HIZ& 3 2008 HES=LHHsl ==& pp. 0838 ~ 0843

08-5-137

1 kW = 7148 884 ZAd oA Al=do] A4
FH W 3939 selBIE RFAY AvtE FHAEH AT

=2 542 9 7

Aedsta 7AZT TN, Aetsta AT TN

A Study on the Strategy of Smart Charging System to Charge the PHEV in

the House Which has a 1 kW Fuel Cell Cogeneration System

Chul Woo Roh, Min Soo Kim'

ABSTRACT: Cause of struggling to escape from dependency of fossil fuels, the fuel
cell and the Plug—in Hybrid Electric Vehicle (PHEV) draw attention in the all of the
world. Especially, the Polymer Electrolyte Membrane Fuel Cell (PEMFC) systems have
been anticipated for next generation’s energy supplying system, and we can predict the
PHEV will enlarge the market share in the next few years to reduce not only the air
pollution in the metropolis but the fuel-expenses of commuters. This paper presents
simulation results about the strategy of smart charging system for PHEV
residential house which has 1 kW PEMFC cogeneration system. The smart charging
system has a function of recommending the best time to charge the battery of PHEV by
the lowest energy cost. The simulated energy cost for charging the battery based on
the electricity demand data pattern in the house. The house which floor area is 132 m’
(40 pyeong.). In these conditions, the annual gasoline, electricity, and total energy cost
to fuel the PHEV versus Conventional Vehicle (CV) have been simulated in terms of

in the

cars’ average life span in Korea.
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Table 1 City Gas Cost

N 2% (1)
F471(12,1,234) 571.51
e EE 514 71(5,6,7,849) 552.71
718+4(4,9,10,114) 564.91
=4, "= AvE ol&ste] HopdHAE &
st A-FRA, 20089 1€ VHowm QldE 2
& Agsart” sk 279 Agoli Table
13 o] 2008d%= 1€ 14 2AE MeA9q &
F& AestAnt.”

il
)
&
[-'O
ol
o,
z
E
Iy
ﬂ&

< AAl Table 29
o] 37HA = %%515} O]Uﬂ Table 2¢] 7} &4
= AFE 1300 kg 7HEFe] HAHEI}
(Compact car) 7|Zo 2 gV
PHEV0Y A%, 2= wiggy e Sy 52 4
48 A=A sy, Sdd wE
womt £uaA gEoh gl soln
F 5ol AT, A3 wiEe ke =
Bl Aole T Ao AAHA £ TE
=

Table 2 Classification of PHEV

PHEVO PHEV20 PHEV60
Engine Peak
Power(kW) 53.00 41.00 32.00
Motor Rated
Power(kW) 23.00 37.00 61.00
Battery Rated 990 = 10 1540

Capacity (kWh)

Table 3 Specification of Charging in PHEV
PHEV 0 PHEV 20 PHEV 60

Charging

Voltage (V) 120 120 240
Charging

Current (A) 12 12 40
Charging
Efficiency L1 11 11
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Fig. 3 Energy Cost to charge the PHEV
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Table 4 Attribution of Surplus Power

PHEVO PHEV20 PHEV60
42.2 42.2 6.25
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Fig. 4 Monthly Energy Cost to Charge
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Table 5 Annual Economic Assessment of PHEV
(standard midnight electric price)
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Table 6 Annual Economic Assessment of PHEV
(standard home electric price)

cv* PHEVO PHEV20 PHEV60

Cv PHEVO PHEV20 PHEV60

Annual city

electric kilometers - 6,700 12,563
Annual city

gasoline kilometers 16,750 16,750 10,050 4,187
Annual gasolines

used (liter) 802 458 273 110
Annual electricity B 4933 20477 61831
used (kWh) . 0ar. ,183.

Gasoline cost,

(won/liter) 1,600 1,600 1,600 1,600
Annual gasoline 9g 5513 793 435 435834 175575
costs(won/year)

Annual electricity

costs(won/year) 0 89,179 368800 571,751
Puel cost saving 460,899 477,879 536,187
versus CV

Annual city

electric kilometers - 6,700 12,563
Annual city

gasoline kilometers 16,750 16,750 10,050 4,187
Annual gasolines

used (liter) 802 458 273 110
Annual electricity B 9833 20477 61831
used (kWh) . ,047. ,183.
Gasoline cost,

(won/liter) 1,600 1,600 1,600 1,600
Annual gasoline ) g3 519 733 435 436834 175575
costs(won/year)

Annual electricity B

costs(won/year) 103,386 592,747 958,343
Fuel cost saving — M6692 253932 149595
versus CV

* CV: Conventional Vehicle

* CV: Conventional Vehicle
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Table 7 Natural Gas Consumption of PHEV

Natural gas consumption per unit
driving distances (m’/km)
Natural gas
engine 0.079

PHEV charged
by fuel cell

0.058
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