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2. Features of JR East Shinkansen

JR East Shinkansen Network

Ny - -
A W 5 directions Shin-Hakodate-Hokuto
—— TOHOKU
Shin-Aomori
JREAST —_— J0ETSU o s
—— HOKURIKU

"ﬁﬁ}‘ YAMAGATA* Akita
— AKITA*
A

*Converted Conventional line providing Shil'ljﬂ'
through operation service from Shinkansen [ ]

Yamagata ¢ @Sendai 713.7
Miigata km
Fukushima
Shinkansen Network: 1,470km | Kanazawa
No. of Trains: 343 /day
Max. Commercial Speed: 320km/h
W
Copyright© 2018 East Japan Railway Company ALL Rights Reseqved. o 7

3.2.1-1 JR B H AW PR = 1 FS 4R E]

JR R H A LR BRI 7,458.2 A B B RETA 17508 AFEFE 12,416
WY EET > FEEFEIAL 29 & 5 TEBE > Hal & T4 A#&Y 58,550
NEEETE 2018 43 H 31 H) -

JR B H AV SR AR 4 B ST » SR A e I S 3 T B S 5
BEUEIRAE 0 68% S I A Ryt B S SR S A SRR B SE SULA EY
32% Fy e Ep LA » &9 64% Ry sRTH G @R WA » 4% Ry HAtM PR AU A -

FJr IR REARrEpa S B R G & R ADHERSR ~ PXEHFERSR ~ W
JoaERaR ~ FAUHERER S ALHOHTRRAR T 5 RITERER » TERGRESAELY 1,470
SNE - FRETA 343 W EETT - s e AR Ry 320km/hr 0 JR B EHA
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EHE&Z;QI}\ 58,550 A (BZE 20154 A1 H)
VEE 1,665 5 (FZE 201584 H1H)
=X T =y 13,130 @ (EZZE 201543 H 31 H)
SH P 12,416 5] (EZ 201543 A 15 H)
HE&=
R A B AR 74582 NE (B2 2015F4H1H)
ERAEEE 1750 & A
PN} (2014 5£)
ZHEFREE ~ BERS - A - RITHRE - BER - BHE
L ~ BEERESS ~ BRSNS - R - HETE
& EE A NS HIRHE RGN = B &R (B = R B
HER(EEEER) ~ EERE ~ EISHEBENEERD - BEIMEE R
b AL A RERAR S ~ JRELENS ~ SHERH ~ RARASEAC
H ~ SHEIRTERE M ~ Bon > BB ~ TR ~ g~ (bRl H
e | AL EIEATEREEE - BORTARN—HCER - BER
SERSLEE

e ~ HEE A ENUEEF IR E - FHEHE - HE
EHFIARAD - EiE BRI R B R T
T HMEGE ~ BN EREE - B EHESEG (e S
fe B T 5 5 ~ SUARERHE ~ SRR M B s s it LR BB
[5) ~ ZEEEBIORPNIERE ~ DI AR SH B0 ot ~ BUSAISH &R -
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HIEPER 5 R » AP RERNERNELE -
L2 T THEESET AR -
2. ATEEME ¢ AERY > AR A 1 o7 o
3HRRIFESRIG ¢ R B 320km/hr > B s AlEAERE 425km/hr o
4 FEEm AL RS  BRR A B R B/ NRHEEE 15 PEERCRATIA R SRR
) » —3IERZA 1,634 FEAL(Q2 5] B4 BIFERREETEIUR) -
S.E SRR ¢ RE SO R ARERAS H (Low OPEX & CAPEX) -

HAT JR RHACSE A= fy 3 AJRA - e 3.2.1-3 > Hf E3 K E6
FH Ry AT TR (e kB B - PRH#iR R Ry B6 B © B4 ZFIHA S b
N EECE A BN B2~ BS K BT RS IR E Ry = 2R R S B o

2. Features of JR East Shinkansen

To meet diverse needs... JR East Shinkansen Trains

'High-Speed Type

Series E2 Series ES Series E7
Maximum speed: 275km/h Maximum speed: 320km/h Maximum speed: 260km/h
-Lines” Tohoku & Joetsu Shinkansen -Lines: Tohoku Shinkansen -Lines: Hokuriku Shinkansen

