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Risk screening of SSO induced in large-scale wind farms based on aggregated short circuit ratio
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Abstract: There are so many large-scale wind farms, that detailed modeling and SSO risk analysis for each wind farm
one by one will face the difficulty of wind farm modeling, parameter acquisition and longer time spending. The system
strength is determined by calculating the Short-Circuit Ratio (SCR) of grid-connected system, which is used to evaluate
the SSO risk of wind farm. Analysis based on conventional SCR formula shows that the method can only consider the
short-circuit capacity and wind farm capacity at the grid-connected point, and it is difficult to accurately reflect the SSO
risk of large-scale wind farm. A calculation method of Aggregate Short-Circuit Ratio (ASCR) is proposed, and the
corresponding formula is given. The calculation method can reflect the influence of the factors on SSO, including the grid
structure of wind farm, the interaction of sub-wind farms and the control system. Through analyzing the typical and
practical system examples, the ASCR can correctly calculate the SSO risk of wind farm for different control systems, and
rank the SSO risk of four actual wind farms with different topological structures, which verifies the effectiveness of the
method on risk screening of wind farm SSO.
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Fig. 1 System with a single wind farm integrated
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Fig. 5 Grid structure for four field wind farms
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Table 1 Calculation result of the SCR for four wind farms
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