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(rh) A=A ABE BA T

o UIC Leaflet 345(Environmental spectificaitons for new rolling stock)® H=xt% 3+74

RVAR= o 59 = S ol 5 1 =
BAARE o, dUAEE, dAEed, AR/ASE R AVIS2 HAE AR
HIZH2H (design) THA| 2 EBATS 23 T (operation) #H EHZALY
g
Key area Specification Key area Specification
- passing-by noise
Noise - stationary noise
- starting noise
Legally Diesel exhaust | diesel exhaust emissions ) )
mandatory emissions Not applicabl not applicabl
specifications
Materials - legally restricted materials
Others - electromagnetic fields
Energy - specific mass - traction energy consumption
- on-board energy consumption
- unwanted and controlled materials Energy - energy recovery/ regeneration
i - hazardous waste - energy management for parked
Materials . vehicles
Voluntary - recycling rate . .
specifications - renewable materials - energy metering devices
- L - diesel exhaust emissions-specific load
- emissions from brake friction " i
N Diesel exhaust conditions
Others material o diesel exh, - |
- spillage/ leakages emissions - diesel exhaustemissions atlonger
P standstills
13 7. UIC Leaflet 3452 Mt &t A

O (A= AZLE FARTE AR 20199 11¥€ FY Fed A7 Frg Fx
2% Qg5 A HEH (Railway  applications —  Recyclability and recoverability

calculation method for rolling stock)ell ™3l =r#] F+ ISO 21106°] #| 4 = =

ISO 21106

Railway applications — Recyclability and recoverability calculation method for
rolling stock

GENERAL INFORMATION ©

Status : @ Under development Publication date : 2019-11
Edition: 1
Technical Committee : ISO/TC 269/SC 2 Rolling stock

ICS : 45.060.01 Railway rolling stock in general

J% 8. 1SO 21106

- ISO 21106% =¢] H=xt= A 2] Al (Bombardier, Alstom, Simens %5) %= <7-7]
o] FrHoF Fojste] Ao, AR AAGANATEYH ALEEol
et AU HS A4 75 FHS TACE AEAE AFAGA SolA F&



O

- Y AEAYANA A=A ABEE
AW IS0 226283 ] wate] AmAF] AHgH
(MRF, ERF)] l5o] 44 @golxe] A 2g g0

Pre- Extraction of fluids — send for recycling, energy recovery or disposal
treatment De-pollution: removal of hazardous components

—

Dismantling parts for reuse or to facilitate the separation of materials
for recycling or disposal

; . As much manual material separation as possible

Dismantling | \jetals: send for recycling

Polymers: send for recycling or energy recovery

e . e
The remaining part of the vehicle: send for shredding Tl N\ n
Shredding | Recycling of ferrous metals E'S": %&W
wa
Residue The non-me_tallic s_hrgdder residue: preferably recycled
before sending to incineration process

a3 9. 1SO 21106 HE=XHF H7IHA He

TH BEEQME HEAE vl A Al BRAEY] W8 Aol wd WEs
UIC leaflet 345(Environmental specifications for new rolling stock) Tf7el whe}
ISO 14044 7159 A3AH7}(Life Cycle Assessment, LCA)S 335t 1 A=
ISO 14025 #7474 A 7)ol wey A3z HE5S A A Environmental Product

A%
Declaration(EPD) H.ilAE A &= AS o F313h

Aol Aabd BF4 A/ ES RS AARANARE Agsta 9o,
4 &

2]
VNEer A AAS Soto] A dAIFE HFA

el 1 2 B2

CLIMATE DECLARATION FOR
CARAVAGGIO TRAIN
REGIONAL TRAIN

Functional bit: tanspéen of | passergar fer § hm

ENU!RDNMENTAL
PRODUCT DECLARATION

ALSTOM

ey iy

Level of recyclability of the tram | Recowssability cate of the tra

93.3% | a8.5%

T2 10. E=XE2F 1SO 14025 QEEH A JE 1. HI7ITA HEEE o

olr



ENVIRONMENTAL
PRODUCT DECLARATION

The AZUS rsin refiects cur dedication 10 derelopin proJUctS and Services for sustanabie MoRILy.

