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The study of programming model and method of customer friendly power network

LIU Xu-na, XIAO Xian-yong, WANG Ying, LI Hua-qiang, YANG Hong-geng
(College of Electrical Engineering & Information Technology, Sichuan University, Chengdu 610065, China)

Abstract: Under the framework of the modern smart grid, the planning model and method of customer friendly power network is
proposed. The planning involves construction costs, operating costs, and customer losses with focusing on the evaluation method for
customer’s potential cost under different planning schemes due to possible disturbance coming from different user systems and
reckoning it in the customer losses. The practical customer’s potential cost is related to the system disturbance and voltage tolerance
of equipment, thus it has uncertainty. Based on maximum entropy principle and fuzzy analysis method, this paper analyses the

compatibility between system disturbance and equipment. Finally, Garver-6 node system simulation results prove that the power

network planning scheme which considers the customer potential loss can guarantee the best of comprehensive benefit.
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Fig.1 Structure of power system network
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Fig.2 Uncertain region of failure for consumer
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Tab. 1 Single failure cost of consumers
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Fig.3 Flow chart of calculation for power system planning
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Tab.2 Parameters of transmission lines in Garver-6 bus system

Eai i ARkl K HipH CEE7N o5

Gy REDS # /km /pu /pu /MW
1 1-2 2 40 0.10 0.40 100
2 1-3 3 38 0.09 0.38 100
3 1-4 2 60 0.15 0.60 80
4 1-5 2 20 0.05 0.20 100
5 1-6 3 68 0.17 0.68 70
6 2-3 2 20 0.05 0.20 100
7 2-4 2 40 0.10 0.40 100
8 2-5 3 31 0.08 0.31 100
9 2-6 4 30 0.08 0.30 100
10 3-4 3 59 0.15 0.59 82
11 3-5 3 20 0.05 0.20 100
12 3-6 3 48 0.12 0.48 100
13 4-5 3 63 0.16 0.63 75
14 4-6 3 30 0.08 0.30 100
15 5-6 3 61 0.15 0.61 78
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Fig.4 Network connection diagram of Garver-6 bus system
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Tab.3 Power network planning scheme
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Tab.4 Potential failure of consumers at node 4 caused by probability density function of sag magnitude in line 1-2
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Tab.5 Potential failure of consumers at node 2 caused by probability density function of sag magnitude in line 3-5
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Tab.7 Power network planning results of the Garver-6 bus

system
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