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Advanced Train Administration and Communications System
Automatic Train Control ([ &h 41| B il 12 i)
Bjarat Earth Movers Limited
Build, Operate and Transfer
Centralized Traffic Control  (%1| B4 H il {124 (&)
Dedicated Freight Corridor (f > K154 55§k k5% 71 i)
Delhi- Mumbai Industrial Corridor (7Y — « L/ A [HPE¥E KENRIEAR)
Delhi Mumbai Industrial Corridor Development Corporation Limited
Delhi Metro Rail Corporation Limited
Feasibility Study (7 4 —Y B U T 1 « AT ¢ EBLA[REMERA)
Globa System for Maobile communications- Railway
(BRiE BB R EERR > 2T L)
Integral Coach Factory
Indian Railways (1 > FgkiE)
Internal Rate of Return (NEBIL 4% 3)
Japan Bank for International Cooperation ([E|[5t /J4R17)
Japan International Cooperation Agency ([EIFS 1 /ikt#)
Japan Overseas Rolling Stock Association ( H As#k i i i L A)
Japan Railway Construction, Transport and Technology Agency
(BRIE R - T a3 R i S A
Laky Coaxial Cable (Jwil[m]Hih~r— 7" /1)
Ministry of Economy, Trade and Industry (%7 FE3£4)
Ministry of Internal Affaires and Communications (#2#544)
Ministry of Land, Infrastructure, Transport and Tourism ([ -22i84)
Ministry of Railways (- > RE#GE)
National High Speed Rail Authority ([ 2% & &k =)
National Transportation Planning Committee
Operation Control Center GEfTEHE > % —)
Official Development Assistance (EZJFBH F&428))
Public—Private Partnership (B EoHi#5)
Rail Coach Factory
Research, Designs & Standards Organisation
Railway Technical Research Ingtitute (#k1E#8 A HeAtiAfF2EAT)




Special Purpose Vehicle (F#3i] H A3 24 1(4)

Specia Terms for Economic Partnership  (ARFERE FH il L)

Union Internationale des Chemins de Fer (International Union of Railways)
(EFREkIE )

Viability Gap Funding (BUffBhEkHE4)
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p
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1 |Andhra Pradesh T—RS5-IS5TF = 16 |Manipur I=T )L
2 |Arunachal Pradesh |[ZNF—FxL-T5T7—1ai 17 [Meghalaya A—H—=5V
3 [Assam PV IN 18 [Mizoram E‘j?-&’)‘”
4 |Bihar E/N—)L 19 |Nagaland FTHSUEM
5 |Chhattisgarh FoyTA—AHILNM 20 |Orissa T'J‘V:U'M‘I ]
6 [Goa a7 M 21 [Punjab N D =T
7 |Gujarat Jov5—hk 22 |Rajasthan =% RE—2M
8 |Haryana N —F— 23 | Sikkim yE L
9 [Himachal Pradesh |[EX—F¥IL-TS5T—aM 24 | Tamil Nadu 23)L-F—Fyi
10 |Jammu and Kashmir |2 Lsi—-HZS— )L 25 | Tripura ) TS _
11 [Jharkhand JSx—ILAEM 26 |Uttar Pradesh Dy -TST =2l
12 |[Karnataka HILF—3HM 27 |Uttarakhand "7“)’5‘5f73“/“‘|‘|
13 |Kerala =22 28 |West Bengal AR AL
14
15

Maharashtra

RN—5—SaFS M

A |Andaman and Nicobar Islands| 7> A< - —a/NLEE B I EEESE

B [Chandigarh FroT4—HIVEHNEEE

C |Dadra and Nagar Haveli HA—RS—RUFHI-NTz— ) —EREEHE
D |Daman and Diu I TA4—2 B EEES

E |Lakshadweep SO T4— T B EES

F |National Capital Territory of Delhi | ') — g5 ZR &

G |Pondicherry RoT4o ) EREERE




FEHHE (ZILIZ7Ay FE)

