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Background

ECODESIGN based on LCA is a useful tool for )
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EPDs \/

a2\
EPD (eco-labelling, type3 of ISO 14025) y \\01 %
gives whole environmental specification of rollir'f&Ngtzoc NS

Stokholm @ Recyclability : 94%
(Sweden) @ Energy Consumption
: 0.09 kWh/passenge-km
(1999) @ material & environmental impact
- @ Recyclability : 93%
Regina 9 Energy Consumption
(Canada) :
- 0.09 kWh/passenge-km
(2004) @ material & environmental impact

@ Recyclability : 94.7%
@ Energy Consumption
- 0.09 kWh/ton-km
@ material & environmental impact

. sSiemens Oslo

(Norway)

(2004)

@ Recyclability : 98%
@ Energy Consumption
: 0.06 kWh/passenge-km
@ material & environmental impact

. E!EH!M I CORADIA LIREX

(Sweden)

(2006)
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EPDs

Infrastructure also assessed for its life cycle CO2 i
VIENNA 2016 IS

Environmental labels and declaration _ ISO 14025 _
EPD cases of infra structure
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Non-renewable energy resources

-

Production of materials

Production of vehicles
Train operation & maintenance
Dismantling of vehicles

/ Environmental Prod

for ay track

Renewable energy resources

Rail
Transport

Environmental Product Declaration for
power, signalling and telecom systems
on the Both

Emissions

Power & Signa
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EPDs

One of Korea rolling stock investigated for its pe
(life cycle CO2 emission, hazardous material, re¢y¢1abili
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Eco-passenger (Korea case) \/

Korea eco—passenger developed for information )
carbon emission of each mode (not opened yet‘iﬁ‘”ﬁ&@ﬁ%%
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Rolling stock

\//

a2\
In case of rolling stock, energy consumption pro%
Many opportunity of reducing carbon reduction”&wA 2016%

(Now) (Future) (Reduction)

90%

4%

9%

Mate. Man. Ope.

Maten. Recyc.

=Energy consumption product

=Lots Of materials used

Effect of Ecndesngn
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Eco design tool \/
=\

For designer of rolling stock, \\
Ecodesign tool developed to simulate when de‘é?ﬁ'ﬁﬁ?y%

PRUBEFLEMED |

[Features]

= User-Friendly

= Rolling stock components embeded
= Total weight calculation

= Life cycle COZ emission simulation
= Hazadous material analysis

[Global warming]
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Eco design tool

The tool give information of life cycle performa

EE—

(alternative material, energy simulation, recyclabilit$P 7N

LT [T R— W ] Wl 6car/ 1unit

- 25 lifeyear
Composition & weight of 582 parts
(Materials) (Operation) (Disposal)
. . National Database of recycling
composition w/tlkg) [2006.Korea)
Resin 935
Plastics 2.902 P i
Paint 3.240 P Analyze - Fluke 1760 _ Combustl
panel 2765 landfin “"00 P recyeling
Composites 11,763 Wood 0135 0208 (0569
Rubber 5,016
Glasses 5.607 _ . Rubber ~ 0.112  0.688 02
NOI'IITIetaI 22’0?3 Cable connection measuring
Metal 202,123 Metal 00745 00755 085
=|ifeyear: 25yr
Ele‘.gtor%%w lelfff =Elec. Consumption: 11.45kWh/Km Glass 0319  0.143 538
: (278 seats]
_— =distance: 240,000km/yr finer 0301 0296 D569
=Total consumption: 1079 9KWh

(Manufacturing) (Results)
Site survey Total C02 emission:
= Hectricity: 148,624.3 kWh / unit i 3 '
L e 210328 m /unit 35,400 tCO-




AV

Eco operation
Energy optimization pattern can save up to 25%%
(1.5 million Euro per year in case of line 4 of S‘@th’%{é

< Ecodriving pattern simutation considering regenerative energy |

 Analysisresults (Seoul Metro 4™ line)

= Time 5:30:00~11:00:00 = Time: 12:00:00~16:00:00
P = Savingrate: 4.7% 24,949k Wh ' = Savingrate: 5.6%

> Benefit




Eco disposal

ELV directive want to increase up to 95% of rec 18
But, no specific method is suggested VIENNA 2016 7S