ConsonTiun _ TR
———

BOMBARDIER ALSTOM

dE 12, K8 X A9 X

H 14, /8 HZAF UGEE JIsAEN

=Mg g = QTFAE
[MEtHEIL M E2|]] An environmental impact assessment for
the rolling stocks entire life, in accordance with ‘ISO 14040:
Environmental management - Life cycle assessment - Principles
and framework’, shall be undertaken (E).
Rail is an environmentally sustainable means of transport, and has
Key Train a major role to play in encouraging modal shift from less

Requirements

Rail Delivery Group

& National Rail

KTR v6
Key Train Requirements

Version 6

2.3 Sustainability

sustainable modes. However, it does have environmental impacts
which need to be considered at the design stage for the entire life
of the rolling stock

[XMEs8s AES|F] End of life recyclability and recovery targets,
on the terms defined in ‘BS I1SO 21106: Railway
applications — Recyclability and recoverability calculation method

based
for rolling stock’, shall be provided (E).

(B M X EX| MZ2|FE] An Environmental Product Declarationin
line with UNIFE 495 Product Category Rules for Rail Vehicles’
or other externally verified certification shall be provided (E).

Train Technical
Specification
Hs2

Train Technical
Specification

7.20
Environmental
impact

MeteEs 2 f] The recyclability of the Unit, calculated using
UNIFE Recyclability and Recoverability

Calculation Method Railway Rolling Stock[113], shall be:

- Preferred 1: The recyclability shall be at least 95%.

- Preferred 2: The recyclability shall be at least 90%

[El=E 2T AL2H The recoverability of the Unit, calculated using

UNIFE Recyclability and Recoverability




Calculation Method Railway Rolling Stock[113] shall be:
- Preferred 1: The recoverability shall be at least 97%.
- Preferred 2: The recoverability shall be at least 95%

[2A7IA cHeufESF J|s AL The total life-cycle(upstream,
core and downstream) global warming potential impact of the
Unit, in kg CO. equivalent per passenger
calculated in accordance with EN ISO 14025[74], the Product
Category Rules for Rolling Stock[112] and Appendix J, shall be:
- Preferred 1: The life-cycle global warming impact shall be no
more than 0.00186 kg CO, eq / passenger km.

measured km,

- Preferred 2: The life-cycle global warming impact shall be no
more than 0.00220 kg CO, eq / passenger km.
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- PROSPER(Procedure for Rolling Stock Procurement with Environmental
Requirements, 2003~2005): Al HEx}& Fuf 2 A2S 23t 74445 H7He

5 % Jhol= A
PROSPER REPID
Operator’s View: Manufacturer’s View:
Aim: Aim:
=Improve environmental = Manage environmental
performance information
»Reduce LCC * Improve products and
production to meet
customer reguirements
-Env!ronmental Guideline « Harmoriised Msthodology
- Environmental key areas E'\ -
i , - Environmental Performance
=Spsaificaugns Indicators (EPI)
_._ - Data formats
- IT-Tool
= Environmental
performance values l
= Cost/benefit analysis
= Network of rolling stock
l— eco-procurement
- = Harmonisation body
E;ﬂfggﬁ;?f:ﬁf o controlled by a REPID
board
| Implementation |
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BOMBARDIER

Design for Environment Guidelines

ombardier Transportation, as a company devoted 10 continuous Improvement of environmental performance,
has a high level of ambition regarding Design for Environment (DIE). In order o stay competitive and to

meet upcoming legal and customer requirements designers have a key role in the work to continuously develop

and environmentally adapt our products . The main objective of DIE is to develop vehicles that contribute to a

sustainable society. This Is achieved by minimising the environmental Impact during the whole life cycle already at

the development phase. The DIE Guidelines will help engineers accomplish this during the design process.

