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Model segmentation simulation of a wind farm based on an equivalent short-circuit decoupling method

YU Fei, DONG Le, LI Meihang, ZHANG Qian, LIU Ximei
(College of Automation & Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: To accelerate the simulation rate of large wind farms, a model segmentation scheme based on equivalent short
line decoupling is proposed. First, for a large wind farm with a single unit type, the method of output multiplication and
collector line equivalent is used to simplify the modeling. In view of the shortcomings of short lines in wind farms, it is
difficult to use the natural decoupling of long transmission lines to operate in parallel. Thus parameter compensation is
proposed between the unit connection line after equal value and the long collection line connected to the booster station,
so as to meet the decoupling criterion of the transmission line in one step. A simulation model is built in Matlab/Simulink,
the model before and after segmentation is compared, and the simulation results verify the feasibility of the proposed
scheme. On this basis, the state space node (SSN) method is used to divide the wind turbine into internal groups, and
finally real-time simulation of large-scale offshore wind farms is realized on the RT-LAB platform.
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Fig. 1 A single-machine equivalent model based on

output multiplication
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Fig. 2 Wind farm line equivalent
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Fig. 4 Two-port model of single-phase distributed parameter line
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Fig. 6 Wind farm grid-connected model
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Table 1 Main parameters of 4 MW direct-driven wind turbine
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Table 2 AC line parameters before compensation

piilig R/(Q/km) L/(H/km) C/(uF/km)  fEHIZER/us
IEFF 0.0614 0.0004 0.234

. 43.54
7 0.1842 0.0011 0.234
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Table 3 Unit equivalent line parameters

iilig R/(Q/km) L/(H/km) C/(uF/km)
EF 0.342 0.0005 0.134
Trp 1.026 0.0014 0.134
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Table 4 AC line parameters after compensation

MEF RA(Q/km) L/(H/km) C/(uwF/km)  ARHIAER/us
EF 0.141 0.000 46 0.238

. 51.72
Ly 0.4227 0.001 34 0.238
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Fig. 8 Grid-side voltage and current waveforms at fault
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