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Potential Analysis of Demand Side Flexibility on Capacity Management of Power Equipments in Distribution

Power Network with Massive Photovoltaic Generations and Electric Vehicles
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Abstract: Expanding the use of photovoltaic power generation (PV) and electric vehicles (EV) is expected to make
a significant contribution to reducing CO2 emissions. However, generation and load concentration by PV and EV
causes severe power network constraints such as over capacity of power equipment and voltage violation. Demand
side flexibility by use of flexible EV charging with the renewable power generations and without peak time is one
of the possible alternatives of the power network reinforcement. In this study, cost and performance of demand side
flexibility is evaluated through a case study on Japanese typical distribution power network model, in which PV and
EV is installed into all the demand side customer. Minimum reinforcement cost of the distribution transformer in
the substation and the pole transformers near the customers is estimated under ideal demand side flexibility scheme
for EVs.
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