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Fig. 1  The calculation flow chart of improved Latin hypercube

sampling based on probabilistic load flow
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Table 1  Power distribution of load

_— A A g TeHbRitE

PE/MmMV  FME/mW  {E/mvar {Bi/mvar
2 21.74 1.96 12.70 1.17
3 94.20 9.42 19.00 2.00
4 47.80 5.26 -3.90 0.38
5 7.60 0.38 1.60 0.08
6 11.20 0.67 7.50 0.47
10 9.00 0.90 5.80 0.58
11 3.50 0.33 1.80 0.17
12 6.10 0.46 1.60 0.14
13 13.50 1.42 5.80 0.55
14 14.90 1.28 5.00 0.43
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Fig. 5 The voltage of the average relative error map
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Table 2 Error comparisons of bus voltage and load flow

between the two methods at node 9 for IEEE14-bus system

L &l EJw  E)%  El)%
Ik B / / / /
100 0087 0014 0052 0.030
200 0062 0011 0.039 0.022
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300 0.052 0.008 0035 0.017
400 0043 0.007 0021 0016
100 0091 0.017 0077 0.057
200 0068 0013 0072  0.048
GSLHS
300 0.064 0.009 0059 0.036
400 0062 0.007 0048  0.032
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Fig. 6 Comparisons of CDF voltage at node 9
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Table 3 Computation time comparison between the two
methods for IEEE14-bus system 9—10

ik RFERUL RERIEA
100 8.93
200 17.22
RWLHS
300 24.86
400 32.90
100 7.61
200 14.66
GSLHS
300 22.15
400 29.76
CSMCS 10000 1293.74
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Table 4  Error comparisons of bus voltage and load flow

442

between the two methods at node 9 for IEEE-118 bus system

REORE e B & £
Tk AR
100 0.054 0.006 0.094 0.015
200 0.053 0.008 0.054 0.010
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300 0.027 0.002 0.013 0.011
400 0.008 0.006 0.017 0.008
100 0.108 0.026 0.094 0.015
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300 0.032 0.023 0.013 0.011
400 0.015 0.020 0.017 0.008
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PROBABILISTIC POWER FLOW CALCULATION OF
POWER SYSTEM CONSIDERING WIND POWER BASED ON
IMPROVED LHS
Yan Yan', Su Hongsheng', Che Yulong'?
(1. Sschool of Automation & Electrical Engineering , Lanzhou Jiaotong University , Lanzhou 730070, China;
2. School of Electrical Engineering , Southwest Jiaotong University, Chengdu 610031, China)
Abstract: When the Monte Carlo simulation method based on Latin hypercube sampling (LHS) is applied to

probabilistic power flow calculations; there are the problems of relatively low precision and complex calculation. The

sampling ordering in the LHS algorithm is improved and the method combining the random walk principle with LHS is

proposed. This method is applied to wind power IEEE-14 node and IEEE-118 node and compared with Gram-Schmidt

LHS method. The theoretical and numerical calculation results show that the method can better solve the relatively low

precision of LHS method. At the same time, the method can more accurately reflect the digital characteristics of the

random variables in the probabilistic power flow calculation, and has good engineering practical value.

Keywords: probabilistic load flow; random walk; Latin hypercube sampling method ; wind power; CSMCS





