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Railway applications—Urban Guided Transport Management and

Railway applications — Train communication network [TCN)

Railway applications - Fixed installations — Electronic power converter
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Protection against corrosion by stray current from direct current
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[ductors on board rolling stock
IMT 62873-1 |Railway applications — Rolling stock— Batteries for
auxiliary power supply systems —Part 1: General r
i Ul — -~ Project Teams(8)
T 62278 |[Railway applications — Specification and demon
stration of reliability, availability, maintainability and| [PT 63076 Railway applications — Rolling stock — Electric equipme
safety (RAMS) nt in trolley buses — Safety requirements and current col
MT 60349  [Electric traction - Rotating electrical machines forr lection systems
lail and road vehicles FPT 63341 Railway applications - Rolling stock - Fuel cell systems|
MT 62498 [Railway applications - Current collection systems - for propulsion - Part 1. Fuel Cell System
Pantographs, testing methods for carbon contact st| [PT 62973-5 |Railway applications - Rolling stock - Batteries for auxili
rps lary power supply systems - Part & Lithium-ion batteries
MT 61373  |Railway applications - Rolling stock equipment - S | [PT 62973-3 |Railway applications - Rolling stock - Batteries for auxil
hock and vibration tests iary power supply systems — Part 3. Lead acid batteries
MT 62888 |Railway applications — Energy measurement on bo| [PT 62580-3- [Railway applications — Fixed installations - Electronic p
ard trains 1 ower converters for substations — Part 3-1: AC traction a
MT 62505 |Railway applications — Fixed installations — Particul pplications — Electronic power compensators
ar requirements for AC switchgear FT 62973-4 [Railway applications - Rolling stock - Batteries for auxili
MT 62486 |Railway applications — Current collection systems ary power supply systems - Part 4. Secondary sealed ni
I~ Technical criteria for the interaction between pant| ckel-metal hydride batteries
ograph and overhead line (to achieve free access)| |PT 63190 Railway applications — Fixed installations — Electric tract
MT 61992 |Railway applications - Fixed installations - DC swit ion — Copper and copper alloy messenger wires for over|
chgear head contact line systems
MT 60310 |Railway applications - Traction transformers and in| [PT 62873-2 |Railway applications - Batteries for auxiliary power supp|
[ductors on board rolling stock ly systems - Part 2: Nickel Cadmium (NICd) batteries

<19 3-18> F=FoF A EF [EC/TCY A3H2020.12€ 7]

O ISO/TC 269 (Railway applications)

- A AR 23D 2400w 2 F3 9 1371=0] 7k Eo] loem, 2020 @A)

9%, ME 27F0] 2] Foll A+



15Q/TC 269
¥ Appll

£ kb b A sory Group
air: Mr Mishis P Sl el wrrClaie,
oM Mes Kuhe (DE o i by Wishi

=G 1
Infrastructuns

WwWa 1
Rallway braking
Mr Babar (DE)

Wi 2
— HVALC aystarms

ISO/TC 269/SC 1 Infrastructure 2 2= . JI1Z 14=
— 150 12866-1:2014 Plastics — Plastic railway sleepers for railway applications [railroad ties)
— Part 1: Material characteristics
— 180 22074-1:2020 Railwav infrastructure — Rail fastening systems — Part 1: Vocabulary

- ISO/TC 269/SC 2 Rolingstock 2 X 6E. M2 113
— 180 19659-1:2017 Railwav anplications — Heating. ventilation and air conditioning systems for rolling stock
— Part 1: Terms and definitions
— 150 19659-2:2020 Railway applications — Heating, ventilation and air conditioning systems for rolling stock
— Part 2: Thermal comfort
— 150 20138-1:2018 Railway applications — Calculation of braking performance [stopping, slowing and stationary braking)
— Part 1: General algorithms utilizing mean value calculation
- 1S0 20138-2:2019 Railway applications — Calculation of braking performance [stopping. slowing and stationary braking)
— Part 2: General algorithms utilizing step by step calculation
—150 21106:2019 Railway applications — Recvclability and recoverability calculation method for rolling stock
—IS0/TR 22131:2018 Rallway anplications — Railway braking— Country specific applications for 150 201381

ISO/TC 269/SC 3 Operationsand services S X 1Z. 1Y 2=
— 150 22888:2020 Railway applications — Concepts and basic requirements for the planning of railway operation in the
event of earthauakes

<I¥ 3-19 F=EoF FAEF [SO/TC269 A3H2020.12¢ 7]

2 ZAEEs 44 34 7}@5}
O BHFAEU I FAXES 5 F2) =G Roke AUBEENF 412

& FAEZA BINNE Fo9 xdﬁ o=

- 2R FE) olF AT AT Y HEEF 98 HEL O JETA 2 AFAE

Zetste] F971eZH(IBDez &8

N
Ll



2l do Al
ol

European Union (EU)

= A =3}
= A& Hx
9]3+ CEN

FxL =g A o3 CENELECOIA T =0
} (Fast Track Procedure)el] 2J&| IEC/TCI9 A= Helslar

T2 F40] IS0 A= ZA|ZES] AAEHIL A+

EU 3|8i=

gatei=of m7|ot HEE AR} = e
B{Zd (Transposition) [E
fe—3--- =
EN EN i Seef— -\ =8l withdrawal) (FTLEE)
T Jre
o u
<-rpo--- > ChH EE Ehe| A
=T ES/ER [ NSOs St E= |
i J
CR TS/TR
CWA T
work items —/ work items
CEN CENELEC ETSI =7FEEINELT | (NSOs)

<19 320> FHIRHEDS F= #d FAEES #HAA

IEC/TC 99] =4l e]-(Ahxd7]ek3] 8l ISO/TC 17/SC 159] =4l o] -(Ah <
71% ol 2 ISO/TC 269/SC 1, 2, 3¢ 4o TA = A

24 &)

[Ae=A2EAE ] 24,

S ERELE

g 53
[ e | [ 10 |
I I
[ ws=zaszzsiusg |
| l . ' l
IEC/TC 9 1SO/TC 17
: | €2
HegHE7|dulet sa}r s o ZH(38) ‘ 1s0/7|E}TC ‘
HEHOf
B (HLAY)
1 |
150/TC 269/5C1,2,3 1SO/TC 17/5C15
LIRS e WA .
T 1L : CE |
- - . - ‘ S ‘
=] FuEAss) Sl Rl | SUEYR Sl im

AE g

<19 321> 9E FE=FAEFAEHRISC)Y FE=wZE AAAQ21E 7]F)



ITU 1SO IEC

[ZHEZ=e 7|1] I JTC1 l
Regional Level
7Y ASTAP A A
HEEAAO USRI AF TZZRALS
(JISC)
(Imu-T) (ITU-R)
T 1
TTC ARIB zH
User's Fora, st b
Projects, etc [=LHEZEC| 7HL ]
[(EZ3 gf=0| =] i [mZ0| 23]
4

o

HEYA < USER || EMAER &> A S

<19 3-22> &Y FAEES &F HSAA

Q) FAEES &F S Pt
O F8 HEAAFLE A4 A=A AF1E 98l A= 7€ A2 £F23d 45 &5 ol
o] #E 5L v A%
- [SO(F A FF3 7 PECHA M7 71 €9 43]) TAEE 29 F 5 SEVl&
H F22 109%(S0O 73%, IEC 36%)o] B3 ‘11¥ 7]1%)
gg%ok(IEC/Tm ISOITC269)2] 739 ISO/TC 2699114 172] A ZETE At A4
59 AS #™E FAEE N FFRHEIEC] st FAEES 8 At AL5H
%%SH_ Ao}, FHERERPS] 75 713N BRI Rl 223 B A F o] HId=A|
oFo} WIZF AEIVE2 FAEE FFd AdLLrE 2&
B FAIFETO] HAAETIA] 2-5\d o) A713ke] AR Q1E | Blgo] AQFARE AT
FORIEC/TCY, ISOTC269N A= H Rzt AEVHe] sA8E &5 37t gl
O FA=xE 3‘&%2 HE/FEY u JF v|F) SAEFI7| T dAEZA/AHARY) 5
ddF, H3dE, BEE 52 1HT v =de 109 =+
-FARE NE AAFE FEY FAEEIHTY VIEADE] A FE SO A 129
(179), IECel A 991(5™) <
* AT ROHIEC/TCY, 1SO/TC269)2] 73 ISO/TC 269914 1%2] HABHWOTE B =
O %ﬂﬁﬂﬂ‘% 2 FARES AH JFE T8 AYAA R A5ty FERE AEREY)
o] AHH $4AY da
* AERISC: BEmAXZAE) 0 FAEES g F e BH ERE s &34
A, ¥, AEH 5& FAYoE AHC 10.4)

* FHAQSIQ: 7 E AL EAANLAF A, SAC: F7IEEALE) - TYAF FALE 77}

o
>

Al -

>:<J%

rz
™

lo
HU



FFAA &1 3 FAESEE

T aAlEE A AR IR 13

107} =78l o= A4 A

, o 3%, ol ol 22F, Fd 16F

il

o\
ol

<% 3-5 Z=9 F=EoF A EZIISOMEC) &F IF

o| = A WG AHG MT PT EF2 2
A= 14 3 4 1 3 3
e 6 2 2 1 1 -
ot= 1 1 - - - -

2{ A|Of 1 - 1 - -
=8 35 9 - 6 3 17
7| E} 5 - 1 - 2 2

A 57 15 7 8 7 20

* WG : Working Group, AHG : AD-HOC Group, MT : Management Team, PT : Project Team

« ot= 1 ISO TC26901AM 182l ZH|H(WG) ES(H AR Mes 4y eUd)

(E 3-6> FAEE3} 7179 st AR/AHZARY + ARQ021E 71F)

. 7|=% &z 22|z}
N EES}I|F = =
(TC/SC) oIH(HIE) {AKHS) ZAH[HWG)
ISO 751 (246/502) 13%(1.7%) 199 (2.5%) 102
IEC 190 (100/90) 2 (1.1%) 53(2.6%) 35




,H__/Ho_u._ I
o T8
S u B B
r K = e
. < M s ¥ "W
N i M g N = 2
R Mm o 3 " % = % W@
R omw = i o T el
o = N A o . - M o A
L = X —_ 1 N To- i
73] 2 N o_uﬂﬂnzT . o X
%a« = o W %3237}4 ol ﬂ PO ,
£ s = T o N ot _,T_/Lx_. =y = To R
s o 7o SN w0 - L o w
= O o 2 = & o o = o R o M - T
{ x — “ﬂﬂ ox OT_ %) -— L_ ] w —_ _E Jo — —_ To
PN o = ﬂﬂomaxﬂoﬂmﬂ 2L P E_E“_m 3 X 1o ~
~ B T W N o DE]E‘LQ_&«_: *o &oL -y 5! s
o X° o) oF N a ME.E%%TJ =0 T Kl ol " °
of " o of A= i op 3 Gl H oz e <) "’ o ~ oy K
oGS 5 e =2 Xx 5o = w0
Nro“ ~ Y = I o M o) OL,IL. ﬂ”ﬂ_/ oy {H ,LIC,_ e g Njo
. w T g 2 i " 03 KO ok N L od ~ ©oF H = o
v Tor o s g oo o &o = 5 I B Jlu_ NI B %] Eo <y = ~
& 2 =3 = %Lﬂoé%%zﬂﬂmﬁg Lo o R fir %0
Y X aa 5@; Mﬁmlﬂ%t T ﬂﬂ ;Eaﬁ _ )
= % 0 5 = ) o o M e wou i VI = T <
G o ®° = 3 - & Nlo el ™ K < X 22 < = o ©) 8
R T X = _&mrmmﬂn@ Qﬂ?mw FoA _vmo# %m Ao
T & G .wﬁ o EE%E?@mJ% P 2 ﬂLQEM\m do
S~ _ ow R < 0 Gl —_— ,*;o < R~ ey o oF = ]
,1_V T L,ar4anno~ao_o7thu_.mE - ﬁuo]@;]? 1
HE,A 1S mE\/,SUD 0 7ﬂon__|m1r M BN By N — R
<~ N El = W F ;Eﬁlo N A
A% L EﬁmHE uxaﬂi o o ) G TE A =
< o e ﬂz.éouf ) ﬂmﬂ_amﬂﬂoh = Eioh_ﬂoﬂ §
N e =N 7o e e ﬂ__a]gon_wo m < W EoDzLPﬂ
. R 10/&5 o B9 M%Q7§J o }zLé&\leE
S~ :i EoMo,ﬁoﬂA_IJEo.ﬂAlﬂ]ﬂww_]w/ _._.L 7\\|7R17_A|1_.U_1_.E
< A @ 0 S AT ) o B g E Mo J)
B o N anla%gmgaxﬁmwﬁfﬁ ) W< X %%Lem
A fo T ﬂwgé%%éagx = @2 %%lﬂufr oW
T P%(Uﬂ(]ﬁ.x{]l]]%( Emnd. ]11_31%_6
m&o;xﬂwmapﬁa14@7mmﬁgﬂ - ﬂm;;w%ﬂ@
mz_oﬂ%o)gémH Mumﬂ?ﬂﬁwﬂwﬁlzf %E_E@Ma@wmﬁ%
aaﬂuhn_,oﬂ mﬂxahﬁﬂ%E}LﬂA@ 1PEL17r;HL§_mm
B S < Eamawn% ﬂﬁfo.h MAE% MHE)L_O
Mg%%mo%mﬂEQQ@%i%ﬁgwg3Q%ﬁigiﬂ@ﬂM
=0 - ~ [~ 0
_ % H = ad 2] " T o) N~ A X T =) A} ;N B o
Y@g%%tﬂ%@%@%ﬂé%%%%d#gi%%
éEﬁ&WE%%#Rﬁ.@%ﬁh%%ﬂ,ﬂ%aﬁ%ﬁﬂ%
o qu?ﬂ]R?ygg% TR
_ %o%lD.ulau_7MLOAoL
2 %0 = p
i zﬁﬂm %7%ﬂ,g)w
o & %Hmﬂ_ﬂu«ﬂaﬂvA
I * = % 7 ﬂ_o%7®10
o T 4
TA,_UDL_L
| i
ol
O

120 %
°o U _"7:] =
g

A
a

(¢}

- 56 —

o] 53
V153 A AZ9



o2& ZL|L| A|EF F5

A& Hola, I AEAF] & HT1lne ¥ T

- A& AZEQA 2727) & FARAES] w27F 5091 wIRERL AR ARdAEe] 25970(95%) 0l 23, 50
091 ol AFEA2 Dhell &3star, viE % A3 1009 o vkl AdAo] 80%E =
Aol mek AZlE Jdel ek FAHe] Wi, = AME w2 54
* 7|2 1,000 Of 100%— 300 O 66%— 50 O 41% — 509 0|2t 4% AbSls)

3], F4AZAAE 6t L) dol AES 63%E FEH, 149 71d7e] A v
Zo] 50% ol 71%lo] 0% AR T} Bl &S A4
* AZEEI23%), T=EZIAR1%), MBRESAN10%), BESTHE%), ST 4%)

TEY AA = | SAX
A 272 4323 10024% ojEt
1-49 134 324 "we
5-9H 63 403
10 - 19H 29 399
20 - 49H 33| 1,002 —
50 - 99 7 429 .
100 - 299 5 897 .
FLURNEZTA
300 - 4999 - - %
500 - 999 1 869
1000 O] A - -
< BT A =AF SHE(14) > < HEHMZ=Y ofE > <EFLNTV|Y HE s>

O
b
x
e
fo
k1
A
&
N
0
ON'
%
i
b
>,
s
rlo
i
b
2
N
By
il
o
of
o
e
]
i
2
s
o
ru
Al
L
.,
2

*
0=
ez
40
mE
X
&
_Hﬁ
0
s
w
u
\
H
w
>
A\
T
H
=t
N
K
A\
N
_I"FI_
N
a
=
[F
r_ﬁo}_
rlo
0%

O FW ANEUAFAHe ZAAY FHeP =222 wd 5o 8 AdJSHA S7E=2 AlA A3

A FA4F FACIY 8] AldlSTIde AAEL we- FHoF



<E 3-> NHASAZ 3} F0](20143 7]12)

