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Study on the Fueling Economic Feasibility of Plug-in Hybrid Electric
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Abstract

issue of these days is the energy crisis caused by increasing threat of

dependence on imported oil and volatile market trend. Under these circumstances, the PHEV(plug-in
hybrid electric vehicle) is drawing attention for the next generation’s car which could give a chance to
decrease the dependence on imported oil and reduce the environmental impact of vehicle. The fueling
cost of PHEV, one of the core factor of decision about buying car, should be calculated in the
circumstances of Korea to make sure that PHEV has competitive power in real market. The fuel cost
saving of PHEV versus CV(conventional vehicle) is simulated and discussed in the condition of
increasing gasoline cost, electricity rate, and city-gas rate. In conclusion, the PHEV60-FS shows the
best economic feasibility when gasoline price goes up. The PHEV20 has the most stable economic
feasibility as electricity rate increases. The fuel cell cogeneration system for RPG could be an
alternative for charger of PHEV in the near future.
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Table 1 Modeling condition of compact car®
Item CV |PHEVO0 |PHEV20|PHEV40|{PHEV60

Engine
(kW) 74 53 41 37 32

Motor B
(kW) 23.3 37.3 489 60.7
BS _
(KWh) 2.20 508 | 1043 | 1545
FE

134 206 | 208 | 213 | 218

(km/liter)

Table 2 Modeling condition of mid-size sedan®®
Item CV |PHEVO0 |PHEV20|PHEV40|{PHEV60

Engine
(kW) 156 | 115 95 34 72

Motor B
(kW) 51.3 84.0 86.4 88.7
BS
(kWh)

FE
(km/liter)

- 412 | 785 | 1561 | 23.37

78 | 13.0 13.8 14.0 142
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Table 3 Modeling condition of full-size sedan®
Item CV | PHEVO |PHEV20|PHEV40|PHEV60

Engine
(kW) 212 | 145 115 84 90

Motor | - | 653 | 980 | 1074 | 1167
oo |- 519 | 929 | 1848 | 2767
ooy | 63 109 | 117 | 119 | 121

Table 4 Charging condition of PHEVsS
Item PHEVO0 |PHEV20|PHEV40|PHEV60

Voltage
V) 120 120 240 240

Ampere
(A) 12 12 12 24

CR
(kWh/hr)

0.80 0.80 1.70 3.47
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Table 5 Electricity rate for residential house

Item Class Price (Won/kWh)
< 100 kWh 55.10
101~200 kWh 113.80
reRS%ee rftolg (| 201~300 kWh 163.80
house | 301~400 kWh 248.60
301~500 kWh 366.40
> 500 kWh 643.90
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Table 6 City-gas rate for the use of cogen.

Item Season Price (Won/Nm”)
(Ygl?tzeg) 571,51
Cogerlgireanon %gggr’lg)r 55271
(30 26491

* Nm” normal cubic meter at temperature of 0°C
and 100 kPa.
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Fig. 1 Variation of fuel cost saving versus CV for
different gasoline prices (electricity rate: 50
Won/kWh, the graph of PHEV40-CC and
PHEVO-MS are overlapped)

251 TA7IA 22 =A
Table 63 2008 1Y€ 19 A A LA
b AdHe e FA Ao TS
O B gt A= 2008 19 Al
A Ao Hel 550 Y/Nm® & 7Zo
sto], &% HA7FA =d)Ute s e 4
7rerel wl 350 YUNmM® & ThaeF WEe )
O, 700 9Nm® & Ferow Atk

4

o o

252 A=HA M5 =
ARAA AU Axdle] 4 2dL
gev 2

- AdundA 2R

: PEMFC(polymer electrolyte
membrane fuel cell)

» Al WA (Active Area) :

. XLEQ_,_ -8 C

. Oli?ﬂ?:} : 1280 V

225 cnt

= A %Xj%i ,:}: 0.57 V
& el A= PHEV

G 2ol wE gt
3 v)eure AXtely] 98 AnHA] ZAC
ol Alxglg AASH7] 9%k AN H&L =

2x10°
i —e— PHEVO0-CC
ST -m— PHEV20-CC
2x10° ¢ o - — PHEV40-CC | |
. e - -A-- PHEV60-CC
S

1x10°

5x10°

Fuel Cost Saving versus CV (Won/year)

5x10° |- RS

1x10° I I I I I I I I
50 100 150 200 250 300 350 400 450 500

Electricity Rate (Won/kWh)

Fig. 2 Variation of fuel cost saving versus CV for
different  electricity rate (compact car,
gasoline price: 1600 Won/liter)
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Fig. 3 Variation of fuel cost saving versus CV for
different electricity rate (mid-size sedan,
gasoline price: 1600 Won/liter)
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Fig. 4 Variation of fuel cost saving versus CV for
different electricity rate (full-size sedan,
gasoline price: 1600 Won/liter)
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Fig. 5 Variation of fuel cost saving versus CV for
different annual kWh of electricity used
(electricity rate: 200 Won/kWh)
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Fig. 6 Variation of fuel cost saving versus CV for
different annual kWh of electricity used
(electricity rate: 400 Won/kWh)
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different city-gas rate (full-size sedan,
gasoline price: 1600 Won/liter)
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