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Optimal method for rural radial power distribution network

ZHANG Ning, MA Xiao-yi,LI Ke,CHEN Di-yi

(Electrical Engineering Department , Institute of Water Resources and Hydropower Research .

Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] Aiming at the characteristics of town distribution network,optimal multi-objec-
tive economic model and algorithm of radial power grid has been researched to provide a technical support
for the decision system of the midvoltage distribution network optimal planning in rural area. [Method]
Concerning the strategy factor of wire section, the multi-objetive function of minimum investment costs and
annual network loss costs in optimal model were put forward by taking economic current density and theo-
ries in multiple objective planning. The processing method of real code parallel optimization, method intro-
ducing annealing penalty factor to the design of dynamic penalty function to handle the restrictions, self-
recognition decoding method based on genetic algorithm of power grid path and flow and self-adapting ad-
justment methods of genetic operators were studied and used,to ensure that the genetic algorithm can im-
prove the ability to deploy self-adapting in restrain radial power distribution network topology,the search
direction of feasible solution and that the genetic optimization can be carried out smoothly. [Result] When
the method is used for 10 kV electricity distribution network for planning area in Xinqiao substation of

Yangling , the comprehensive cost tends to be 12. 3 million yuan along with the increase of the selected pop-
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ulation. Compared with the single objective optimization scheme, the multi-objective optimization scheme

needs about an increase of 0. 72 million yuan investment and the annual network loss costs about an de-

crease of 3. 23 million yuan,so its comprehensive cost is reduced about 2. 50 million and therefore realizes

the optimal scheme. [Conclusion) Results show that the proposed mathematical model and algorithm of

multiple objective economic optimization in power distribution network can realize the parallel optimization

in power lines and the strategy factor of wire section and improve the searching precision of solution.

Key words: radial power distribution network; multiple objective optimization;genetic algorithm ; econo-

mization
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