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Environmental Benefit Analysis for Railroad-related Projects
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Doohee Nam - Hyunmu Huh - Jinsun Lee

Abstract Environmental impact is getting more attention in many feasibility studies for railroad-related projects and
research items. For sustainable growth and green transportation, the benefits typically used for feasibility studies in railway-
related projects, are composed mostly of economic criterions which is not considering growing attention on changing para-
digm. Based on the analysis of current methodologies, improvements in estimating environmental impact especially on
noise and pollution are suggested. Active steering bogie has been proposed to satisfy stabilizing and steering performance
of railroad. This paper describes the feasibility study of the active steering bogie for a urban railway vehicle based on envi-

ronment-related criteria.

Keywords : Active steering, Economic Analysis, Environmental Cost, Benefit-cost Analysis
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Table 1 Evaluation criteria for preliminary feasibility study
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Table 2 B/C variation of railroad-related projects
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Table 4 Unit cost for air quality benefit (2011 base)
(unit: won/kg)
*dEA Cco HC NOx PM CO,
H| & 8,942 10,392 | 10,758 | 35,124 48.13

F: 1. COY ti71o9n] g Adkdl= FEdw=(2003) A=FA-3
7Py, 2. 2HAETIAEE olgeto] 2011 ARE ¥4,
AR T AR, TRALER] SN N,
2002. 12.

Table 5 Potential cost of carbon (£ /ton, 2002 base)

Year | 2000 | 2002 | 2006 ] 2010 | 2020 | 2040 | 2060
1
Central |5 0017387 | 79.96 | 86.55 | 105.50 | 156.77 | 232.95
Estimate
UPPer | ¢5 50| 88.64 | 95.95 | 103.86 | 126.60| 188.12 | 279.54
Estimate
L
OWET 1 63.90 | 66.48 | 71.96 | 77.89 | 94.95 | 141.09|209.66
Estimate

3 Z Defra2007)oll AAIE FA71A S AA]S %E}
Table 67} 79149} Zo] EUS} UNEPS] Wil ¢ ¢ <
Aoy At A v g2 Wlf =2 A9 E YEeRdT)

Table 6 Social cost of air pollution in EU

2 A+s] 4 1] (euro/ton)
- s02 | NOx | PM25 | VOCs
w9)A 5200 | 4,200 | 14,000 | 2,100
Q19 104k 6,000 - 33,000 -
Q19+ 507k QI 107k 7FEA] 5.0 H%
TAAS
Q1+ 1003k QI 109k 715X 7.5 A&
Q1T 1003t oA Q1T 109k 7] 15.0 A&

Z+#: Mike Holland, Paul Watkiss (2002) Benefit Table
Database: Estimate of the marginal external cost of air
pollution in Europe.

Table 7 Social cost of air pollution in UNEP

] edEd UNEP (€/kg)
NOx 8,755
VOC 8,456

Cco 7,246

AF#: A. Markandya (1998) "Economics of Greenhouse Gas
Limitations: the indirect cost and benefits of green house
limitations, UNEP.
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30 06 02 21
A
1A S 6000 | Gav | (L1%) | (116%)
B 255 10.5 50 99
284 11250 0800 | 86%) | @1%) | (8.1%)
17.1 70 55 45
oA
3R TES 0309 | 09%) | (77%) | (63%)
B 168 82 48 38
4gA 6 og1oe | 127%) | (75%) | (5.9%)
294 10 103 91
oA
SEA BT osgoey | @8%) | ©.1%) | (8.0%)
12.5 29 55 41
A
6=A 1 TL T 750 | ey | a7 | 57%)
18.4 44 82 58
5 X
TR DT g5 | @ | 82%) | (5.8%)
46 34 07 05
oA
8o | 2L oo | @1 | ) | (12%)




182 BRHTES|=2F X153 X23(2012H 4)

o2 et A, A wEE e ag ikl E
o] acle] Har Hxu] S7kel A 7MY & A=
ele] Ha gt

SEERAIEE 2 A% NS AT 3
o
[e}

A FAR FYY S FAHoR PPN F Y Ax
Ak TR 7)otk g dt 299 9 I AR
of o3t A&, dlde] v, W= =4 A, FEAT Azt

of &gt efA] Am] A7, A XV 59 ﬁﬂrﬂ it o
E RTRIS] AJAAE &%HM Ag AAAF A A, 3
oF ok 30% A2 &7t B3, Bombardierd] A9
WA T (SBB) A4 Bl AE dy, AE Y HA oF
25% A%, dd F ok 2.7 AF, A2 4dB AR, A=
3ton 23}, JUA ARE 1.5% ALEHE A o2 vyebdtt
259 A9, =Y Paderborn tha+] AlelolA 5dB A&
7} vehgt olQlex TEAlo)7|E Agor HA F
Ay gEel A AF] 2 fARSH] Adaar) Qe
g dxatgd FaAA dd7)Eeln)