200 MJ of primary energy are bounded to 1 kilogram high alloyed steell
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Eco disposal




Eco disposal

ISO Standardization being developed considering?/i\
efficiency of each materials different with ISO"22628° 7i\S

> Recyclability rate

*Take vehicle to a safe place

m |(CyC) = m i(treat) X M R Fl #Extraction of fluids = sent for recycling,

energy recovery or disposal

i i Pre- #De-pollution: removal of hazardous

i : material type treatment | c,mponents

m : mass

mi(treat) : mass of material type to be treated ' *Dismantling parts for reuse or to facilitate the

separation of materials for recycling or disposal
v *As much manual material separation as possible
Dismantling | *Metals: sent for recycling
=Polymers: sent for recycling or energy recovery

Mi(cyc) : result of recycling process

*The remaining part of the vehicle: sent for
shredding

> Recoverability rate Shvedding  “Recycng fferrous metal

mi(cov) = ml(treat) X ERFI *The non-metallic shredder residue: preferably

After recycled before sent to incineration process
. ) Shredder
i : material type residue
m . mass Mass flows
mi(treat) : mass of material type to be treated — Materil Recycing
Mi(cov) : result of energy recovery process — g

Source : UNIFE_Ree) ility andi Recoverability Calculation Method Raii/vay Rolling Stock
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Environmental treatment

‘Recyclability and recoverability calculation met
Rolling stock 'under way for ISO document  VEwa 201677 7 l\

IS0 TC269,/WG4

2015. 4. 15 (1t meeting in Seoul)

Secretariat: Ruediger Wendt

Recyclability and recoverability calculation method of rolling
stock

(Draft Ver.4.0)

Warning for WDsand CDs

This document iz not an IS0 International Standard. It is distributed for review and comment. It is subject to
change without notice and may not be referred to as an International Standard.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of
which they are aware and to provide supporting documentation.

To help you, this guide on writing standards was produced by the 1S0/TME and is
available at http: [ /www.iso.ore/iso/how-t 0=
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Infrastructure

\.
Railway infrastructure is material using product \\ \
contrary to the rolling stock VIENNA 20‘6%

S - kg-CO0/km, yr
Tunnel

-t

Foundatlon Ha_ll Slanal Bridge

I.J

-
3—}‘
o ,“ :
o — .1 B VR——— T —— T Pl M) W] g M R gz St iblalai ik B’ el s Tages b vime =

(8.608) [21,537] (1.0356) (2.464) (3.219] (195.588) (78.989)
Excavation: 867 Ballast: 959 Badiopole : 53 Catenary post: 1,556  «Maintenance: 233 Bridge: 186,089 sbdaterials: 73,977
Backfill: 7,024 =Rail: 13,031 =Cahle: 9339 =&erial cords: 631 =tdain station: 2,986 Miaducts: 3,799 Eucavation: 1,754
sbateriall 717 «Sleeper: B512 =Signs:13 Substation: 120 «Protection: 1,689

sFastener: 1,055 =Signal station: 25 sInter-substation: 156 Basement. 171

=Curved str.: BRO
Nantilation: 717
b0%
W zoncrete
LEE
" structure
paint
30%
10%
Costruction Maintenance  Disposal -
| | — — —
nzEY I LLPT] AS A usay A usE

¥ =X UIC, 2009




Infrastructure { \

Railway bridge, tunnel and track foundation are e J 0y,
contributor to carbon emission MR 200

N
g

15,000

10,000

5,000

Carbon emission perkm (tCO,e/km)

Viaducts & bridge Tunnel Civil-engineering Track system Station Energy
works trans mis sion and
telecommunication

system
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Infrastructure
—\

Emission from the slab track is 2 times higher th \ |
track VIENNA 2016 7

T I S IR IS ST IR |

LCradle Target
Slabe
W = F o 2HA) W CO, &A= vl
T Unit Ballast Slab Remarks 2.50E+05 T
Rail eca 100 100 UIC60 2008405 1
Sleeper ca 1,538 1,666 - 90105 7
1.00E+05
Fastener ea 6,152 6,664 4ea/each
B.00E+04
Ballast rn3 1,470 - 0.35%4.2m
5 Q.00E+00 T
Concrete m - 1,470 0.35%4.2m J oo Ballast Slab