Through-Service Type

- g

\BS

Series E4
-Maximum speed. 275km/h -Maximum speed: 320km/h Maximum speed: 240km/h
-Lines: Yamagata Shinkansen -Lines- Akita Shinkansen Lines. Joetsu Shinkansen

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

Series E3 Series E6

3.2.1-3 JR R H A& iE s
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BS K BT 25T A B e 75 B R A1 ] 3.2.1-4

= e
N8

sy GranClass

on the Series E5 and E7

3.2.1-4 JR HHA ES 2 BT 25 EI R BB

JR R HASH R IR E Al (A TR RUE DL - AR R E RGNS
o - HERAEMS PDA B8 SE(E s iiay - T A IEESE -

H AT IR 3R EAERABEEFSE IR 2.7 & > EZERIAA Rfris
SORTERSRBASEECHTRS SRE R ~ 2 EETETT ~ BOU AR LT Rt 5 BURFRC
BFRA > R ABEN - LLEEEE R IR 2 B fT A b A&
TTHERE RTS8 3E » FESRIGIERE IS 3 /NIFIVRE AR » B0 A IETRIRME - FERisHE
(EFS 3 /NEF LU N HUBRER - BrrdR(GESS - TP JR R HAZGER - #ERA
BUEIREIENY - O SR ERIEEL BIEl 3.2.1-5 > WrapaRy AR TETT

s EAE 3.2.1-6 ©
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Shin-Hakodate-Hokuto

.* .I Hakodate: 863 km
Shinkansen wvs Air 4h02m
AKkita: 663 km . 35%
3h37Tm A i 714 K
o omori: m
58% 2h59m
Niigata: 334 km 8%
1h37m Sendai: 352 km
100% 1h31m
Toyama: 392km 100%
2h08m
89 Yamagata: 356 km
2 2h26m
97%
Kanazawa: 450 km
2h28m City: Distance from Tokyo
T4% TﬂkYﬂ Travel Time of Shinkansen
Data: As of FY2018.3(except on Tokyo-Hakodate as of FY2017.3) Sh i n kﬂ nsen Sharﬂ

3.2.1-5 FEHTRr R BLRIREE PR

Increasing Train Operating Speed @ Tohoku Shinkansen

Maximum Operating Speed ﬁ
- 240km/h 275km/h 320km/h

Series 200 Series E2 Series E5

\ 1982~2013 1997~
STAR21 FASTECH360
High Speed A
Test Trains ‘
1991~1998 2005~2009

3.2.1-6 &R s ER S e T HE [
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SHVEE o DURUR R - FERE TS 2 R s e AR g A 1R 216
TR FEIRE A GES - EEMEMY IR RHASE TIRZLE - FERE
DHESRRANME fami H SRR -

BT E R AYSREE > 2001 FREA TR SR H ALK =AM 4R 7]
PAfE R SUICA(PEIR) A i %5 B ZEIFRE » 2008 AEBAA A7 18 F 1 B B0 A
Il FEEE T T A EBHRESE - B 2018 FHYG - T E E RG]
HAETO et > (HEE A — R M AR -

ARRPEESS TR SRH AR Ry M2 NF T PAE PR R B kR
= B4 H AT 2R T (HE)I-RAGHF 20,000 H B2 35
BRI - e TR AT DU Ry i 2 T RE

JR 3R HEZAH AT ERehE HHEELY 100 A8 » HAisRE L HE
TR AR H R RIS A S EE A REEH » BiEE RS E
& MHIRZ T GBS E TR R R a4t IR RHAZ% -

2018 = 7 H JR BREHAFE 10 FHEE » 40lE 3.2.1-7 - LI TEV Ik
e R S fE fy AR - MBS TREY S (TR SRESEEG - DAR BEIEERA(E
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“Move UP” 2027, Making cities more comfortable

