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Fig.1 Scatter plot of wind speed with different

correlation coefficients
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Table 1 Index of PM and MSV with different wind
speed correlation coefficients
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0.8 9.6944 13269 7.9704 2.5710
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Table 2 Index of PM and MSV with different load

correlation coefficients
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R PM MSV PM MSV
0 251.4 13 771 251.4 15 280
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0.8 251.4 13 649 251.4 14 172
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Table 3 Calculation accuracy of percentile fitting method

P z" z" /%
0.025 4.2386 4.269 2 0.72
0.2 7.3333 7.3351 0.02
0.5 9.756 4 9.746 1 0.11
0.8 12.062 7 12.067 8 0.04
0.99 15.719 7 15.723 8 0.03
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Table 4 Relative errors of expected value of
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E L7y REBIE % I RAB %
P, 0.31 1.82

v 0.11 1.17

0 0.56 1.45

H % 4 ] LUE A SO 38 T 0 50U A 1
SASTHEBER R AR S RS, R LR A
FEAT A% EA i s, A SCAr$ i T B R £k
R B AR 22K 1.82% , RE 15 JE- L 19 10 40 Xof
TS BE AR
3.3 RS MR A E I AR K1 A 2

ARATFE 3.1 F1 3.2 A7 EAE T AR5 XU [a]AH 56
A A7 A ) A S X A e R B 2 ), AN [) 2
AR H g DR A A () R s AR AR o LU TR S 8000 B
FORBR, AR SC 0 T SR T S 2 R A S e 1) 3 A
R SHIN A BT B S, R, AR
DU R B far B8], 1 g 48 S5 R 80 5% , KU Jg A 7R
MRS S 10.7 F103.97, BRI 45 Rk 5 fr
TN ARG 4 Pt ARt 15 2, I E
T A S R 5L 0.8, WA CME R BN ; & 3,
BB U R 0.5, KU AR CE 280 0.2, 35
4 BB MR SEME R 8 0.5, KA M R %0.8,

F5 TEMEZEMERE TR ENALT R

Table 5 Transmission network planning schemes
with different correlation coefficients

ELERT PR

s AT H/ACTE R/ MW
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3 1-5,2-6,14-16,16-17 44.57 3.71
4 1-5,2-6,14-16,16-17 4431 4.23
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Fig.2 Schematic diagram of planning schemes
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Table 6 Transmission network planning schemes with different wind farm capacities and correlation coefficients

KRR/ MW HErE R B SR UWES BRA LI RBA /2ot MR RA /{2t
200 0.2 2-6,8-9,14-16,16-17,17-18,18-21 2.23 36.82 4.39
0.8 2-6,8-9,8-10,14-16,16-17,17-18,18-21 2.34 36.55 4.30
200 0.2 2-6,5-10,8-9,8-10,14-16,16-17,17-18 2.42 35.30 4.26
0.8 2-6,5-10,8-9,8-10,14-16,16-17,17-18,18-21 2.66 34.63 434
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Application of stochastic power flow based on quantile fitting point estimation method
in transmission network expansion planning
ZHANG Heng' ,CHENG Haozhong' ,ZENG Pingliang® ,ZHANG Jianping’, LU Jianzhong’
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University , Shanghai 200240, China;

2. China Electric Power Research Institute , Beijing 100192, China;3. East China Power Grid Company,Shanghai 200002, China)
Abstract:In order to describe the uncertain factors,i.e. load fluctuation and wind power,faced in TNEP ( Transmis-
sion Network Expansion Planning) more thoroughly, a transmission network optimization planning model is built
based on stochastic power flow using PEM ( Point Estimation Method ) ,which takes the minimum annual comprehen-
sive cost as its objective function and considers the network loss. The polynomial normal transformation technology is
introduced to deal with the correlation of non-normal variables. The quantile fitting method based on least square is
adopted to obtain the coefficients of polynomial normal transformation, effectively avoiding the integral operation. The
impact of the correlation on wind power is quantified by the indexes of PM( Population Mean) and MSV ( Mean of
Sample Variance). The improved PSO ( Particle Swarm Optimization ) algorithm is used to analyze the modified
IEEE-RTS 24-bus system, and results show that the probability of extreme values of load and wind speed is rising
along with the increase of correlation,and power grid needs to build more lines to deal with the uncertain factors.
Key words : transmission network expansion planning;point estimation method ; correlation ; stochastic optimal power

flow ; particle swarm optimization algorithm



