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A Study on Residential Hybrid Distribution System

for Reducing Power Conversion Loss

Byeng-]Joo Byenl, Hyun-Uk Seol, Jung-Muk Choil, Young-Jin LeeT, and Gyu-Ha Choe'

Abstract - This paper proposes residential hybrid distribution system that can supply AC power and DC
power to AC load and DC load at the same time. This hybrid distribution sSystem consists of three parts:
bidirectional inverter, step—up converter and step-down converter. Also that is used to supply voltage to home
application is classified of AC load and DC load as load characteristics. The performance of proposed hybrid distribution
system is validated through the hardware implementation and the experimental results.

Keywords: DC distribution, DC supply voltage, home application, DC interaction
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Table 1 Load classification according to type

Type Example

. Electric iron, Coffee port, Electric
Resistive Load
heater etc.

AC Load Electric fan, refrigerator, microwav
Inductive Load cctrc fan, refngerator, microwave
etc.
Digital Load Notebook, E(c;)nncr, ]chkti)p computer,
DC Load monitor etc.

Inverter stand, LED fluorescent light,

Tllumination Load . .
urmnation Loa LED incandescent light etc.

20[VIE <l7beober H4He) B2l shsdv], 1 of
HAGANE FAF 28, 1 oleh AgelAE B2
F2 Qd 0E4e s Ak AERse 39 PC

B3 LCD ®YHE, LCD TV, £9%, 27y, ZAUH
HEH oz AlgshE Atel eyt FHF
J=Fol AC/DC AHE7F WAEH o] 9lof <
7F A9t Hujgk FtelA agom el
W7b g dEE 540 Stk ey I A
o] A PFC71%5S 7FA+= AC/DC ZAWMEE Y
T gty 2iyetE vk §35 3 LED sz
EAS AT wFE ArE AS

AC-DC #AHEel ola] tjxd Hate} fAHs
o

I

(0 sz
tt

o,

e

SO o e
LN G B

[¢]
-

X, il

v

1%

—_

[e2

ofr
—_

o
2 o
4 lo

HC
3% o

= o2 Rl oM m
i

]E
EAS Holn AFAFY dEL 0508%
AF THD7F 0[%loldoz Aol £

o
k. fEA Fohz

it
N
2 rr i

e
N

it
&
b
e
o
ol

Y
=
fr
i)
[l
hey
A

>
WO o o> oot

2
40,
[o
jur)
=
fitl
>
>,
oo
ol
ed)
N
2
0,
ol do 32 = N oo

> 12
]
(=)
¥
1o,
o
ki
oX,
2o B
fU Me

4 o
ol
R

ol
K-
>
rir
=
=il
e e
rir
ot
ox,
iz
ol

BN
)
e
EL
fitl

o fo
o

El
Ju 5

il

N
S
I juic)

=
Ach
o
o rle
_0|L
o

o
>,

B3

=

il

ol

:OL

ol
lo,

Ut 24 x2 o

4
= i
o

T
==
N
>
o o [ ok o

QL
o et

[ o
ol
N

5 e
W2

o
g Iz rE

N
i
o

4

BUND )

=2

>~
oy O
Ao
o
ru
X ol

Ho X
Lo du

rir

ofN o o @ -z
ol
£l
>
ol
ol
k)

N
N
Ok

©

fr mH
2]
e
=0
09.'.'
=)
B
rl
4o
_?E

il

o re
>
A

o iz

o EW

G

o XN

)
S o

o,
Ju ©
N
ui
0,
M o fd
et
2 Lo
oot
S e
N
O
T ok
ol
ol

rb
10
rlo
_\V—(‘ -
-

.3
o
i -
ful

[ Ho to

O
l‘?ioh‘,L
dn do =
2

tott
1o
:Oé
i,
S5
o fo
E 3 n X

I
ol
®
&
fo,
i
1> R

®), (9 2.



418 Ae wak 24 ARE 97 solne = FANAA 2T

Pac,loss = 2rd‘[a2c+ 2 Vf‘ﬂzc(mean)’ Pac,loss,c = Tc]f' @®)

2
Poutl = (m) R. ©
o] 7] A Pac_10533 A7 '(’_\‘/\e]y Pac_loss_E: AN {E/\E]’rd: Hol
or WRAY, Vi teles HsHde), I

o]
H
AN AT AEA, Py BF7 29, B4

a9 9b)elA AFdde Wi AFs=ed 352 4
T 7 7He gelerwtel 3 7 1
At dopAwd o ol d
a3 9b)sk 22 3o
2o &4 weke] AndEE 4 (10), 1D 2

Pdc,loss = 2rd]d20 +2 Vf[dc (10)
Pout2 = [c%c R. 11)

O:‘ﬂk] Pdc,loss: 13%7] ’(‘_:/.\j_], Tq

AW, I QAT Pyt A% 29, R 457 94

HEAL QA A & 5 Y, g
AHAYE Q7] Gald mRAN P9 o e &4
of WETHE AL & & gtk 2HBER Rl 47

FEAS 9 APEAo] FaHuE qUA BEE

|
T ; o rs l{ l Iz E..,
A k] § ez ; N N
! i + % v
B Pty s PSS ® TN N
; !
= ifd ra = : w
i 3 Y A WA W A W A
!
: lllll )

2 F 10
I -
Car Pount i e

(b) DC Source

Fig. 9 Internal rectifier with DC source and AC source

Table 2 Parameter of hybrid distribution system

Parameter Value
PPWM,Converter 5[kW]
Pnc 3[kW]

PBoost S[kW]

DC link Voltage 380[V]
Grid Volatge 220[Vac]
DC Voltage 220[V]
Boost Voltage 280[V]
PWM frequency 10[kHz]
DC frequency 20[kHz]
Boost frequency 20[kHz]
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Table 3 Comparison of power consumption according
to supplying DC voltage

Convention Proposed Difference
Type [W] [W] [%]
Electric
stand 132 12.2 8.2
Monitor 31.2 28.2 9.7
LED
Lingting 479 46.3 33
Computer 732 70.1 4.2
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Fig. 18 Comparison of power consumption according to
supplying DC voltage
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