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Abstract: New energy systems have significant volatility and uncertainty, and the moment of
inertia provided is limited. Large-scale grid connections of new energy systems lead to severe
challenges in power system frequency regulation. Concurrently, in the asynchronous networking
mode and with the continuous increase in DC scale, the system's moment of inertia is further
reduced. Thus, energy storage and DC frequency limiting controllers (FLC) are required to
improve the frequency control capability of the transmitting power grid under various
disturbance scenarios. Therefore, a unified-frequency model was built based on the simulation
data of a transmitting power grid to analyze the frequency modulation demand of the power
grid under severe fault and conventional disturbance scenarios. On this basis, the joint
optimization model for the energy storage controller and the DC FLC frequency modulation
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parameters was built for addressing frequency-related problems arising in various scenarios.
By dynamically adjusting the frequency modulation parameters of the two, the system frequency
modulation capability in different scenarios, the effect of frequency on the receiving power
grid, and the frequency modulation economy were considered. Further, based on the model
characteristics, a genetic algorithm was used to solve the optimization problem in a step-by-step
manner and realize the comprehensive optimal design of the energy storage controller and
the DC FLC frequency modulation parameters. Finally, the common disturbances pertaining to
the transmitting power grid were simulated on the MATLAB simulation platform to verify the
effect of optimization. The simulation results showed that the proposed method can not only
take into account the frequency control of the transmitting and receiving power grids under
various fault scenarios but also improve the frequency characteristics of the two power grids
under conventional disturbance scenarios and the economy of frequency modulation.

Keywords: renewable power integration; HVDC power transmission; energy storage; DC

frequency limiting controller; FM parameters
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Fig. 12 Frequency deviation and energy storage output
in the scenario of severe fluctuation of new energy
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Table 5 Various characteristics of maximum power
unit failure scenarios
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