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Study on frequency dynamic characteristics of isolated network with high penetration of wind power
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Abstract: After the centralized integration of large-scale wind farms, the frequency dynamic stability of the network
nearby will face serious challenges. Based on the existing frequency protection scheme, high-frequency protection
equipment action sequence of wind turbines, conventional units and nuclear power plants is simulated for the network
near wind farms in isolated operation in actual power grid. The differences between various types of units in the transient
process are analyzed, frequency dynamic characteristics of the isolated regional network are studied, and the optimal
allocation of high-frequency protection of the isolated network is proposed which is suitable for operating conditions
combined with wind and nuclear power. The result is beneficial for protective set value adjustment after the centralized
integration of large-scale wind farms.
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Fig. 1 Dynamic characteristics of the system frequency
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Fig. 2 Flow diagram of the network near wind farms in 2020
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Table 1 Underfrequency load shedding configuration (Hz/s/pu)

IR I il i v \Y VI BT HE I

A 49.0 48.75 48.5 4825 48.0 475 49.0 485

SIS 0.5 0.5 0.5 0.5 0.5 0.5 20 20
Yy 0.07 0.044 0.046 0.037 0.036 0.043 0.038 0.036
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Table 2 Unit frequency protection configuration (Hz/s)
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Table 4 High-frequency protection action for units in isolated
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Table 3 Existing frequency protection configuration of

wind turbine in Fujian grid (Hz/s)
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Fig. 3 Isolated grid frequency dynamic response
characteristics (scheme 1 & 2)
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Table 5 High-frequency protection action for units
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Table 6 Optimal high frequency protection configuration of

Fugqing nuclear power plant
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Fig. 4 Isolated grid frequency dynamic response

characteristics (scheme 3)
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Table 7 High-frequency protection action for units

in isolated network
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Fig. 5 Isolated grid frequency dynamic response

characteristics (optimal scheme)
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