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 First layer: Centralized control and 
optimization using multi-objective particle 
swarm optimization (PSO)

 Second Layer: Local voltage control using 
volt/VAR droop controller

 Third Layer: Calculation of savings and 
CVR factor. 

The task of the VVO processor is to optimize the 
settings of the VVO devices for the CVR objectives. 
The ranges of the CVR duration and CVR voltage are 
set by the system operator according to operational 
requirements. 

 A multilevel, multitasking smart grid-
enabled conservation of voltage reduction 
(CVR) control and optimization 
methodology is proposed for advanced 
distribution management system (ADMS) 
platforms.

 The first level deals with the centralized 
optimization of volt/VAR optimization 
(VVO) devices; the second-level is for 
voltage control in the local domain or 
decentralized control; and the third level 
assesses the energy savings and CVR 
factor.
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 Higher energy and peak savings have been 
achieved through the deployment of CVR with 
a PV system. 

 The proposed multilevel, multitasking CVR 
scheme does not result in voltage violations 
even with increased PV penetrations and 
deeper voltage reduction.

 The proposed control scheme is also capable 
of handling the voltage fluctuations during 
cloud transients.

Fig. 2. Percentage peak active power demand reduction 
according  to different CVR voltages

Fig. 3. Lowest voltage profile during different percentages
of PV active  power reduction
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Development of a real-time VVO framework 
considering uncertainties

 Singh, Shailendra, and S.P. Singh, “Energy saving estimation in 
distribution network with smart grid-enabled CVR and solar PV 
inverter,” IET Generation, Transmission & Distribution, vol. 12, 
no. 6, 2018: 1346–1358.

 Singh, Shailendra, and S.P. Singh, “Multistage, multi-objective 
volt/VAR control for smart grid-enabled CVR with solar PV 
penetration,” IEEE System Journals, 2018 (revision submitted).

 The proposed method has been 
validated on a modified IEEE 123-bus 
distribution test feeder in the presence 
of three photovoltaic (PV) units during 
peak demand hour.

 The Q set points for smart PV 
inverters are obtained through 
centralized control, and the local 
voltage controller provides the Q set 
points to the PV inverter during PV 
power variations.

 Fig. 2 and Fig. 3 show some key 
results using OpenDSS and MATLAB.

Fig. 1. Closed-loop framework for CVR operation

Fig. 4. Flowchart of implementation of proposed method 
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