Agra T7—95 yB L TST—aM 1574542 1,275,134] 1.23
Ahmedabad F—AE I\—F 9% 5—hR 5,570,585 3,520,085] 1.58
Ajmer TIoA—IL S—IU% R A—2 542580/ 485575 1.12
Amritsar FL)RS L N —D 1,132,761 966,862| 1.17
Bangalore N\ Aa—)L HILF—3HM 8,425970] 5,438,065/ 1.55
Chandigarh F o TA—HIL | FroT1—HIVEREESE 960,787 808,515 1.19
Chennai FFA A3 )L -F—Ky 4681,087] 4,343,645 1.08
Coimbatore a4 N\—FJL AZ)LF—Ey 1,061447] 930,882/ 1.14
Delhi F1)— F—E&HE 11,007,835] 9,879,172 1.11
Dholera kLS 5 05—k -
Dornakal KILFHJL T—2RS5-T5T7T— -
Ernakulam TILFI5L =55 =
Erode A—0O—FK AZ)L - F—F5 151,184] -
Gandhinagar AoT4—FHIL [T v5—kM 208,299 195,985 1.06
Gurgaon SIWVH—F> I\ A7 —F— -
Haldia NILTAT A HILM 200,762 —
Hosur i 2 )LF—FEyi 84314 -
Howrah INGS5— /AR AL 1,072,161 1,007,532] 1.06
Hyderabad NATS/A—K 7—2R5-75F—2 ] 6,809,970] 3,637,483] 1.87
Indore A E—=IL XTANX - TST—=aM 1,960,631 1,474,968| 1.33
Jaipur x4 S—U% AE— ) 3,073,350 2,322,575] 1.32
Jodhpur Ja—KJ7L S—U RA— N 1,033,918 851,051] 1.21
Jolarpettai 35— IILR—YZAL | FZ )L F—F5 i -
Kanchipuram Hh—F TS LA A3 )L F—RH b 152,984 -
Kannur HX—)L =22 63,795 -
Kanpur Hh—>TIL B TST—aM 2.767,031] 2,551,337| 1.08
Kasargod AYS3ak T—=27M 52,683 -
Kolkata aJ)LHA AR H LM 4.486,679] 4,572,876/ 0.98
Kollam (Quilon) a5 .1 T—55M 349,033  361,560] 0.97
Kottayam mPEREN =2 172,878] -
Kozhikode (Calicut)| A vk =5 432,097 436,556| 0.99
Krishnagiri PIPEY ) A )LF—FEyil 65,024 -
Lucknow 39+ Oy TST—aM 2,815,601 2,185,927/ 1.29
Madurai <Ky S54 A3 )L F—Kil 1,016,885/ 928,869/ 1.09
Mangalore 7 h0—)L HILF—3HM 484,785] 399,565/ 1.21
Mumbai LA IN—F5—2a b5 12,478,447] 11,978,450] 1.04
Mysore <MY=l HILF—32HM 887,446 755,379 1.17
Nagpur +—457)L I N—F5—2 1 S5 2,405421] 2,052,066/ 1.17
Navi Mumbai FE LN, T /IN—F— 1 S 1,119,477]  704,002] 1.59
New Delhi —a1—F')— T ') —E £ E 249998  302,147] 0.83
Panvel NN TN—5—2 2 S5 180,464] 204,336/ 0.88
Patna NN E/N—JL 1,683,200 1,366,444] 1.23
Pune T4 T /N—F— 1 S 3,115,431] 2538,473] 1.23
Salem +—5 L4 AL F—Fy 831,038 696,760/ 1.19
Surat A—5k 9% 5—hR 4.462,002] 2,433,835/ 1.83
Thiruvananthapuram | TA4IL I 733 TS5 L | r—55 ) 752,490 744,983| 1.01
Thrissur KJFa1—)L =25 M 315596] 317,526] 0.99
Vadodara 7E—=4%5— Fov5—kM 1,666,703 1,306,227/ 1.28
Varanasi J]—5—F— By TST—aM 1,201,815/ 1,091,918/ 1.10
Vellore Yr—)L—JL A3 )L F =il 502,000 —
Vijayawada 4o NYI)—4 | T—F5-T5T—a[ 1,048240)  851,282] 1.23

GE: 2001 EMHAOD LM 20 DT &, MESI(CHEDLDNA TSR ZH/E L)

H#) Provisional Population Totals, Census of India 2011, Census 2001
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1. AENE= - BM