€ Energy used at construction considered

N

= Concrete is main contributor
to CO2 emission
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Eco design tool

~\\

To avoid the usage of cement, eco designing too \\
1s suggested when considering new line

LFVEL1
Objective

LEVEL2
Criteria  cesss

LEVEL3
Bub- Criters *** "

Current

::mt-EE w|w| w w
Grade3 M w.-..-

CO,

Unit data

VIENNA 2016 %

COZ2 considered

(LCA & LCC integrated assessment)

=ss==: Plan design route === Eco route

<Current>
TE 1st line %
Track 53.8 12
Celleoun: | 1,440,000 | Bridge 117.5 39.3
Ezone 554,542 H 1 %
- Lafisa] Tunnel 175.8 26.3
| —] |
0 5501,100 2,200 3,300 4,400
Line 447.3 -
ALY
i W= hr

W a statistics 0
- / —

<AdVa—Hced> (unit:km)
% Planning Saving
12 47.8
38 1393 7
25 @ 316

ton CO,

- 3847 sawing

hspped




Eco design tool

U/

CO2 management tool is developed VIENNA 2016 Z7AS
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ERI4YE 5 e 2
1233 L. Life classification
TNEE 2. Targetline
10REE
3. Targetscope
R R IR % 2|
! 4. Linelength
ul:i: 5. Carbon data of each materials
9,964 122,393 - 5 14 0.0005
o e 2253 7 T - ] | 8- Energy data of components
=i 13 2270 29502 6 35 16 0.0155 = :
Documen it e 6207 3050 T S = il 7 Carbon emission
£3 1487 & 1 n 1 0.0138 .
tation 271 BT 2270 a5t s 5 7 o |l| 8 Energyinput
T; jz ;‘::3 = ”2 - :;::; 9. Unit data of carbon emisison
2 221 2907 5 0.0016 B
b it o507 = : : 10. Unit data of energy
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Construction

o~
Low cement sleeper can be alternative for reduc
carbon emission and construction cost Vienna 2016 7
B Feature

Sleapar : : - :
audreyate slag Eco-Concrate
X|SH 2 E X x|
W J2F 232 E HEZ (PC ES) funit:ion-C0z-eq.)
f.00.E+01 e Line unit Effect Rematrks
5.00.E+01 - =003 Bridge 105 km 1,548,650 0.3kaCO, /kg
4.00.E+01 -
3.00.E+01 Sleeper 70 1000/y 9,800 14kgCO; fea
| =]
2.00.E+01 - Total - - 1,558,450
1.00.E+01 - '
0.00.E+00 = Gement used : 46,740 ton/km. bridas (UIC

ke-COZeq NEPCHS HEEPCHS

# datainfra statistics (2010), 2™ Life nf Korea highsnped
AN il
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Maintenace
o~

Anti aging agent for cement is a good solution fo B er
life of infrastructure ViENNA 2016 7S

Concrete Protection
Agent

= amount of usage : 12600/km

<Protecting agent>

Rail bridge without protection

A 4

= composition : Polyester Rail bridge with protection

0.51 kg CO,/t, agent

Agent [s area : 4,200 m%/km
= amount : 1,260 ¢/track, 1km

1 Track |« 035 m(t) X 4.2 m(w) X 1000m (1) = CO, total @ 250 ton COyeq.: /km
1 = Lifespan : 50 year = annual CO, : 5 ton COyeq.: /km, yr

= CO, emission : 642.6 kg CO,—eq.

IS
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Conclusion

Railway is often to compare with automobile but i \
Automobile industry is changing with new gené(iﬁﬁ"t‘ié’ﬂm%
to get back its original position

Railway industry need to focus on life cycle environmental
performance not only for operation stage

m of vehicles sold per year % of new car sales
140 Bloomberg - 100%
NEW ENERGY FINANCE

r 90%

120 | :_‘f:v*‘
- 80%

100 |

T0% s BEV

- 50%

i - 40%

40

20% —=E\ % of
20 - IIII new
10% sales
-.I.II

0

2015 2020

2025 2030 2035 2040
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