Realization of Seamless mobility

g Railway network b
massmssanssunas a L“I S Y % i

Conventionsl lings [ e

e Q

Dnmm:iunnl IInm

& 3.2.1-7 JR R HAFIE 10 FHIEREE

3.2.2 JR R H AR B R GRS S PR AR (R

AR AR BLE GRS T B () > TR PR ASE R P T HE S s e
CEERE R i > BT TR R AN R B E s - U RTRERAR
ARG TR T T > AR e Ae  (HDRUFrRr RISl R PRAFIAH
(BRAEHEEREORE S RS R EOR RE - TR B SR TRT S
BUE © HAT IR B H AR O IRER B RS 0 B (BTS2 a5 E) - Br T
FUEEFASESN - e dr R HSTEEs /T RE - WHIB B R E AR

> [N JR R H A EH g E A E B -
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FORTRR R R RS L a SR R AR IR RH A 2 RS SRR
HrEr R S E s S S IR R RRK ErRRaR - DIAK
HFTErER R - H AiTeR A B R B SR A R AL SR e 6 Ry s
B Q] 3.2.2-1  FEFR AL SRR Y EERE BS 251 ke B6 Z 8kl THE -
FERG VR AR > BS S HrEr R R ILTTHE - 1 E6 ARSIt SR HERKHTT
Bt SRV EER o A DI R R o S SR T S T ARG ]
RI]FifE HEHE - RARER S & E S E (2 EHE S8 2 — -

AKITA Station

Intermediate MORIOKA station
Station Uncoupling/Coupling

No transfer

?eries_ ES g= Series E6

procedure time
Uncoupling : 2'30”
Coupling : 4’00”

3.2.2-1 ~ BRADHTRERER S B e 2 A 5

539 JR A Ry TR GUE B 248 > 5 IR BULIARGRAET THE
BT - RUISUSE RS LTERErRE S 2P - REERERE RLP
FERTEM] -
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PR AR R R ER ST 127 A - 167 5 FETRETE - 1P
FRK BT 4R RS TAZMAZEAE] 3.2.2-2 - BE TREANA A ER e R (H
PRSP  FHEEWEE ~ PEERGTTR ~ BOPAOERE ~ M TEYL 1T
PEFUL ~ B R B UES M (it i = iR = FIHE -

FTERAR S A S AR s LR AN 3.2.2-3 » P EEEE B N
B H A AR T - BEAN - Br T REA [E] > BEEA RS — K
FTEF SRR SR B R R B ORFF ELAR - (B (RS R # 5 o] ST E L
W A — 2V RTRE o Ryvolle ERRTRE - R e AR Y | BT S A [E
g H e AR S - IR RH AT A » ST A EERETT
5 SRAYEELH it > DINEIEE R H 8 REARE > Rt

TR TR S S I ] P ZET D EFEE RS

- - =

Fukushima-Yamagata Yamagata-Shinjo Morioka-Akita
(87.1km) (61.5km) (127.3km)
Through December, 1999
operation started July, 1992 *Line Extended March, 1997
C tructi
e 1988 to 1992 1997 to 1999 1992 to 1997
period
- Newly-built approach track from conventional line to Shinkansen station
- Gauge conversion (from Narrow to Standard)
2 - Signaling system upgrade
Main . 3
g - Reducing the number of level crossings
construction K
. - Improvement of facilities:
items

stations, OCCs, train depots, etc

Maximum train
operating speed

(Before)110km/h
= (After)130km/h

(Before) 95km/h = (After) 130km/h
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SHINKANSEN Converted conventional line

1,435 mm
Gauge
Maximum width and Length 3,380 mm 2,944 mm
of Rolling Stock 25m 20m
Electric System N ARG o
¥ 25,000V 20,000 V
Signal System Digital-AlC AlS-P
- 2 ti
Maximum Train Operating 320 km/h 130 km/h
Speed
Algiwnien It is tighter than SHINKANSEN
Minimum radius of R4000 sl S :
curvature. (e.g. R300)
curvature
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3.2.3 JR SR H AR R B oG S2 OR i

PR 7 RTER S AT 2R Y HIFA I > IR B H AT N — T AOHEpaR
FUEEHYBH S RE AR 2R EFR T - H ATHET B s 2 Al 2 360km/hr - B 3%
By 10 61 1 4mdH - EEPEAAFRAOERT 2N B TAE » R E
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On the Une outside the three-rail track section, rad fracturcs can be identified with the electrical system used for determination of train positions because the
current atops fowing if a rall & broken, In the threerad track section, however, slectricity continues to flow between the remaining two rails if a radl breaks,
Agminst =uch a background. JR Hokkaido developed a rall fracture detection method based co careful mpnitoring of fluctuatinns in weak electric currents flowing
between the shinkansen rail and the conventional freight trais rail