COMPONENTS
& MATERIALS

Wetarn
Paymas

MaturauOrpanic matarisls
Compasites )
Glass & Coramics

Electrical & Elsctronic squipment

The DfE Guidelines are organized in a structured and pedagogic way, where it is easy for the user 10 find refevant

guidelines. All guidelines are easy 1o find in the CoC DfE EBoK.

This leaflet provides a selection of some general *quick and easy” DIE Guidelines an how 10 move lowards more
sustainable products and services. Each leon represents an area of DfE Guidelines. These should be used as help to

setup your own *DFE action plan®:

1. Specify the main function and important bifunctions of your product

2. Consider how the product interacts with the environment throughout its entire lifecycle
3. Identify activities in your daily work related to the guidelines

4. Select and mix the DfE Guidelines that are relevant and suit your needs

5.

12! 34. Bombardier ETXI=F

Customize them to match your work and write your awn action plan

ALA Jhol=



O 20131 UNIFEe°A] 3% 3F “Recyclability and Recoverability Calculation Method

Railway Rolling Stock”el A= ISO 22628 T+< 7|wto g HAE=zZ Qedgs 2

4% AN AN en, S0 21106 A4 F A9 BEe WA

‘ un fe - Railway product recycling rate Calculation Document version: 2012-02-03
Project name: | [ Projectnos: | [ Project version:
Total Product Mass, MV [kal: 0 Mass REUSED [kgl - Mass processed [kg] []
Mass RECYCLED [kg] [] Mass RECOVERED as Energy [kg] - Mass for DISPOSAL [kg] -
Mass material recovered (REUSE+RECYC) 0 Industrial Batteries - Mass DISMANTLED (%) 100%
ili 0.0% Recyclability Rate 100.0% Recovery rate 100.0%
Metais Elgom Folymesy Glass Fluids MONM Others
ers (excluding elastomers)
Material classified by Tarbon or MONM
. Safety Acids and
Categories p— Theraple | Therabie) thermosed ernoets] natrat | Gazs | o, orease | "Caoting Veeiens L emarcr | e | "
metls | metais | (unfilled) (u:hd, su‘ji‘i‘f“ 5 (unfilea) S-gn:;? et | G5 |ienanere | orsimilar | agensar] Woo% | jeceronic Inerai ool
oof glass) similar
clymers fleece .
Treated 0 0 0 o 0 0 0 0 o 0 0 0 0 0 [} 0
Recydled 0 0 0 0 0 0 0 0 ) 0 0 0 0 0 (1] 0
Energy Converted i 0 0 0 0 o 0 o o 0 0 0 0 0 [ 0
St = Material ol M
Pretreatment AL ks ek treated W':; recovered o5 | 190 F2ES
mp-Pretreatmen extracted at pre-| .| reused reate recycied. e FECOVES
(the Modules/ treatment
Systems or Goups ¥ ) mp(re) mp{red) + mairm) 4
to be pr d must mn(rey) mp(rm) e
be described in sheet ToTAll @ o 0
pre-treatment) s [O". orease or simitar 9 T
|Amus and Cooling agents or similar 0 [
Others Electric / Electronic 0 0
. | Material .
total mass Material Material Material | O das| TotslMaterisl
SRraciad Ak o reused treated recycled efBrdy, recovered
dismantling
() + matrm) +
‘ma(reu) mp(rm) mp(re) mplra)
ToTall @ [ I 7] [ 0

mp-Dismantling

(the Modules/
Systems or Goups
to be di: must
be described in sheet
dismantling)

Polymers

elastomers)

Fluid [Oil, grease or similar
s [Acids and Cooling agents or similar

MONM |MDNM leather, wood, cotton fleece )
[Eleciric | Elecironic

Cthers |Ceramic.-; i

Mineral wool a

Material Material Matarial ra:git;::‘ | Tots! Materist
: total mass | treated recovered
msur-Schredding Shredded - . s energy
(shredder heavy
fraction SHF) mp(rm) mp(re) mpirm) 4+ mp(re)
TOTALL O [] [ [ [
[FE metals [ [ (1] 1]
Metse |Nnn FE meials 0 i i o 5
M- SCITeaamy
(shredder light fraction e - - 4 o o

