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Analysis on Voltage and Cost of Substation with PWM Rectifier in
DC Traction Power Supply System
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Abstract - Near surface transit system has should be constructed as installation cost of light rail transit with elevated track.
So, distance between two substations is longer than conventional system. The long feeding distance results in severe voltage
drop. This paper proposes a PWM rectifier instead of diode rectifier. The PWM rectifier has some advantages. This is able to
control output voltage constantly to reduce voltage drop and to use regeneration power without additional inverter. This paper
analyse on improved voltage profile and cost of substation with PWM rectifier. The analysis of voltage profile use PSIM, and
the installation cost of substation with PWM rectifier is compared to substation with diode rectifier.

Key Words :

LA &

£

BES EAINEE siasky] 98 Alsk 20m~30m Ao
Ayl 7189 KeHEe S@EFAEREA Aol vt A1
H|20] ®o] EM, Al H8 B a8AIAEO] BESEA
7F tiFEal o, 3 W Afo] 71& A the] AAHIg

= AREAIAH0] oFE, Adl, B4 E oy Al
AHRIIA] Ears] EYE Al Q= FAlolth deu 17F AEEA]
2" 7|1E XS Hisl AAHI7E BA £QEE FFol AUA|
g S5 WHHRER Q150 ZAnHE Adstal A XY
o 48 - A& & oy FFEAE olshH, FXRE =2 F
Ao WE EFe Z#ichs 89 EAIZF Atk

AAE EAREE Al2ge &2 @ 5m~T7m Zolo] 17t 4
HEW FAKSH HIE0RE ALTFOZA], Uil ATt BRAES o
Ast = Qrt XA ZFE AdH|IgoE A5t AAEE A4
571 SIsiAl
248 "grt Utk wetA
4km~Tkm AICE AAEE Aot AR o], 7]

%
il

A
=

™

gel
1
T =

1

= 715 duE9 &8s ¢ EEelE Es5io] s
HAAE 71E ZREiE g
& FRdat

H|5H0] HEATE A2V 766 "ok 88748 37k Jg
¥ Corresponding Author : Korea Railroad Research Institute,

Korea.

E-mail:jrkim@kKrri.re.kr
Korea Railroad Research Institute, Korea.
R&D Institute Hardware Team, Vitzrosys Co., Ltd, Korea.
#xx School of Electrical Engineering, Myongji University, Korea.
Received : February 05, 2015; Accepted : March 01, 2015

*

k%

640

D.C. traction supply system, PWM rectifier, Voltage drop

Z35t2 olojAd ol tist thajo] "ost AFoltt. §3dl, ARE
TANAHE aFAIAGT Hwsto] S58Yg0] Wop RaEF7L
e =271 w20l MLdst O A Wi, Jdofl meh ME4AT)
AP)E 2km~3kmZ H2 EHo] Qr}. Wtk AFE AFESH=
AL ZAEZAIAEO] oPHEQl MY IZFE flof ALLstE
e UE 4+ e M2 Al~Ho] Q3T

Sl U EAEE ARIPAAHS FRAHE o=
HH719 MolglAH FF7I7F ARBE AL ATt OlF, tojleE
F7)= MolglAH JRVIE ol8she FAKKIGHE 1, 23418 Al
Qs HE AFFRAIAH ML Qri1-2]. dLt to]e
EE E83Y9 Aoyt EVFsshal, d9e ©E0] 875510
ARIA HEAZ s2& P9 &E0] 87Fs sIthH2-3].
oo ®t5lo] IGBTE €88 PWM(Pulse Width Modulation) &
F71E FolshH EHAYE Mo = Ao FFIHAIAE
AAASE EY 4 Jon, SldEE 9 &go] Jhssio] HWEo
SdE OHE AR 2R gA "l olgst BFPES 7KL
QoL I HIge 7|E tho]et AFVIHL 7] wjRol Sixjzt
Al FHolAE i 9 F80] o]R0R|A YA ELh ST &
Qst g80] ro]et AFVIE PWM ARVIE UAsie] Az
SHE £0]1l, O|Z QI5to] WAL HN&E FO|alA Sith o]
A =W PWM BRI 71E Gl the] 7FH0] EX0 A4
71 £0i50] #H GHl @ ZAWIS] AZo] Jhssto] AR
gy 7isd Aoz J|gdnh B =RoAE PWM AR7|9

Alggolde Sall 7IE AlLE Hiusty] detdst S8 &
Aot 28AR|9 gde ARk, ol mE HE8E 7IE 4

de 84

Hlet Hlnlsko] ZA| oIt

Copyright © The Korean Institute of Electrical Engineers

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.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. AAE TAEE JEIFAILH

g - o}
OQE0 S82 #uF Hoload o, 50| Ho] #WE
S0 vl 349 AYY 0 H-9I Hck ol EES4
A Clolesh SRS AoE 4 glol HakrRol vl
st Aergabt w 9
H-AR S8R |

A5 LIERE

rr
pa)

s ¢ = AnH2].

; HIY
3

Q| 5/ :DIoDEHR|

FANEE LTI

HEd(EE)

HI(EE)

a9 1 ARFE Y

Fig. 1 Conventional dc traction power supply system
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Table 2 The cost of rectifiers and inverter for regeneration
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Table 3 Analysis on substation Installation cost
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