11. REOES

A ¥ RIFHEICRSHESRE 2 fto a0 (F9 12 BA) &2F L, kb EZ & 1R 147
LD EDRBEESND, A2 RIEBRICs (7 v 7 R) LI B FEO—B & L
THAAAIZERFR S 41, 2003 FFELLRE D FEE GDP AR HI, 6% 4 1 D I 1T E K HEZ HEFr
LCW5, A REBUFIEEE 12 Kk 5 BAEGHA] (2012 4F 4 H~2017 43 A) 2BV TH, il
ROHEZR 10%IZRET H ERELTEBY ., A% b EmOVRESRHET 5 & PHlsnTns

ZOA Y FORBFREORE S EHEZL, M7 U7 HIRORKRFERESZ ) — KL TEBY, [FHl
oK 10%% D5 L EbNTnD, ZOFERMREREZHERT 541213, REE®E 50K
1JEUS RABEDA 7 TERENKLETHDH L LTWVDLNR, BHEETO L ZAREEBD
RIS I R 72 & ORI S | A v 7 ZEAFITITEBENDE L TV D,

DPDIRBLT ., A > FIZBW T, RERERAHMER L, BRSSO H 2GR & B
[ Ao e AR A R D A1, RIFTREI 2 X 2 DB < ER - RHRZeE, B AT
e LA 77 O - SGENREERFEL 7o TWnd, ZasiF, JICA X 2009
A v REBIEB FRE 7 EHI T IR A v 7 78 %0 U 7= R iR F R R O 38 ) %1%
BYE A O—o & LT, SMENE - Bk, KERZH, WS2Itos Ll 77
B ~DOIREED D Z L & LTWD, FriZ, MilighEZ S edhit 7 & —2kfA o FEXK
BB EEE7 X —L LTEML, HFx27av=7 b aEETTH D,

FTH, T U —~A /3 ] 1,500km (2B 5 EYEHENE 2 R 2 [EYHHSGEER
HE (T2 X 1LERT ==X 2)| T, A ¥ RTHD TAIREANIE A SN wE@A S, A
MEEOBERBIN, 7 I NURHAEEN L CSHEMTOR TN E ZAThH D,

— 7. AR CIXHIERBRBERIEA~ O SR OB D . BRERICE LR 2 & LT
EIESRE N RAITER SN TWD, A > RIZBWTH, A > RELES (Ministry of Railways,
LIF MOR L) 23 2009 4= 12 AIZHRE LA v REREE Y 3 > 2020 OHC, @ gkiE iia
% F2ha 9 2 AR 20l 6 kM CREIHIS ) BEESh., IER FR#AE (7L FIS) 2
FEiENTNWDHEZATHD, £/, 201243 A 14 HOSEKREO FREREHIZIB VL, 7
BHOBHE 2D T V-~V A TN~T VA=~V g — R AHORE~DE T, £7=
H1 (TR ~L A ~T =2 ZN—R) OFEFE ORI OV TEREIN TN D,

ZAD O EHEENE AR LT, mEEEEEO T T A B MGD, R4 YRA 2 Y
T AR IR ED I — 1y REPRRNBANERE R LTSI T < fal TIREER
FENMERT 28T LHY, SZROBEFIIOHITHET 2 REBELTH S,

PRESL, PRk 22 FICEERBED (42 R8T 2 EEeESEo =IO RICET 5
A ., BEEEA D MERRFE - REXNSA 7 TV AT DR ADa ) =T
LFRRESIRFE (1 2 FEICET 2 gkl o T ARG HEER) | 2 %M Lz, HAE
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X, A= F—HEB LR ZEEOR TEIL TV D AAROFERIR S AT LD ER
XD LIZRY HFEEOR - thaoRRICHEL L, —ERBRMRILICERT 2L L b
(2 AARORHESGEHIFOMMA - 5 O #kE B EE O EREH S ) o E LR EZE L
T, BARBEOMEDHES| 1 LT ZEEHIEL TS,

o> T, DHREOFRERIEOBLEND S, KMOBERR O oV ZER LI, AR
DO EHEHEIZET D FEOFEBIC, MIHFATFELTWD,

1.2. (REOHM

AFRAIL, A v FEIFOBUR - FEFHESC, BIfE, MOR BRE LA v Rk Y 3
2020 (2B TEA & STV D 6 BRFRO TR A O EPIRIL & 4% 0 JaE L &M O F
RCHGHLE . MEERF, MERER O R —OBHRT, WA > FIZB T 5 & sskEk
MOBUR EFREICOWCTEI L7z BT, FEICEAT 2125 S D LW BEARFEANOEST /
INTNZOWTIHFRIET D & L b2, ZRODHEMNME ) 9T 2 iz Bk A o R
MANOWIEEDOTATTIZONTarH iy NVERMEZ ¥ —nbOREEZRD, 5%
D ERERED ST A T — o (Bt 1. FMRIRE. IHE, FERE) 205H LB RER
FEBROEMERNELHI LT 2D TH D,