SLF)

J8 35, HEXE NWHEE ALt HER(UNIFE, 2013)

(&2~ Alstom) @252 Atk A7 Ago we A&E 7tsd A5E 48
T o AEATFS HFHOR 92% o] A& 7}s(recyclability)sta, 97%

o] A A 3] 47} 7} (recoverability)SH(oll A e o] A 3] E3}).

- AL AEE 55, T, Feay, 54, 8 2 AW ToE o F 59, Ramery?
Z}3|ARQI Ramery Environmentol|l A A AAE ©@dsta ow, LME(Lamodes

Marchands Europeens)-Trith A& 404 358 T4 0] AFEH I A5



Dismantling 317 RER A cars

BARTIN RECYCLING GROUP

g 0
o5
S
2
-
0N
mwl
a3
+ -0
o g
05
]
25
0.&
2

T
£ g

@ veoua

:
\
o
N

£
©
g
A’
e
[
()
-
o
o
0
0
-
[
g
)
5
0
-
©
v
v
¢
v

g
]
A
m

for whichyall along the value ehain,

to varipss recycling su 'diaries.

Mo

) 5

=

slel AAZ= EY Ao

24

-
R

o] Urbalis FluenceTM

=
=

o=

& 7k AAA ez A AT oF 20%

REe] A}

b
% A4

&

A2

1

EE
5

48

~ A

2’2 40%001 4 100% A &

]

A

o

pS|
=

]

7

’

al

S}
=

23!

Alstom)

AR el

(

O

o

2+ [EC 62430

T2 A

ofn
°

B!

—_
file)

o
e

el

o

H

mJ

AE A7 LCA)
1 Abg AL, AE

L
T

[e]

-

#7447
SRR

-

1

<l

Z

o H&E JHEE)

3T
™

), 7] (A

A =

o
=

.#On_



H7te 98 dPAHE7F =542 EIME 2ZEgo & A83ta 5.

Clean materials End of life management

Control of materials and substanc Design for easy dismantling, repairable

used by our suppliers in compliance parts, supply of dismantling manual
with the strictest standards

Reduction of air Noise reduction Energy

emissions Electromagnetic noise reduction of efﬁmencv

Reduces particle emissions of the the engine and natural cooling to Electric braking optimised to
fleet eliminate fan noise FeCover energy

a8 37. TEA ALSTOM ZletAEA JHEE

5.2 Analysis of stakeholder environmental requirements

)

5.3 Identification and evaluation of environmental aspects

a) specifythe functions to be provided

b) determine the relevant environmental parameters, taking into account legal and
other relevant stakehoclderrequirements, and significant environmental aspects

c) determine improvement strategies for the environmental parameters

d) set environmental objectives forthe environmental parameters based on the
improvement strategies

e) create a product specification addressing the environmental objectives

f) create solutions to realize the specification while taking into account other design
considerations

5.4 Incorporation of ECD into design and development

)

5.5 ECD review

13 38. IEC 62430 Zl2tA@4A Z=MA



Circular readiness status (6.2.2.2)
{Potential for materials in the product ta be circulated)

Number and types of different materials
Recycled contents

Ease of assembly and disassembly

Ease of dismantling, etc.

Material circulation strategy (6.2.2.3)
[Plan for what to improve with respect to material
circulation of the product)

Optimize material type selection and
quantity

Effective manufacturing and logistics
Lifetime extension

Facilitate reuse, remanufacturing, material
recovery, etc.

Design for material circulation (6.2.2.4, 8.1.3)
[Setting concrete targets to achieve the material
circulation improvement)

Increase recycled content

Decrease the amount and number of
different type of materials

Select recyclable materials, with lowest
environmental impact, etc.

