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Abstract

At the end of the 19th century, Edison’'s DC power system and Tesla’'s AC power system was
debated in power market. Finally, AC system became the primary system of the power market because
both step—up and step—down of voltage by using transformer and long-distance power transmission
are easily possible. However, nowadays the power market takes some action for introducing DC
system. Both domestic and foreign researchers are conducting the study on the DC system as well.
Some researchers have conducted the studies on power quality and economic evaluation of the DC
distribution system but DC distribution system is still controversial in terms of the effectiveness and
reliability. In this paper, we calculate the reliability indices of the Low Voltage Direct Current(LVDC)
distribution system considering arrangement of power electronics, layout of the distribution system,

and distance between load points.

Key Words : Converter Arrangement, LVDC Distribution System, Reliability Index, System Layout

* Main author : Master course, College of
Engineering, Sungkyunkwan University

*x Corresponding author : Professor, College of
Information and Communication Engineering,
Sungkyunkwan University

Tel : 031-290-7124, Fax : 031-299-4137

E-mail : hmwkim@hanmail.net

Received : 2014. 11. 3

Accepted : 2014. 11. 25

Copyright © 2015 KIIEE All right's reserved

Sk
2
o
°
A
A
=
2L
)
offt
gl
4
9,
=2
2
ki
o
WY :‘m
>,

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (httpf/{creativecognmons.org/
licenses/by—nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly

cited.



2) A5 R L

=718 Aolgl od=ar k. Electric Power
Research Institute(EPRD) 2] X140l w2
A F-3he] 1o<y—§ 7‘<]—Xlo a9l A Fsprt
202013 ol = ol =gE Ao oS3}

3 Qe w}aw A% A2ge S8 19
BRag Aug wAE 29 & ok
3 eAsks 45 915 ARAY Ve A

]

AR 7} GefjE] oL ek 53] w7} A7)
Alglel whet 203583 7H4] = - olu A 9] 11%
S AAAA A Z At B3R E 7
ULk T AR 75 alF Al=HET A
AR Aol AA7E Gold Hyk ofz}
NIA B&S woA 2A7EE 5T T 2
oHa3l.

25 MAAE S AAF R =] Sl <
Xd"é, AR ol ket S HEo] dasith
= 9] Lappeenranta University of Technology+
2006 ,_TEﬂ “Power Electronics in Electricity
Distribution and DC Distribution” 1 Z}#| & =3}

sl 53] AT wdAlEs S8l A8
2 I EhEe] A3 Ts e AlAsE
[4]. AR o8] A2 7 v AlSe] e B
HAIE = SWe ate] =)o) Q= A2 ARl
715 i aAAIE A ARkl AlE = ‘47}01]
3+ 9= Roy Billinton®] ‘r"gé}?j—oﬂz}[ﬂ A4

F_\'L

XLOH

T WAAE L] A kel Bt Aot muRk A
gol ofoll gk 57} Fesith
o =rollAE 71 Al wjdAEdA AWEE

F7¥sto] AAF i dAlSS ekl AlEs
= DC/DC HHES] vj#], Al 74 FHl, 12t
Hapdrte]l Aol webA sk NEHE AeE
Arekaith gae AE e AE Altelr] flsiA

WAAES A ehs Arlee] wdE AR
5] FhE Lolof gtk o] el AE e G
HOL;H—‘_%L]. R t—ﬂ ]HETH A=s 5 ol;qu} o]L:
A o7 ofglge] glorns B =ito|A= [EEE
Std. 4939] A F = dolEE AFE-aIITHel

D

w2 rlo o rr é

2. MYHT HHIHATYU EF
2.1 DC/DC EHH X[ [HE EF

A F ) AAES DO/DC 7 o] wjxle] wh
A T b Gl ERE 5 Qo7 WA 7
SRl DO/DC 1 E AR o2 A A
B Jd BA AXE Al oA #eslrf
st ete =87 Sl Fas= AgE dAst
Al FrAE = g Aol AHIRE A Eel A
5= DC/DC AWE 9] s=aFo] F7hshr] witel vl
w2 GAge] vrobd = vk WY T A A
A W A % o dj-&=<] DC/DC AHE7}
b AW E 9] rifo] Fhawof

ot

(

KeX
=
HeEdoe] 71x= dxlo] gty 19 12 DC/DC
ZAnEl ] wiRlo] w2 A4 F wdAES vk
2ot
s [
|
Mewl [eurl |
@ (.) ! ¢ Feeder Line ] Main Line #1 ] Mainlne#2
ACHE  way ac/oc  MEI|

UHE
(a) ZAHHE| JHE 24 dX|™

OOV e ; ;

m
E

SW

ACHE #ob| DC/DC Xpekz|

i
(b) Z H1E1 s S dX¥

J&l 1. DC/DC ZAHE(Q| Hix[of [E XMURT HHMHS
Fig. 1. LVDC distribution system according to the
arrangement of DC/DC converter
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Table 1. Sustained Interruption section according
to layout of distribution system and
faulted location
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Table 2. Reliability data for components of
distribution system
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