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A Sustainable Energy Penetration Limit Evaluation Method

Considering Power System Frequency Security
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ABSTRACT: A sustainable energy (new energy) penetration
limit assessment method considering the frequency security of
power system is proposed in this paper. In this method, the
maximum frequency deviation expression of the system after
renewable energy access is derived, and an approximate solution
method for the extreme value point of power grid frequency
deviation is given, and then based on the approximate results, the
variation of the maximum frequency deviation of the power grid with
changes of the inertia and the equivalent adjustment constant is
evaluated under the capacity changes of new energy generating
units. Furthermore, the frequency safety constraint model is
established as the rigid constraint of sustainable energy penetration
limit. Finally, the approximate model is tested on two test systems
and the simulation results are compared. The simulation results
show that the maximum new energy penetration level of the system
as determined with the proposed method has high accuracy and can
guarantee the stability and reliability of the system.

KEY WORDS: primary frequency response; sustainable
energy; maximum frequency deviation; equivalent inertia constant
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Table 2 Dynamic parameters of the 24—bus testing system
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1 5.62 0.035 0.12
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3 6.40 0.096 0.51
4 6.74 0.097 0.45
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6 6.03 0.097 0.58
7 5.97 0.096 0.12
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12 3.13 0.092 0.19
13 411 0.081 0.34
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