP) or loss of load expected (LOLE), the quantity of spinning

reserve can be obtained by probability calculation. This method can also be used when large generation (like 1000 kV UHV line) is

lost to avoid load shedding. Simulation also validates the effectiveness of this method.
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Fig. 2 Running point movement after implementing FRVC
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Table 1 Active power before and after disturbance

pu

Gen2 Gen3 Gen4d Gen5 Gen6 Gen7  Gen8

BT 3 3.1 1.6 4.3 0 2.25 3.06

. AVR 4851 3.524 2 5.1 0 249  3.387
) PSS 4.327  3.521 2 5.1 0 2.5 34

J§  FRVC 3.750 3.380 1.853 4.941 0 2.519  3.429
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Table 2 Terminal voltage before and after disturbance
pu

Gen2  Gen3 Gend Gen5 Gen6  Gen7  Gen8

BT 0.962 1 1.011  1.034 1 1 1

#t  AVR 0.957 1 1.007 1.032 1.003 0.997 0.998

3 PSS 0.959 0997 0955 0978 0.994 099 0.997

Ji  FRVC 0.959 0998 0.908 0927 0917 0.992 0.993
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