1.3. IAEX R ik

FAEOKRIGUIFAI & LT, FREDKMBICI ST, 4 PR TEEEL TS,

BT TERIE S LTV D 7 L FIS OEBRRIL, 4 > FAIBERBE OB &b 5 FE 2
729 2T, HERICKHT 200N EOBE0H Y FIc oW THRT 5,

14. REOAE
1.4.1. BRERRUVEARBAEKETY) I

UL~ [BIC 3T 2 A R A 35 L OBMRRIARIC S LA > Roo@dEgk a2
BILENR, A > RO mEEGEE A ST 0 ARE S DRSS A AR REORAR L 557, mill
il B OBIHAFED FTRENE, BARE L L TR e _REFHRLIZADLI T U 7 21T
-7z,

[1] HAERE # g LA S (JORSA)

[2] =ZE KRS

[8] kAt HE thama 7727 At

[4] ¥R A4 B SRR

[5] 2% M HIE N BRE K A BT A 78 AT

[6] I B T ¥k tt

[7] 4R T3 A4
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[8] —ZEEHERA AL

1.4.2. IRhIAE
# 1-1~F 183 [T LRICE VB 21T -7, LTI, &% OFFENFIZ OV TR
&60

(1) MOR & & UBFTRAREEADET )T
MOR. 72 b WNZLA FO~[BNI 2T 2 FM Ik L, A > FOmRSHEMRICE D 2 B
WFOBOR - FHEFHE, Bl 6 BEARO TRAVFHA OMEERPL, WO mEEGEREAROBUR & 31
Wb ET VT & ToT,
Flo. AV RICRT 2AMBEIROERILA, @ESEFEDOEBUH T2 > TORBEOHIE
b, BADWHINKT 24 > RO BMARK R ELZFELZH LT 5720, MOR X T RDSO
FHEHUE LR A T ik aiT o712,
[1] Research Design & Standards Organisation (RDSO) (7 7+ 7., U v X )b« 7ZF—3 2l)
[2] IRCON International Limited (= = —5" U —)
[3] Delhi Mumbai Industrial Corridor Development Corporation Limited (DMICDC)
(=2—=70—)
[4] Planning Commission (= = —7 U —)

[5] National Transportation Planning Committee (NTDPC) (= =—7 VU —)

(2) MBEAOETVT

s, BEEBRIE A, I E I e & 72 EITR D MBUR O E M Z Mg+ 27201, LT D
INBURZRIRI L, FFEHEE~De T U 7 2iTo7,

[1] Gujarat Infrastructure Development Board (GIDB) (7> 7 4 —F /., 7V v 77— FM)
[2] Government of Bihar (/X k7, E/~x—JL4N)

[3] Government of Maharashtra (A2 731, v/ ~—F—3 2 F T M)

) RELEADETVVYJ

Rk, RiE M & BLET D AR ENA o FENIC LR ZYS BT 5 2 &2 E LS E
 BHHEANSL S BIFICB T 2, BERFE, o4 FAEERORE, 8, BER

FIRDERENET 272012, AAORMAeXE (RIEEIEFD) ~OeT ) o 7aitol,
[1] Toshiba India Private Limited (7' /v —A >, 2~V v —F—))

J

[2] Kawasaki Heavy Industries, Ltd. Delhi Representative Office (== —7 U —)
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(4) EMRETH. HRX T ATIBORE

T O]~ m T $hEEmEE TS 2E L, 4 > FEN TOHEGRERE ), fFRkoH
TSR AT REME 2 404 U 72,

o, A ¥ FEINTOREFRT OEMKEEL RS 572012, [BlITRT7T V—A hrdi
WA T F o AT EdE LT,

[1] Rail Coach Factory (RCF) (7 A U hH L, /Ry —T7H)

