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DC Characteristics Analysis of Various AC loads
for Hybrid Distribution
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ABSTRACT

Recently, the use of DC power increased due to the increased use of digital load. Power factor of input
current decrease and input current harmonics increase, and conversion loss which is occurred in the AC / DC
converter is a problem to provide the proper DC voltage to the device equipped with an internal AC / DC
converter. Hybrid system supplies the AC power and DC power to AC load (motor load and the transformer
load) and DC loads (computers, TV, LED fluorescent light) at the same time it supplies the renewable energy
and utility energy taken power from Utility to user for improving the efficiency and renewable energy
improvements in ease of use. This paper studies DC characteristics of traditional AC load for Hybrid distributions.

Key Words : Hybrid distribution, DC power, AC power, Renewable energy
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Fig. 1 Basic concept of hybrid supply system
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Fig. 2 Configuration of hybrid supply system
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Fig. 3 Internal rectifier with AC source



+
R
Colermn Poutz

Edc(t)

o t

Teac(r)

© t

Taz(oy

o t

Ic(ty

Ir(t)

(b) 2t Tl
a8 4 NRMES FE UH YRz

Fig. 4 Internal rectifier with DC source

|->

32 Mol &4 L

ool = o] wjd R A LA EE S A7
3 Bk aFHAe] 7MW ARIR JES
qEL2 05706 o2 A/ Atk oAY AYE
2 Q8 dHAFIE AXA 2 Aola wpeba] A
AN ARSI E SIS 5 Ak

stolB gt e 5AS AEy] 98 ¥ 5%
2ol 73k WA Z 7S Ao d4edth 20m
olFel Sujmjdde] EAst= AF #s r (AF Hf
A 20m AR g E A= MEAET ulg- XJr
oug Ak HfE s jiJ FAE A AR
A, Fot Z, 3ud9e By, Fo 4Eve ETE
718ty AFHEAN E=E, AFFAN E=E,

Ed = kEac (6)

RHLNAALS Py, FHAFE [, WHZ A

A(8)3 2t

‘rT 37]9]' /}ji ==
o 4@ vl

B > N

off

2
=i

wu o
o

CRERIRSEES IR
Fig. 5 Experimental configuration of power |ines



212 ENETEE fsGE B15% 2835k 20104 6]

10- 110
o —eo— Inc/lac
0. e 08
/'.
06 e 06 ¢
2 / o ~
04 / " 04 8
§ / /I o
./ B
02 - 02
/ n
|
00 T : : —Joo
0.0 02 04 0.6 08 1.0

J2 6 Fsto| 980 w2 uidd &4 Y MRI7| H|g
Fig. 6 Ratio of line losses, and current magnitude due
to the power factor

<Al A 7>

AA 7PAE Fekrdel U ddsiEE fEEE
B AF 9 uiade 498 HES § glo] A
A5 Fstod At etk Aw AR
=9l BN e HEsuA SRR wieA AFE W
et g E4 AMEA 60lW]H LED®EZE uds)
Atk FEZo gES AF tole=e dhds B A
g3 ARAIE ] WAL 2 mHdMde A A
WAshE EAS RluEtdth theo] AMYo R B,
M-S ffal PSIM 6.0 AlEdlold =& A&,
ARZoT FHAL 15mm?, 20m (r= 0.70), tFo]Q
T+ KBP 206G (v,=1V, r,= bmn), AHAEH= 68

(v
1, 4000V] G =1900D 2 BH3i.
a9 7e AR A% wR % ARIAA 7 ¥
Bold WA AEAS tehla gtk w53
A ARER B2 AR age SOmAIR &
A BmWIE FelHm, ARV FFA