The equipment involved is sensitive to surrousding enviranmental factors (such as temperature and mosture) and current floctuations must be manitored
coastantly. It also requires laborintensive maintenance, inchuding the need for electrse current regulation in the event of possibie false detection,
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An Overview of Japan’s
High-Speed Railway : Shinkansen

Railway Bureau, MLIT
31 October, 2018

D

b

To p ICS Ministry of Land, fnfras!mcr;, Transport and Tourism
1. Current Shinkansen Network
2. Background and Construction Scheme of Shinkansen

64




Overview of the Shinkansen Network in Japa

of Land, Infrastructure, Transport and Tourism

Total Length in Operation: 2,765km
A diverse network linking regional cities and [\
major conurbations with services tailored to meet

. )R East

A demand ”

mm JR West

R Kyushu

mmmm Under Construction
= m | Planned line

mmmm Under Construction

(Maglev) Hokuriku Shinkansen

B B | planned line ke
(Maglev)

Kyushu Shinkansen " /\/ | -~
4 N Max speed
320km

Maglev

(Under Construction)

——— - The Maglev will create a
A high-frequency, large capacity service, Mega-region linking Japan’s
acting as Japan’s major transport artery three main conurbations 2

D

The History of Shinkansen Network Expansion =

linisti d, Infrastructure, Transport and Tourism
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)

Ridership demand of Shinkansen,

linistry of Land, Infrastructure, Transport and Tourism

The Trend of the number of Passengers Average Daily Passengers (FY2015)

(million) 400

450 o
million
400

350
300
250
200
150
100
50
0

Around
1 million

persons
/day

1990

1995 T

2000 ————

2005 ————
2008 ———
2010
2012
20713
20714
2015

1965 ==

)

Topics —

Ministry of Land, Infrastructure, Transport and Tourism

1. Current Shinkansen Network

2. Background and Construction Scheme of Shinkansen

66




D

Types of Shinkansen

Ministry of Land, Infrastructure, Transport and Tourism

Status

Tokaido Shinkansen (opened in 1964) Built as extensions to the
network of non-

Shinkansen lines

=

Sanyo Shinkansen (opened in 1972)

Tohoku Shinkansen (Tokyo-Morioka)(opened in 1982)
Joetsu Shinkansen (opened in 1982)

Five Seibi Shinkansen Lines
-Hokkaido Shinkansen (Aomori-Sapporo) oy .
(under construction, partly opened in 2016) BUII.t in éccord?nce with
@) - Tohoku Shinkansen (Marioka-Aomori) Nationwide Shinkansen
\&/ - . lE[:)ar‘(laly oEe)ned in 2002, opened in 2010) Railways Construction
-Hokuriku Shinkansen (Tokyo-Osaka
(under construction, partly opened in 2015) and Improvement Act
-Kyushu Shinkansen (Fukuoka-Kagoshima)
(partly opened in 2004, opened in 2011)
-Kyushu Shinkansen (Fukuoka-Nagasaki)(under construction)

Maglev (Tokyo-Osaka) (under construction)

Tokaido and Sanyo Shinkansen: Lines that cover the most densely populated areas in
Japan and contribute to economic growth.

Seibi Shinkansen Lines : Lines that contribute to economic growth and regional
development.
Construction-operation separated scheme is applied. 6

Ministry of Land, Infrastructure, Transport and Tourism

(M Tokaido and Sanyo Shinkansen

» Built as an addition to JNR Tokaido services to ease congestion.
» Funded using loans, including financing from the World Bank.

