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Improved strategy of the static voltage stability of distribution network based on adaptive
particle swarm optimization algorithm for DG

PENG Guangbin', ZHAN Hongxia', HUANG Peidong', ZHANG Xi*, ZHANG Ning?, LONG Fei’
(1. School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039, China;
2. Nan’an Administration of Chonggqing Electric Power Company, Chongqing 400060, China)

Abstract: In order to improve the static voltage stability of distribution network, a scheme of distributed generation
access optimization is proposed. The conclusions obtained from the test system may be available for multiple-DGs
connected to distribution networks. Based on IEEE 33 bus distribution network and MATLAB simulation test software
platform, this paper takes the static voltage stability index L and maximum voltage deviation minimum as the objective
function, considers the maximum voltage deviation less than 7 percent as the constraint condition, and applies adaptive
particle swarm optimization algorithm (adaptive mutation particle swarm optimization algorithm, AMPSO) to optimize
the layout of DG in distribution network access, thereby improving the static voltage stability of the entire distribution
network. And through the actual distribution network in a certain area of Chongqing for example, the correctness and
feasibility of the scheme is proved. The proposed scheme has certain guiding significance to the improvement of the static
voltage stability of distribution network.
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Fig. 1 Power flow of any branch
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Table 1 Previous iterative system maximum L index max.L

AR max/L R maxL
1 0.151 194 11 0.151 194
2 0.151 194 12 0.151 194
3 0.151 194 13 0.151 194
4 0.151 194 14 0.151 194
5 0.151 194 15 0.151 194
6 0.151 194 16 0.151 08
7 0.151 194 17 0.151 08
8 0.151 194 18 0.151 08
9 0.151 194 19 0.151 08
10 0.151 194 20 0.151 08
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Table 2 Static voltage stability index L of each branch of the

distribution network with the optimal DG placement method

S L &tz S L &tz S L &tz
1 0.0041 12 0.0126 23 0.0308
2 0.0917 13 0.0046 24 0.0078
3 0.0252 14 0.0016 25 0.0022
4 0.0246 15 0.0014 26 0.0045
5 0.1511 16 0.0038 27 0.0813
6 0.009 17 0.0001 28 0.0479
7 0.0075 18 0.0002 29 0.0109
8 0.0132 19 0.0091 30 0.0136
9 0.0124 20 0.0004 31 0.0007
10 0.0002 21 0.0003 32 0.0001
11 0.0007 22 0.0085
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	最优DG布置方式下配电网络的静态电压稳定指标L如表2所示，其中L指标表示配网各支路的静态电压稳定指标L，|L-1|越大，支路越稳定。 
	原始网络和最优迭代DG布置下电压稳定指标L对比，如图5。 
	  
	Fig. 5 L index of the original distribution network and distribution network with optimal DG layout 
	3   实例验证 
	其中： 为电压偏差； 为所有节点电压偏差中的最大值；i为配网节点数；VN为节点电压基准值。 
	优化运算后，得到配电网络最大静态电压稳定指标maxL[18]优化情况如图7所示，各个节点最大电压偏差Vpcmax[19]如图8所示。 
	优化前后配电网络各支路的静态电压稳定指标L如表3所示。 
	首先，每次迭代后，新的DG布置方式下，各节点的电压波动百分比的绝对值低于7%，电压没有越限，符合国家对新能源发电接入大电网电压波动百分比限制的要求。其次，每次迭代过程中，除了各支路的L指标都要比1小，没有失稳以外，还保证了配电网络最大的L指标MaxL都比上一代的小，另外配网的最大电压偏差 同样是得到优化变小了的。这样，通过改善优化后，整个配网的静态电压稳定性得到了很好的提高。 
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