Journal of the Korean Institute of Illuminating and Electrical Installation Engineers (2010) 24(9) : 85~% EEFJu--13)
DOl : 105207/JIEIE.2010.24.9.085

MSKL 24 OLIX|ZBO M OLX| X CO, B EA|
Mor o171

(A Study on Reduction of Energy and CO, Emission by Using Regenerative Energy of
Electric Venhicle)

ZEY . OHXMTI . O|FHF - 0|88
(Chul—Sub Kim - Cheon—Heon An - Byung—Song Lee - Hi Sung Lee)

Abstract

The recent environmental protection trend requires more strict energy saving, therefore every
transportation system should reduce energy consumption to the minimum value. High-efficiency
operation system, energy saving and CO, emissions shall be addressed as important issues in railway
system. These issues are the most essential factors of railway, compared to major public transportation
system. Recently, saving energy in the electric railway system has been studied. The efficient use of
regenerated energy is considered to save energy.

Namely, Using regenerative energy is that to store the energy generated during braking and
discharge it again when a vehicle accelerates. Reusing energy stores and discharges energy,
consequently enables a complete exchange of energy between vehicles, even if they are not braking
and accelerating at precisely the same time, as is most frequently the case in everyday service. This
paper analyzes effects of energy saving and CO,—cut by using regenerative energy of electric vehicles.
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Table 1. Energy measurement data of Seoul line 2

T ECEE
| zuage | agage | O0F
[kWh] [kWh] >l
13 944.9 430.29 45.5
23] 1220.22 566.43 46.4
3% 1088.77 494.44 45.4
43] 1032.15 468.59 45.4
53] 1078.75 457.04 42.4
63 1173.82 506.23 43.1
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Table 2. Measurement results of Naksungdae
substation
- aHlAgE | AR | s

[(kKWh/ ] [(kWh/¢ ] [%]
2005.12.22 29,726 -6,655 22.4
2007.02.04 25,400 -6,340 25.0
2009.04.15 242.2 -74.4 30.7
2009.04.18 701.7 -170.3 24.3
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Table 4. Gradient data of Seoulmetro line 2
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Table 8. Regenerative energy per year in terms of
13 substations in Seoul line 2
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Table 9. Reduction cost per year in Seoul line 2
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Table 12. Reduction of CO, for each substation in
seoul line 2
19 A% 149 CO; |19 CO; W=
T ofl 14 %] w475 gkl
(IkWh/ 3] (t/d) (99/3)
Hd 21,145,829
Sy 9,228,859 12,879= 6.039 ¢
Al 30,374,688

FEUE CO; W& Alg= 0.424([kg/kWh])o
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Table 13. Regenerative energy, reduction of CO,
and reduced cost per year in Seoul line

2,3 and 4
A 234 35 A 434
1d A7 oyA
4 1 1 44
(kWh/<]) 30,374,688 | 18,558,693 | 18,983,443
CO, WM&
A7h e (t/d) 12,879 7,869 8,049
CO; W& A7ty
(o191 /) 6.03 3.68 3.77
oA Az
(e191/4) 27.34 16.7 17.09
7 33.37 20.38 20.86
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Table 14. Input data of simulation
S A A
&4 7
= |m A | I
\—_‘_}\ I~
HFA . ks
€2 | 109 194 2.5% 5.5% 13
A3 | 10 194 3% 655
Aqe4 | 10%F 184 25% 5.5% 9
&5 | 8% 134 3 64 15
Ae6 | 8% 194 3% 6+ 12
AE&T7 | 8% 184 3% 6+ 16
e8| 6% 184 4% 8 4
F1 | 4% 194 5 10+ 4
1Al | 8% 1¥A 5 5% 8
BAR3 | 4% 194 5 7 6
Al | 4% 194 5% 10+ 7
B2 | 6% 194 5% T 9
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Fig. 12. Regenerative rate and payback period
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Table 15. Saving rate by headway
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Fig. 13. Regenerative energy per year for 12 lines
in Korea
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