NN

- This line covered the most densely-populated areas in Japan.
- The profit was enough to return the loans within 7-8 years

of the start of operations. f
g/
£

Sanyo Shinkansen Tokaido Shinkansen

| 1975 |

1972
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Favorable operating results of Tokaido Shinkanse

ructure, Transport and Tourism

(billion JPY) Revenues and Costs(1964-1971)

400 L 383
355 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

Op. Revenues I
300 b Cont Initial 275
250 p. Losts Construction Cost

Accumulated 209
200 Income 165 199

158
150 127
110
100 89 86 92 91
68 73 75 7580
50 55
1927 ‘o
° -8 -21 -4

.50 ' 1964 1965 1966 1967 1968 1969 1970 1971 (year)

8

Shinagawa — Before/After

)

Ministry of Land, Infrastructure, Transport and Tourism

| » The number of offices and employees increased since Shinagawa station opened.

Vshinkansenl W

160000

140000
120000
es
100000t
(0]
(3]
>
g 800 80000 O
[}
& £
S 600 60000 f_J
“6 (]
o 400 40000 ®
2 7o)
£ £
2 200 Number of offices 200002
0
2001 2014
= 3 < Source: Tokyo metropolitan area “ the number of offices and
by large classification of industry by district, city, town,
After opening of Shinagawa Station (2003) village, and town and areas
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Shin-Yokohama — Before/After

)

Ministry of Land, Infrastructure, Transport and Tourism

Shin-Yokohama Station Population Passengers Commercial
(around Sta.)  (using Shinkansen) buildings

7,000

1966 2006

1966

58,000 110

2006 1966 2006

Planned Station
ST et = a1

-l
Conventional
line
= ' /

74

Construction Scheme of Shinkansen @

)

Ministry of Land, Infrastructure, Transport and Tourism

2Seibi Shinkansen

R East

m JR West

= JR Kyushu

mmmm Under Construction
= m | Planned line

mmmm Under Construction
(Maglev)

W B | Planned line (Maglev)

Hakata

- ——— - —

11
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Nationwide Shinkansen Railways STNLUIT

ct Ministry of Land, Infrastructure, Transport and Tourism

Basic Plan (Decided by MLIT)

Feasibility Study (Ordered by MLIT, Done by JRTT)

Designation of Operator and Constructor by MLIT

(JR Designated as Operator)
i | (JRTT Designated as Constructor)

Development Plan(Decided by MLIT)

Construction Plan (Made by JRTT, Approved by MLIT)

-
Construction (Constructed by JRTT) 12
Five Conditions For Starting Construction @TNLIT

Ministry of Land, Infrastructure, Transport and Tourism

Work can start when all of the above conditions have been
agreed. 13
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Ministry of Land, Infrastructure, Transport and Tourism

O A construction-operation separation scheme was introduced.
® Construction funds were supplied by the local and central government
® JRTT (the constructor) loaned the tracks and facilities to JR (the operator) ,
with JR paying a leasing fee, capped at the size of its profits, to JRTT.

. S pe==c=og|g=

(operator) 50

oo oo
Pay
Lease easing
Tracks Fee
#.Japan Railway
\J RTTX Construction,
(constructor and facility OWner) 1o Aency
< Construcion Funds >
Public works expense Local Leasing fees and
(Central government) | authorities Prepaid rental fees
h 2 A 1 / 14

Impact of Shinkansen (Hokuriku Shinkangen

linistry of Land, Infrastructure, Transport and Tourism

TExtensior_int(; Hokuriku Shinkansen
Regional Business grew along opened in 2022 | OPened in March 2015
with Shinkansen

Nagan

Tsuraga'
o o
. Shin-Osaka Nagoya -
- Passengers increased 3\/2}“?1‘19
(Joetsu-Myoko to Itoigawa) . .
2015 * Number of tourists increased
e A Kanazawa-Catsle visitors)
25,000 295% {
| - 2015 174%
persons/day of previous year 174/
of previous year
« Economic effect of Shinkansen: + The value of land increased
2015 (West side of Kanazawa Station)
- - 2015 0
¥67.8billion ($678million) 117%
by growing tourism business of previous year
* Source Development Bank of Japan, Dec 2016 * Source: 2015 Land Price Publication 1 5
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Impact of Shinkansen (Hokkaido Shinkansen)

Ministry of Land, ln{msrru;:m% Transport and Tourism

Hokkaido Shinkansen Extensiorln to
Opened in March 2016 Sapporo will be

Travelling Activities increased

- . opened in 2031
along with Shinkansen

Sapporo

Shin-Hakodate Hokuto |
B gﬁin-Aomori

* Increase of Travelling
(number of passengers between Shin-
Aomori and Shin-Hakodate Hokuto)

