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Optimization model of distribution network planning project based on

benefit coupling and time series correlation characteristics

LI Wenlong,ZHANG Huadong, YU Baoxin

(Chengde Power Supply Company of State Grid Hebei Electric Power Co.., Ltd.. Chengde 067000, China)

Abstract: Under the limited investment budget, the best project combination problem is investigated for multiple dis-
tribution network projects with a high penetration new energy to achieve the highest reliability and economy. Consid-
ering the difference of marginal benefit of reliability in different power supply areas and the complex correlation be-
tween projects, an optimization model is proposed for the distribution network planning project. Firstly. the charac-
teristics of benefit coupling and time series correlation are taken into account to establish the project benefit coupling
equation. On this basis, the project benefit coupling characteristics are extracted. Secondly. the association character-
istics of project time series are determined according to the definition of time series association rules. The relationship
between distribution network planning projects are defined, and the constraints of distribution network planning pro-
jects are designed. Then, the optimization model is established to maximize the project investment benefit. In the end,
two existing methods are compared and verified. It is shown that the proposed model is low in cost and high in benefit.

It also provides a basis for the optimization of distribution network multi-area projects under limited budget.
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Table 1 Basic data of distribution

network planning project

A/ T T
T H T4 /a
Ei'as AT1 P18
1 1 7.5 15.8 5.8
2 3 145.2 15.8 24.3
3 3 84.7 42.6 47.4
4 3 17.4 10.9 30.5
5 5 253.5 18.6 60.2
6 4 185.6 65.0 12.2
7 2 96.8 29.3 55.5
8 1 43.1 9.8 9.6
9 4 34.7 46.9 44.0
10 4 208.2 41.4 57.1
11 1 39.4 10.0 14.6
12 3 94.5 30.9 48.9
13 1 11.3 7.6 7.7
14 2 37.7 18.0 23.7
15 3 130.5 11.2 27.6
16 1 30.0 7.3 8.1
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Figure 1 Comparison of distribution network planning

under three types of models
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