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Table 1 Relationship between dimensions and positive
definiteness of randomly generated matrices
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Fig.1 Illustration of generating LH matrices of
children from LH matrices of parents
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Table 2 Estimated parameters of wind speed
probability distributions
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IJmuiden 2.05 7.51
Texelhors 2.13 7.78
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Schiphol 1.95 5.89
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Table 3 Error analysis of correlation coefficient matrices
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Table 4 Wind speed probability distributions of
four wind farms
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Fig.2 Errors of rank correlation coefficient matrices of
samples obtained by RLHS-GA
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Table 5 Error analysis of voltage amplitude of bus 25
KEEREE e,/ % €./%  stde,/% stde,/%

100 0.00 1.01 0.00 0.78
300 0.00 0.59 0.00 0.41
500 0.00 0.48 0.00 0.42
700 0.00 0.39 0.00 0.29
1 000 0.00 0.33 0.00 0.25
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Table 6 Error analysis of voltage angle of bus 25 0.08}
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700 0.01 0.44 0.00 0.35 0.02} ”
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Table 7 Error analysis of active power of line 24-25 B4 HH25BERGHEREE
REERB €./ % &,/% stde /% stde,/% Fig.4 Probability density of voltage angle of bus 25
100 0.06 1.21 0.01 0.91
300 0.07 0.66 0.01 0.48 0.06-
500 0.03 0.56 0.01 0.45 T AR
100U RAERLHS-GA
700 0.01 0.44 0.00 0.32 0.05F ———500UCRFERLHS-GA
1 000 0.01 0.37 0.00 0.26 —-=-1 000/ RFERLHS-GA
0.04+
RS R 2425 TYIHRIZENH o
Table 8 Error analysis of reactive power of line 24-25 s 0.03F
=
KRR e./%  e./%  sde % sde /% o0}
100 0.09 1.66 0.05 1.23
300 0.07 0.88 0.03 0.69 0.01} 4
500 0.02 0.81 0.02 0.59 / \
700 0.02 0.61 0.01 0.46 00 50— 40 30 20 0 o 10
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B 3 R 4 AR EE AR 4351 S 100,500,1 000 Fig.5 Probability density of active power of line 24-25
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] Table 9 Computation time of RLHS-GA and SRS-MCS
5 0 g
/} \ Ik KRB TR/ s
0 e — =
0.97 0.98 0.99 1.00 1.01 1.02 1.03 1.04 1.05 1.06 1.07 100 12.5
A 25 HRIR T (bRIEE) 300 8.4
B RLHS GA 500 58.8
B3 TR2SHEEREREZE 700 92.7
Fig.3 Probability density of voltage amplitude of bus 25 1 000 154.5
SRS-MCS 15 000 28 477.9
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Probabilistic Load Flow Calculation Based on Rank Correlation Coefficient of Input Random Variables

XU Xiaoyuan', YAN Zheng', FENG Donghan', WANG Yi*, CAO Lu*
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education, Department of
Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. China Electric Power Research Institute, Beijing 100192, China;
3. East China Grid Company Limited, Shanghai 200120, China)

Abstract: With numerous new energy resources integrated into the power system, the influences brought about by random
variables have to be properly considered in the operation of power systems. Probabilistic load flow is one of the effective tools.
In this paper, the method for probabilistic load flow considering the dependence among variables is studied. The Spearman rank
correlation coefficient is used to model the dependence among variables, and the inherent relation between Latin hypercube
sampling and rank correlation coefficient is analyzed. Latin hypercube sampling combined with genetic algorithm is proposed to
solve probabilistic load flow. Simulation results show that the method has a better performance than others in describing the
dependence between wind speeds, and is not influenced by different marginal distributions. Moreover, it can handle positive
and non-positive rank correlation coefficient matrices.
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