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A distributed voltage control algorithm in the low voltage microgrid

YIN Gui-liang, HOU Jia-yi
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: To achieve voltage control and improve the power supply capacity, a distributed algorithm for voltage control in the
microgrid is proposed with active power injections provided by DGs. First, for the property of line impedance in the low voltage
microgrid, the relationship between voltage and active power is analyzed. Then, a communication link is established according to the
system structure, and the bus voltage that exceeds the upper and lower limit is initiated by computing the active power needed. Based
on the local information, the bus voltage is corrected by a parametric state transition matrix with the consideration of active power
capacity limits. Eventually, the active power of DGs is coordinated and distributed through the algorithm to achieve voltage control

collectively. Simulation results show that the proposed algorithm can effectively achieve voltage control and decrease voltage

deviation, so as to improve the voltage quality.
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Fig. 1 Relations of the active power output and capacities under
different scenarios
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Fig. 2 Flow chart of distributed algorithm
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Fig. 4 Structure diagram of the microgrid communication
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Table 1 Voltage and power output of the distributed algorithm

R Up/p.u. USpa. P"™/p.u. P™/p.u. P¥/p.u.
1 1.024 9 1.020 0 0.1 1.6 0.100 0
2 1.002 9 0.996 4 0.1 1.8 0.3155
3 0.984 7 0.979 6 0.1 1.9 0.7222
4 0.9754 09722 0 0 0
5 09714 0.9700 0.4 2.2 1.3989
6 0.978 6 0.9739 0 0 0
7 0.974 1 0.9700 0.6 2 1.2412

R 2 REHERER DGs BFIEEINH A

Table 2 System load power values and the initial active power

output of DGs
A Py/p.u. Ov/p.u. Po/p.u.
1 1.7 0.6 1
2 1.95 0.7 1.1
3 1.6 0.5 1
4 1.25 0.5 0
5 1.8 0.65 0.9
6 0.4 0.15 0
7 2.1 0.7 1.1
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Fig. 5 Voltage output of the distributed algorithm
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Fig. 6 Power output of the distributed algorithm
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