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Table 1 Voltage control effects with different
photovoltaic penetration rates
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100 1.046 2 1.061 9 0.9501 0.9156
90 1.048 3 1.056 7 0.9500 0.9156
80 1.049 9 1.0520 0.950 0 0.9156
70 1.048 2 1.048 2 0.950 1 0.9156
50 1.042 4 1.042 4 0.950 0 0.9156
20 1.036 3 1.036 3 0.950 1 0.9156
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Table 2 Comparison of voltage adjustment amplitudes
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50 1.042 4 1.042 4 0
20 1.036 3 1.036 3 0
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Distributed Control Method for Air-conditioning Load Participating in Voltage Management of
Distribution Network

WU Runji*, WANG Dongziao*?, XIE Changhong', LAI C S**, HUANG Jiachang', LAI L L'
(1. School of Automation, Guangdong University of Technology, Guangzhou 510006, China;
2. Australia Energy Market Operator, Melbourne 3000, Australia;
3. Department of Electronic and Computer Engineering, Brunel University, London UB8 3PH, UK)

Abstract: The scale of air-conditioning load in the distribution network is rapidly increasing with the improvement of living level.
Furthermore, the buildings equipped with air conditioners have the capability of thermal buffer, which makes it valuable for
participating in demand-side response. In the meanwhile, the penetration rate of distributed photovoltaic (PV) power generation in
the distribution network is gradually increasing. The fluctuations of PV power generation have a negative impact on the voltage
stability of the distribution network. This paper proposes a distributed consensus-driven control method. The aggregated air-
conditioning load is scheduled to participate in the voltage management of the distribution network through the limited
communication links established between the aggregators. A two-dimensional thermal parameter model is adopted to calculate the
thermal exchange of the buildings equipped with air conditioners more accurately to guarantee the thermal comfort requirement of
users. Fially, the case studies are performed on a modified IEEE 15-bus distribution network to verify the effectiveness and
robustness of the proposed control strategy.

Key words: air-conditioning load; distributed control; voltage management; distributed photovoltaic (PV) power generation; active

distribution network
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