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edge computing with communication delay
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Quasi-real-time reactive power-voltage control of active distribution network

considering communication delay of measurement terminals
MU Yu',XU Junjun',ZHANG Tengfei',ZHANG Huilin?, WU Juai'
(1. College of Automation,Nanjing University of Posts and Telecommunications,Nanjing 210023, China;
2. NARI Technology Co.,Ltd.,Nanjing 211106, China)

Abstract: The large-scale integration of distributed generation sources and intelligent measurement terminals
into distribution network leads to the increase of data and traffic,which results in delayed response of the
traditional centralized voltage control and aggravated voltage fluctuation. Therefore,a quasi-real-time reactive
power-voltage control method for active distribution network is proposed considering the terminal communi-
cation delay. The edge nodes are deployed based on network topology mapping. The edge computing is
used for forward and backward power flow analysis of distribution network,so as to complete the local com-
putation and distributed management of power flow, voltage and line loss. On the basis of quasi-real-time
monitoring of photovoltaic node voltage,a droop style voltage control strategy based on the edge nodes is
constructed in coordination with photovoltaic. Aiming at the asynchronous control steps problem brought by
communication delay, an improved consensus algorithm is introduced to achieve data synchronization. The
example simulation results show that the proposed method has a certain advantage in the aspect of com-
mand response time,and it can solve the node voltage fluctuation problem caused by photovoltaic integration,
and enhance the stability and reliability of operation and regulation in active distribution network.
Key words: active distribution network ; distributed photovoltaic ; voltage control ; communication delay; edge

computing;reactive power optimization



