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Power flow calculation of low voltage distribution network including pump loads
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(1. Guangzhou Power Supply Bureau, Guangzhou 510620, China; 2. School of Electric Power, South China University of Technology,
Guangzhou 510640, China)

Abstract: This paper presents a method of power flow calculation for low voltage distribution network including pump loads. By
combining torque balancing equations of induction motors in pump loads and power balance equations of each node in distribution
network, the low-voltage distribution network power flow calculation model including pump load characteristics is constituted. Based
on the Newton-Raphson algorithm of solving the distribution network power flow calculation, two methods of uniform iteration and
alternating iteration of pump load motor torque balance equations with each node power balance equations are proposed to solve the
problem. The numerical results of real low voltage distribution networks show that the proposed method can obtain load nodes
voltage more accurately, and it can get the node voltage of pump loads during normal operation and startup.
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Fig. 1 Steady state equivalent circuit of induction motor
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Fig. 2 Flow chart for distribution network power flow

calculation procedure of alternating iterative method
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Table 2 Power of loads
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2 0.127 8 0.079 2
3 1.533 0.950 1
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Table 3 Power of loads
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Fig. 3 Structure of Xiaohu village 10# low voltage distribution network
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Table 4 Parameters of induction motor of pump loads
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Table 5 Results of low voltage distribution network

power flow calculation
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Table 6 Results of distribution network power flow calculation

with the start up of induction motor of bus 9
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T kR F i £ A ek
1 0.999 - 1.016

2 0.952 - 0.983
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5 0.863 - 0.909

6 0.820 0.0190 0.876 0.0163
7 0.804 0.0199 0.864 0.016 8
8 0.840 0.0179 0.890 0.0157
9 0.788 1.0 0.842 1.0
10 1.024 - 1.041

11 1.03 - 1.03
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Table 7 Results of distribution network power flow calculation

with start up of induction motors of bus 6 and 7
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