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Voltage performance improvement by dichotomy based local control for power distribution
networks with distributed generation
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(1. Shaanxi Electric Power Research Institute, Xi'an 710054, China; 2. School of Automation and

Information Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: To improve the voltage quality of distribution network with Distributed Generations (DG) and make the control

independent of the communication system, a local control approach of DGs is put forward. According to the voltage of

PCC, the active and reactive power of the corresponding DG are regulated to increase or decrease, the regulation is

committed repeatedly with the magnitude of control adjusted based on a dichotomy process so as to make the voltage of

PCC of the corresponding DG within the restriction of voltage deviation. In the suggested local control process, the

regulation of the reactive power based on the residual capacity of the inverter with MPPT is of priority. The active power

of a DG is decreased properly when it is necessary. The condition is monitored in real time to increase the active power

output of the DG in time so as to utilize the nature resources as much as possible. The IEEE-33 system is used as an

example to verify the proposed control method, showing that its feasibility and the voltage quality of the distribution

network with distributed generations can be improved effectively.
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Fig. 1 A distribution network with distributed generation (DG)
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Fig. 3 Flow chart of active power local control for DG
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Table 2 Each node voltage and the actual output of DG

after 2 rounds of local control
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Table 3 Maximum active power capacity of DGs in scene 2

L BREHhE METIAE I Y5/
e /kwW o IR /KW th Jy/kvar
6 750 700 0
7 750 700 0
10 750 700 0
13 750 700 -193.65
15 750 700 -290.47
16 750 700 -290.47
21 750 700 0
24 750 700 0
27 750 700 0
29 750 700 0
30 750 700 0
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Table 4 Each node voltage and the actual output of DG

after 5 rounds of local control
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7 1.012 1.020 750 -
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32 1.017 1.025 - -
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