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Abstract Recently, a policy has been enforced to supply Plug-in Electric Vehicles (PEVs) but this may require
reinforcement of the power system depending on its clustering because PEVs are charged directly from power
systems. On the other hand, as the reinforcement of power system is limited by time and budget, it is important to
supply the charging demand of PEVs efficiently using the existing power systems to increase the diffusion of PEVs.
This paper establishes a charging schedule for Plug-in Electric Vehicles (PEVs) considering the power system
constraints. For this, the required amount and time of the charging demand for an individual PEV was modeled to
integrate into power systems based on the driving pattern and charging tariff of PEV. Furthermore, the charging
schedule of PEVs was established to meet the power system constraints by calculating the operating conditions of
the power systems with PEVs.
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Table 2. Electric Vehicle Charging Rate
Energy Charge (won/kWh)
Spring & Winter
Time period Summer Autumn (Nov~
(Jun~Aug) | (Mar~May/ Feb)
Sep~Oct)
23:00~9:00 57.6 58.7 80.7
9:00~10:00,
Low 12:00~ 13:00, 145.3 70.5 128.2
Voltage 17:00~23:00
10:00~ 12:00,
13:00~ 17:00 232.5 75.4 190.8
23:00~9:00 52.5 53.5 69.9
9:00~10:00,
High 12:00~ 13:00, 110.7 64.3 101.0
Voltage 17:00~23:00
10:00~ 12:00,
13:00~ 17:00 163.7 68.2 138.8
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Table 2. The number of households, vehicles and

PEVs at each bus
Number of Number of Number of

bus PW) households vehicles PEVs
671 716.1 282 271 28
634a 99.2 39 38 4
634b 74.4 29 29 3
634c 74.4 29 29 3
645 105.4 41 41 4
646 142.6 56 55 6
692 105.4 41 41 4
675a 300.7 118 116 12
675b 42.16 17 16 2
675¢ 179.8 71 70 7
611 105.4 41 41 4
652 79.36 31 31 3
670a 10.54 4 4 0
670b 40.92 16 16 2
670c 72.54 29 28 3
Total 2148.92 1365 832 85

611 684

652

Fig. 2. Distribution of PEVs on IEEE 13 Node Test
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Fig. 3. The number of PEVs by charging start time and
initial SOC
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Fig. 5. The loading of line(#650632) and the voltage of
bus(#611) Table 4. Result of simulation after applying system constraints
4.2.2 AISNIE 1afst PEV STAIE +H Without With System
9 62 PV FHOE 6H A% Aoke sk s || i
23A19] PEV &4 Ao tfsle] MZzFA ok =A maximum total demand [kW] 24593 (23h) | 2258.8 (23h)
AeHA|okS zhzt Ag3te] PEV 24 AHS SAs= max. demand of PEVs [kW] 3884 (23h) | 3389 (24h)
#4S L Ao, total charging energy of PEVs [kWh] 7144 7144
maximum loading of line [%] 107.81 (23h) | 99.90 (23h)
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