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Abstract : Recently, the distribution of electric cars has been facilitated, thereby resulting in the rapid increase of
charging infrastructures. In general, the standard chargers are 7.7 kW in capacity, and the maximum capacity is contracted
based on the number of chargers for the purpose of use. However, it costs a lot of money to install such infrastructures as
power facilities in order to supply power according to the maximum capacity in consideration of the rate of distribution
of the electric cars. It might also result in overwhelming circumstances where supply and demand of electricity are
concentrated during summer. In an effort to resolve these problems, this paper is focused on suggesting the concept of
smart distribution switchboards for standard charging, where power can be distributed according to the available power
capacity, as well as a method of interlinking them with the existing standard chargers before proposing a method of
generating signals to stop charging in order to counter the mechanical troubles due to the quality of electricity.

Key words : Distribution switchboard( 1l Z14h), Slow charger( <7571 71), Power capacity(7d 2 71-8-%), Distribution

charging power(%1 2 &1l vl 9h), BV charger( 71 A5 2} 571 71)

Nomenclature PP : proximity pilot

PWM : pulse width modulation

A : ampere
RMS :root mean square

. PFC :power factor correction
Subscripts

OBC : on board chager .M B

EV : electric vehicle A7) 2pe] 9 A4 AVEE H uEse

CP : control pilot 3 5ol A el = AT 7120 70 A
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Fig. 1 Connecter of slow charger for EV
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Fig. 2 Conceptual diagram of distribution switchboard for slow charger of EV able to distribute as power capacity
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Fig. 3 The power noise of 220 VAC power grid: (a) ficker, (b) swell+harmonics, (c) interruption, (d) transient, (e)

sagtharmonics, (d) swell disturbance
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Fig. 7 Difference of pure sine wave with flicker wave

a2 Fa e g d) vlaehd o= 5o
S 2 = ok o] 2f gk ¢ = 5}¥d o] OBCell 4
FevH AER F uf Ao 3L FH(CC) FEIFE0
O o] FHlo]l TRHA T 3l

o E 9] Flicker F2°] 4191 A %}'0] ol7kE ™
Az Ams Ftol A B8E 7Hde] el gk
I 4= AdES vlarsko] W g2 Fig. 73 2o
zpo]7h vk ety wjitell A48 ARFE A
& 2= o)),

Transactions of the Korean Society of Automotive Engineers, Vol. 26, No.2, 2018 191



150}
50 i i i i j
0.005 0.0 0015 0.02 0.025
Timeisec]
Fig. 8 Difference of pure sine wave (60 hz) with sine wave
(61.2 hz)

e AR EE L LR EEL R R R
3 71ge) ASttgol Al o] Aol g Atz
ole g PRE P& sk Fg 82 Fuhsk
612 Hz7k 45122 o) 7o) gk AN el

WIPNEERNE ST

G AFA RES ABYIZ D) o] §3tol
W e Faeln] B imgolA ArE uleg v
gow ARYa vAe Aad AEE SR
o Fig. 9% A< A7) 9 AR 2 s
@ Aeiel o A4S m @ 2ot
Fig. 10 A2} 207} 7bs 3 wjauk e el @

a8

e BEHEEEY .

'
I

Srsmssrsanes

Fig. 9 Simulink model of generation noise wave, wave
selection and detection of noise wave

"

HABNHRYY 2T
g1 = g |

o0cs_1a e — e

o HAEAHRYR T

FEETI2

oo np v >
ey

>

HyEhrg g
d22H7(3

i=

i

[*— ADpEH Y
rg

vemnany

et el | SR A
....7......,_ BUURY AT 2
S S—e T LT CECE
v o poreT| STRY A 4
S = AT PR
SR I, P PR

Gl T CRE T

42274

B snabe

i

=~

==

= m o
E} s %%‘&"Eﬂg e

#H&23J]6

J

Fig. 10 Simulink model of distribution switchboard for slow charger
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Fig. 12 Simulink model of on board charger and battery

Table 1 Scenario for model of verification

Results
. (Distribution
Test scenario
of charge
current)
Current capacity : 100 A, No fault,
@ Number of EV connected to charger : 3 3334
) Current capacity : 100 A, No fault, 25 A
Number of EV connected to charger : 4
Current capacity : 90 A, No fault,
22.5A
® Number of EV connected to charger : 4 5
@ Current capacity : 90 A, No fault, 20A
Number of EV connected to charger : 3
® Current capacity : 90 A, No fault, 0A
Number of EV connected to charger : 3
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