AP TR E
AZHz) | 2010 2011 2012 2013 2014
( “10~" 13,%)
=A% 7.2 7.8 8.4 9.0 9.4 7.3
A AN A 7 132 145 153 157 167 6.1

- AFJZTN B FEIAAL, AELY EF AZSE FHES 502 gt
A 82 47494”1e] 25%E 2=l =1 71 173ke] A ‘123 719
HEolal, o] T TYd 509 m|Hke
MOi =24 7|AEH] AA FRHOF FHoF
U ARSI He] Qe &S Atele T T IXEOE T[Yo] FEE 7] ¢
g

sl slg =ke] AF e HEsok sl ful £E21Y BREL 9FA AGAZ B

b
)
i
2
)
__)fl_rl‘
o
O
[\
N
I

_>,L
)
Ol
o
111

- 228 ZFA"o] ekt I AddStd e dAE 2 ARIIHAE FESAL A A
A

CE 38> FU NEAZ/TH & FAR F014E 71F)

S 2010 2011 2012 2013 2014 Ad v
ANJAS71H0D | 2,260 2,346 2,408 2,739 2,971 232(8.4%)
SAAHTE) 43,938 | 46,405 | 47,889 | 50,282 | 49,761 | v521(Vv 1.0%)

<E 3-®» F8 053 3 FU ANIISTEA d220094 712)

72 A | YL S e G £
=& AA 5.2%4¥ 59t 9H ™ 17 21 1,000<3 7§
=% BA} 4.8%¥ 47y 16 14 900« )
=2 CA} 3.5%4¢ 39k 24+ 11 10 600« 7)
U 7o) AlEAS7H 0.3%4¢ 27 8wl 1 1 770
=Y 1,6007) AldA=713 | 1.3x%L 3k 74+ 4 13 -

o Tl AEJ]S1E Wi g Y o] e



N
ok
ot
0
El
Ofm
+
ALl
1o
>
o
2|_|
fo

O -0
O AT FAANYGe g 39 T EF Aol gdo] FUA, ASAYHAIEA), 344 A
(BEHAEAD, A, AGA@RAEAD) 5 F 10997 AAANAM =9& FH5a A&
- 2000t o] % 2#%l, T2 va T FUF AR AAAANA V]E B4 A A
A AAAGS ABAA I, BT F e S AR 75E FHOE ERn
SHAAE A4 9 Agsta de
- Ay 7 ERE 2AA T 3 fY ¥ #3F, BRT 7159 &5 9 oA, WEZS]
A4 7% 8, 43" AGAY - AT AU, g E ARG e R HE e, EA
AY F AGEFY FHH 7F 5 1HAE 5 AS

_ - .
ERe) ax | 9% | BAEN | ST | HerE | e
(km) (=) (1) (3 9) (449, )
dE1E
= _’J\I o 2005 FT 2,508.5 325.8 324 70.0
-] %] o) el 2004 11.4 4,099.5 360.2 34.2 135.2
=} . _
Q- A} 3 _
w ‘,:ll “ 1 2003 | 15.6 3,608.6 231.6 30.4 143.3
2 I - - B 294.8 323 116.2
tll’l f‘l 2‘:" = - -
] 2004 28.9 17,459.6 604.1 21.5 287.7
g 7l 2 ; 5. 333.2 3.5 104,
LIM ! 002 18.8 6,265.0 333 235 104 .4
B3 1999 11.5 4,169.9 362.6 19.6 248.3
oot - - - 471.2 21.5 2135
o735 ;
2 2006 24.0 9,083.1 3793 228 233.6
e | g & 2004 52 2,291.5 441.5 228 104.2
o]
2 oH 1999 11.5 3,834.2 333.4 12.6 86.2
o - - - 3742 19.4 141.4

#OARR @ O|ME - 0|8y - =S| (2008 "HETE SdEe| meEel, reEEEEE =RE



eE R EIEX
LRSPENEEIE:

Do
=)
Do
(=)
L
2
o
o
=
i
o
(g
o Kt
2
2
2
in)
ol
e
Lo
N
N
i‘(

A g A JA7H AE] 21501 7] 0082012
EAE FYste] ABHOR U FEHS FANLE
£ R WA A AA LATbs R T2 EEAF
W AERES 2 b AL A 9%

47t 16.4kg2 2 AtSKI2| 1/45

AL} 253kglE EEQOl 1/3 =F,

- Sh=ro] AVEA WY T 14%< F 8,200 o] AFFFNA AL o, o]F
EEHE] A HF2 5% FEOE M W
- Ao R dx 9 Ak e 5 22 AL 18 uEFHe g o] &E Axg
<E 3-1D 254dd g|edEd vE&FH (DS - 99E/d)
edsa Ho CRNE a2 = A
o 787 717 .52 567 342 7345
(1.1%) (97.7%) (0.8%) (0.5%) (100%)
NOx 19.27 605.22 51.06 5.08 660.6
(2.8%) (88.9%) (7.5%) (0.7%) (100%)
VOC 3.18 136.09 2.23 0.28 1418
= (2.2%) (96.0%) (1.6%) (0.2%) (100%)
5h 05 63 4367 019 52.7
& (0.9%) (15.8%) (82.9%) (0.4%) (100%)
o 126 36.24 19 0 39.4
(3.2%) (92.0%) (4.8%) (0%) (100%)
=G99 9 391(2006), bR 4TI B=o] §7 A Mo ffE A7, G EATE0HE B
O EAY 75, F5F D MEAY SV e di7] o9 9 &5 &4 g+
- HT g7 del o3k HA gt} ZAAE SRV F55IHA nFTFHoE QI FAH L
A3 AHd Z3S i]ié}% | -&o] ’7%/\}1 Agn| && sUele AR FAE

- A2 A7) w}itﬂ_ mﬂgno = o3l A}W* Asﬁ go] Azt 10294 Ttz %7
AR e A7 1,940 02 FAFE vhed, 7HE 2 ddoze AgelA Bolds
Jb2s, Av], Bx Solgty BHuET 9L

O LEASL T2 84 oot gxdor AANAE A&Hor Frletm glon] Fal

A Ex Ao g BAE o137 el oln o mrtel A AAE AR AR

HFEIL

- 60



golut st AV Zel o8] AT 288 TRHOL HAT & Y= AP}
desitty sag

- = A=A dA 3 JAZE e, &)

g AL T5 SYY ZYMN2E FAYE €dH A 3H M, A
<& 3-12> PSTHEY Zy FEAY FAH4A3
FAMH
25 | ok =9 33 =] HE At
™ 2 | =8 e(:ll-“Eo) Ele E’g'(km) =2 gds
B |- gHEY 232 EME Mt OfAl~TtCH .
22 | =D - 1899 2012 (Eor ) 48 |PST-BY | 1,280
QIol |- AARRE  17,231EA@EH E) B A -
2013 BHE D) 32 | PST-BY¥ 700
g | SHEE  ZARAEME MM oo s
2y | H gzqm 33y 2014 BHDEME 79  PST-CH 1,595
=S| A2 3021EA@EHE
2014 | AMEF -~z 43 | PST-BY 8,286
ofo| |. AME . ZARENE 44t
oA |. o472 - 279 2015 FE~& 47  PST-BY | 9,400
S |- AdAEE - 2,530EAT E N N
2016 EZ¢~FH 13 | PST-BY 2,626
LE |- J-Slab(EH AT 1,660km)
2017 AF~LE 26 |PST-BH| 517
=2 |- Max Bogl(F* &% 1,318km)
9 oA 2018 AF~HH 49 |PST-CH 9,629
= E2| |- OBB-PORR(EHEAE 117km) XSt
O - _ -61
oL 2019 Suoecry 10 | PST-CH | 1,896
0
a:; - IPA, PLAN(F-2 S 60km) % 1805 35,929




- 2 Ao S as

o« HA - AT FAH A

EDA”|%) &% Eu AAlde]l ¥ Hojyd. B

Al A8t A gHl= S7HEY A
ol A= H 0.969 AR A7,
o FAFEH A
H]-8(Life Cycle Cost, LCC) %7}
AHRE B
AZEE Z2IYEAE

S0 AHgo®

wF7E) AgE= A
G712 B A=E FA O Q=

1d o}

}\‘] '/—F]I] 601_. [¢)

B AAAZE 238 E A5 ZHol E 159799 LCC/F 285 =4 vl
ZHRHEDA, KCT-1)7%+=

Bt of 37909 W go] ATHE Ao JEhd

3 =
T

=(RH
(=

2 A AR

Y EF

=0

A= BT

©] 100km %@

-

:(?{:4“

=

F 1,634¢)0] 285 = AR

SIS AP EHS H & Ato|
3 = 232 EHEA) 232 EHE(B) (B-A)
HE(MTHel) | TAH|(%)  HIEMMTH) | FAH|(%) | (M)
Z7| MSH[E 117,566 71.96 116,513 72.95 -1,053
WHHE 35,375 21.65 35,773 22.40 399
SX|EZ M7 QX 24 5,252 3.21 5,252 3.29 0
H|-& 2|A3 HE 5179 3.17 2,174 1.36 -3,005
A 163,371 100 159,712 100 -3,659
[Risk Cost [JMaintenance Cost [JRenewal Cost M Initial Construction Cost 175
5 150 —_— = g’
E. 5’; 150
03 ke (A) PST»C(B) 10 0 10 20 Timei(.;ear) 40 50 60
Track Form
(a)LCC (A7 w2 LCC W3} F0]
<13 3-22> PST 34 AL&2] LCC A4t 23(100km G4, 60d)

O A=&F-FAZEAE o] EER0O &) 1EHEF I AR = T EAEY T8
H&FQ RCAF(FZEAE T H) S AP EEFFoE AAGE YA FS 4%
oA G ALE i F
- 20099 % &9 AA7IEAR] 5Y HddAret 7IEAFE AX ARILSHE 204 AFGe H
22 A g3 ol F, aPuLAE, FAYY, VFAF DHAEAYT Il 2§ s
- 2016\ o] B KRYE N fhuste] AF-2F n&UE A gHUA AWER} 7%



A
i,

ok
2

S

JANME 7@ < slostal s A=TEY

=
T E HFO| &2 -SYSTEM300-1(UE, WH) H}O| 22 _KRE
) i
o A = =
7 W wdjzswk; i i Ei%a
ey - 350km/h(Z% 170kN)
- 350km/h(Z% 250kN
(BE) - 180km/h( 55 220kN) /h=s )
HIHQ dekL ML Uk nL M
HE
a7 ES HY, n¥ ES, HY, o
HFO| =2
A 50MPa 50MPa
TCLE HE150,E3 & W2 240 mm EH4150,E& S W& 240 mm
e HNsHT etz
= ARDSHEE 20H|(2009.01) ceme
HE (2013.11)

28] wuame 271z -
1 | BF0&EE N2TA | 2009.03~2009.10 RH,EETAi?OO 79,322
> %355 en 2010.03~2012.12 | RAEPAZ000 3,681
30| R HEEET 501101201104 | RHEDA2000 20,556
4 gﬁt;g%;£¥a 2011.08~2012.12 RHIEETA_?OO 30,083
s | SELERSTY | 201110-201212 | RHEDA2000 36,004
6 STEE T |201208~201312 | RHEDA2000 14,145
7| BALEEFTY | 20208-201312 | RAEDA2000 4,633
8 | Zoiar onme | 201210-201312 | GRHEDA2000 191216
o | =S %i g | 201210-201312 | RHEDAZ000 234,270
10 | sHLiomoay | 201303201412 | RAEDAZ000 7,625
11 | SHYRM 2Y71% | 2013.08-201412 | RHEDA2000 14,077
12 *%fﬁf_'ﬁﬁi 2014-10~2015.12 | JSOEDAA000 195,521
13 | 9F-ZZ DEHEE | 201506~201606 | a0 141,032




14 QAFZE D&™ME | 2015.10~2016.12 KR 169,844
DA~ A EMTEH RHEDA2000
15 G423 2016.06~2017.07 KCT-TI 34,946
DA~HA EMEHA RHEDA2000
16 (1223 2016.06~2017.07 KCT-TD 45,140
EE~3H SdHE RHEDA2000
17 1627 2016.11~2018.06 SYSTEM300-W 58,000
g A 1,280,095
- =2 A3
T+ & =7} HEA|AH 24 AZ(km) NeEe
1 CH 2k RHEDA?2000 345 20034
2 =g RHEDA2000 72 20044
HA| 417

A2 g Bl fAR57}

=3
- @3 UYA-7tEF S 2 - E KRS AP 0006-16(1-52H-8 K A]) 40l glgAde 54
2

A BFae Frhske MAo] 2o

<E 3-13> -9 A=AF SHA F3 AZA A7

e M o #g
ofojuje] | SEAES UHIIES FTX, 21§ 2X MR W, HEAY
& UPS(Ni-Cd, LFP) X% & 35
L —
X;Ftl\f CSEnertech Sele-E8 EBEAEE 2| 24X MX|H N 8 53
x|
2 SDI / LGRE / .
=° - C}oF 740 AH A
SK O|H|O|M & Fot A9 HiE{2| At
29| 22 e HEEXEE ZHA HE
MZ At | Panasonic / CATL / Chorst 70| HIEa| A A
BYD & =
- FETHEIZAHALIZA), ALTEZAH2EA) AEAIR olug, A4 TEA TR o

rr

oju] AA AWM E Tl HE-EYUHSAAE AL A=



7N B

A g &

3|

=4

<% 3-1& IE5ZYH

Ul o
0| QIR
Rrr
>
> | @
wn | <
| O
| .
-
AR
H o
o || |10 A
00992/
AIII
AR
olo|s|®
_/724
_.(3\6
AOnh,
S| S
— | M~
=3 =]
=
.2 ru
Hn
ojo g
=T —
K ]
—~ | flo
.._Al._Eo._um
<d ol [ B0 ] 4
o | < | — | R
= | ™M =
o | — [T =
R o | K| 57 | &
T | K | ¢
AT
A4

<E 3-15> T A=AF FHA ALY Bln

3 3 3
_ - | — | _ | & _ | _
< <= DU U I e e o I B By <
ﬁ.\ahuoﬁ)Aouolmevouolm_duo%lm)_:uo%
X s n|lo|o n|lols ml =
iglg Rl al L | E0 e
T ST T | QB K2y > QKo |2y =S [ Kojan| S| < Ko
= < = n o o o n o L
a || S| | >0 S| = | o S| = |4 o | =|Uo
%_iesouT_i___eAH:_:r_u1AHTD:_H_H1AHTD:J9A$
I AN | ™ _9 _ OI _ C _
< e Iz TR XK 82 Z R |8 |RIZR|O|R|Z
rd ~o | d ! | 1
of <0 <z <z |z <
a 0 )
K-
<r <r <r <r <r
< 1m0 | 20 | 3r 80| %0 |20 <r | am lH0 | 20| 2 gm0 | 20| <r | 81| %0 |
B0 | & | olo |Klo | B0 | & | ofo | Klo | B0 | &I | clo | Kjo [0 | & | oo | Klo | B0 | &2 | oo | Klo
S e = el ol o =l e Sl - I el I oll ool =l e Pl e
< #H0 & < < -
o o % o —~ M_)zo) H =l Mmi
N H o o = U & o X Zl 0 W 0
3 | m X R of 9 o 0 I o,
ol | rir 9o G ot ~ - == Ho < X o
Bl =<k E3 - Ik K

7)) HT

371 4=

O A=F&F

W A=W oyt AW 2o Al FZA &

&0 S

A oA

[e)
R

TR

JJo

11
olo

X

N

L,
OH

1ol Al AlA

3|

3 2~), Wabtec(®] =) &

=3}

9] Knorr(&4), Faiveley(

Al
ol

s

Fed 95% o]

J

- WA 1 Al =4ks)



EEAEESS

AHF

o (30071 7]
B4 A) Azt 3

)

TUARE Az 7
AAG00 71#) HlE %

<E 3-16> FU ZEAEEAFY F7|4F7] AHE 93
247|| & =72 Rhes i INIESPNS SEUAM I ZI|HET||=E TEH
15 M - SCREW KNORR X X
MZ2 25 M YT2000DM4 SCREW YUJIN S0 Al X X
HEz | 324 JSC-65F SCREW YUJIN =T X X
43 M - SCREW NABCO X X
55 M CRV65EPA SCREW KNORR X X
ME 63 JYC-65FA SCREW YUJIN SO Al X X
EANE | 724 JYC-65F or SCREW YUJIN BT X X
8= M CRY-65E SCREW &KNORR X X
NECER JSC-15FA SCREW YUJIN =74 X X
15 M - SCREW KNORR X X
EPN
e 25 M - SCREW YUJIN 294l X X
CAEE -
3z M JYC-35FA SCREW YUJIN X X
435 M - SCREW Atlas X X
ol % 1%*1 JYC-65F SCREW YUJIN 204 X X
28/ JSC-65F SCREW YUJIN X X
oy =L 12 - SCREW NABCO 0 Al X X
28 /M JYC-65 SCREW YUJIN = X X
12 [+
= - SCREW KNORR X X
e 324 JYC-65F SCREW YUJIN =94l X X
HESA| [P ] s
45 M[eF
A JYC-65F SCREW YUJIN X X
4F1s M JYC-35F SCREW YUJIN =4 X X
1M JYC-35FA SCREW YUJIN =74 X X
MM JRC-10FA PISTON YUJIN F=74 X X
- U EAEEAE F7GET] B oY EES U 2
<E 3-170 I EAEEAF 7 |4F7] @5 444 EF
T oA 1K 16~18E] | 2XH'19~21E] | 3K}['22~25]
MM E K2 3,619 5182f 1,6142F 1,487
29 oftHR) 48,857 6,993 21,789 20,075
FTS71YF7| oA
TeriEE S(8e) 438 62 196 180
(XtgF S U9l 0.9%]
X AR BN TAECXAEE HUEY F37|YF7| 7|8/ 7 MAotAEEA 28




