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Short Circuit Current Characteristics and Current Limiting Measures of High Proportion New
Energy Connected to the Power System of Thermal Power Plants
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Abstract: A 4 x 1000MW thermal power plant is equipped with a 314MW fully self generated new energy project (214MW
photovoltaic+100MW wind power). After the new energy is connected to the plant power bus at 10kV through a 110kV step-down
station, the original single power supply has been transformed into a dual power supply loop network, and the short-circuit current
level has significantly increased. According to the calculation of the summer high load mode in 2026, the maximum three-phase
short-circuit current of the 10kV busbar is 64.39kA, and the maximum increase of the 8-section busbar compared to the single power
supply mode is about 24.7kA, all of which exceed the equipment interruption capacity of 50kA. Equivalent circuit analysis shows that
the main reason for the increase in short-circuit current is that the parallel connection of dual power sources reduces the equivalent
impedance at the short-circuit point; Under typical operating conditions, the short-circuit current is composed of three parts: the system
side (about 31.8kA), the new energy side (about 24.4kA), and the load feedback (about 7.9kA). Comparing the two schemes of high
impedance transformer and current limiting reactor, the scheme of connecting a current limiting reactor with an impedance rate of 18%
in series in each 10kV branch can reduce the short-circuit current to 47.22kA, and the short-circuit ratio margin is still 0.326 under the
minimum startup mode, which meets the operational requirements. The analysis process and current limiting measures can provide
reference for the design of plant power systems coupled with new energy for similar thermal power units.
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