2016 199%
5,600 of previous year
persons/day
« Growth of Tourism Business » Positive Impact on other
{number of visitors to Goryokaku Tower) Transport Service
2016 146% (number of “Hakodate Travel Rail Pass” (incl.
—(M 26°A 10) railways, buses and streetcars) sold)
ar 26- Apr 2016
of year-on-year M
(Apr 1-Apr 30)
of year-on-year 16
- /_‘ / / r ’

‘nanK you 1or your attention.
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October 31, 2018

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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1. Outline of JR East
Corporate Data

Network: 7,457km
No. of Passengers: 17.5 million /day

o No. of Trains: 12,236 /day

Annual Operating Revenues: $ 27.8 billion
N bsidies f th t
(No subsidies from the government) ¥2’ 950'2 billion

Operating Income: $ 4.5 billion

¥ 481.3 vittion
No. of Employees: 54,880

*Numbers are as of FY ended March 31, 2018 **Calculated by 1 5 = 106 JPY

3

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

1. Outline of JR East

Integrated Railway Network

i, o=
High-speed
Integrated
Railway Network

B v

Méi‘rop litan
Area

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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Business structure

Nor.|-tran.sport i JR East Group Structure of
i Operating Revenues

$ 27.8 billion
¥ 2,950.2 billion
(FY2017)

$ 17.3 billion
¥1,836.6 billion
| (FY2017)
Shinkansen Tokyo Metropolitan Area Network

Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 5

Contents
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2. Features of JR East Shinkansen

3. Features of Through Operation Service between
Shinkansen and Converted Conventional Lines

4. Next-Generation Shinkansen
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2. Features of JR East Shinkansen

JR East Shinkansen Network

Shin-Hakodate-Hokuto

5 directions

== TOHOKU 1 .
Shin-Aomori
— JOETSU ............................................

= HOKURIKU

YAMAGATA* Akita

= AKITA*

*Converted Conventional line providing Shinjo
through operation service from Shinkansen ®

Yamagata g

Niigata
g . km
Fukushima

Shinkansen Network: 1,470km | Kanazawa

No. of Trains: 343 /day

Max. Commercial Speed: 320km/h

N
7

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

Five Pillars r First and foremost is safety

0 fatalities
Safety Emergency countermeasures against earthquakes, snow,
heavy rainfall, etc.

Average delay:

) Less than 1 min. per train
' =Punctuality

Max. test speed : 425km/h
ngh-speed Max. commercial speed : 320km/h

= Shorter travel time

- 15 trains™ per hour
High-frequency 1,634 seat capacity** per train

Lafge-capaﬂty » = Solution for dense traffic

*The number of arrival trains at Tokyo station

during morning peak time
Eﬁ-cie“cy Operatlon Malntenance **Coupled two series E4 trains(8 cars + 8 cars)
= Low OPEX & CAPEX

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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2. Features of JR East Shinkansen

To meet diverse needs... JR East Shinkansen Trains

Series E2 Series E5 ( Series E7

-Maximum speed: 275km/h -Maximum speed: 320km/h -Maximum speed: 260km/h
-Lines: Tohoku & Joetsu Shinkansen -Lines: Tohoku Shinkansen -Lines: Hokuriku Shinkansen

Through-Service Type

- S
B

, -

Series E4

Series E3 Series E6

-Maximum speed: 275km/h -Maximum speed: 320km/h -Maximum speed: 240km/h

-Lines: Yamagata Shinkansen -Lines: Akita Shinkansen -Lines: Joetsu Shinkansen
Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 9

2. Features of JR East Shinkansen

Ride Comfort: "Exclusive Dream: A Special Travel Moment for You"

s GrancCloss

on the Series E5 and E7

Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 10
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2. Features of JR East Shinkansen

Ride Comfort : No Ticket Verification in Cabin

Server

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

2. Features of JR East Shinkansen

Trend of Passenger Volume

Various business strategies for demand increase and value-added improvement are implemented.