29| AlRHelE
At 30 a7 71, ofAlol vl= T A AAIHCE 1367 A9 ERAE =W AA 23]
A=l &3 Fola, AA 5047 =Ao] FUtE AAE Fol

o=
- 1985 =&~ dre(Nantes)ol| A e A1 Z

A Eg REe 3
o=} A
o

Bf2| B& ¥R HhE

FEE ST O=1r Q-

g1}
i

I
=
1o|m

- 27 Exﬂi [ﬁamgﬂli EM:”.E-

- 20 2001 H HASURIEH Y
2006 128 THEX IS, TE2520kph
(&1 3 Y, 32 km 2Y F). IS =S 38
« Gk XSHS AIZHECYE), SE2 70| WL (=2, K=, X
HHY HETH S HHUER:, S22 AN 571
IISK A2 40% 24, HMHASEI HDE

I L2 44 EAAAY - AYAA B3 203 A& =4 g
2} )

A A (Light Rail Transit : LRT)3} 59 & 2xHModern Streetcar) =l &

4 ¢35 = LRT

Transportation)2] # e
ds FIEE AGE =42

EHARY] =L 2007d 7]
LRT3770, ==} 107] &3

HN
_1\1
[\
(e}
=
>
o
a:)
S
R



ST EY
=

rd

o
i

——

F= =—peac—3

<™ 3-25 "5 "AE F2EHA EF FUs A

- GRS 7IE AEYQoA A2 ARAAAG7EA o HIAH S BHSE7] 95to] ZofrkAal ol A
°0

2 =HARE SYSHAS. B ANHAL NESHOE o5 It JE I
L

- SH: XISA ERE 8 27, 27 2[42808], 85}

cBHEJIEMEE M 76km EHE 137

- Bk HEE S0 gEs, SFH HIDIE, SE7 283 SAMSENE AlE s o
(20098 S =24 =TS 2 JR HE]

O AFAE Ao F2) AAA AFAE AFFEE A 12 420909 $202 vd 6%
Wole) Z7heE e e



- ZAAA <F 40071

o} Ao} =

FHo

o] o
P

oy EASNM £ F9 AHY A
2 nFsol
- ol % FA ABAL AN 7 AZEEE AAshE NFS VA ACT &
=R AR A, 2008 9)

R

£ (50%), CIS(25%), H-w,

13.0%,

LIME 1.4%, 2 x=d Y2 9.4%°l B335tH, UM A| 76.2%E =
<E 3-18 AA BFAE AN2"Y AR 74 dF (@9 =44

Tl AGT LIM w2l e o A

& 22 8 287 317
R (7.0%) ) (2.5%) (90.5%) (100%)
o 15 5 11 12 43
‘ (34.9%) (11.6%) (25.6%) (27.9%) (100%)

S} AT 6} 20 1 20 26 67
(29.8%) (1.5%) (29.9%) (38.8%) (100%)
(20.0%) (80.0%) (100%)
% A 57 6 41 333 437
(13.0%) (1.4%) (9.4%) (76.2%) (100%)
W OKt® o ZTEl (2008) ‘EAESE o= M FAEE", (EESS xizF 2 MR

- ButEoe, 22E
57} A4 A%

*

i I-F

=% Mojut Xt27E,, 88 289,

R0

C])Z]'

p. 8.

FA VAL 32m 4dolE 7

R} ol U 2] A 7
: LRT Rolling Stock, SYSTRA, 2014. X2 (&t&

= O
Eese

A x

= =

2 A

o

T8l &

EF 3

a5 2
O F H oF 2.2mE(27.72

7|E

3 200k €2.59<) %
© 1€=1,2602 7|%)

o—]

=T

&g A G A AN, M E YT H AL
wHtEYAZE AAL A elA 20%2]

[e) [e)
;1(:-! 'ITE'E'

11,0

80

60

4.0

PRI

-

(29 2€)

[51%)

CEE

44

{20%)

592

1.3

w-

50l

Cis Fu0|

0.3

SfAlot

%1
L2aferyof

(TS MEA, € 219

0.6 0.5

EER
ohFF

<IH 3-27> 2012'd-20143 AA BAE, EF AGAR T2



O

A7l A 2021 71<) 2000%F

A AHASZR O A ) 20161 229 30007
R E +A71E + AA7]9, A7)A DT, 7Hd,

e

2N

7=, 2tEE, 914 <

Q.Y
s

Ae ) o AROE HAF Aoz AP

- 4z A s QZete} 5G & ARl 0] TEESE AntE AE, AUtE 3, ATE B2,
A-eFYaE, NAMN 2, 2, HHolE, [oT &okoll =40 FA7L ddHnz, o}
HET =zt FARY AF 2ot 9 A4S Jos Hud

- FASA RS oEgAloldel Wl TS, 20161 d VL E JRAE S FEol
96.25%% 71 w2 HrE&e YHEa o, Aeak FH i 255% 71E FEl
1.20%5 AHAetL A"

- AZ1AFHEV) S FE2 20161 6,000 SN AR BAE 27.23%= ST, 20
2ldel= 29 28l o5 A= M

- FA AZATF AL 20200d 89 Rt 2ol A 20253 4008 2R AFE Ao Y

(52 BAFA A4 A¥2E 2020858 AZ oAH

.

HHe AUE
2

(he]: A9 24)
2016
200

MarketsandMarkets,

2016

22% 3,000 1
L3 -L
, 006 _0% 003 016
2016 2021 JERE ST B2 RERSEFE 78
% Kp@ © TechMavio, Global Wireless Chargers Market, 2016 # X2 : TechNavio, Global Wireless Chargers Market, 2016
g2 BAMEX Xto
A BAMES AR MEE) [E2Y FUST AEQ
T LT Ao © co&T 4 ol -IEII-
HZZAHOME 2 3 HY]
WIRELESS EV CHARGING MARKET, BY REGION (USD MILLION)

2022-p

2017 2018 2019-p 2020-p 2021-p

- Asla Pacific ® Europe  MNaor ek

America

2023-p

Row

2024-p  2025-p

“Wireless EV Charging Market by Charging Station (Home, Commercial),

Charging (Stationary, Dynamic), Propulsion (BEV, PHEV), Power Supply {3—11 KW, 11-50 KW, & >50 KW),
Vehicle (CV, 2 wheeler), Component, Installation, and Region - Global Forecast to 2025"

- A

=13
=

s

HSIE BAEHI | AL ERT|E
a9 3-28> NA FAABAE A

,]

AEEE 211A), 2017.09
AR



pa|
=
Tl
T
jifd

N
AJo

A AAH =

D4 Edel o

<l
pul

ol
G
o

[ world market study)2 A+ 2.6%2] 1L

==
LN

) FE( “18.1. 7]

[e)
3
fin

O A AA A=A 232x

AL 72% d #E2E AA d=AA 31%9) sl

A, A2 A H A Z=AD, 3H3A]

2

(FREAZAD, A, AEAI(

A, WEZQ

=i
=

i+
ol

34, BRT 7159]

A

7 %

°] 1/15 " 1/20, €t

312

km 2H]7}F ]

Fod A%

)

Ao 1/10FF &34

271,

3L

A5, o

L —
)

AN Z33kE o] AR FF 202013 7HA]

%«
= -

Howm

=
3

- @A) opAo}

o

25 AA7AE GAE o} v 2.6%°]

B SAEGT} oF 22

9

|
2 W27 AE Y, A% Az A%

- A AAA AR

7] 249 B a5 AV T2l whet

=
T

NREALY 7l w

0

of
Gl

=
o
sl

tolBel= Effo] APHALY

S

o] 2§58 T4

=

- ZAAN =, BMS 59 Z4)7)

2o} 5G ¢35 AM 0] 714 sE AgF0 4, vEolE, 0T Hofol 23

hyA

aKe)



38 Zujel 7|&

1.

- 72 —

o B
o T
T |
S m
~— L’ o e
oK <0 r r Ho — oK _m_A_._
4 el =y __|uo o = H D =
O 17_Av_l oF |- -_-— |_|_/ 10 c
ﬂmmM m___n_x.AmxAon._N.me.._
N o Tl = e T oS g5
~ RKiIc K = H.=2 T
T N op 0 Mo zilo =z ur & ®l's Joi ~
b % axmaamm _ K
T o 3 ur e Hoowr | 9 — N
I > (S a = alfRE
o E My g 30 o o [gp MO KO| 313D
E__l _+u [T . A_ :n_ —_ 3] _An_nr o
ol = < mxoMﬁg/_/MﬂH 70 70| DOED
%o wm Y w | = < E N EES 7 i _.._ou.:o_._._|x|._n_|o K{ 0 30
£ ujr N e _ < D o = | Ko X j=r i 7 ® < rt Ki Ho
o K | 5o, N I R bl s oE > B0 1 o= <
- W = U9 G |E|IEs oF 7 K <T {4 e
_ T = m | Ro o g ~ |= = = 30|00k g Jn 7T T (RO O o
Fize o = R M
LN 7 ® S| T uB gl e
T MmN L3 " - i _mu__u — oME v v &
wm o T o T |2 < A o
MoE R g |z = i Al
T % | R a 3 =
. i i wir 2 wr
a :_o BN A = A
= m o =) =)
|.A_| Ho — = 32 D e il OT
Ra N we | © | on 1l il
T = ¢ ° = oF B : 3 )
T E= 2 @ | N Q
T g |3 L ol
I — - < Kl ol = wl
Lowm B K = e I B E
0 3% S IH N | o | B | m
= .5 S - Ir_ | o Klo o Mo o | ™
o N ur ot T| T < Ki- mae | oo
T 5 P/ M ujo M o o0 Mo | NOR
& _ 1 °3 — Lo %0 £ gjo I
IH - % @ N g | %S W | B0 50
o B Mo = == = = 0
o A N 10 g Ho| = ur
N —_ = X "
T P R KO
< 1l




pal
Jlo|©
~ mo
R =
Ro|<o
KIS gl M-
= =|#0
_ _d|Xiohop
DR 0 R D
ol ol | > 31 5l
"l &l o B0
M nH == |[= KO KO
— — <4 |_._._ LuO LuO
T I NN
1101551 <o <Jo
N |
™ %0
foi! W
L
& =i
I
ot
< | 8
[
ol =
pal Ok
M &
z ol
4r KO
H N0
{lo

I
i d|
o
[

__o“_
0F

p
Ao

oy
i
W

wK

gl

o)
(g
&
1
il

~

0
M_o

]

iy

3l 7

8

=
-

AL,

S

Jd Ay AT

2]
a3

24

=
=

of

)
il
of

oy
fan)
)

No
T

=K

i

0
Mﬂo

K

Sttt
Al
165
139

151

203
281
367
292

S

EP
18
10

32

43
36
14

12
24

us

26

93
110
15

11

JP
76
22

44

31
40
58
38

Skt

o

TH, 2 THEH A9

KR
59

L EE!

49

153
105
163
225

71 A2}

o]

<& 3-2D

=
S

Skt

S

o 5%

82 BHEfZ AL

o

=

bl o

°©

1=IR=S
T

K
ol
Ho
Kk
olo

0

3

BEX

°

B
ZF

=N

o

2

=

19751 F-E

w=(PSD)

L —

T

5]

°©

A HEY Z23E2E HEPST)
o] e &

B

ol Hola, AT S3Ed 7P vd& BAHE 5 Ho

=0l o] FolHaL, 2000t o

S

o
Az
R

)

Bl

o] %7}

&

AAT Qo AAHE EHZ

-
L



Bolx g}
- QREH AS 1977IRH A%E S3EAC] 2K REsA olojAn Qe
AAH o2 EZUel ANS F7HsHE B Holw Yt
- HYEHY A 19809 SHENC] Ax mES Ui o), 19909
BE Ha7kA RESH SZUe] ool : gt

St EEJ zET ¥

KNORR-BREM SE

RAILWAY TECH NICAL \
RESEARCH INSTITUTE |

AEOIHM T | R MR A|AE
mUjE 2| AlAH
m &N HE|

.
m S UTOITE

SEETENEI

HITACHI LTD

| mpsTEeE
SAST JAPAN RAILWAY CO
PR = 37| UH7|
2 | wRC A2
SHRAECZAL | RC &=

T T T T :
o 20 40 60 80 100 120

O (39 1091 =9 d=xFEok 3l AE{FEF 45 e =2 /T 2 A
I FEste] 49 10919 E9d2 =9 FxEET|edAT Y, 5L KNORR-BREMSE,

Y E 9] RAILWAY TECHNICAL RESEARCH INSTITUTE, &t=r9] AFsEo]dA =23 A}, gh=r

o At =" F24 3L, d£9 HITACHI LTD, ¥+#¢] EAST JAPAN RAILWAY CO, gh=9|
A=A 2720 ALSTOM, =9 jt=ralsd7-dolar, &9 109 ¥ tirEol
A= dE T4 doly dTaRA o]F0] EEAFECE B AE&FEoF 4
0 A=+ d 2 ASs 34 JlsioklA e F8 A7 FA=E & F Ao

- 29 10919 &9 T M B Ssede st e =9 dnEEred T
A5 A EEd 1153 & d&F viEd A2" Zledd 114, Tramg FA5d A

o 334, d=AFE F371 d=7] 7€l 27, AP A%

H 7led 274, 8% BEE A2 ERO HAE Ve

e}
of
re

§

iy
A

o] 1274, 1EXAZAEY] 7]Eo 147, $4AAHAEPSD) 7I&o 16742 EFEYS
RS B o, Tramg FAFH A", Tram& FA37 7] 2 A A#E
FAYE HZPEST) B 7enEde) dud oz ¢35 Aot



wm oF :m_: ™ me ool mo N M v W = o
— N hOX SN = ) T
e T T o & m
0 Mo = T . Gl ojn T n
£rl pnigg oes BET Zggggg o g
R OU_O % ﬂ S kg 1 ‘|m| : ~ - - u (=]
N w0 — = =gl
g Toaz.) fw Tz i
ChmoPepm ey K £ a ir
mu_q%%ﬁﬂ%ﬂﬁ 2™ ® o2 =
a " G+ 5w B :M_ & o o T M i
TP ARG gD W o o 3 :
SR A - P g %
"R lyce Tw Yy < i
%@.ﬂ%%%ﬂ%i R T z 0w
DTS S q 0N
K £ I SR S S
= O] — 5 W 0 < N =
o B H X S o . CY Nid DG =
plew EE LY o T o o |
o < H No = . S o - wﬁ 2 I R = Wm 55 - v
= ’ _ ~y " oR — |
AT~ g Wy X o= A0 o e "y e o K —
B B W oo ~ oo o H g ur F B o= R ——
& =W z < = N T o 3 - —
S % als! _M: _ _wAT - B w E._ ~o o—n L.._ " 1&. g
» . g ZX T R g g T % w MO —plll
~y N (o X e ©°f o ——————e
r PP FE S aE e © T o ® ff
® N/_o N T, < m & o gl = ol e v of me—e
el A A S A
I - S S S st
z_.E a — Z J— zrn 70 _Z_.E z [ 5 ~
o _ % &m0 B R oo
o = o o A N N ﬂ@uﬂ%%ﬁ |
gxétgrregsze . I wd Foaosoeoaococooo
- N oo — mm N g o o5 c Mo M X o N (@]
o o N o o A R T S B oG BB O =
oo R R T de B O W owe AR A N T
AN
| | | N |
O

