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Impact Analysis of Electric Vehicle Charging Posing on

Provincial Electricity Authority Distribution Systems
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Abstract

At present, the trend of using electric vehicles instead of cars
using oil or gas is more popular. Because electric vehicles can help
reduce pollution and are environmentally friendly. As a result, there is
an increase in the demand for electric power for charging electric
vehicles. This will affect the distribution system in terms of system
voltage levels and transformer loading. This paper presents impact
analysis of electric vehicle charging posing on distribution systems. The
DIgSILENT PowerFactory program is used to simulate the electrical
system of a village in Pathumthani Province to analyze the impact of

electric vehicle charging by considering the voltage level and

transformer loading, to find the maximum number of electric vehicles
that can be charged. The simulation results show that the total electric
power and current will vary with the amount of charging of electric
vehicles and the existing distribution system can support the charging of
1 electric vehicle per household, which considers charging at the load of
transformers not more than 80%. In other words, if a small increase in
household charging occurs, the distribution system can still support the

charging.

Keywords: Electric Vehicle, Charging Electric Vehicle, Voltage Level,

Transformer Loading
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Load ID__|P(kW)[QkVAR)| I(A) | U(V)
591_4087536| 2.549 | 1.575 | 13.368 |224.165
591_3367268| 0.794 | 0.491 | 4.166 [224.179
591_3367269| 2.308 | 1.426 | 12.094 [224.345
591_4140848] 0.000 | 0.000 | 0.000 |225.201
501_3367270] 0429 | 0.265 | 2239 [225.194
591_4413078] 0.030 | 0.019 | 0.156 |226.803
501 4530964] 0.119 | 0.029 | 0529 [230.205
591_4688023] 1.033 | 0.640 | 5267 [230.706
501_3366908| 1.384 | 0.856 | 7.175 [226.771
10[591_3367023] 1.179 | 0.730 | 6.088 |227.667
11]591_3367024] 1.320 | 0.736 | 6.642 [227.531
12[591_3367025] 0.393 | 0.243 | 2.029 [227.504
13[591_3367026] 1.641 | 1.015 | 8519 [226.479
14[591 3367027 1.389 | 0.778 | 7.054 |225667
15[591_3367028] 0.000 | 0.000 | 0.000 [225.289
16]591_3367029] 0.975 | 0.602 | 5.116 |223.978
17591_4249995] 3.269 | 2.019 | 17.194 [223.434
18]591_3367030] 1.378 | 0.851 | 7.245 [223.491
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Load ID__| P(kW) R(kVAR] I(A) | U(V)
3367057 0.000 | 0.000 | 0.000 |225.
2 4939528 0.063 | 0.0 331 [ 225214
3646007] 0.178 | 0. 1930 [ 225216 |
4 367059] 0.722 | 0.447 | 3.7 25236
367061] 1.480 | 0. 7.7 25.202
367060 0.027 | 0.017 | 0.142 | 225247 |
367062] 0.142 | 0.088 | 0.740 | 225575
8 [591 3367063| 0.725 | 0.449 | 3779 | 225567
[C9 [ 591 336788 | 2.019 | 1.201 [10.420| 22543
0 | 591 336789 | 0.000 | 0.000 | 0.000 |225.283 |
367085] 3.068 | 1.901 | 16.037 | 225.06
367084] 1.676 | 1.039 | 8.761 | 225.063 |
367083] 1.646 | 1.020 | 8.625 |224.528
367082 0.495 | 0.307 | 2.596 [224.373
367081] 0. 0.180 | 1.520 | 224553
6 367080 0.922 | 0.571 | 4.835 |224.300
7 367086 1.917 | 1. 10.002 | 224.985
8 367087] 1.673 | 1. 751 [224.90
9 367066 0.397 | 0.640 | 3.311 |227.41
0 367067] 0.714 | 0.442 | 3.703 |226.772
367068] 022 | 0137 | 1.153 [224.94
364844 3207 | 1. 6. 8
367069 0.003 | 0.002 | 0.0 7
367071] 1.588 | 0.984 | 8.42 6
349010 1.063 | 0.659 | 5.74 8
26 4762656 0.003 | 0.002 | 0.0 7.74
27 49011 0.000 | 0.000 | 0.000 [217.535
B 0271] 5643 | 3.497 |30.602 36
9 4977414] 0.000 | 0.000 | 0,000 842
0 48637] 1.102 | 0.683 | 598 812
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%Tnan 50.800 61.300
Psum (kw) 29.614 43.022
Qsum (kw) 16.945 25814
11 (A) 117.404 73.746
Ul Phase (V) 229.422 229294
Ull Line (V) 397371 397.149
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FOMM ONE SPECIFICATION 160k (0.0021.00)
oS s (Fu)
Battery capacity 11.84 kWh 1 5 10 2 24
gwen | 00| 61900 00 [ 79.900
Electric motor power 14 hp @ 170-800 rpm. Psurm (o) 78,001
e 0 20170 Qsum (ov) 17.998
Electric motor torque 560 Nm @ 0-170 rpm. T T
System power 14 hp ULiree i) e
U1l Line (V) 307088 307004 |
Average Energy Consumption 6.76 kWh/100 km
| . . ) 4 F3 o F3
Normal Charge Consumption 2kWh mMy1h 6 mMFosar mautdoualasinsiimesams MmN EV
aforarnsiAnuutamasnndinoivaaiiouias 160 kVA
2.500
A2363a1 20.00-21.00 U,
g 2000 Smnusaeudiinnge
2 10 E 5 10 20
£ 9%lviam 2.165| 10.827 | 21.850 | 48.031
E 1000
B Psum (kw) | 6.743 | 33724 | 67.448 | 136.290 170.170
= o500 Qsum (kw) |- 0.230 |- 1.281 |- 2.927| 6.073
11 () 2109 | 10686 | 21.677| a7.837
t 2z 3 4 5 & 7 8 98 W UlPhase(V) - |- 0000| - 0.061
I TATING = 7
UllLine 0)|- 0.000 |- 0001| - |- 0081
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Normal Load
1 5 10 20 25 3t

%luan 9.100 79.400
Psum (kw) 17.185
Qsum (ow) 26059
" 2863718

U1 Phase (V) 229366
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