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Table 1 Wind farm parameters of IEEE 30-bus system
WL MBL BUER TIAR DI A WE M c/
G GHCR/MWE/ (mes™) B/ (mes™) B/ (mesT) T (mes™)
1 20 0.75 4 30 15 14 6.0
2 10 1.50 3 30 14 1.8 7.0

R 2 IEEE 118/300 T A RGN EIHS

Table 2 Wind farm parameters of IEEE
118 /300-bus system

PN 1A

R KL % E 7% HE A c/

Yo B8 H /MW E/ (mes™) E/ (mes™) E/ (mes?) T (mes™)
1100 0.75 4 30 15 14 6.0
2 50 1.50 3 30 14 1.8 7.0
3 40 2.00 3 30 14 1.6 6.5
4 100 1.50 3 25 15 1.8 7.0
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Table 3 Parameters of photovoltaic system
etk EER St PN
myl WE/m R /% B/ (Wemd © P
1 2000 14 700 095 095
2 1800 14 600 0.90  0.90
3 2400 14 650 0.85 0.85
4 2800 14 700 095 095
x4 HHXBFEHENBR
Table 4 DG integration of different systems
Z2% ANiER] ANER] fﬁﬁﬂﬁ JeAR Lk
%'y BATA g BAT A
IEEE 30 1,2 7,21 1—3 2,17,23
IEEE 118 1—3 23,39,114 1—3 26,44,118

IEEE300 1—4 18,63,208,214 1—4 24,61,228,300
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Table 5 Comparison of convergence performance
among different systems

TR R THREE RORFRAT sk
R g Rl Twme ot
MCS 6000 8.588 10 VvV
PEM 53 0.271 102 VvV
IEEE30 UT-SY 53 0.093 10? VvV
UT-SK 28 0.066 10° vV
UT-SP 28 0.062 10' vV
MCS 6000  25.404 102 vV
PEM 195 0.985 102 vV
IEEE 118 UT-SY 195 1.042 10? VvV
UT-SK 99 — 104 x
UT-SP 99 0.545 10" vV
MCS 6000  67.084 10° \V
PEM 165 2.891 102 vV
IEEE 300 UT-SY 165 3.387 102 vV
UT-SK 84 — 102 x
UT-SP 84 1.774 102 vV
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Table 6 Comparison of relative errors of voltage
magnitude among different systems

— o W% 2,0
2% dmopn o IEWE R e/ %
Wl kR BME kR
MCS 1.0222 0.0119 — —
PEM 1.0222 0.0118 0.01 0.84
IEEE30 UT-SY 1.0221 0.0119 0.01 0.50
UT-SK 1.0225 0.0135 0.03 13.07
UT-SP 1.0298 0.0124 0.75 3.87
MCS 1.0114 0.0024 — —
PEM 1.0114 0.0024 0.01 0.15
IEEE118
UT-SY 1.0114 0.0024 0.01 0.30
UT-SP 1.0121 0.0022 0.75 6.77
MCS 1.0367 0.0224 — —
PEM 1.0370 0.0213 0.03 4.73
1EEE 300
UT-SY 1.0358 0.0229 0.09 2.23
UT-SP 1.0523 0.0218 1.51 2.68

x7 EBRBNDEMENIRE
Table 7 Comparison of relative errors of line
active power flow among different systems

hE REEADIE /MW HRE /%

T5 ik W1y FRiEZE WM bR
MCS 56.65 4.77 — —
PEM 56.75 4.73 0.17 0.98
IEEE 30 UT-SY 56.80 4.72 0.26 1.06
UT-SK 57.20 5.23 0.97 9.64
UT-SP 54.45 4.94 3.87 3.53
MCS 56.49 3.63 — —
PEM 56.46 3.67 0.06 1.46
IEEE 118
UT-SY 56.46 3.67 0.06 1.23
UT-SP 54.27 3.46 3.93 4.68
MCS 9.04 1.58 — —
PEM 9.05 1.58 0.14 0.20
IEEE 300
UT-SY 9.05 1.59 0.12 1.05
UT-SP 8.54 1.70 5.54 7.77
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Stochastic power flow calculation based on unscented transform
for power system with distributed generations
DAI Jinglong, WEI Hua,BAO Haibo,BAI Xiaoqing

(Guangxi Key Laboratory of Power System Optimization and Energy Technology,

Guangxi University, Nanning 530004, China)

Abstract: A method of SPF (Stochastic Power Flow) calculation based on UT (Unscented Transform) is
proposed. Three UT strategies,respectively based on symmetric sampling, minimal skew simplex sampling and
spherical simplex sampling,are compared in the implementation concept and computational effectiveness. The
effect of correlation between stochastic variables on the distribution of SPF is discussed. The UT is applied
to convert the SPF calculation into the deterministic power flow calculation based on a small amount of
sampling points,which can fully capture the statistical parameters of nonlinear system as well as directly
and easily handle the correlated stochastic variables. The calculative results of standard IEEE 30-,118- and
300-bus systems show that,the UT strategy based on symmetric sampling has higher numerical stability,it is
more suitable for the SPF calculation of large-scale power system,its relative error is reduced to 0.5% and
its calculation speed is several ten-times quicker than that of the Monte Carlo simulation.
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