2020

2015

3 5%

2010

E

=

2005

2000
<1¥ 3-30> H&ZF ey Al2H

1980 1985 1590 1965

1975



ZbMe AMnE, FREH A9 1904 PO oFolAY B3 2ol
20008t S0} AAHoT FAE S5EYo] o|FAAT Yuk HFEH Y} FHUS
o A% ADAA HEH O EsEUo] o FolA1 Utk YREF ] A AU

g

| =3 )
2= T
T Fol P B 5HEUL Sa o AToE tha EHEU] gadts
[e)
=

Hola it

4
HITACHI LTD |—

EEECESNCIVD

sRECIeEsy B at 1

KAWASAKI HEAVY IND LTD

TOSHIBA CORP f—

MITSUBISHI MIDTORS...: mEP
fesze = |B & ) mIp
SHIKOKU SEISAKUSHO KK :_ 1 KR
el EE o | HUS

|
TOUDENTSUU KK _

TOYOTA AUTO BODY CO..,

SIEMENS _
(e

o 2 4 B 8 10 12 14 16 18

<1 33D d&F g g Alad 53 - Sd9UdE V|eEX

AFEoF B EEEFECF 4] Y AdEEFE] M 2 A5 ddd E¥
<] <

o
el g] Al 2"l Z]zol dojA= 9] HITACHI LTD7} 7H %<& 17

Ao 53124
FAL, o Aney FANA) 1179 551298 AT, dRIEEATY
o] 11719 58124 S 19T,

- HITACHI LTDS] S3129¢ Bl 137, §golA 470] o] £oj5 7, Arjzdle] =
A2 BT BRA TR, FRUE/EATLY EHEYE BE B4
ol FoIH . 49l 109 Y o] AR} #F FA | sgJol} AFLo|T oS
o] Zdo] UFE YRH AFolM o] FolHSS B W, tlEF MEe Axw F)Ee

GEH o] FE3HIL Ae ALEZ FAHIIH



O Tram4 F4F7 Al2H
T3 (Wireless power transfer) W22 HZxpgFo] F3 T A} Fo] FAHo=
AEE FFd FE /€2 FAAEAS Ve A7dyAE AV f=5, A7 33
2 A7) P2 HI3 T o2 FAog HAEdte] woko] REA Al HHPE
Ao g2 H7lUAE Faskes Haolth
Tram§ FH4ZF3Hd Al2", Tram§ FAFH 7|&€9 A5E WA 535S AuEH,

Total (%)
=&0|37 SN
20 - 50%

16

) VAL

12

i8
‘ A - 2508

10 — 100%%
8 — B0%
’ =72 I*f " =
a -50%
2 / -100%
/\ / 150%

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

<19 3-32> Tram& F4AZFH A2H E5 5

134

R
I3
O
— do
o
il
=)
Al
{o
/e
c
>
—
(@)
O
=
=
Z
O
N

ol A o] Fof AL,
QUALCOMM INCe] E3|&d-& oA 7, oA 34, ml=olA 23, FHolA
170] o] FoiH T

251 10919] =09 AA S3=d 9271 FollA ARt o]l 5770] Fk=molA o] F
J¥ee & W, A9 10919 &AL F=olA TramE& FAHFH Al2=H, Tram& +
A Pz

A5 71ee 551 g FY3t= Aoz H]th



SHEH A2 |E

HAECIeETd
QUALCOMM INC
s e g

PANASONIC INTELLECTUAL...
IHI CORP

NISSAN MOTOR COLTD
WITRICITY CORP

aigelEEn

MR

Zoox, Inc.

SEEHEA ZABA

TDK CORP
YRIO| e F 4 B Af

T T T T T T 1
o 5 10 15 20 25 30 35

<1d¥ 3-33> Tram& FAFH A= 3 - 28 7|eEx

O A=AFE F37] &7 7€
- F71EE7= U7l T FNE 4F, =2 FYE
°ﬂ net FFdl Fe VNAZANEN, EAEE 2

- AERFE F37] ¢E7] 7@4 =3 A

-3
e
¥
2~
o
HUO
o} ok
By
i}
=
X0,
v

X
A
b
e o
rjg
o
ofd
=
E,
L
o
>,
ey
2
ol
N
=)
S
S
(e}
i
!
.,
&2
o
0
N
I
2
r (o]
qm
Qb
M
rjg
o
o

- 350%

2% - 300%

- 250%
20 -

L 200%

- 150%
15

SHE
10 I
1 1 ! '
5

o LA\ /\—/\/\

1975 1980 1985 1950 1985 2000 2005 2010 2015 2020

(19 3-34> A=AFE F37] 457 58 5%

[~ 100%




KMNORR-BREMSE

WABTEC HOLDING CORP iz

IR E A/} 7
WESTINGHOUSE AIR BRAKE
TECHNOLOGIES CORP
: = EP
HEHEZ 7
NABTESCO CORP r mJP
HITACHI LTD
= KR
sunsas B
mus
MITSUBISHI HEAVY IND LTD
|UIIFAGTM|A (BB

f T T T T - T 1
o 10 20 30 40 50 60 70

<ad 3-35 AEAFE F37] ¢57] 53] - SdUE Ve =

- FrbER Avuw, G5 A AT B MY we EHEUe

A, 2010L:1ﬂ1 =01 &4 —‘—%04%%01 o] FofA AL At P =5 FHEF

o+ 0

Bll‘
e
re
2
o
B
ob
rr

o) AP SHEUSE Holn 9ot Amoln

o
B>

Aol H AT FECF 4 E U EEFY MY F A3 #dHE I
| =9 ¢] KNORR-BREMSE7} ¢t=# o 2

o2 ul=e] WABTEC HOLDING CORP7} 871¢] E&&H
R, =0 FE" FA3AL 719 5 EUE SATh

S FHAAA 267, wFlA 177, dRAA 144, =
Al 1370] o] Fo]%&. WABTEC HOLDING CORP2] E3 =& HFHolA 274, n=d
Al 27, dEOA 27, FEoA 270] o] oA E. AUWER F2A3ALY] EFEUL
AR Faol A o] FolH STt

O AAAZY Z3YE AXPST) €HE 7&
. TP AE 2ZIE S¥1n ZHe mﬁ}%ﬂiiﬂﬁﬂ*ﬂﬂElﬂ SIS E=

E SHEE SYFc T7EE 7HAA, $FNA /\P |2t 23 E SHEE A
oA Yt AAste] ARAEA] Ae A= AHS 7HAL AH
- AH AFY 232YE A=PSD €dE Ve AR HA Ssde duEd, &



1%
N,

7 ZMEE GPHOE o|TolAW SsZ el 1997dRH HIAA ALHow
o]

)

Total -
| =070 S5EM .
18 = 3508
=otH
16 ﬂ =S ! — 3008

1 o
[ ¥ -
\

A L 150%

0l
i
118}

1008

||
. U \ — 50%
I -I-l = L D%

] B

:J:I I I /\JI /'!

A A n Sl N\ i
1975 1980 1985 1950 1995 2000 2005 2010 2015 2020
<19 3-36> 38 E H=PST) €dH E3 5

271 S7hskth

=539t A9 247 dAHeR Ao pdHOR S Ede] o] FoAaL 9
et EAtER 55

4 & FYstrlel FEvh Aok AR5 A5 19903t FE 53 E o] o] Fo

# we 27de E8%9e S9i, Theow U®e| RAILWAY TECHNICAL
RESEARCH INSTITUTEZ} 1279] E3129<S st9a, e ZyFo] 849 3=
o St BRAE/eATAN AP EHEAL AR BN olFojA,
RAILWAY TECHNICAL RESEARCH INSTITUTE®S] Es&de EF LEIAA o]Fofx
o 9] 109 29 tFRe] @Iy AR FH9 7] ALz0)T o5 Z9

2
E r



of R FT YEoIA o] FHee B ul, M ARY ZAYE A
al

B 7l d&3% 3xo] FESA = Aoz Hld.

psTEEHE 7|8

Z=(PST) &)

EETS P L
RAILWAY TECHNICAL
RESEARCH INSTITUTE
z2uzE
Max Bogl Bauunternehmung
GmbH & Co. KG
- mEP
ATO| MM FAIS|AL
ZEABIAENF UL mJP
zo LU ol =AH A o KR
Z=A13| A 0] 0] 20| |
- mus
FABINEADAN
EAST JAPAN RAILWAY CO
Q ; 1‘.0 1‘5 2‘0 2‘5 3‘0
<1¥ 3-3> =3 FYE AZPSD) €8 53 - SdUdE 7|&EX
O 8% 648 23238 =R0O) IE V&
- 3% B2y ASEZIAYERO IAF e Axd AA 55 AVEH, £47]
A AR AAAHoE L2 S EFHo] o] FojX L flar, 1990t FRE o] %
Re BolEdo] tha F/HE Reg HolAR, ATolE 5Edol i Tastdrt

Total

i6

14

| =ai0=270 ssi=m |
18 = S50%
T - 200%
L 1508
12 =IE
100%
10
50%
s I
0%
-50%
4
2 \\/\/d \\//\/ !V._— 100%
o Y / ; . . . . : ‘ 150%
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

<1d 3-38 A3}EZIY=ER0) AE 53 5F



—
[de]
O
oo
T
o
o
FPI FE
i
X
O
A
e
i
40

EAST JAPAN RAILWAY CO

RAILWAY TECHNICAL |
RESEARCH INSTITUTE |

gz |B i
mEP
FAlg| AL e AR |8
RAILONE GMBH | mJP
PFLEIDERER
INFRASTRUKTURTECHNIK...| = KR
ALSTOM |
Ollendick; David | US

P.|Ollendick; Robert W. |

GREENRAIL GROUP SRL
K T T T T 1
e} 2 4 6 8 10 12

<39 3-39 ZA3ZIYERO HAE 53 - SdE JeEX

75]—
AMe e dnEErlsdTde] M B
1279 EFEYS a9, o g YEol EAST JAPAN RAILWAY CO7} 84, ¥
AILWAY TECHNICAL RESEARCH INSTITUTEZ} 1271¢] E3 &S sttt =
EATYLE AR oA o] FojF AL, EAST JAPAN RAILWAY CO9 E3&Y
Y B oA o] Fo]x 1L, RAILWAY TECHNICAL RESEARCH INSTITUTES] E3]%
T YEAA o] FojH Tt

U AA EEd 727 FolA tiFEE 643d0] =, vl H Y
=< B v, 49 10919 E9Ue =, v 2 dEoA dA R3S
St AYERC) H&E 7€ 53d Fro| FH3= 202 BT

o2 o m rfe
£ rlo bt 1o
o
5 2 41 T~
e L=
lo

2
o

o

=

Q)

I

2
X
2
od

-

o
a0



AR, 24713 AAlol 23 A

]_

2ASEY] J&

oA A

O_E — [an 7 —
&H ox W_ ‘__.__._w % Muum iﬁ _z_.E ;AE OT_
= £ m e & 8 2 g & o T X o w wr % ®
JJ & 8 - o o —_ ~ o F ) wjr
% - p N R s Boad
il Q ] ) N WO AT
= N o}
* & R R S I N BT
e iy : W S N
o ~ n o X B 7 No o] el it
o Ho = -
=] ~ J — . R
i 2 - o)/ Az TS0 W R T
o r..ufrl.llﬁru S o AP uﬂ‘_ ww. wﬁ H = = % oo
e = m e ~ R = = X o X W%
B o) | == B = ~ R T H 0 )
2% "<l A S
S i i o o N E oW T oo
i ’ - N R 7OTOR - £ W _
o B EW Ly MR g . 583
= 5 ' SR < ) A
4 LR A S i
B ~n HU n %4 Ny BL ﬂl o_l agC) _ E..._ = E..._
S HF fziarifziic
G . o ok d o o7 T g F oy
e A FmRmE oL TER
° 3 . 55 SR gRUAT D p TR
o = = ™ o wir T mt = p.m__ 5 <
G 9 e , W E_ﬁm_fﬁoiygfbﬂt%%
® % U= 0 rEErisafos
) wjr ™ ’ Nk —_ )
_E_. - 5w @. Ml T o8 o ©° Y K it ny
> 2 PR Emw_%aﬂﬁ ujr
ol 7 o i} 0
& T - A M@H%W%mmﬁ%qwﬂ
ul) — 0 W o - mm B 5
ﬂ - M~ ) \Nﬂ - T — _vL —
J — )] <t o N T TN B
= T 8 & & & g = of S 03 dom o=
W X N BT TR "R
ﬂm _m ~ . "o o om oo Ho
" R OE oM o our w9
|

ANA FHAA 97, m=

ALSTOM<]

[e)
=3

ol A o] FoiF



A 534, 6&5#01] A 1z0] o] FoF T
- 29 10919 =99 AA EEd 12971 FollA Ayl o] 4l 81xd0] gh=ollA o] F
A¥we = W, 49 1099 YU F=olA 1HEH2RHRY] Ve S3d gr

W EP

o I a4
UNION SWITCH & SIGNAL.. '}1——

FuoArthAR| Lo |

RAILWAY TECHNICAL... mJP

=
i
GENERAL ELECTRIC CO |
W KR

(Folu20letx | 7 Y
|
axrol ([ 6 ]
wel | = US
VOS5L0H SIGNALING USA.. |
z=asiA g | B )
Gr 5 10 1.5 20 25
{O¥ 34D AEHAZHRY] 53 - SUUE 7eEX

O +7%7% AEPSD) 71&

- 273k A E(Platform Screen Doors; PSD)S H e A o] 27 Hx5s <F
AANde dFo 2, FEANd= EF ot date] =) B30 AF & FFo
= %?J—Er% HE RS 6515]]0]1;]._
© EFEgS AfRw FZESF O A A
= 93, 2001¥EE AzE EF=o

é
-
X
ol
okt
e
}L
>
o
ok
E
—|~
i
2

- @IS} 200430 FASA 2R AL
A BAZE AZHU7) W2 o 1me
- —P:E—OH 3919921 o]

3
o] o] o)X ke Fu7]7} vl



Total

[ =sozzHsazm |
as o 4509
=517

40

 200%

35

L 1so%
30 - {
I 100%
25
I so%
20

15 ——

10 T

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

(1 3-42> 747 dAEPSD) 53 TF

Zé_Ei}%*v‘i‘—ok g HERFEF FAsd U EEEEY Y 2 A5 #4dd §
E£(PSD) 71&dl JoM e FF=o FmuFATA] M B2 1919 S5Ed
3}9231, Osoz 3o diderjedde] 1619 &
KNORR-BREMSE~7} 1071¢] & &d& 3tth
71E2] =ojF o] ofd == PSDE /LR TmuFATEL] SEdL FTolA
10, L&A 47, F-olA 44, =M 170] o] FojH & d=xdErledTdY
532U tFEo] dxelA o] Fo1% 5. KNORR-BREMSES] 53| &
A, v=olA 43, gh=olA 1x0] o] Fol

o
ok
e
o
o
52
K

it

e
o

o
rlo
=
Al
2
>
(@3]

49] 10919 1‘41‘:":'01 f‘f&%ﬂl% du Zx 9] Aol AFLolT, WA S51Z4 106
A Sl FEQ 91xd0] =3k BN o]FolFgS B w, 49 1099 U
& BT QRN SAAUAEEPSD) 71 557 Gro] Fes Ao Rl
STEUHE7IE
sansdET
sascTadng
KMNORR-BREMSE
2= 43] At Tl 0] 0|21 0tO]
MNABTESCO CORP
mEP
EEEEE RN
MITSUBISHI ELECTRIC CORP ] JP
KAWASAKI HEAVY IND LTD
LSNP FKR
(FS2AS =0 b
e
—|I—A2{ FEA“OFOHE'

T T 1
o 2z 4 B 8 10 iz P 1e is 20

<3¥ 3-43> 7% ¢AEPSD) 53] - SHUUAE 7|=sEX



No. of Applicant

20 30

10

wr wr m
" K =
ﬂAl_._ AT _r_ﬂl ¥ g
W = Al 1R
ol o = 2 2
J s 5 s

"o Z - : | B
B R o g N : :
e r = ;
‘UI ‘mE o< ‘.w.x_ " 8

—~ AT = ]
- ;
O,_ Jl H_._a W_l\ﬂ_ W -
W BN . o .
o @ i : W
E— L._I =3 o ol %

N ) Y
Moy x £ ’ h ’
R TS . |
KX oqr 7o 4 2
Mﬂ E._ AT._._ m‘M uopeoijddy jo ‘oN uopeo|jddy jo 'oN uoneo)ddy jo ‘oN
i o] N
D ﬂu ) 2
.‘WE JI o 2 L "
e ® :

o : |E 3
=2 o 2 : A
FoB . | : -
N oop Mo = -

200

150

=

100

G|

o =

]
<
173119753 ~1980), 2-7H(1981d

W), 57-7H20113d~2021 ) o2 Y

]
&

b
-

-
| .
KeN
L

50

No. of Applicant

20

10

=
s

uonesjjddy jo ‘oN

uopeayddy jo "oN uojjes)ddy jo ‘oN

-

I AEHE sk HA
‘04
U

%

a

-z 7
1v1~2010

o N
No & %



5 H
- -
I ]
8| B
5 S
5 %
3 2

70 80 E o 10 20 30 50 70 %0 1

(1Y 3-44> 71€EF7E 7|eAAZAEA B

O (WL weg A2 71&92) 177H19753~1980) 78 37-7H19919~2000)74 2] A
AAoZ EFESUAST) EF Y57 AA38] ZV8tE H 57 DH#]A S-S Hola
377H1991~20006) FE] 577H2011d~2021)71A] AA A o2 E3]ZU1F F EFZE
A7t Al S7kske 447 F3e 1Y

