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This thesis is a study of the effects of fast charging electric vehicles (EVs) to
the power distribution system (PDS): a case study of Muang district, Nakhon
Ratchasima province. Fast charging station is located in petrol stations, and the total
number of FCS station is 11 stations which are equal to petrol stations in Muang district
area. Electric power of FCSs stations is supplied from the PDS 8 feeders of Provincial
Electricity Authority. The number of EVs is estimated as 2,758 cars, based on the
increase in the number of new car registrations in 2012-2016 and the population of
Muang District. A study has’ divided into two cases; in case 1, numbers of EVs need a
battery recharge are 1,103 cars per day based on 40% of total EVs“and in case 2,
numbers of EVs'need a battery recharge are 2,206 cars per day’based on 80% of total
EVs. Then, the locations of EVs il Muang-District are randomized by using a Monte
Carlo (MC) technique. Those EVs are defined to select the nearest FCS for recharging.
The EVs travelling distance to the nearest FCS is approximately by using Artificial
Neural Network (ANN). After that, the optimal capacity of FCS, the optimal size of the
transformer and the total cost of FCS are determined. The effects of EVs charging to

PDS have studied for generate a profile of electrical energy consumption (EEC) by



considering a marque of EVs, the state of charge, the starting time of charging at FCS,
and the charging duration. The effect on the PDS has investigated by using a Newton-
Raphson method for power flow analysis. Furthermore, this thesis has proposed an idea
to mitigate the effects of EVs fast charging to PDS by installing capacitors for
enhancement of voltage level in PDS. A whale optimization algorithm has used to find
the optimal location and size of the capacitors and also a power control strategy to
manage the EVs charging has proposed by using Fuzzy Logic. By the simulation
results, it is found that the EEC of EVs affects severely on feeder No. 1, 3, and 6
compared to the other feeders. The peak load Has increased by 24.5 % on No. 1 and 6
feeders but has increased by 1.4% on the other feeders. The energy loss has increased
by 12.8% on No. 1, 3, and 6 feeders but has increased by 3.0% on the other feeders.
The voltage deviation has increased by 11.3% on No. 1, 3, and 6 feeders but has
incr‘eased by 1.6% on the other feedérs. The capacitors have used to enhance the voltage
level in PDS to mitigate the effects of fast charging EVs. The energy loss has decreased
by 9.1%, and the voltage deviation has reduced by 31.3%, but the peak load has not
decreased. Then, a strategy of managing the EVs charging has applied to reduce the
peak load¥n No.1 and 6 feéders because the peak load has more incr€ased compared
to the other feeders- By this method, the peak load has reducéd by 8.2%, but the
charging duration of EVis.has incfeased ) Fromthe study.results, the fast charging of
EVs has affected to the PDS by increased the voltage drop and the energy losses. The
enhancement of voltage level with capacitors and the power control strategy to manage

EV charging are an appropriate method to tackle those problems.
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