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A short-circuit current calculation method considering phase characteristics of wind

power and photovoltaic and components between new energy units and grid
QIAO Li', HUANG Zixin®, ZHANG Moucheng’, WEI Fanrong®, ZHAO Hongsheng' , LIU Ju'
(1. State Grid Hubei Electric Power Co.,Ltd. Economic Research Institute, Wuhan 430074, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology ( Huazhong
University of Science and Technology) , Wuhan 430074, China ;3. College of Electrical
Engineering & New Energy, China Three Gorges University, Yichang 443002, China)
Abstract: A large number of new energy units represented by wind power and photovoltaics are connected to the grid, making
accurate calculation and verification of short-circuit current difficult. Given the phase mapping and the influence of electrical
components ( components between new energy units and grid) from the unit port to the grid-connected point, such as box
transformer , collecting line , main transformer and transmission line are not considered when constructing the short-circuit current
mapping model of new energy grid-connected point in the latest researches,an improved engineering grid short-circuit current
calculation method that takes into account the phase characteristics of new energy sources and the influence of components
between new energy units and grid is proposed. Firstly, combined with the national operation regulations, a supplementary
theoretical modeling of the port voltage to short-circuit current phase mapping of new energy units is proposed. Secondly, the
model is processed by engineering,and an iterative calculation method is proposed to extrapolate the obtained mapping back to
the point of coupling. Then,the engineered short-circuit current amplitude-phase mapping model is applied to the existing local
iterative calculation to obtain an improved calculation method. Finally, the new energy grid-connected model is built in the
PSCAD simulation software to verify the accuracy of amplitude-phase mapping theory of new energy unit port voltage to short-
circuit current and the effectiveness of iterative calculation theory of extra polating the unit port mapping model back to the point
of coupling. On this basis, the mapping model is further verified by experiments in IEEE 39-node system. The results show that
the proposed improved calculation method can improve the calculation accuracy of short-circuit current to a certain extent.
Keywords : engineering iteration; wind power and photovoltaic units; new energy source; short-circuit current calculation;

accuracy improvement ;components between new energy units and grid ; amplitude-phase mapping
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