O (Tram¥ FAFHA/FRA A2 Z7|EH9 X)) Tramg FAFH 7€ 20061 E3]&Ue] Al
Zg AA7|e2 A, 71EdAE 477H20019~2010) 2 577H201149~20219)71A] E-3

S EdAF7E FAA Sk 487 FEE 1Y

7] &&7) 71€9A) 17719753 ~1980)FE] 377H1991d~200013) 7}

S5 2dTe B8 EAJTIT AT F71she Bls 7] ©Ale] e B

o], 377H1991d~20001)FE 472120013 ~2010)74A] A7) S-S
(2001:3~20103)3E} 577H2008'3~2013 )72 B3 &dAF9 EEYUAS7}
A7 TA Y FdE Y

O (A Ay Z3YE HA=PSD) €N 71&H X)) 177H197519~1980) 5 37-7H1991
W~20009)71A) AAH o2 EFEUAT) S U7 AA3F SU1etE HlE7] 9
o] S Holx, 37ZH1991:d~20001)FE] 577H2011d~2021)7HA] HAH o7 EF

A4 9 EFEd0F7 Al Srlete 847 s 2

O (3% g43 ZAIJZIYERO AE 7R 177H19759~1980)FH  27-7H1981
W~1990 ) 712 Bl 7] @A FAS Kol 2?7}(1981»3~1990»ﬂ)bﬂ‘ﬂa 47712001
A~2010)A7HA] HAl oz E5EUAF 2 EEdAT7 Al Srtske A7) o
248 BolAh, 477H20019~2010) 5B 57320083 ~2013\ )71 A EdEd e &

HSULR BAAT 497) FHE 29

el

SA Y] s Hola ?7}(1981W ~1990)d 7 E1 4:rL7P(2OOlL:1~2010W)W77}7<]

slEddds & %0% A7 AL S7lske A7) Fde Hol A 47



Z7H20013d~2010 @) F-5 57-7H2008\@~2013WW)71 ] Es|Ed ATt E5 =57 T Aast
= HE7] s B
S7FAZANAR(PSD) 71€EHA) 3771991 ~2000@) F-8] 57-7H2011\d~20213)7}A] A A &
o2 55259 AN A% FEE 4719 WAe) g 1nY
| E =5
. M ETF] =
<E 3-20> A5 &=
=7t | 2R 2Eo| HH Edds | =9 =
PowerTech
BATTERY MANAGEMENT SYSTEM Converter
= EP20197 | 2019.04.
AE ,
EP A& HAVING SWITCH CONTROL, IN 21221 17 GmbH]|Ellenberger
PARTICULAR FOR A RAIL VEHICLE & Poensgen
GmbH
KR I=E M xEFL ujgla] A|AEl{Battery KR20180 | 2018.12. (=)oto]H]E]
A28 System for Railroad Vehicle} 170765A | 27 v
SAFA 0% AAFA LA 5
Y 352 A &% Aol Lu2Fo|
Mgd PARAAS S B3 A2
{Wireless Power Transmission Wirless _ _
SAEA : KR20180 | 2018.11. | StisiQl SAchst
KR A< Trolley Applied Speed Control 141547A | 16 -
Algorithm For Meeting The Charge -
Amount In The Dynamic Charge
Interval And The Static Charge
Interval}
H| E BEAT W e A2 % U KR20180 | 2018.02
KR }\q ;Eﬂj} {Battery Management System and 015391 Oé ’ (z=)o}olu]E]
Method for a Railway Vehicle}
A ZVALO US15/2 | 2016.09. OVERHEAD
US | ga°" Platform screen gate system 76580 26 DOOR CORP
274 D7wo] o|EA] 2K BEEl2 Y
JE o]8st Ax fUdg
A 2{QUICK- SETTING AND
KR | RC A= | HIGH-STRENGTH MORTAR CONTAING If1R72201106£ %816'09' ZAB| AL AFEALY
EPOXY RESIN COMPOSITION
SLEEPER FOR RAILROAD USING THE
SAME}
- System for securing a screen door Us1s/7 | 2016.05 FAIVELEY
XN T7VFAFO . .
UsS | g&° T | module to a platform and associated 37841 31 TRANSPORT
erection method TOURS
AZVA} P2016- | 2016.03.
P oG8 | mawm a9 oo A aoppy | | D anesasy




=7t | EF ZEo| HH EfHs | SH4Y =3¢
WESTINGHOUSE
Us %571 | Radially configured oil-free US14/7 | 2015.05. AIR BRAKE
obxy| | compressor 05339 06 TECHNOLOGIES
CORP
A A Ad A2"E A 2-Es{Power
O EE o
KR ;ﬁg%‘j supply module for wireless power Ifglzgzlgllg %814'09' st |ad1Y

transmission systems}

L3}z ol5 o=t g (A AR 7093 -
P géygg A o8l ey gusAsiHE | JP2016- | 2014.09. drnEATY
Pl A3 Tof 542639A 11
X35 -
P o | SARHA S 2 orEs] U 9 upa JP2016 2014.05. | NUOVO PIGNONE
Qr& 7| 514361A 19 SRL
AZVAFO US14/2 | 2014.05. OVERHEAD
Us | Rqa°+ Platform screen gate system
Rl 75148 12 DOOR CORP
P =k AT XeFg8o] XX A|AE 4l Mo & | JP2014- | 2014.02. MITSUBISHI
Al2g A 031105A | 20 ELECTRIC CORP
TAP 3 AL olgd AP FA
oxad | D FA 48 A]ABNLinear propulsion | KR20130 | 2013.11. | = — -
KR | Heg™ I e R i R |
AT and wireless power transfer system 138300A | 14 = =
using 3-phase coreless ground coil}
EgeqS At EAATE B A A
o &R 2 A|AEHWireless Power KR20130 | 2013.11 .
KR T OO . : ?‘5_]' “57]}\ﬂ c‘)_
AL Transmission System for Tram 132247A | 01 = =aT
Vehicle}
=DSEPS A A AE A ABHSYSTEM FOR | KR20130 | 2013.11. | =15
KR | heg™ I Bl R g e
AlAE TRANSMITTING WIRELESS POWER} | 132256A | 01 =l
Redz 97188 d4as A PHad
M=z A|ABEYFEEDING SYSTEM OF
SRS WIRELESS POWER TRANSFER KR20130 | 2013.05. | _, _ .
KR [958 g e ed 7Y
—a SYSTEM FOR REDUCING THE 053840A 13
INDUCED CURRENT ON THE RAIL
TRACK}

ACRted /A ZAAAE @ T AR}
ar

KR E\q‘ig} F{STORAGE BATTERY MONITORING | KR20130 | 2013.05. Srfee marea

- - SYSTEM FOR RAILWAY VEHICLES 053619A 13

AND THE RAILWAY VEHICLES}

AEAIEE ZAA0| AojA~E o

KR }j\qfig] @%i}%{contml system of railway' KR20130 | 2013.01. EECERER
—u vehicle storage battery and the rail 010889A 31
vehicles}
FA SHF AT HRFAY AFHE
KR 378}78}?_} o] 7H111]7.<1]01“J‘1,*{Screen door opening | KR20120 | 2012.12. T e
i and closing method for screen safety | 139620A 04

device on train platform}




=7t | EF LHo| HH EfHs | SH4Y =gl
=37] _ _ _ _ _
P o) | BE A ooz Biua) Ss1207a | 240" | HOLDING coRe
ua
Us %3571 | Oil-free air compressor for rail US13/3 | 2012.01. | WABTEC
=) vehicles 50980 16 HOLDING CORP
~a7 _ _ _ _ _
P OTP_W: e ALg 3IUE A a0t | 291101 NaBTESCO CORP
ISR
R3ly _ ~ B _ _
P ;;7: e AFE 37 4F AR B | 291107 | NABTESCO CORP
u
KR naMaz | 271718 ZUE YA MAEE 2 AlA | KR20100 | 2010.05. SEe
= Z3
gt up 045727A 16
"ol AN M| g wE PEAR
R 2l ]- | i , ! | kr20090 | 2009.02. 1A oo Aol e
IS {Motor drive apparatus for a point 011922A 13 ot=1d |l=2d+d
machine in railroad}
Yokl M 2RISR AEHCC B7)7]8 AAR| KR20080 | 2008.12. _ _
KR | xeb] - . ERENR LY
= {Point Operating System} 130795A 22
Device for moving railroad switch
EN oints, particulary high-speed ones EP20084 | 2008.11.
EP ;}:%E points. particuary migh-spee ALSTOM
and method for moving railroad 25763 27
switch points
Ed TJ2]j7 xA ZI2]E &89 A Max Bogl
KR PST & vhi{Track and Method For KR20087 | 2007.03. | Bauunternehmun
=2 | production Of Prefabricated Concrete | 028033A | 09 g GmbH & Co.
Slabs} KG
AL = AwolAe] T fAE 23]
E seuel 1golgst 2AYE =y
FEAA S FEGHIPRECAST KR20050 | 2005.12
kr | Bk CONCRETE SLAB ON BALLAST | strA s A Te
sH= 118860A | 07 | - EUTE
TRACK AND CONCRETE BALLAST
LAYING SYSTEM AND METHOD
USING IT}
DJ|AE SPEALL mIYI|AE 2T
P Zejuetiel ABYY AXPE L
Al SHIH{PRECAST CONCRETE SLAB KR20050 | 2005.12. | _
ke | PSR, | TR ABE £
= FOR PRECAST SLAB TRACK, ITS 118858A 07
HORIZENTAL SUPPORTING SYSTEM,
AND ITS CONSTRUCTION METHODS}
DA AE L8 F= A|AH 9 A2y _
PST = =2 A= A ]‘? Z | KR20050 | 2005.05. | Atmo|oixn] z=Al3]
KR Zaju H{Precast slab track system and it's
="Hl—= ) 045859A 31 At
construction method}
Method for the construction of a Schulenburg-Wol
EP RC A& | track structure for railborne ggg%) A7 (2)304'06' fsburg, Gunzel

vehicles, particularly trains

Graf von der




=7} ZEo| HH s | sS4 =3¢
METHOD AND ADJUSTING MEANS B
Max Bogl
FOR ADJUSTING THE POSITION OF
EP20047 | 2004.03. | Bauunternehmun
EP A PRECAST CONCRETE SLAB AND A
23898 27 g GmbH & Co.
CORRESPONDING PRECAST KG
CONCRETE SLAB
ZfAE 2AE Zouo] AT &
Ha7] glet W A AR, L 2ol 4
S35t mFfAE Z3ZE &8 Max Bogl
KR {METHOD AND ADJUSTING MEANS KR20057 | 2004.03. | Bauunternehmun
FOR ADJUSTING THE POSITION OF | 017338A 27 g GmbH & Co.
A PRECAST CONCRETE SLAB AND A KG
CORRESPONDING PRECAST
CONCRETE SLAB}
Method of constructing a rail track
Us on a concrete slab and a temporary %89151/2 %9102'10' ALSTOM
tie plate for use in the method
Method of building a railway on a
EP concrete slab and temporary tie plate gngggzz %?02'10' ALSTOM
for carrying out said method
FZ3IE A= AXxE Z={MOLD FOR
KR = | MANUFACTURING CONCRETE KRIO0ED | 2902.08 | =g)ap apgarey
SLEEPER}
o | METHOD FOR RENEWING RAILWAY | EP20009 | 2000.04. | GG Knape
EP A2 LINES 29357 1o Gleissanierung

GmbH




B
ry
2
oo
o
A
>
N
4
e
il
P
ol
>
N
i
2
<
A
X
it
2~
oo
o
=
b
Mo
ok
1>
o
i
b
N
ol
o

(D F7Hd AJER 7742
FZTHE/)EATAL FA0E 20099 1295E 201749 019744 FER SR FlAT
M o2 BANANEAAN 2B E, A, A5, WA ALe 20890,
- EE Asre Aol e MES BAse] 15 S A vk 2004 oF 35km
Fao] 7hsatn, T/ R f7HA StolBEE W oE gl b,
A gate] 71 ANAE TN E Lqo] JbssE, B4 2L Sste] A
25m, AT FH) 6%9) Z=ANA FHol NEES A A4S

2 A F R HEE AL HZ(1EA) / M AT ES 482H2HA)
¢ OIS E P ASEY A AE, s, BAHE NE

« H417|74:2009.12 ~ 2013.04 (1£44]) 7 2013.09 ~ 2017.01 (2TH4)

« | H 13634 (15H4]) 7 258 (2EHA)

- 018 (FE)ELY R, S 2RSS, 3T 2| 1071 7|

, o - 1
<Al HfAp2r> <ETMEZ]> <HENM L N2y BE> <SHXAUY EPAS> <EY MBE>
B =8 X2 g EEREQAY Y LT g
'lr-lE: |t.."5
~ Ha BTN
¥ CEAEEY, HENHY, opy ms ]
SEREY, AV .H%' :;3
d EW Y U 2Y Y 2 0fHY
<HTEME US> <SRAB AE> <HIS OSUN US> <Y Bopp|> o0 HY SURBE N

FX2EE e H= g Exay gL o7

<9 3-45 U F7Md AZER Al=" A F8 W&



2d gl Aojrls 9 WV 74

- 7 AR S 7HE 23 A 9 BMS TES AF Z85to AARCE AT &
of AU A2 AEmerging Market)o] FZ= L A F7H AFEY Foko A Al
AZAQ 7] A=A 2 F e

- Puds AA 237 A A oF 22%S -+, £3],BMS(Battery Management System)
o 2" 7lee quy H=ZE UL F ANERE MA HuFEoE HUMEY s

T A 2eFA A 7l =z} MAr|& slejHe|s Al2El 7)e
o AR HA |o :WAR Y HIE| o 2214 A] A E
o TEFEEAA o AH] Yl galA| =8| o BMS
7] & o zLA|dA 7w o FtzAd, 48| o JlolrglE F3F
-8 o ZJeFabA A e R Aol 7]
o RFHA s} o H EANRFH| o JYAF Al2=H
o RlE]H o] 27]& wogl A=) o #5441 FHFHA
A 2 i H 50% 40% 70%
2| F0|= 2AIMA| ALH| B | 2AHA |lEee Bl(gE=100) |
1000Cel!
oL 100 - 3
4 J = 19 2000 +el a0 3
- | Y
15,000 —l & 0
12,000
60|
10,000
4[.]_
L 5,000
oL I ol ' L 0
ol &l Sz gy B UPEHE EHIHE Zrb)s
JE : News & Information for Chemical Engineers (2003) 212 1=, p. 58.

<1¥ 3-46> U T/ AZEA JesE

O /M ABEDS /&8 54) B8 el FAP4S 283 A% 7 Egosn

(D W) D S - Ao BAT 2 Fo) BaF DAY FFYE FROIDE, v
Hel pamsh X td AEEER 71471% B

(D 94 QA7) AAY)E V1E A gy A AAHRE Aol
AA7lo|mz, olo] U FEwFY 7|47)E Ba

() EY ABAN | SERE A% EF 243 W E FEEst Bagol vt £d A
AAE AL oo tF |47)E Ba

@) SPAE : AYTE RS 99 A%l g HYR

e

T%9] Articulation

7

42 Agsta glo] Ai-5o0] o

rl
r:lm



Astd &5 AEC U A=xFd 7|<r|E 8

©) WHE A=t g H|2 : MHE AES AHEstE=E ofof] ek AHe-Al% QEFH ]2 7]
=9 M 2.

