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Table 1 Comparison of optimal planning scheme between distributional robust chance constraint and

traditional chance constraint

R R TRk W 3 FR DL 2 20

: e T B 8 B T oG TR SN A G
np=1,n,=3,n;5=2, no=2,nn=3,n;5=2,

0.40 np=3,n1=2,nu=2, 21 18.67 np=4,n,=2,nu=1, 21 19.34
ny=2,ny=3,n=3 nyx=3,nn=2,n3=2
no=3,np=2,n5=1, np=3,np=2,n;5=3,

043 np=2,ny=2,n,=2, 21 19.03 nw=2,ny=3,nu=2, 21 19.68
nx=3,ny=4,ny=2 ns=2,nyn=3,n3=1
n=3,np,=2,n5=3, n=3,np=4,n5=2,

0.50 np=3,ny=2,nu=1, 23 19.86 no=4,ny=1,nx=2, 23 20.31
nyw=3,nx=3,n3=3 =3 ,nxn=2,n3=2
np=3,np=3,n5=3, np=3,np=3,n5=4,

0.67 np=3,n=1,nx=1, 23 20.37 nw=3,nu=2,nu=2, 24 21.05
ny=2,ny=4,n=3 nyx=1,ny=2,n3=4
np=3,n,=3,n;5=3, no=4,n,=3,n;5=3,

0.75 np=3,na=2,nu=1, 23 21.09 np=2,ny=2,nu=2, 24 21.46
nx=2,nn=3,nx=3 nywe=3,ny=4,n5=1
no=2,np=1,n;5=3, np=3,np=4,n;5=1,

0.90 nw=3,nu=3,nu=2, 23 21.23 n=3,n=2,nx=3, 24 21.48
n%=3,ny=3,n=3 nws=3,nn=3,n3=2
np=1,np=1,n5=1, np=3,np=3,n5=2,

0.97 nw=3,ny=3,nx=2, 24 21.51 no=3,n5=2,nu=3, 25 21.58

ns=4,ny=4,n3=>5

nys=3,ny=3,n3%=3
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Fig.5 Total cost for different values of wind-
power covariance when mean is 500 kW
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Reactive power planning with consideration of wind power probability
distribution uncertainty for distribution network
XIE Jun',WANG Lu',FU Xuhua?,BIAN Qiaoyan?,XIN Huanhai®*, GAN Deqiang’
(1. College of Automation,Nanjing University of Posts and Telecommunications, Nanjing 210023, China;
2. State Grid Zhejiang Electric Power Company,Hangzhou 310007, China;
3. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)
Abstract: Since the wind power probability distribution function could not be described accurately based
on the wind power forecast,a method of reactive power planning with the consideration of wind power
probability distribution uncertainty is proposed for the distribution network with wind power,which,effectively
suitable for any distribution pattern in the wind power probability distribution set,minimizes the sum of
power loss and reactive-power equipment investment while ensures the safe operation of distribution network
with the constraints of a certain probability. The distributional robust chance constraint model is applied to
describe the reactive-power planning of distribution network,the random vectors in the constraints of node
voltage and branch power are separated according to the power-flow balance equation,and the CVaR
(Conditional Value at Risk) model is built according to its physical significance for the constraints of node
voltage and branch power. The dual optimization,Schur supplement and S-lemma are adopted to convert the
distributional robust chance constraint model into a determined BMI(Bi-linear Matrix Inequality),which is
solved by the immune particle swarm optimization algorithm based on BMI optimization. The simulative
results for the modified TEEE 33-bus distribution network verify the feasibility and effectiveness of the
proposed method.
distribution network; wind power; reactive planning; uncertainty; probability
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