Improve maintenance, repair and upgrade
Improve reuse of products and parts,
refurbishing, remanufacturing, recycling,
ete.

Improved product
{With respect to material circulation)

J% 39. ISO 14009 Zlet

A ZEMHA

Vincent Calon
Dirigeant démantélement-réparation / SNCF

O3 40. A SNCF HEEZXIE X2 B&
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O (9= Hanson & Hall A}) 9ol Fa5¥ HAEAHEHS 99% o|4 A &8st ¢on
B FEE FEo g vy 9 &
H 2~ SHEAIA, AAGA, s <A Az A

Ale e A=

HANSON & HALL
RAIL SERVICES SOLUTIONS 1535 521080

jason.Hall@hansonhallrail.co.ul
Garcia.Hanson@hansonhallrail.co.uk 01332 631760

o Bespoke service o Collective knowledge o Nationwide coverage

Efficient rail train scrapping

_services throughout the UK

Hanson & Hall Rail-Service: tions: havE Experlenca R-both the.
disposal of passenger vel and- ity vyagons BasedinWest
Yorkshire, we serve clients throughoutthe UK:
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5000 series Al alloys (Al- NTg)

6000 series Al alloys (Al-Mg-Si)

7000 series Al alloys (Al-Zn-Mg-Cu)

2000's
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Step| 49 Y
(He* ®RP ME* XSHE* 7[R BAP SR M7|7[2RPF Dl g* 7R dSHR
S1 Hr |(HT adj A EQI* EZiOI* MEYIO[* EHQI* DL-F* HIAF train* railroad*
railway* locomotive* subway* monorail* mono-rail*)
(HASE* (B adj 3E*) EAMM* (B4 adj aA%) A (KHY* adj =8F) NS
EHAALY * Mgt 2IAI0[Z* 2IMO|S* YAI0IS* YMOIZ* Md7ts* Retgr sk (&8 adj
S2 aﬂifg) Flgp) of|F-max (T adj Zal¥) X|&7Ks* (carbon adj neutral*) (carbon adj
=7 |offset*) recycl* renew* reuse* upcycl* up-cycl* refreshable* eco—-friendly* (eco
adj friendly*) environment-friendly* (environment adj friendly*) sustainab*)
@ B61 : HT
F2 | @ YO2P : HEQ MMt E= SHO V|F B st J=
S3 | 55127 | @ YO2W : HeXe| Ee HY|E #2et HEE 7|F Het 38 Jls
(CPC) | @ B29B : (E2tAE 718) J™E7| gt M=EQ MZE E= MA2, U4 = oHYYE
Hx; S2AES Holotk= H7|E M=l OE 42 F= S2UHAEY 3l
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EB 7

(Hz* ™Rp ™AE* X|opd* 7|xp G MSAP ®I[7|#Ap Bl d* 7|#Rp SR (FT adj
AHE*) EQl* Eafolr MEQO[* EQl* B2 2* HIAF* train* railroad* railway* locomotive*
subway* monorail* mono-rail*).key,cla. or (B61%).cpc.) and (RtASE* (BtA adj SE*) EtAAAY*
(B4 adj SA%) XrEEet* (RH¥* adj &=2*) M8* Mz ZIA0|2* 2IMO|Z* LA0|S* LMO|ZS*

MY7ts*

ey HFrek (8 adj Tap) HZ-Z* (M2 adj Z*) X|£7H5* (carbon ad]

neutral*) (carbon adj offset*) recycl* renew* reuse* upcycl* up—cycl* refreshable* eco—friendly*
(eco adj friendly*) environment-friendly* (environment adj friendly*) sustainab*).key,cla. or