6) A 2=H A s E2alF AEet dF B o) Hojok stEz o]df tig Vev|E
AR dd "y 71 de

(1) AR (HHE{2])
(2) SYXHE YA
(3) Articulation

4) E3f HSEA
(5) OHEH %‘4]5

(3) (4) (5.6)
<19 3-47> t&F HWiEg F A% F7H Efe] £3

O (274 AFED A=gush YZAY 37 F7H AYED 27] =4S 98 =9 34
SAAEY, ARy, EEaEy) A A4E B ARE Anstas

TNERY - CEEA Y 3 22 3 HE Jd (2ER 2018.1) HE 2=
2o . Lo SxeE BE A% fE NE (222 2018.2) e es
£2ESY |+ SEEEY 0T CHEMC WY U SY 9N (3RY, 2018.3 | W o

FhHM HEYEE AdEnd Pa ey

[2l S B2M] [H2 oMz, 2E5M] [HEREAbAEE HHE =H]

<8 348 74 L5=A A F7H] Efe AFAY



B AAsH] A% A4 oA v Ae HAE ‘tl"
A B(TRL 9gADSHA A v g] W4 A3 F7RAAA H=

7HA AN ER AFAA S
ASEAEFEAIA 55N 5SS TEFZRE A8
<] 32D F7Hd ARER AFAYY 7l€d &4
_ GA(GE 519) I SAIGEE 1571 9)
TR Aif,d A 1km(F-7}H4d) AlEd 15 km(f/5-714)
Mg, =3 A 7 71Ale], 2= 9 34
O AAabE 184 A2 O ANAE %7
- 100% A2dcia A8 - 7HE45 4535 -» 4.0 kmfh/s)
- apg 2 - FYE A2
< F7]im): 3LBL) % 3.4(H) % 245007 bl R S LA Rt B | B
H29lE o] 330mm - zpek A [ A %?._?
o Zek 476 ton( 23]
21
© | O ugY v 2R A O uae w28 A5
- of L52k‘.‘111(—r fw =3 o 25km) - Module LA B(FA1 84 A4
- 2A&E 10, 49 259 - of 196kWh(-7p4l %4 oF 35km)
- s AC, 4 d
° SAAADCDCANE) A% F2 22
- AN 9 B eheE o8 24 IF
O daebdy] A TAY vddd= A Q AEd HigRAE M= 600m o
A= - T0km A@A Az O S48 zesj2E qyd3d4= A (10om AEA A
1] O N A 9 AHFFANL 12 #)
lE | - HFuly O ©| 247 ADEAE ALE0m AP A
2} - HH4H 15 5 s34y O dig@¥@ 8277 71 25 AFEAE Al
O 7k A=gsA 1 50m 73
O EA =2 A5 s
- Bl A A A e ke SRS s
A 7
- B AR TPREE At
= O Ed ATA3 72
&4l - FAEA A A A A EE A A28
- A 7
-3 AdsEA, Azed 9 e LAAE}aA 7|
‘_—. 'r_'
” P’df’\l‘é*‘ A EA A zdE AldHEst
] O ASPAM7Y 2548 9 7F4F 7e 7129F
gl - ok LW FekAl B AR A '
O =AE=Y #d
- B A1 vl (N AT A )
- AR 2 9 gl At E AARh ol
- EAAE 242473, A% 9 B2 5 2 AW A
A day 9 AAds A8
O A=kdy a9
- $AWE, Ed RFAT d$AA gl HARF BT
] ?H"isﬂcuu'*%_
W - EAHE ASRAA 71471 5 AR 4F 4
ey 9 A% e e
O ==a%y #d
- wlAlEl e )dl ] AlA(ghe)s
- REAAAL AA B2 vl AHED okl
- BEAEA A 74 AARD of-d
O 7lEl ¥&
- AFA A EY

-9

5_



@ B4 FAFA A2d AL D FAEES 37
FFAE7| A TUL 01595 20199744 F28 “AALE THFAN2E 2 871%
7HH£” Akl A Tkm vo PAFA AP A4 AAE QAo TEHele] AR EE IMW
EAFAA 2] Ned Aze sASAT,
- AA Az %91 IMWE FAFAA2E AR 5800.1%e HAGIE H1
Bombardier 200kW & 89%)3t3L A& A& 4%kkm 3= EA43t] 118 &, v &9 H
T 3 34 7ur| &g FREIYS

- ARHAE 5 FAFA Axdle] 74 D EAL thed 2e

_>.i
>
>
@
g,

D IMW Zojglx FALZ2G _/I:ZH SiIC ¥k=A), 60kHz 3% 3|2, EMI A7 AlolE)

(¥ 3-49 BFHEE& T4 FAFHE A=de 74 2 54



O (H&F +

o 2

RAFA Axdle] FAEES F2D) A5 5
< IEC (IEC61980,

kW o]+ &% T34 Al
f4, ¥ 5)9 SAE (SAE 2954, W|=, dB)7} &
- WPT39] 7% (11 kW) WiJAd A8 J2gts ojAlEe MdAe dsadyd Hrhggol
ol o WA 23
- EMC ®-& ANSI C63-303 37 g3, A3d 4 A2 = 10m. FDA &3 AAMIS} 3
%3k, ITU-RAIA A 718k= EMI A X0l disiA= =83

- 1=Y BFQ J2954-20 = AE SHE

e WPT 5 = 60kW, WPT 6

e T8 85%,

= 295kW, WPT 8
IMW7HA] &7
- Heavy Dutyell 23t S35

21.05~38.10kHz
- SAE RP J2954°] 4= Heavy Duty= WPT4 = 22kW, 85 kHzZ 443}
AKW, 66kW = TF= ZS 83

o3t o] Ao
= 180kW, WPT 7 = 590kW
LAY sEe

<
=

T UAES F&

o w3

Power Pickup -
PowerSupply  On-track Power Line Power feed Module
O Primary power feed module segment

QO Secondary power pickup module

O Power Supply Inverter
O Motor

<23 3-50> g=o] At

13}

h =4

O Air-gap (coil-coil)
: 60mm ~ 100mm

O Power transfer efficiency

(Grid-DC input battery/motor) : 85~90%

=13 R X
“‘IT/}:]_

O System power transfer capacity : 1.2MW
A=2HE T4

A Nzdel 74 % 54



=218 e ) oW A=kl gE-ole, dE-E8r, UA-7t=Hs 4
T 22 AAZF ARREHAL e AR, B IAEE A R AR 7+
o A N HEZE 2a9
- KRS AP 0006-16(: 52+ A (F=3 AL 20.10.28), @3 KRS+ UA-7IEFC &2 A
skar lof, FEAE SHA o FIH AN 2 (HEAF s Zleriee] F
- A=A AiE Y #dsty] SAEES e 2o, A2 F
TAEE A Aol I Fol U
* |EC 62660-1: 2016 Secondary lithium-ion cells for the Propulsion of Electric Road Vehicles Part 1 :

ko
o
=

[

28 AT AR A|AH o

Performance testing
* |[EC 62660-2: 2016 Secondary lithium-ion Cells for the Propulsion of Electric Road Vehicles Part 2 :
Reliability and Abuse testing
ISO 12405-1, 1SO12405-2: Electrically propelled road vehicles - Test specification for lithium-ion traction battery pac

*

ks and systems - Part 1 and 2

*

IEC 62928:2017 Railway applications - Rolling stock - Onboard lithium-ion traction batteries

* |[EC 62973-1:2018 Railway applications - Rolling stock - Batteries for auxiliary power supply
systems - Part 1: General requirements

* |EC 62973-2:2020 Railway applications - Rolling stock - Batteries for auxiliary power supply

systems - Part 2: Nickel Cadmium (NiCd) batteries

<E 3-22> [EC TC (HEE A7)|-du)oA] A

U FAREQD 8%

. o . - To develop a standard on
Railway applications - Rolling stock .
PTPT . . secondary sealed nickel-metal
- Batteries for auxiliary power supply . . . 2018
== ) hydride  batteries  for  railway
620734 | SyStems - Part 4 Secondary sealed | oy ionc and auxilia ower | 0403
nickel-metal hydride batteries PP yoP
supply systems
PTPT Railway applications — Rolling stock | To develop IEC 62973-3 on lead
bp = . . . . . 2019
(7Y 3E) | - Batteries for auxiliary power supply | acid batteries for auxiliary power -08-30
62973-3 | systems — Part 3: Lead acid batteries | supply system of rolling stock
PTPT Railway applications - Rolling stock
(s | Batteries for auxiliary power supply | To develop IEC 62973-5 on | 2020
= systems - Part 5: Lithium-ion | Lithium-ion batteries -03-19
62973-5 .
batteries
. — B . project for Railway applications -
i Railway - applications Rolling .StOCk Rolling stock — Fuel cell systems | 2020
VIS ~ Fuel cell systems for propulsion - for propulsion - Part 1. Fuel Cell | -09-29
63341 Part 1: Fuel Cell System Systepm P '




O @ANAFA FEEAA AAEAD) AFAC|FAFTAE AL TEEAA 2 - 3
377 2 4 2 A7) A APWP) that] 74
() gof el
- AR TEEAAT @ADL 8 AR A5 HAY TEEAA AF TAD
9 mE s TAUS O Aol Wad REANE FHT 20 E T
- sRERHT @ BMS, QAN WARA 5 TEEAA A" A%
shof RrlHow A AXE BT

- “BMS(Battery Management System)” & A®/, A, &5 59 #= FAsH F55

AAE g82or AEE F AEF S 2 B AFE Aofsi, vAd 25 Al
AAZAE A7 5 TEFHAY 7Iee Aosr] A7 AAE Tt

- RARAT & FESAAL BAY AsA AR ZES AGsAY JAANE 5
Je &, BolE, AFAdr] 5o A& et

- “AARY” ol FESAAE gATH F YA side Wl WAL FS Tk,
A 8 S AR A AR

- “SOC(State of Charge)” & 55329 S A& @3, SOC 0 %= T-5FHA]
A A=, SOC 100 %= 75544 SHA5H FEHE ¢
- “f+& SOC 949~ ol +HX= 298 T

K }OM AyHo g A5
Aol ALEE TEEAR L SOC AHEWE DalH, “Hi §& SOC” ok “HA &

- A #dste] dad FEFAA A, FEREA, wWidel #F =¥ H JExE

- ANg3 #AHAs] 23 BMS Y

- AEgE FEFHAY FA SOC
ki

- ANFE FEEHAAY AALF 8 F FA4sE A A f U U
71ek Ag Bt 8% =H 9 JEAs

(3 AP

T8 At

N . *AYE LEXRFMRE MR RS X AMEHQF JHsH o S U
(S8t AHAE) AEA | S i o °© = 5
A N AoZ 80| A[SIEHE =0|7} X|HOZEEH 49 m7t EEE ¢
SEXUON SN | xAziCH
e Ba|Mol =0 Of | * AlYE LESXFXE 232|E HIS| X UBIA|ZICH Y3l =
3 JE=MK|O oMM | 2SZEHE oot Hotdet HIS2 FAH.
10l * LS 1AIZE ZTE AFS BRSD, AlY XHIHOA AlEHE P
e SEMX| Q| W ZY of5 ol




ANEE FESUXS 25| HAlE = JUES 06 Mmol/L)2| &=

=2 A = — o
(HZEQY OHMA|E) XI= E:'_';EO“ 3,'3_0' XHEI,ET = N .
JeoTHE CiuAa S | * A8 FESEEXE =0 FYAZ|L 2TES 1A[ZE Bt 2 Al
Ao HEz=doM 35 | S SEOCL CFL A8 FS5EXe #28 E42=z oot
MX|o| OrMA 2O THEs DX @on AT 2V 4% BYd SYES

FASI0] HaAlZIL

Al TAFOM A8 TR 2o}, F& 0fF =0l

Al ® Mg FS=TRX|2 SOCE MZAEAZE MAle 5T 2 &H

B0 W2k 50 % + 5 %0 2FSHCh

AMEE FSETXIE MEXIE HAlE S £ 1/3 CEMEH
@™ AFAM™) TS| of misio] 347 SOt B Y HET £ U= MEREhE FHGICL
HXel [pEH™ EHOIAM ANEHE AsxTMXQ HEHM BT 7|s50| A3st0] MBI Kfctel A
otM A ol 2 1 AE22RH 552 Z1t 2 Algs SESCL O s £
D7150] GAHLE ZSSHX| Y= BF, SOC7t 150 %0 =EH5HH Al
s zRCL
Al TP AlRE EFTX|Q Eat, 2 oF =0l
Al H ARE FSFTX|Q SOCE MEAZE MAlsH S 3 &
HHHOZ 50 % + 5 %0 MMt
@ oFMAIE) 1= | * A8 FSETXE MAXAIE MAlSH SHAY E= 1/3 C(EMEE
i N Al AS=EHMR|Q M HS 7|5 XHE0f| 9oste] MZAFo| 25
E27lS0l iRt VS| opix| susix| Rote AQ, MBI} ALHE AMORHE 52 AD)
2ol 2 ANg2 ZTEoC) CHEL ™ B 7|50] giALE &E5HK| @i
B, HAMYO| 25 %0 ELSB WHS FRICL,
Alg] FMAEHAN A% FERTR|O| wel Ze ol gol
AMEE ASETXIE Helst 2F tEre|2ol MA X2 50 mQ
(EH2t QHMA|Y) S =H Olgt2 730 A|HE FEZFTX|E CHEFA|ZICH
Ko oumtz moA | T AIEE FEFTXIO| QRCIY BoIlso] XS0 ofsto] HFIL A
wsoloo| st obma | D 2% NEAHOERE 52 Amt & AHg SR oo o
° = =t° gt H27|s0| ASSHX| %= d2, HE A7 Zop = AHE BE
el ohCt,
Al TP AlRE EFTX|Q wat, 4 oF =0l
AEg TEXEHXE MH{0o| 90 My 2Z= 1A|ZF OLHof 353 K
{80 °CItX| =QICH ®H 27t 353 K {80 °C} “EHAIESEEH HMH
(BrE AWME) 735 | 252353 K + 2 K (80 °C + 2 “CE SQX|8HL, 4A|7H AT S A
HX|o] D2HX| ZAHNAM | S SEHCL
ol A 2ol AEl0| TIMEIS S0t AlME TSHTX|Q WZIIK|E D|EtE A

= ook
Al THIFIOIM AlHE FSHTRIQ Ea), ZE 0|F =40l

==
ANEE FSTXE XB 80| =H=E AN AR 2

U X0 574

—
oS RE 4E

ol

o4t MX[StE| EX|=0|= F&SFTX| HE <
SOZ 25 mm + 10 mmE L}

ANEE FASEHX| SIEHE MHBEHEZS ARAA0 9s5te] # LA
AF Tttt

* 7hgEre 30k O|Lfjo 2= & 1,073 K {800 °CItX| &0 1,073 K

{800 °C} =EHAITEE 1,073 K {800 °C} O|&o=Z 2& Zut = 7t
2 JASD 1AIZE k= A"E SEot O 7HEREE 1,373
K {1,700 *C}E Z=1ISHA| GIOtOF BhCY.