[2] Integral Coach Factory (ICF) (F =7 A, Z I/« F— K Jl)

[3] Bharat Earth Movers Limited (BEML) (/N> 4 12— L J1/bF— % 7M)

[4] Bombardier Transportation India Limited Savil Site (7' 7 K—4 7 —_ 7Y% Z— M)

[5] Delhi Metro Rail Corporation Limited (DMRC) (= =—7 Y —)

1-4



12 FE FMEMETALEEEREEELICHRLIBHRIRE - #IHAE

Z7A4F I LFR—F

x 1-1 F—REMAETER

&} A=/ N THAE HE
10/30 H | ®® NRT =>Delhi Delhi
JICA A > NPT & O Wik
- AEOHB., Hik, ITROMER
HARKEERE & O Wik
-TRA O B OB, 7] K
10/31 H | RITES & OH BT Delhi
- AT T 5 higds K OB AR
MOR & D Wik
- AEOHM., Hik, ITROMER
- BAROBHESSERIFICOVWTO S LBy TF— g v
MOR & D ik
- KITFWHE BT 5 W
111 DS - A FEICE T 2 Whakds J OBHE I HU AR Delhi
IRCON & D%
- 7L FIS 2B 2 B U AR
11/2 &K | MOR & D Delhi
DMIC & O Wi
11/3 A - DMIC (Z B3> % BE I 4L Amritsar
%@ Delhi => Amritsar
Rail Coach Factory {72
11/4 4 - M RGERE DI BT SR Delhi
%®)  Amritsar =>Delhi
JICA A > NPT & O Wik .
11/5 + AR Delhi
11/6 | N Delhi
Hilligay A #%@) Delhi => Lucknow Lucknow
RDSO (India Railway Technology Institute) & @ )i
11/8 X - Eﬁﬁﬁiﬁa:&ﬁa‘é%%%;w%@'rﬁigﬂﬂ% Delhi
- BAROGEHREEGEH IO W ToOT LB T—va v
& Lucknow => Delhi
MOR & D ik
11/9 7K - BB RS R oW s Delhi
- KITFWHEICET 5 W
11/10 ) .
Holiday A | BN Delhi
JICA 1 ¥ NEEEFT & Dk .
AL # | s Rowss Deln
11/12 + | 8 DEL=>NRT by
11/13 H | HeE
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VA=A N TE D
1/10 | & NRT => Delhi Delhi
JICA A > FEEEFT & Dbtk
= =t a=| S Y HY e =
111 K MéRﬁfo’g;;%;ﬁﬁwu\ AR DOHEPR I DR Delhi
- HEITEOMR. HEOERILOWRE
—%EA v ReE .
V121 A | o ms it b 5 Bk Delh
E L@ E -t I —500
1/13 4 | ByiA v R Delhi
- Bl B AL (2B B T IR
1/14 + | FINW# Delhi
1/15 | BN Delhi
Planning Commission & O i
- IR PGE FT RN B Ao D BEELE AR Delhi
1/16 H | MOR & Ok
-IWR G - Wik, B —2 9 o AT 5 ik
(B F—2) %@ Delhi => Bangalore Bangalore
RITES & OHLHIEZ G %
- TR UESR Z B4 A E I EE
National Transportation Planning Commission & O Ji#%
1/17 X - i R A B 0 2 B AR Delhi
(FE F— 2\) Bjarat Earth Movers Ltd. (BEML) #i%%
- i RLERE DI BT S R
d@) Bangalore => Delhi
1/18 /K | #E) Delhi => Gandhinagar Gandhinagar
Gujarat JNBURF & Ot
1/19 U - EEEREFEICBI T M, TR, BB O R Delhi
¥ #) Gandhinagar => Delhi
DMRC Workshop i £2
- HLEBLRE IR T D A A .
1/20 & B I Delhi
- Bl B AL (2B B T IR
1/21 + | R Delhi
122 a EBilliE:s Delhi
(#Ef@F—2) B#  Delhi=>Chennai Chennai
RITES & OHLHIEZ T %
- TR UESR B9 A E IR
1/23 H Integral Coach Factory (ICF) %% Delhi
- i RLERE D IR S R
B #)  Chennai=>Delhi
1/24 PSS Delhi Office of Bombardier & O 7% Delhi
HARKEERE, JICA A > REBHTE Ok
- BiHWFH AR SR O
1/25 K | MOR & O i TR
- BHFAAER R OWME, HMv—27 v a v ST 5 i
BE) DEL =>NRT
1/26 K| RS
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x 1-3 F=XRBEMHAETER

