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Fig.1 Typical configuration of distribution
network measuring terminals
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Table 1 Statistical error of state estimation at 20:00

PERESRPR 1B a BB WBce B
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Table 2 Relative error of state estimation at 20:00
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Table 3 Qualified rate of state estimation at 20:00
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Table 4 Results of power loss calculation for 24 hours
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Table 5 Active power loss from 20:00 to
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Table 6 Active power loss from 20:00 to
21:00 for transformer branches
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Multi-objective differential planning based on improved harmony search

algorithm for power network
SONG Chunli,LIU Dichen, WU Jun, WANG Haolei,ZHAO Yijie, PAN Xudong, DONG Feifei
(School of Electrical Engineering, Wuhan University , Wuhan 430072, China )

Abstract: The differential planning of power network should be carried out for enhancing its resilience to
disasters. An optimal multi-objective differential planning model is established for power network,which applies
the additional cost and the benefit of loss reduction covering whole life cycle to quantify its economy and
reliability. The optimization criteria is set according to the Pareto dominate relation,which takes the maxi-
mum benefit-cost ratio as its objective to select the optimal differential planning scheme from the Pareto
solution set. The harmony search algorithm is applied to solve the model and new technologies are adopted
to improve its search performance and solve the 0-1 planning problem,such as chaotic mapping,dynamic
parameter setting,improved pitch adjustment strategy ,harmony optimization information sharing,etc. Analysis
of IEEE 30-bus case shows that,being correct and reasonable,the model can obtain the optimal planning
scheme. Compared with the traditional genetic algorithm and the particle swarm optimization algorithm,the
improved harmony search algorithm has better convergence speed,adaptability and robustness.

Key words: electric power systems; planning; multi-objective differential planning; costs; loss-reduction

benefit; improved harmony search algorithm; reliability; economics; models
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Calculation of theoretical line loss based on quasi real-time data of
smart distribution network
LI Bin,DU Mengyuan, WEI Wei, WEI Hua
(Department of Electrical Engineering,Guangxi University , Nanning 530004, China)

Abstract: Because the coverage rate of distribution network automation is low and less data can be
acquired,a method based on the quasi real-time data is proposed to calculate the theoretical line loss. A
model of theoretical line loss calculation is built based on the state estimation and the upper and lower
bounds of its inequality constraints are determined according to the historical data. The interior point
method is applied to get its solution. The state of distribution network power flow is estimated according to
the injecting power of line head node and the measurements of partial transformer measuring terminals.
Case study shows that,the proposed model estimates the state of power flow more precisely with less
measurements.

Key words: electric power distribution; state estimation ; electric lines; electric losses; calculations;

models; measurements; interior point method
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