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Fast Simulation Model for Wind Farms Based on Controlled Source

Mapping and Transmission Line Segmentation
WANG Yan, ZOU Ming, XU Jianzhong, ZHAO Chengyong

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources ( North China Electric

Power University) , Beijing 102206, China)

Abstract: With the advancement of wind power technology, the scale of wind power generation continues to expand,
and the interaction between wind power and the power grid is becoming increasingly complex. Therefore, conducting
simulation studies on large-scale wind farms is crucial. However, large-scale wind farms consist of hundreds of units,
making detailed model simulations extremely challenging. To enhance the simulation speed, wind farms are often equa-
ted using the single or multi-machine equivalence methods. However, such equivalence models reduce the adjustability
and flexibility of the wind power system, limiting their applicability. Aiming at the above problems, a fast simulation
method for wind farms is proposed. First, a single-step time-delay controlled source mapping is employed to decompose
a single wind farm into multiple sub-systems, thereby transforming the high-dimensional admittance matrix into multiple
low-dimensional submatrices for simultaneous solution. Second, considering the long 35kV transmission lines, a decou-
pling method for long transmission lines is integrated to enable parallel computation of each wind farm. Simulation re-
sults show that the proposed method accurately reflects the transient and steady state characteristics of wind farms while
significantly reducing simulation time and improving efficiency.

Key words: large-scale wind farms; detailed models; simulation speed; controlled source mapping; long transmission

lines
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Tab. 1 Main parameters of the wind farm model
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