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capabcity, superior safety reliability and economic efficiency is proposed for renewable energy

power plants. On the RTLAB hardware-in-the-loop simulation platform, actual physical

controllers supplied by leading mainstream manufacturers are incorporated to establish a

weak-grid simulation model of renewable energy power plants, which integrates grid-forming
energy storage, distributed synchronous condensers and photovoltaic stations. Comparative

analysis on the transient performance of the two devices under weak grid conditions was

stations

completed . Moreover, comparative simulations were performed to evaluate the improvement
combining grid-forming energy storage and distributed synchronous condensers can fully

in grid-connected power generation capability of renewable energy power plants under
different active support configuration strategies. Simulation results demonstrated that grid-

forming energy storage delivered transient voltage and frequency support performance similar

plants,

1

to distributed synchronous condensers. The proposed hybrid active support scheme
renewable energy power

exploit the technical advantages of the two inertia support devices and compensate the

deficiencies of individual schemes. Meanwhile, it can reduces the investment cost of

and simultaneously enhances the comprehensive
disturbance suppression capability as well as the full-life-cycle economic benefits of the power
condenser; Multi-composite active support
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I L 27 k- = AH
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I3 A 2O AR 1.035 0.858 50.018 49.93 3 10 5 99
I FLFE %5 k- SR
Ha I R A 1.026 0.873 50.068 49.93 3.8 312.5 9 36.5
I3 A 2O ARAL 1.154 0.954 50.11 49.91 6 41 7 95
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" Py AL ik i 1.126 0.989 50.12 49.88 6 139 7 42
I3 A 2O AR 1.049 0.983 50.03 49.96 5 610 10 84
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" Py AL ik i 1.04 0.995 50.05 49.93 5 630 10 46
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BRI Bl R -52Hz
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