H VAT NN VA
2/14 k| #8) NRT => Delhi Delhi
HARRMAE, JICA A > REHAT & Ok .
215 1 K s RORR. WEOES o RS Delhi
JINGEE A > Rkl
- L HL L LE (2 B o B IR EE
MOR & D ik
M6 | AR gk X7 A, D B S R O sy | Ahmedabad
- R WLEIZ RS D E I K OV 2 S IH I
%8 Delhi => Ahmedabad
Bombardier Factory %2
2/17 4 - HUE RGERE ISR T S R A Delhi
& Ahmedabad =>Delhi
2/18 + | N Delhi
2/19 H | BN Delhi
2/_20 A #%®) Delhi => Patna Patna
Holiday
Bihar M BURF & O thik
2121 PN - EEEGEFEICBE T AR, TE. BEEBH RS EE O MR Mumbai
#®E) Patna =>Delhi => Mumbai
Maharastra /N BURF & O 1
2122 7K - EEEGEFEICBE T SR, TE. BEEBH RS EE O MR Delhi
@)  Mumbai => Delhi
MOR & D Wik
2/23 FN - M. REICED D A & O S IR Delhi
- 575 - WEIZB D D F I A K OV L H I
HARRMAE, JICA A > REHATE Ok
- BHHERERE R OWmE .
224 | & RITEJE r ?;ﬁ;i%ﬁ:%% Delh
- BRFEACRShE
2/25 1+ | %) DEL=>NRT G AeRRTE!
2/26 H | BEE
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1.4.3. ABHE

MOR LV @k & L CHEE SN oa 7 A v —12 4% B RIZHIB L, ROk~
72 RS BN RS K O T B EAIC W T, e IRl U CHEfE AR T A 2 b
HIZ, ARIMEFHE (H5) ROARRE I F—%2FE M L7,
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H 7ar 7 A

JICA FHLFHH
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REHA NEERE - B FE)
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i i %)
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AEHRE R R R BLG LS (ORTT) (EARZV—7 (E5-E 7 L—7)
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6 | 12/10 | +
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o | 12113 | % A KB (LR —F EE-WETL—T)
ASTBUERT A P 36T TS (B - El 7 v—7)
B A ARG T 6 (AR L —7)

10| 12114 | A EIj@éf”ﬁﬁﬁﬁt%j#%%fﬁ‘(iiiﬁ%@ﬁff%%%%@iﬁ) R RO KFEET (B
EERE) (F5-@Esr—7)
BUERFR T (B - Hili 7 —7)

11 | 12/15 | K PERAE  TEEFR - ek ) (SlHERE N T BT 2 FEEFZEIZ O\ 0)
[T RN AR RS 2 S 3 | 2%

12 | 12/16 | 4 TELOBRZH MORAX v 7 2k LB rT—rar, AARBEC
ka7 Vv PrTF—v g, BRAH

13 | 1217 | +

14 | 12/18 | H
BIE R 11 Hb X R 25 3 T 22

15 | 12119 | 5 JICA i#76 (JCA XiEA X — 1)
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AEFEER (E2ed . FPEE . JETRO) KR OVIR B HA & Ok

16 | 12/20 | k Ji [
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N

17 FORETETEORR

21 HROTEHEDORR
2.1.1. #iR

BB ORZEIC L SHEDNRIBEEZE & St Tz 1960 O HILE | 1964 45 10 H ICH R
& KB % b SHERA 0w EE T d 2 BB E L, ORI R 2 E 8,
T UARIILUDET S A — 1 SGEEILENE O EELICER Y MLA TS, FHEE BRI RN
HZE AT, 198149 A7 7 AD TGV BBE L, A X U T, KA Y| AL 172
VI —m y SFEETCEEENEN R 2 LB LT, ZoEhE I 21 I A TS HIThnE -
LR LT, m7 U7 OmEEBE, FE, 512X braen U7 T R EkE 23T & B
B LT=,
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212 FEEOSEFEDORR
(1) B
HARDOFTEHRIL. 1964 0 HfEERT (RO ~BT KBk DBRZELIKE, 1975 4D 1L
B Cor R~ ) . 1982 D HALFTErHR OXE ~BERA[) . 1982 4F 0 EHUHT## (K
BHA~HRM) . 1985 AEOHAL « iR (LB~ KEM) &, IERER I ED b T,
FOHEBTESR ORARL, &8 7 5 FUEER OISR B R AL BIEEIC, Bk v et
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e INElE