< F71sb7] sk Ui
A 2] E24(Benefit-Cost Ratio :
B/C Ratio)& O}Oﬂlﬂr —’FQJ ’JA]5=H (Profitability Index Method)
ot 3h, /PE diRMAMER HolS H| &% e g
o] 7b & dijks Ad™sk=E el AFY S v o
< W ATl AA FUEAY AT Wil &S
Agsto] o8 EPAIH AR o2 dA dr)ol LAsHE
Aoz gtsle] vwsHA == o] F dArA s el o
ot 7+ AF 8] vl g-w ol A E ke v 8-
Yoz vehdl= Zlo] dntzlolt}, nlg-HoH|E A o% %
st b5 A

T AATHA
182 AA7HA]

'

T ’“7H‘ﬂe‘ /‘}%’j o] g3
]

0#0

u]-g o] =

o714, 19| A7 =

, B o] 2AE =9
—o(1+7)

W) JA A = ¥~
—o(1+7r)’

GAFAIT} 4% A FxQEe] A=
7F 18 3 Fxeks AEsi),
H]£-& AP NEE|E 4d7F 909 0.2 A Ho] 2012

| 28 B)G

FARE] PI

B 2259/ F4lo] H= Ao=E gt
Helol A9, gARFHE A He), AW, B
Hel, A4 SR Q3 Hel o7 o] BA s

o BA717ke 25, golgL 0.0555 A L5t ©
A= sHdste] 4351809 2011 d dA F 7,473
&, 91484 & AFEE Y dA A AHERA B E

2
o
Al

& AT} AFAYN GO Thg} Lok,

AFFAEEH & AT HIE + A

righd) i ghed)
32,120,0000+37.840.000¢ .
5 = 69.960,000¢

2HETYH &

G a5 e DESA B A g 5 S S 5 e o
= (129 x129/709)x8x803,000<
a2 &

= (UTAg A T2 AR
= (12 x12¥/14°9)=x8x220,000

b el g

AREUEEL 30% JWAlE 7HE S W) A AbE A K]

B2 48,664,0008 0.2 F4T = Qlr). 1Y BE g A
F AERFA BT R Hol> LH%LO&@ 259 15ty
852,000/ d o2 R F ulid A AR ot
e R 201695 Al £Y 270 /0] sETUAE

AAetE ASE 7HgskAdth

2 A HY2 Bombardier 552 UAAEFS] A9 A
A H T (SBB) 2§ Bl HE @ﬂr 1 At 4dB Al &
AA IS bl Bt 3db HAE ool Al
FA% 503.9kmE 4-8-3t0] Aygo}oﬂu} 2572 WOl
75,8539/, *km*dbE éE/\}?j-rX}J;U} 2H(200 )4 5
7PEsES 28] 20114 71+
7VdsE Artstel 2011d 7HA| 108,066%% *}%
% TAETAF A sEXEUA DA u)
98319 Alatksldc
ZREEe- 18g/th ZHashs Ao R oSE et A& H
A14M2)A] mhEEFO] 4.39g0 7 o5 25\ %) mp
(g)_cli 5]—"]'0}131

WA A < £=0.559cm>%7.85g/cm’ =4.39g

AP A m} R BB ALA) 5] £=4.39g%(25%12)/14= 94.1g

2 Od{ 25 PP A ()2 30% A7 71 s
kg TR AT

=94.1/25gX8X0.3 =9.0g

A Az 2bE, dYd v
= A7 71 ske]

2t g A7F AHE v A 7FE<2=9.0gx2=18.0g

flo ﬂlo

(]
i

|
I
]_

o Ol
ML oo ¥
T X :'L !

Ji

A AU 57} 5

B Be)L 2004 EUS PM2.5 ¢l #vl o]akel
o] ERTE AR A v 8-S EVPSE AAESE 2011
d 71 821,3799 /kgS H2-3515T) (2004Lﬂ 664,754 /kg)
SEZRFUAAEA Lo M 7 AldE AEEAEE
FAHSMRT)S] Atmg5 Fxste] 4 o}“’*ﬂ} SMRT?] 714
A5 156132008 73)0l oAlvl &2 12%, U3+ 2215
() 15615 12€/142 EAEF7)HE, SAtksw 1338
Zo 7 o] ok 1678 olth A 20051 2 A



43 L
© S
83 N
g=® i
7
28 P £
e e
. |
=T
0 50 100 150 200 250 300 B0 400 450
..... OEl 28Y 31 PU| 468dB(A) - PE| 28Y BN FUl  425dB(A)
Sl @8

Fig. 1 Noise reduction of Bombardier active steering system
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Fig. 2 Life cycle of rail wheel in active steering system
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Table 9 Result of feasibility study
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