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Probabilistic power flow calculation based on Faure sequence with wind farms

XUAN Ruifeng, WANG Yanan, WAN Yaojun, ZHANG Xinsheng
(XJ Group Corporation, Xuchang 461000, China)

Abstract: With large-scale integration of wind farms into power system, the wind power uncertainty is necessary to be
taken into consideration when probabilistic power flow calculation is carried out. Traditional Monte Carlo simulation
method requires thousands of stochastic simulation times which needs much time in order to obtain a reasonable
simulation result. Faure sequence method which has equidistributed sample values is used to improve the sample values
coverage of random variables input space. Then this method is used to the probabilistic power flow calculation of power
system including wind farms. The accuracy and validity of proposed method are tested on IEEE 30 bus system and IEEE
118 bus system. The simulation results show that the Faure sequence method has the advantages of fast computation and
high accuracy and it can estimate the probability distribution of the output random variables and deal with the
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uncertainties in power system.
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Table 1 A Van der Corput sequence with 8 samples
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0 000.0 0.000 0.000

1 001.0 0.100 0.500

2 010.0 0.010 0.250
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4 100.0 0.001 0.125
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Table 2 Relative error of branch active flow
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100 1.2293 2.8257 5.276 3 12.4618
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Table 4 Relative error of voltage amplitude( N =500 )
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K72
E BROKE S IEONE]
MC 0.0105  0.0437 1.7915 2.8642
LHS 0.0064  0.0162 1.037 1 2.9073
Faure 5%  0.0038  0.0076 0.084 1 1.2670
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Table 5 Relative error of branch power( N =500 )
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Table 6 Simulation time comparison between two algorithms
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