(Number of thousand passengers)
100,000

Line extended(JRTT)

@ Touhoku e joetsu @ Hokuriku

90,000

80,000

320km/h operation,
Gran Class service
launched

Line extended(JRTT)
JRTT: | Line extended(JRTT)

Japan Railway Construction,
Transport and Technology Agency

70,000

60,000

50,000
40,000
30,000

20,000

10,000

"«
0

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
(Fiscal Year)

12

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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2. Features of JR East Shinkansen

Market Shares of Shinkansen and Flights
Shin-Hakodate-Hokuto
= Hakodate: 863 km
hink. Ai -
Shinkansen vs ir 4h02m
Akita: 663 km 8 35%
i A i: 714 k
RO omori: m
58% 2h59m
Niigata: 334 km 78%
1h37m Sendai: 352 km
100% 1h31m
Toyama: 392km 100%
2h08m
89% Yamagata: 356 km
wa /o 2h26m
20,
Kanazawa: 450 km 87%
2h28m City: Distance from Tokyo
T4% Tokyo Travel Time of Shinkansen
Data: As of FY2018.3(except on Tokyo-Hakodate as of FY2017.3) SWWR@W@@W Sh@r@
Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 13

2. Features of JR East Shinkansen

Shorten on Board Time

Increasing Train Operating Speed @ Tohoku Shinkansen

Maximum Operating Speed ﬂ
4 240km/h 275km/h 320km/h

Series 200

eri E_5

i'L_a i

Series E2
T rE e e

\ 1982013 1997~ 2013~ /

Research Results

STAR21 FASTECH360

High Speed
Test Trains

1991~1998 2005~2009

14

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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2. Features of JR East Shinkansen

Shortening TTT*: In-Station Time .__ . .. _
Origin »| Destination
p Ticket Purchase Last one mile
Conventional ASFransten Station Conventional XStatlor] Transfeﬁ c°""e"“°’>
line train E line train line train
| 4 .
] ! v
/ / ,/ ,/
Shorten /. Shorten ’ a
in-station time ,/ in-station time o
/ vz 7
: ] // /, ,/ //
. I} pr ’ P 4
I shorten | 4 Park & Ride
1 on board time
| € >
|
| ) Reduced TTT
Conventional ) Transfer® Station statiof) Transfer} .\ antional
line train / line train
SHIN KANSEN
Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 15

2. Features of JR East Shinkansen

Shortening TTT: In-Station Time

Easy connectivity between SHINKANSEN and conventional lines
at a station. Passengers are well guided through a station.

Station i Concourse | B =W : Automatic ticket gates
5 outside ticket gates

------------------------- 5 - -

' c tional line ! : :
onventional line [> T Concourse | [> E SHINKANSEN
. Tram/PIatform (Conventional) (5H|NKANSEN)1 i\ Pplatform

Actual train departure information controlled by computer system is
provided through all steps in the departure process.

16

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.
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2. Features of JR East Shinkansen

Boarding system to shorten the in-station time

&‘ : JR East started “Suica™” IC card ticketing service in Nov. 2001.

*”Suica” is a prepaid e-money card for travel and shopping. There is no more need to buy a ticket from
a vending machine. Just touch Suica to the ticket gates when entering and exiting.

P d Purchase ticket with mobile device, anywhere.
. SHMART AND FAST TICKETING WITH
Suics : “MOBILE PHONE SUICA” LAUNCHED,2008

“TOUCH DE GO ! SHINKANSEN” LAUNCHED, 2018

NOTE: “TOUCH DE GO ! “SERVICE IS VALID FOR NON-RESERVED SEAT AND
LIMITED ROUTE SECTIONS ONLY.

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

it

17
4. Next-Generation Shinkansen
“Move UP” 2027, Making cities more comfortable

Realization of Seamless mobility

Reduction in total travel time

Stress-free travel

Railway network
Home :
RAA 1 N S
Conventional lines /(")
. "'d'_ - ,"“_ e High-speed rail
Taxi, car sharing, walking, % O ),
etc. A Ay - %Convemional lines |
——
L i ] =
x;
= 0 User : ) Transpertaton service roviders
. u;,ge( SLCT N sorch | «D ... o
= | [ Mobility linkage platform J T
T
Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 18
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4. Next-Generation Shinkansen

Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 19

Advantages of Through Operation Service

- Shorter total travel time by providing
direct access (without transfer) between
Shinkansen and converted line

e Lower construction cost than that of
Shinkansen dedicated Line

Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 20
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3. Features of Through Operation Service between Shinkansen and converted lines

Providing Through Operation Service for 2 directions

Shin-Hakodate-Hokuto

YAMAGATA

Hachinohe

Yamagata

Omagari

Niigata

Kanazawa /—)

Nagano

Fukushima

Fukushima

meeseess SHINKANSEN

mmsmmmms Converted line

21
Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

3. Features of Through Operation Service between Shinkansen and converted lines

Efficient train scheduling with coupling function

AKITA Station

Intermediate MORIOKA station
Station Uncoupling/Coupling

No transfer

procedure time
Uncoupling : 2’30”
Coupling : 4’00”

Copyright© 2018 East Japan Railway Company ALL Rights Reserved. 22
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3. Features of Through Operation Service between Shinkansen and converted lines

Overview of converted conventional lines

Fukushima-Yamagata Yamagata-Shinjo Morioka-Akita
(87.1km) (61.5km) (127.3km)
Through December, 1999
operation started Lyt *Line Extended MBS
Canstiuction 1988 to 1992 1997 to 1999 1992 to 1997
period
- Newly-built approach track from conventional line to Shinkansen station
- Gauge conversion (from Narrow to Standard)
. - Signaling system upgrade
Main : :
. - Reducing the number of level crossings
construction A
Haiis - Improvement of facilities:
stations, OCCs, train depots, etc
Maximum train (Before)110km/h

(Before) 95km/h = (After) 130km/h

operating speed = (After)130km/h

Copyright© 2018 East Japan Railway Company ALL Rights Reserved.

YAMAGATA AKITA

3. Features of Through Operation Service between Shinkansen and converted lines

Specification Comparison

Maximum width and Length 3,380 mm 2,944 mm
of Rolling Stock 25 m 20 m
Electric System 2600 Hz acuhz
¥ 25,000 V 20,000 V
Signal System Digital-ATC ATS-P
Maximum Train Operating 320 km/h 130 km/h
Speed
Alignment o
_ Mistim mdlisof R4000 It is tighter than SHINKANSEN
curvature. (e.g. R300)
curvature
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3. Features of Through Operation Service between Shinkansen and converted lines

High-speed train for through operation service

A high-speed train for through operation services should meet
conflicting requirements both in Shinkansen and gauge converted
conventional line.

sssses i;;-u--n-iia k

—— - __ = - —

: € Gauge converted conventional line

Dedicated Mixed traffic with RC
High speed ﬁ Steep curvature, slopes
Wide rolling stock gauge Narrow rolling stock gauge

dilemma

25
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3. Features of Through Operation Service between Shinkansen and converted lines

High-speed train for through operation service

Narrow body Coqgling equiﬂff_n;

e

"

Double yaw dampers

Wheel profile Dual signal& radio devices
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3. Features of Through Operation Service between Shinkansen and converted lines

Operation Management and Infrastructure Maintenance

Operation Management

| Operation Control Center

Responsible for Moricka - Akita coe'ation% if-Aomori ‘/ Minimizing im paCt from converted
—~ e conventional line transportation

=== Converted Conventional line

disorders on Shinkansen service.

Operation Control Center
Responsible for Fukushima™-Shinjo op:

_ v' Close cooperation between OCCs, etc.
Close cooperation

*Delay of the train
*Suspension/Resumption of operation
*Accident

* Status of the restoration work, etc

Nagano

Shinkansen General Operation Control Center
Responsible for JR East Shinkansen operation

InfrastrucEy“ljg_Maintenance

v" Compatible Inspection train

“East-1":

Inspection train for electric equipment and track of
Shinkansen and gauge converted conventional line
for through operation.
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4. Next-Generation Shinkansen

R&D for Next-Generation Shinkansen

Test Platform of Research and Development for
360 km/h Operation

10 car test trainset “ALFA-X” has two different nose designs.
Car No.1

Car No.10

Advanced Labs for Frontline Activity
in rail eXperimentation

Focusing on four research areas

-Co mfort

:?WZing loT, Big data A" May 2019, Start test running

and evaluation
Ol Maintainability
erformanql : ]
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