(YO2P* YO2W* B29B*).cpc.)
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s= 2016 2017 2018 2019 2020(e) | 2021(e) | 2022(e) CAGR
SEE 0.97% 1.94% 1.48% 0.38% 0.54% 2.19% 1.65% 9.3%
9.33%
. B.57%
; s 7.51%
g - 7.15%
E 6:21%
e Y
a - 4.93
5 4.8% i 4.67%
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; 3.52%
k= 2.75% zs?ﬁas'*z 75%
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& 5.1%+= Trading Economics(tradingeconomics.com)oll 4] A& 3}
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= HAAY T g 2012~2021d ol gk HeolEHE 2712 CAGR #o= Aikd

B 36. = =Xz Wst

A 2012 2018 2019 2020 2021 CAGR
ERp S
) 4,580 7,530 8,350 8,590 8,720 5.1%
ESPSIEE o 0 0 o
AAE(%) 16.4% 10.9% 2.9% 1.5% -
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B 37. U SHAHEH T1HYSE H#s

e 2015 2016 2017 2018 2019 2020 CAGR
SIS HE(KAU) | 12,000 | 19,300 | 20,000 | 25,000 | 38,100 | 23,000 13.9%
EtAHIESH
;Pﬂq gﬂéé - 60.8% 3.6% 25.0% 52.0% | -39.6% -




40000
35000
30000
25000
20000
15000
10000

5000

o

""""

() AR 71A G5B ()
O AEH AAA AHAREE 1005%E Fl e AR %4 BUHIARE B0z
CAGR(2016~2021 &xk7]) gk AHA st 5.

E 38. 2R JIAYSE(EY) Hal

o

i==}
=

0 0 0 0 020 0 o2
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O AEAF ATLE 97% S A B2 59 1 A7 195000 tCO, A7+
- 195 tCOy/=F x 1,000%/d
I vevEe 76% MRS (2022) | 97% MRS (2027) | HT
T Gon) | AEAS | gmes | casmy | MEeT | Sasm
(tCO2/ton) | (ton) (tCO,) (ton) (tCO,)
= = 15.0 1.81 15.0 27.2 15.0 272
% | R0l 10.0 9.00 10.0 90.0 10.0 90.0
HH24 3.6 9.00 16 14.4 3.6 32.4
SatAE] 1.0 3.92 - - 1.0 3.9
K2 2.0 0.112 - - 2.0 0.2
7| AE 1.0 4.70 - - 1.0 47
E} LU} 0.02 1.318 - - 0.02 26.4
FSRAESPN 15 6.93 - - 15 10.4
= 1.0 - - - 1.0 - e =
2% 35.2 26.6 131.6 34.2 195.2
ZE HJ|g wlZH(ton) 8.6 1.0
O Axzatw Q&g weE B2 a3 A= 27
SRS AT R ]
Cl bR LY =
—_I'Ll— (tCOZ/tOH) o H—| Xl’E gx‘l
] TAT MAF YIEHQI(2.19tCO,/t) - F7|2 At
2z . 2t AL
181 2IC421(0.371CO,/Y) Ab A=A
o20)s 9.0 e 20z oHX| 732 Recycling of Rolling
=T ' 21244 (bauxite)2] 5% Stocks (MDPI)
FIE=F== 9.0 olznls02 7ix
MWL Z2tAE] FM7| 5,774kWhoj A2 Rocveling of Roll
5,774 kWhx 0.679 kgCO,/kWh(Ecoinvent eCSVtC 'rllg ?MDF?D'”Q
ZotAE 3.92 3.7.1) ocks
Mee 1K4.7 tCOy/ton) = D|XHEE X2|(AZh Ecoin 371
3|1)(2.38) + AITHCHRI(2.32) comvnent . 7.
Q| MA 2H2(1.02) 10% Z=E* + O|MEE
2 0.112 XM2|(0iE) S11)(0.0104) *Recycling of Rolling Ecoinvnent 3.7.1
Stocks(MDPI)
OIMEE M2|(AZ) Fm|(2. MIHEHA|(2. .
AE 4.7 I Rel( ) 2lW(2.38) + HCHA(2.32, Ecoinvnent 3.7.1
HDPE)
HOy 1,318 HO CH7| 2=(1,300) + AlLHOf CHXI(18.14) Ecoinvnent 3.7.1
, 0| xfee M2l(Azh) 3o|2.43, XNEH7IE) + .
7|
NPAPSON 3.96 =0l MEE FIHI.0 x 0.5KEH2D) Ecoinvnent 3.7.1
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m H7|AR