« Al ZMIOIM AIBE TSR B 025 ol

=

- 100 —




O (HRARY A2 2 EAZESD HD AdA 2 PSTA RS Zelf2E cefn a5
RE2E QAR T2 SR Ao AVEAL G 227
&

s
AAAREE dFte ez 28 5 UAESE g #3d d=FF74KRS TR 000

0l A B NFAANEAE Az Zo] Badh

(PST-C¥)

- A E(EALSE 230km/h) 2 T4 P E(EASE 350km/h)&

> -
w) a2t
(ChH
K ale alet
W

-
E 2382|E £21=(CRC) 232|E £2H=(CRC) 232IE seHE(PC)

(1]

2321015 232105 e 2321 2|

HERZE
¢ »le
0O

|E, > E,>E > E,

eh) (Lh (ch
N =0l 2= PE NE=PlE 2101
) (B T EFS AL [E=2-IEEN=T-TPN)) =

- A Rl % AATF A Tx9 WA

- TR T AAE AT AT T ddxAe IA4
<19 3-51> AAAIZY PST sde| 7= 74 £3

- 101 -



<& 3-23> PSTHd #4 U9 & I

5 MH
8 g E}
we X O|O/O0OIO0O 00O 0|0 x| x x O x|O|0O|x|x|x|0O =
v I fofd
<t LHo
n =
S O/0/000000«K« 0O 0 x| 0000 x 0 x 0 O0 M
< |
% RO
m OlOI0|OI x Ol 4 x| Ol x| x| x| x|O| x| x| x| x| x| x szm
S T
0l
2 o3
= [ O|O0O|O0|0O|O 0000|000 |O|0|0O|0O| x| O|lO]0O|O0O r
& Ki-
[=) ~nK
& ol
e o
oo x OO OO0 0I0O 000|000 x| x| x| O O0|0O|x|x | - 0
ol —
—n Ol
: 3 7

a .

s g X O OO0 O0|OI0O|OIO0|0O| x| x| 4| x|O]|O|0O| x| x| S, T ol

m_ m_u =) or

< & %

w < H 8 @

ﬂ_ w| | ot | ol " B0 30 W | N9 !

ar |l o — | < | = - ) — ol =

%%%#H%:immgmnwo%M NNy W e B

o = of | O R B o W o g MBS R g

woR IR K o8 | ol s gy R R g R R

W & |R < | 1o Z MW R I+ | RO | o < ol o_m —
Ol -~ T ot o - K

oo 2% i RO | i __M_._ mm wlm __u_u 2

0 < oK

< il T ol 7 8

RO < T <o < P oK

g 3 2dR.0),

to 2|5t U
=

=

|
o

~
(=]

s

& FHE A

12,

A&

250kN< 28, Za84E B s dol tisf 3

2 8 A
Al o
- 102 —

o
%)
=

_]

=3
=

4=
=>

ZE E= HZA|
Bl
o
% 220kN, 11

A Al

J

k=1 |
=
<
=

x
S
Al

q

o
? 3

o

8

O =

*

- (FAF AeNE) F8 TAEFLE Y,



<& 3-24> PST ¥ de] A AF7IE R HA=

Az ge 4z 71E ol
1.1 CEN 74

saps Ty BS EN 13230-2002 : Railway applications : (SESEPNIE

=-— = Track-Concrete sleepers and bearers (&2

22 ZAELE SEASIIEER) (E3LEE HF I XXH)

T AlEH 2 A& MK =
=
Slab with steel platen
I d 2 x1,950x FHmm
TYY MM MEeS mEe X 8
Xgty sof met 2FLEE UAD)
I 9 Z x650x FHmm
gatsl | xAEN MY mjEe x4 A
NEd Sof| wep =8gs UAS)

AF 4 ol BYAAY A=/AS) AU AFH A 47 3
5 93 FARAAS Rl FPoEN DETL] AFHT Qi vl B e] AP F424l
B3gEome ) 28 Ba

- vlo] BRBI-BLOCKIS @ BN e 2B e RCAT) AR wjha}T Yrlx doe
B2 wEshe] ARl FEES Bt RCAB S w2 AT D PYRTFAE LA
HAFE @4 P B

e
e
2}
gt
QL
o
lo
bt

N
Yl
it
>

A= ZAYEAE
T34 AREA 3 AFRA A

Y Ay l o

S | as
A=F=x = = 5
2321 7B 2322 715
Lokt AYRIB) BB EYR|B)

- 103 —



HI

OBB-Porr

Max Bogl

Mg =7t QAER|Of 2 =g
HOIEESIE o oA SRS So2a0e  [Ho[SIl dZET AY
R e R E32EY|S  HIH|DIH0|22 AHHON
T 7T | sEs0 otojofoa A HEHET| A1 22 Ho|gaizt gag A
o AlS s
TEers ME|(82e) MEHET|(8 2R ol B8Es
K| X| 4] (EH3)
<I¥ 3-52> vl EY(H )Y 7= 74 EA
- AP AR AS 2AYE vlol B td §4%9 71%71FS KRS TR 0009 2 £
TSI A& wtgste] 2898 s 5 71ed] 87AS AAsoF &
- 718421 7152 KRS TR 0009(RC =)ot 2om, A AFCEH @ 524 & =)
AR5 Al HHe A 71291 EN 13230-1 2 EN 13230-3< ®tgd Zart gl
<E 3-25 "ol &R F) #d FUe] &F
lIE7E g5 78 TSI M3 THEE
HEB - KRS TR 0009:2018
ettt - KRS TR 0009:2018
Infrastructure TSI 5.3.3
(2008/217/EQ)
Infrastructure TSI 4.2.6.1 EN 1992-2 : 2003 6.5.1
oA Infrastructure TSI 4263 EN 1992-2 : 2003 6.5.2 KRS TR 0009:2018
(2008/217/EQ) EN 1992-2 : 2003 6.5.3
EN 13230-1:2016
EN 13230-3:2016
Infrastructure TSI 5.3.3.(1)
I I O] & Infrastructure TSI 4.24.1 - -
Infrastructure TSI 4.24.7
oxEa Infrastructure TSI 4.5 ) )
(2008/217/EQ)

* EN 13230-2 Railway applications-Track-Concrete sleepers and bearers Part 2 : Prestressed

monoblock slee

pers

- 104 -



* EN 13146-5 Railway applications-Track-Test methods for fastening systems Part 5 : Determinat
ion of electrical resistance

* EN 13146-10 Railway applications-Track-Test methods for fastening systems Part 10 : Proof lo
ad test for pull-out resistance

* Commission regulation(EU) No 1299/2014 of 18 Nov. 2014 on the technical sepcifications for
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b BRI EY |58
71l Ex e dE YT} 2F Qo] A" AAFA(OCS : Overhead Contact System)-S
T Mol FEdte Walo] A EHo gith FE EAS $qseE EFY 54 olH3 A
2HE FHAARY AA HAFH0E A7 HPAY A EAE I Bk oyt =4 v
= A AsfsiA "ok
F7Hd EFL U AIAQ] A7E oA9A FFFUl wEbA, viE g et s AHAHE
TAE 24 ol x] A AA] ~Hl ESS(Energy Storage Systems, ©]3} ESS)E AH&3t= ‘ESS E
A’ 3 Fh ARHAE A ﬁP% CTAAVIER o7 FEetal, 7HdA 3 ESS, 7Hd A 3
T4 ARAA, ESS¢ 4 AEHA 5 F A HAS dAH dAS SolHE AR
7}s3tth.
iE E 7l MY
714 £ 271 eSS EY P71 AT B e e
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{2007 ~ }
Hi-Tram
BHEl2] m LH01(2003+)
PYES ] LH02{2005+)
KA & |;"é?m
(21%:2] &1 2006~
‘ “ {ﬂlm&m—}
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uaan Alstom Bordeaux
! !

BYABY  Bombardier  Primove
Alnd ‘ W) | (2008+)
asan GAF Urbos
AAE (el {2010)

{19 3-62> 7710 ERY FHFH
2 Aol AAA flol ehol Thsst

Charging/Discharging
Control System

Gigacell

Bogies af both ends

Middle bogies
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<18 3-66> =Y Conductix WampflerAFe] F g7 Automatic Guided Vehicle(AGV)

FF A2

O Top-Down Pantograph Type H&&F Alx
- A g AREE FEISZIF 9 AFE §
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- DAL HAEO] AF FRoM AFOE o HAH JUH O kA, AF ) B B

<29 67> Siemens jite] Offboard High Power Charger

O Charging Shoe type AE3FF A2H
- 2ol SHAAZ ool wet A AR HHBH FHHolA
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A system providing optimum safety
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It’s All About the Batteries

Batteries make up a third of the cost of an electric vehicle.
As battery costs continue to fall, demand for EVs will rise.

Cost for lithium-ion battery packs Yearly demand for EV battery power

irce: Data complled by Bloomberg New Energy Finance Bloomberg 1]

<13 3-72> Bloomberg.como] <Z3 #Hielg] 713
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D EF Al ARAE 9+ TF
O COST(European Cooperation In Science and Technology) TU1103 Z 24 E
- AT AAFAYPozZ “Operation and Safety of tramway in interaction with public

space” A& 2012 F
s

- For|H - 2R, 5Y T 4 15705 340 EFAE 7)1 UITP 23D
- 53X EFO] AHALE S0]al e EASH] 98] ER At ok S Ee frEAkd

Oﬂfﬂ ot e A AEF ZAS AT

- AFAS  TE 22 A5 SHAT EFS AR BEHA
Hla] doke Zle RE7] gl A
- F9 A dgAA xR, FIA A2, JPRE

"EDEI:

EumPE N COOPERATION

Operation and safety of tramways
in interaction with public space

Analysis and Outcomes
Detailed Report

Hurt:  exposure or  vuinerabit
Risk=(Hazard)x(Vulnerability)x(Exposure).
Inciden
Injured person or casual

Kited person or

any parson killed immediately or dying within 30 days as a result of an injury (except suicide).

nt with no contact between third party and tram: a near-miss accident for example.

im of an accident.

ity: European regulation on ‘ransport statistics Railway (1192/2003 of 3 Juy 2003):

COST is supported by
the EU Framework Programme .
Horizon 2020 TU1103 Action final report @

September 2015

<19 3-74> COST<E] TULI03==2AHE B A

ha}

O 49 EdAxF S04 9 15325 9 Idibd e Ap5ko] S5¢de tF SAFETRAINZ
ZAE(1997-200D 9} EfFe] FEAZS THE SAFETRAM Z 24 E(2001-2004)
- x2AEw: SAFETRAM - Passive Safety of Tramways for Europe
- AF71zF - 2001. 7 - 2004. 10
- A7713% : BT/P(3-& AB, BT/N, ALS, ALC, BVG, CNTK, DB, IST, MIRA, RATP, SNCF, TUB)
- F8 AU E

it
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- SAFETRAM E 3 Ao AAE =AE EFL FEAL Aude 3 d=Ad AF

Total
. 1L (- Rel. Crash o
City Tram Scenario Speed | Epergy Remarks
[km/h] EkJ}
C1: No collision — emergency 70 - Mean braking deceleration: 2.73 m/s
braking
C2: Frontal collision with an 20 270 Each city tram absorbs 50 % of the collision energy
identical city tram
C3: Right corner collision witha 3 t 25 66 The light truck of 3 tons is defined as a rigid wall that
- light truck covers the whole corner area surface of the city tram. An
angle of 45% is defined as seen in the figure 3. For the
simulation a rigid sliding wall has been used (a more
precise rigid light truck resulting from the Renault Master
Characteristics has been supplied in the project, to verify
the influence of the orientation and the impact location).
457
eme I'l:l'I:l:l'I_
C4: Frontal cellision with a periurban 10 83 Periurban tram defined as a rigid wall of 55 t covering the
tram (55 t) whole frontal surface of the city tram. The energy is totally
absorbed by the city tram and the coupler is in folling
position

<O¥ 3-75> =AY Ef FEAL AU 2(SAFETRAM H 14, 2004)
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O (Br9 Ef] F=¢A I NRC(H=H A 73]) 4t TRB(L & AT €3 ‘Transit C
ooperative Research Program(TCRP)’ X o2 3= “Development of Crash Energy M
anagement Performance Requirements for Light-Rail Vehicles” <+
- 22 A Ew: Development of Crash Energy Management Performance Requirements for L

ight-Rail Vehicles(TCRP C-17)
- AF71%F : 2005. 9 - 2008. 3
- F3AF7]1F - Applied Research Associates, Inc.
- T8 dTFHE

A B AEEeIA

L Efo] 840 UL B 2B ABUIA
% 2 =
=
=

A AlEd o] A

A AlEdelA

(b) Time =0.200 s

<1¥ 3-76>FF EH 31, SUVY EF 51 FE9 534 (TCRPC-17R.31L4, 2008)
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ot REC HEONMEZ 7|55

O EUY HEAZHY F3LIAS BASH] sl A=AI2ES T 24249 aHfA
2" W Zb SRAI~HEe] YR gk 7]<7]&(TSI : Technical Specifications of
Interoperability)< 7 (Directive (EU)2016/797)

- TSI+ Directive (EU)2016/79701 F&3% 724 934 7154 999 slFA2=H, 1
I FF FYel st F 1109 VEVIES A JdoH, AR AEA &R
ofol wigt ZlerlEe® “Alo] WH® 9 AZ” (CCS : Control Command and
Signalling) 7% 7]1&(TSDS +4

- TSI9] 3¢ 7]#°o 2% European Norm(EN)¥} CEN, CENELEC %9 #g®F3 SO,

[EC 59 ZA%xES A&t A+

o

AN

(HEAZ 8 XH)

[ LOC & PAS ][ NOI ][ WAG ]

Technical/Specifications of Interoperability, TSI
(Hz234d 7Ig718)

TAF [ INF ] [ ENE ]

European Norm, EN \ /\ /

(HEII8717) 2 \ \
European Stfé‘iaédé%;\" CENELEQ) ‘ [ SRT ] [ s ] J
S& TSI
7188 TSI : ZH0 2F0| 2AE 7|5 1| fet TSI
TEH TSI 7|EHe @Rxdg AESH| fIT TSI
&8 TSl : 7|8H g #x8 F4o| 2F £k TSI
OPE : & 2% 8% Z|(Traffic Operation and Management)
TJAP : &2 MH|AE 2|8t Telematics Application(Telematics Application for Passenger)
TAF : 3t& MH|AE 2|8t Telematics Application(Telematics Application for Freight)
LOC : &&#H%}te} 0f XK (Locomotive & Passenger Car)
‘WAG : 2= ZXHFreight Wagon)
NOI : Xt& A &(Rolling Stock — Noise)
ANF : 7|2tA| A Z(Infrastructure)
ENE : |4 X|(Energy)
‘PRM : 0| 5°80] HAEl AtE(People with Reduced Mobility)
SRT : H'd Q| ot (Safety in Railway Tunnels)
-CCS : M| ¥ 8 MZ(Control-Command and Signalling)

<Id 3-T70> #8 AE=ANZRY 43eY 7lerlE 2 A=EE 94 AA
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I-J

O (TSI ?1%F ¥ A¥A H7F AAD) o8 HEd "t 39 7485
BA 28 AfA+= 0= 7]#(NoBo : Notified Body)9} 5o 2

TFHEE 9 HRALD O A2 A HAS FYshelok §
_]
o

- EC #3843 AADoC, &5 —‘TLH%foﬂ o3k A A= Az
- EC A% HADoV, A2 dd Ad4 A% A7)
— Asessment of Conformity )
4 _constituent -—-—i acc. TSI and 'q\l Notified Body I
e Suitability for use
d constituent +

—ee Test report / Certificate
d constituent (Annex IV)

!

EC declaration of conformity )
I (Annex V) I<—I Manufacturer I
eSS
EC verification
Subsystem ( Annex V) .—I Notified Body I

EC declaration of verification | Awarding Entity

l

SERNERE

94-_?,—_0]—_1__

- characteristics of the subsystem

- declarations of conformity of all
components

- operational informations

- maintenance/surveillance

Entry into service Member State

Product development Projects

DoV National
Operating rules.