=
=

w3k s gEe &40 (mWIAER | okelA 2l
At FHoR HES HU AFFHE AP
3+ 702] 60[W] LEDZH 5ol 4wt <F 502[mW]2]

b4

fu o 18 o
N
A,
=
0,

E 2 60WLEDE=HSeo| EMZn}
Table 2 Analysis result of the 60W LED lamp
WL A5

deE A7 540 mA 191 mA
AR E 143 1
HEHFIaLE 3.7 1
qE 55% 100%
Wi E E4 206 mW 26 mW
toje= &4 197 mW 380 mW
AN =4 506 mW 0
A (A %) 908(1.51%) | 406(0.67%)

=2

Total loss
208 [mW]
e B
Closs
505 Diode Total loss
Line Diode s 406
loss  loss Line P
A 1o loss 380 Closs (@l
26
;T | | = - —
AC BB DC 8
Line loss “Diode loss Capacitor loss “Total loss

J8 7 WE ¥REE AE2old Zat

Fig. 7 Simulation result of the Internal rectifier

" 300.00m

3.00
200 [ 5 250,00m
1.00 (- \ I 200.00m
000 —P !

-100

200

3.00

" 15000m
4 i 100.00m
50.00m
=
D1 al 1(D9)
25001 = v 300.00m
200 |- 3 T 250.00m
150 l\ !. \ 2000080
1 il 1
{ | | 100.00m
szl ] | |

CHOIREHE IC3)
h 4 0.50

CHO|RERER

e
} RS N peepee Y

IRioad1) FHIAIEHE ) HIAHHE

0.167 0187 0207 0467 0.187

(a) AC 3. (b) DC 3=.

J8 8 WHE YRIEZ AlEYolM utd

Fig. 8 Simulation waveforms of the Internal rectifier

417188 DREste] ARIHA BN
g solnels FaAzge B ARl



FY 25}

(c)

a7 9 I8 mREsl Sy

Fig. 9 Input characteristics of the AC household load

150 200 250

DC Input Voltage [ V]

300

J 1
Fig. 11

BIRRIQIO] (2 LED ZHO| A8|HY

——g

Power of LED due to the distribution voltage

A sbselist Y ¥ AFFAALANS

A ek

Y

al

S
2
ihed
4
of
L

i

b= 7N

—_

A7)ed, 7

(M e
"

ol
1 rr
P

p

)

\

=S
i
o

>,
>
o
o

it
d

)

=
T
M
N
N

olg8t7] Wiol ARHFFA AC 220[Vaclsh
157 DC 220[VdclE <l7bshokar E2to] 7}

N Ll

™ ooh g0 = orfr
¥Q o

933W], ATEEE: AIWIEl A
o %

Br SLooff oft k1 o o k| &
o

Rorr 2 "
|
o
5
S
N
3

=
ofr
b

260 280 300 320 340 380 400

DC Input Voltage [ V ]

360

T8 10 BiET ol whE PCo| aH|HE

Fig. 10 Power of PC due to the distribution voltage

90
{1 HIE 275 :
110[V] 0| .
80—- V] olst P s ‘k ) LFD BLE
70 4 @7FAUXE (Z}w,, W PC2H
66.] e XT e e Gl1u8)
< 50 Yo F7|CHR| 0] (500W)
3] & (BS i)
a
304 I\“i,/_’—l/_/_/-\‘ LES
1 L 5 B 10 st s T LED &
204 P L T (HEE OM)
10 4 A 1—_1_% 274
1 T— ' Czmz
0 T T T T T T T 1
(0] 50 100 150 200 250 300 350 400 450
DC Input Voltage [ V ]
8 12 oMol wWE JHEEE 77| 4|

Fig. 12 Power consumption due to the distribution voltage

A=)

RO )

N T

e, A

2 AMFE

=
(
==

PCEA, LCD EY¥, LCD TV,
27, 9 52 E@ oF gAY
Yol AC-DC AHE7ZL W, AFSF 4

[¢]
S

ot

=]
T
=
T

2

OoTIT T 1



i3

due to the distribution voltage

Table 3 Power loss and voltage drop
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