Eha 244 §31 195,000 tCO, 2} 195,000 tCO,

=303 ALEF 2,9542t 02 A= &3t 712 AHEoHX| = &t

« 7] TkWh A4 4te5 O|ASHErA HIER 0.675kg COeq./kWh, 1219 ¢z E7|
AH22 9826kWh(2020)

AL ALIE 120 = Aaf =-13 .
3024 £U42 1229 CO2 848 6.6kg CO,/I2-4 * &X: Ecoinvnent3.7.1

W =29 SIS Qlof=a N 138 Z2AEH AR

~

Bt 24 &1+ 195,000 tCO,
=

= 138|8 S2tAE Z 375704 O|ALE &3t

SEXt Tkm s OfLtaH

EtA HiE 7|E F 0.070kg COseq./km(‘3041)

o
*EN: SR, NS HE 2HtA AP| 71F(21~304)

+ 1318 Z2HAE I 1HG OLtatErA W 9F 0.062kg COseq./H
* EX: KBS, "247IAT} of Tighd HEA0M LII?", 20199 118 202

) BAAE A4
O ¥ HA AAA egdAES HAFst7] 9l NPV e ‘11.39 '=2 yEh, 0xt

2]

Fa. ok o] A= HREARl Heol FgEE9 gl VES AASt=d Ao, frAb

woFE SAR AAG EFAH AluEl ool BR EfdAd ol gloE et oS,

O 2 Ao AAH gdAdes ASs] 93 IRRE #2 6.1% 2 e, eldAdo] )
° 5% Htt =om BCRO #<a ‘118= yEh, EdA

|
o
o
=
_0|L
i
2
0,
o
[40
o ®
Ny

87t Y M= % o J1E A 2ot
NPV(&84 747 X)) 11.39 & >0 AHxoz Etgst
IRR(LHE+2E) 6.1% > 4.5% HHHOZ Etest
BCR(H|8H2IEA) 1.18 > AMNo2 Epgst

O R1E, W§, ¥ 5 weol mE =S FAse B A% NPV, BCR,
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2ols NPV(S ) BCR

2.5% 102.49 ¢ 1.63

3.5% 48.7% ¥ 1.37

4.5%( =3 11.39 ¢ 1.18

5.5% -24.3% ¥ 0.89

6.5% -92.79 & 0.74

H 42, ®on} H|Eo| WSS HIFst UAE 24 A

Hap NPV(] &) IRR BCR
HIE #3598 | HY HHs g 11.39 ¥ 6.1% 1.18
HIE Z7H10%) | T #Hsh el 6.29 & 4.8% 1.04
HIE Z7H20%) | =Y #Hst el 1.49 ¢ 2.4% 0.84
HIE ZA(10%) | =Y #Hst el 72.09 ¥ 7.2% 1.27
HIE Z£A(20%) | =Y #Hst QIS 176.2% & 9.8% 1.42
HIE st gl | ™ol ZIH10%) 68.8% & 5.3% 1.25
HIE #3598 | mel Z7H20%) 169.8% & 7.1% 1.37
HIE st gl | mol ZA(10%) 4.4 ¢ -2.1% 1.09
HIE st gl | ®MY ZA(20%) -3.29 ¥ -3.9% 0.78
HIE Z7K10%) | H ZA(10%) -1.4% ¥ -3.5% 0.79
HIE Z7K20%) | H ZA(20%) -6.99 ¥ -6.7% 0.65
HIE ZA(10%) | B Z7H10%) 1321 & 12.3% 1.48
HIE ZA(20%) | H2 ZI7H20%) 238.8.% ¥ 17.6% 1.87
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