1 1
1 I
@ 1 1
.-E 1 I
(5] 1 |
X
1% 1 [ I
E 1 : 1
= : | :
1 I I
Level A ! Level B : Level C :
Conformity of Conformity of Authorization to
Constituents Subsystems operate

<9 3-78> #4 TSI 15 R HJAH B7+ dA
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O TSI 71&71%el ta H&4 B7k= NoBool Al %718 7l&Ateel tlgt g Brje
27124 7] $DeBo : Designated Body)oll A ©datm a}3LA 28] that =4 Hrp 2
7= NoBooll ¢Js) EC #AZA(EC Verification)7} 3=, a5 28] A EC AF
AAEC DoV : EC declaration of verification)Z 3 %(¢HAA #H 7k AsBool A <=38)

- A@71E AE AR Bk AR RAA
- QHAA HIhe AsBoolA 423
- A2 2 21=%7}= DeBo, NoBool| A 43

O A%4e g4 W7b)eDeBo, AsBo, NoBo)o 2 2e] TSl that g e @rhte &
B7) ATEQ) AEA B BARTAE NSAd AZse] HF £94elE ASey, o

AEGAHA BB A= EGEIFE B FEAFoY FEAAS FEIEHERAY
Heedd ARATYAZE(ERADIS : European Railway Agency Database of
Interoperability and Safety)dl] TF % Hist= Ax= 219

¥ NoBov= e E=A[ERA)C &l AAH AF7I#Ho=, U As7I#o =T 4
¥ NB-Rail2 3970 9] NoBoZ /4% FHS NoBoH 3|24 Wr|o] BFAdo| A7)

Welcome at NB-Rail Association! C

Association Members Area Coordination Group

NoB) NAKDO humber Al

Number of published NoBo EC Certificates
1 otk W Fndinen by

Number of published NoBo EC Certificates

Reporting Year A

e oo WANDO. A0
uuuuu

NoBo name = Number of NoBo EC Certificates
& Amended:  Restricted  Suspended  Wihdrawn <
e CERTIFER $A 0 ant @ 0 [} 0
= ahn Corsult TEN Bevertungsges m b 0 [ ) 0 3 [}
g’?‘ Vﬁ nef ‘ﬁ,ﬁ”ﬁs‘ supported by é_“ﬁ e C" BELGORAL S A 0 27 ) o 3 ]
p— g Vyzkumn Usav Zekezvién, as. 0 04 B 0 0 2
@ G oren (oo EeTRenD DEKRA T ESENBARN.GERT (ERC) BenamnieSele | o P % 9 p .
llllllllll Bund t N
— ; y [ ¥ RINA Services S 9A 0 1 5 0 0 9
— s =t . !"’L’ & % I RCC lalcertfer $.p A 0 262 0 0 0 63
) = \
“ RI;HSESNRH“’ . @ = m”:'h OV SUD Nederland BY. 0 356 [ 0 0 2
[t A Bt A vt = &
b b <19 3-80> ERA #5994
o - .
<29 3-79 3 Y NoBo @3(NB-Rail A B @) Al 28] (ERADIS)

Ct, g HZofMEF(RSSB) R&D =213 - =7} ReD S &2
SHAEFHABRSSB)= 2001 o] %, ¥=9 AF R&D Z2IHS & e
TS 2 EAES Asl ArdAler A vE-aE 22O AA
n AFNE 22O FF FAR AGAIY AR B5F o] 9
O (2% EAHCo-funding) V) 714 A EH A 23 AEAZE A 71% D /M F2)4
ol whok sidtol] thdt 543 (European Commission) ZZ2AE F3
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» Trio-TRAIN(Total Regulatory Acceptance Interoperability Network, 2009 A|Z})

SH9 U3 A7 719A F(Framework) T2 1230 B3 A F 2 73 0 2 A

- ATEA - Pk AEgoldel od Zeld AlgAate] thAl, @AA % /mock-up AE/A
gHolde] H7 23e BN BFF AF Ao Lfa}

- 3} B ZRAER T4 LYY E7 2T A4 2T

Al
sl Ak} qrAlsQl et A

2

g 7 AlEE

ol AlFERIF & M, 7H 34 3

WP 0 2= #2| 5
WP 1: 7 7|2 EA(Open Air Pressure Pulse)

AEROTRAIN-part of TRIO | WP 2: &7|HstH & P3Aerodynam|c Loads on Tracks)
WP 3: &&(Crosswind)

-TRAIN WP 4: @X-HY ASEE(Train — Tunnel Interaction)
WP 5: Slip Stream Effects.
WP 6: &Z&EZ(Quality assurance work package)
WP 0: 2= 2| 5

2
WP 1: HlE g4 22 5EI 71452 (Measurements of track geo
metry quality and virtual homologation)
WP 2: 4= A4 E&(Track geometry quality)
DYNOTRAIN-part of TRIO | WP 3: TF & (Contact geometry)
WP 4: Y =55 3HA|(Track loading limits related to network access)
-TRAIN WP 5. ZE Ma; EfE—!*"(ModeI building and validation)
WP 6 HE XtEnt CHE =AM F&SH= X2 7t QE(virt
ual certification of modified vehicles and vehicles running in other
conditions)
WP 7. S&E S (Quality assurance work package)

WP 0: B= 2| #&

WP 1: HE/HXM =X[shM =79 /g1t Bt (Criteria to build
and validate pantograph / catenary numerical simulation tools)
WP 2: Hardware-in-the-Loop testing of pantographs;

WP 3: &3 2F89| 7t& S Ql(virtual homologation for interopera
bilit

PANTOTRAIN-part of TRI | o'y J|1E SelEl A HOEH HAS HEo| el SE (Vi
O-TRAIN ual extension of homologation for a pantograph that presents mi
nor changes from an already homologated one)

WP 5: HO{7| 58 7t% ¥AIH THE M7 (New innovative pantogra
ph designs with control functionalities)(

WP 6: 7t Al Bt Hotet AHs

Assessment of virtual homologation procedures and Regulatory A
cceptance.

(E= AdAHEE ¥8 FAR) Y79 FEAHEZHLIRSSB= 4HdAZE FA4g v g
d=2] =7}k (National Safety Rules), =77}7]%~]<(National Technical
Rules), EE=T1FEFRGCHE 7, #EstAA, = & AAAE gz tefat oA

=
®F ARE AFSL AT
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Solutions for a better, safer railway...

Customers Reglons i i Operations

Eremy
Tallirig Stoel ared Plirt
Gavging
Asiyfinee
Trvn Accident Risk
Asser Triegnity

Tt
Commanta

Aecawinlity
Dighe
Teenihonis
ler\mlunmr

Al Quaity
Bublic Safety

%

Cantigl miunCations

...in an ever-changing industry.

{19 3-8 ¥= A=A EZUIRSSB)e A3 75

- T AR N ER ASHE A g AAS FFAL AREFAG, B 2T, Ay
o 271, AR 25 5o WANR oS T Ay mER T U

The scope and force of standards

EC Regulations inc

CSMs & TSIs
Compliance

mandatory

Containing National Safety Rules Railway Group
and National Technical Rules Standards (RGS)

orams picsUmIption Issued by the Regulator, Industry Approved BS Euronorm (BS EN)
of conformity associations, bodies and RSSB Code of Practice (ACoP) ‘harmonised

Rail Industry

Compliance through Standards (RIS)

SMS or contract Froject

standards

National Operations
Publications

Voluntary
observation British Standards (BS)

Supports
compliance Issued by the Regulator, RSSB Guidance Notes

Project Company 'GB railway system European wide International

Scope of Standards

(¥ 3-82> 95 A=LATA, A=EFE FAAAS A&

- E=3 Y EF 2 A £F=European and International Standards)¥ 9 &% 7]<7]
“(Technical Specifications for Interoperability)oll i3t =44 H7F &3} TSI /14 2=}

S AH ARE ZAS Agsta A&
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TSI Issues Log
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Checklist for person
s involved in the de
velopment of TSIs

Checklist for person
s involved in the de
velopment of TSIs

vl tor caraerm presnass
4 Vi e e s b s ey

v T

Srew sy em
et By Doyt Lo

Guide for persons in
volved in the develo
pment of TSI

Fpnenr gt i e

¥t i dewiicomy Thli L

- — e s -
inmr— . | )

memm

A | il

i Wi S

-

- . TR S

Technical checklist

for Technical Specif

ications for Interope
rability

Diagram — roles in
developing TSIs

Managing the issues
log for the applicati
on of TSI in UK

maan o

STRMDWEDS

National procedure f
or the assessment a
nd certification of In
teroperability Consti
tents

Guidance on the use
of Intermediate Stat
ements of Verificati
on during the move
ment or testing of v
ehicles

Guidance on the use
of Intermediate Stat
ements of Verificati
on during the move
ment or testing of v
ehicles

1 .l.-
1 AR LB PR 5

-

ISCC—010 Iss 1 —
Strategic Direction f
or Revised Locomoti
ve and Passenger R
olling

W SerRoe bor s S T

[T
R

ey

ISCC024 Iss 1 — St
rategic Direction for
the PRM TSI
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S g g9 Auk 8971 Wd 2.5% 27}
48) 48) 2 §)
2027 70,136 7,014 99,976 14,995 2,107,723 210,772
2028 70,139 7,014 99,987 14,997 2,160,416 216,042
2029 70,141 7,014 99,999 14,999 2,214,426 221,443
2030 70,144 7,014 100,010 15,000 2,269,787 226,979
2031 70,146 7,015 100,022 15,002 2,326,532 232,653
2032 70,149 7,015 100,034 15,004 2,384,695 238,470
2033 70,152 7,015 100,046 15,006 2,444,312 244,431
2034 70,155 7,016 100,059 15,008 2,505,420 250,542
2035 70,157 7,016 100,071 15,009 2,568,056 256,806

* R&D 7[018(354%) : AT/HEFZ ArR2l OfH[EtEYE=AL = MFXH(2019)01A
HMAlSt 71O|E0f et TAI3AH atstr|& 7| 2A 2, oM MAIE R&D BHEE 7I0E
354%5 X8
A 710 E@41.2%) - B OF RALIA Oits 125t ALY 7|08 2 41.2%S
PSE=2
* R&D AtE=H §&5E(26%) : TRL 7~8EHA 2|
IEst /IS SEE RAD AR 43 E
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(Definition of VPF & the Impact of Societal Concerns, by Oxford Risk Research and
Analysis - Rail Safety Standards Board, 30/01/2006)
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FAYA 539
20093 VPC(Fatality) :1,928,927-F%(29%)
- gTe] VPC(RS] : /)

Fatality Serious injury Slight injury

1,815,000 235,100 18,600

- =9 WIP(HY : 7+2)

Fatality Serious injury Slight injury

1,650,000 215,000 16,500
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WTPol| 24 = z+3 wW]-&Direct and indirect costs) 10%E & sln, o] e AT
O E AMRE 7] BHohs 1909 GDP ZH(GDP per capita values)©. & uijd 73Al =T} 3 A °ﬂ
= fygdde A #E el EUROSTAT dHlolgo] 2~oA HEHA oYU, HZdE
HAERAY o we} A=RdAAFo| 23HE o] vjd FxEHT

VPFE b EAE Q1% AAL HAh &3E vlEo =2 4Hgsts Fdoln, I HA
du AAH ZE AAZ AAH, wid Tkl A AAEE oty AR =Tt A= 2

At o

d F7I2 AR sy, FHAETAAE Mid FASHAL Atk e FR oA

Value of preventing a fatality

An estimate of the value of preventing a fatality (VPF), which can be used for the valuation of
safety benefits and disbenefits in decision taking processes, has been made for June 2014.
The most recent Department for Transport (DfT) VPF (published in September 2014 ) is
£1,742,988, which is in June 2013 prices. For RSSB members who wish to use a more up-to-
date forecast this figure has been up-rated to June 2014 prices using the latest available ONS
data and following the DfT up-rating method . As such, the VVPF figure for 2014 has been
estimated by RESE to be:

VPF. = £1,826,000

Whilst the RSSE figure is considered to be a more up-to-date estimate of the VPF, it is based
on provisional estimates of economic performance and is therefore subject to some uncertainty
that you should keep in mind when evaluating any options.

Guidance on how to incorporate the VPF into industry decision making processes can be found
in the * {g} Guidance on the use of cost-benefit analysis when determining whether a measure
is necessary to reduce risk so far as is reasonably practicable’ document, which RSSB
published in 2014.

For reference purposes, the g} historical RSSB published VPF estimates since June 2009
are also available.
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gate] Thgt Zol Adtstgth @Al e CDPE F&dta] 4Ed gkt F9lof Alaw]
&g obgf Fo] AN
A=A AA clgo] thE A BojApul Lol thF Fu FAZS €1813000f 22 A5
ik QI 230] otk ol AL e T dAFEAL] VEow AT G
o7 A 190 ANE £ Ui, s Aol 239 ojsled, oRH o AHER
g soF @t
A8 Aol whe LS ArHe

)
flo

o4 BTk o % mehY, AL AAu L A 119w HarETh(
ghel x 3.19] oM)W

(E 4-2> F8 I7F] A=A AR B 328 AQ HHEA  FHEAES)

291 Gop VPC (1,000€) AlZtet X[ eiH|8 (1,000€/hr)

’ Fatality Injury Passenger Train Freight Train
Korea 33.35 1,813 245.7 29.12 1.43
UK. 42.98 2,253 291.8 36.02 1.74
France 41.28 2,270 317.0 38.89 1.91
Germany 44.61 2,617 361.4 43.89 2.16
Sweden 53.76 2,871 419.5 46.52 2.23
Netherland 52.87 2,778 368.9 43.65 215
Spain 30.52 1,648 203.2 32.68 1.71
Swiss 82.50 4,478 615.5 47.66 2.35
Austria 51.51 2,817 384.6 45.46 2.21

* GDP= IMFOIA ZA|3F 2018HE 242
(Fatality VPC), ZAHX} o2t X| 20| A|R(Injury VPC), 02423 xHPassenger Train)e| X|od

&4 H|E, st=ZRHFreight Train) X[A&4 H|IS2 FEEC=0 SS& RI=Z0|CE

AlSstien, =718 MR X=2AHIS

- 221 -



600

7] o HAE o Z4(2019)
500
OTracks 0 285=(2019)

400

300

200

O ZH==/ Track(km), 4 Z4=/Train(H )

100

> N X N N
& Ps g 4/,1/\0 /&Q\z Q ,‘,}y/ o & g <
7 g},/ 4 V,\¢ 14 &7 174 %o

e
&

(Id 4-D F8 A=LIT7H o4 & daed 4= ¥a(EA - fH =9

7
&

Ct =Ul BxAtD 2 2 Zojol wE s v[E &4d
S AEATE Qg AT g, ARAD, BAAS A W 0ES weiste] 73
Mge AT olE e xdﬂl Abare] ot AoHHl%O]U%, B oA dielsHe

5ol B REe AR RRo|A 1EAE nestel AN

D) AEATE A7 1A 8L 4HA

FH 1097 e ARl @H T 69.59 )M, o]F AdAE 38.8Holth FAdAlE 651
olm, o]% AAE 1% R 109 FEolth

TAHRJA SRR MEE =%
654 x 0.Do.= Frdth,

F SR S o= ARG ¢ (FAAS X 0D+ (BARE x 0.05)
ol FlA VPCHL= 23902 3HstH dxt 1,748 0] AMEA} ARHVPC) B3}

191
b AEET o] AR A NS dAUAL FAsA 2gke W WASE wlgo|n,
o] AU AL Hgaho] A& o 9

- 222 —



<E 4-3 I FEAI AR 2 B2 d3EA - TEALTH)

3t

R

Mo

" 7 AHZEx} SARR}
~ M| XA+ A Rt M X4+
2010HA 260 86 124 61 136 25
2011HA 195 68 108 57 87 11
20134 186 73 96 59 90 14
2014HA 183 63 80 49 103 14
20154 146 59 76 47 29 16
20164 122 4?2 62 35 60 7
20174 97 41 51 33 46 8
20184 94 20 44 17 50 3
20194 58 20 33 19 25 1
2020A 45 12 21 11 24 1
o) 138.60 48.40 69.50 38.80 65.00 10.00
* AR 24 FELSE FEMHITEAEAY2011d~2021d 117 A5)
2) A= +PAA v § 4HA
AT 104710 FEFHFE I8 F JH/EF AUt Qlo] 9 LA AT Ay
AS= g 3T
Aal £ AAAZES FAEekdawol wek 108 o] A’ A4S Aesty gloH, 10
okl Q1 /B I a7} Qe AAL Ut BYsA Gt
CE 4-4> ) FEAT B 97 2 FHER : FELFH)
_ | =YE A @) DHYE YHr= EAEE
TE | o | MR | mob | Am | mor | am | mob | A | mol
20104 193.3 317 315 14 90 168 177 135 48
20114 207.2 277 348 22 112 156 180 99 56
20124 215.0 250 339 17 101 123 181 110 57
20134 220.2 232 322 17 75 131 161 84 86
20144 217.8 209 279 14 46 116 148 79 85
20154 222.7 138 255 10 65 75 105 53 85
20164 2244 124 246 6 65 57 80 61 101
20174 246.6 105 256 10 88 42 83 53 85
20184 257.0 98 233 16 75 48 88 34 70
20194" 255.7 73 349 6 118 43 120 24 111
20204° 2541 57 247 88 26 81 31 78
gy H 3.2% 17091 | 28991 | 12.00 | 83.91 8955 | 12764 | 69.36 | 78.36
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d ATY AETF B53, B AFolME AA At dd AAnR A AW s Hl§
i =aiTA= ko e
<E 4-6> I A=A EF93 LA A
d= | umze | seme | Lod 41
20164 124 62 2,632.0 2&EY £33 EMAII(16Y)
20174 105 51 7,422.7 SAM A HLGX FSALI(69)
20184 98 44 23,474.0 AN KTXAFD(227)
20194 73 33 2235 CHE AL Sl
20204 57 21 886.7 CHEALD QI2
HA3At 91.40 42.20 6,927.8
2t gAalsel Ao wWE FZALD/Eof/2X|HA 4 530 MA
U] A=A IA AEHA U, A=AEE L A s HW 2ok o
A, FAA i A, AFAE 92 tfaR SR #YEE dYor ERS Aok o
T o] HERkHe tig FAA S JER AT
R&D, & & :3%, (0.5X)

15,000

10,000 SMA 0], M= FX}: 4% (0.7X)

Safety Budget(100mil. KRW)

b2k £ 0f ob

5,000 EX}:25% (aX)

A2 2OFAHE

Xt : 68%(11X)

2006'd 2007'd 2008 2009 2010 2011 20124 20139 20143 20153 20164 20174 2018'F 2019'F 20204

a9 4-2> 34 A=A EZRSE S A
* AR 24 FELER FATRAERA @A E2011d~20219 117 AR)e] A
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