Construction

. Planned
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i) EtXEE
K 2-2 #FEHEDIRIEE

(2) ERM

EU WTITFEFEL, ERIMESTO L2, EREmEFRE LTOgEEZRD L, SF
JE2HME, 20 UL ELOET VAT ABRIEL TND, £ 2T, 1990 FRE 0| |
A3 D Ml 2 [0 % 7= 8 O [E BRH 70 IS ASTRBOR A3 R E S, $RiE & AT AT DWW T b IR
HEDOH 72 ENED LTV D,

1991 4E| EU N ZZHE D A B b 2Rt 57200, TEREORRICEE T 2 MREEERS) 2%
ML, S E oy, gtz Bl Uiz, K< 1993 45, EU IkN o Rk A i
BUR & 72 D808 A 7 TN [TEN-T) 2R E L, VAT LAREMHEDOIEEL A X 2D
LB, BFEOFHEEMICHB VT, FOROM AR D AIL~ELE LB ORAZR &0 LT
2R D HasR A FEh LT 2,

& [FEERYIEITER, P02 FEERIEE TR,

® EULEOEBRLEBLHE, 477, HlZOWTHIBOFINEEL KT,
& () EANOEEENE ZFINEEOIRE (ELERL) T,

® (K nrRFr~za—n bRV ARE, ALTRORZER AL 5577 TH i,
(3) +H

FIE Gl 2020 4F £ Tl HIEEL T 2 gkl TN, MIER 1T 18,000 k m T M 5 ke
S EZHED TS, ORI~ i, PR~ EEE R & TIUREDURE) &M 2 AL 4 81,
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P AR TH D, 201142 H 6 BICPIZE Lm @ pa, o ET g mh & ke 4 7 2 % il 5
FRERHEESGE TH 500, Z OBBITER, BIN~HMNRO—# L 25 TETH 5.

o E O R RE R E L ASEAN FEEIC S KA TE Y, EFAOREEERIEEIL. BB LR
Y rw—, THA, N AERESEREEE ORREE A ED TS T L EWE L,
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— 00114E1 B EERAL R>7
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m— 2015FEFTICERTE
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msms 2020FFCISERFE
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N ”/1‘?
o R
N e LA

High) JICA

2.1.3. HROEEHKEEOKR
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(1) EEHKEEIF—0E (20101821 8 XKE7> > b D0)

SHIHE @RI RE D, P EOSER 2K T HRERTOSMESG T, @EHGE T
F—wBET L L LbIT. T FREMERRESEREZEANEOZKEZB LT, by It
— VA % Fifi,

2) BRNILANIY S avDOiRE (201051 8 19~20H. BET75SU7)

7T VN OEESGEICBET D Wik D720, RELRHE & L CRLE L AGE KBS E A H A
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DELTAEBNEANE SR L, by T E— X% i,
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RKGHH B R B K E AR b AEANA BIEHSE L ORREBE LT, by 72— R
% i,

(4) 27— FERREFREENHEEFREOHH (20100E5AIH~5A13H)
77— FElRE 2 Lo &4 2 KEEImEBEMRE 2GR L, Fiik - ) =7 ~OlRS
23l O T, RAE OB OB - Bl & (R BR,

(B) NTULRMERICEIEHFEA—H—0FML (20105F5 8250 RERAKY)
BDE A = —DMBI AWM AT LT 2 E[E oD s kol B O HUFT 2 #4F (1300 i, 13K
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L, by TR &S,
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T, by 77— 2% FEf,
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Broad Gauge Meter Gauge Narrow Gauge Total
Track Kilometers (1676 mm) (1000 mm) (762/610 mm)
86,526 18,529 3,651 108,706
; Electrified Total
Route Kilometers 16,001 63,028
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(2) MOR Ot

AV RELEZEE 95 DIE MOR THh D, MORIZIZKE D FIZ 24 OBISMKE (HARDEI
REIZEZY) @, O TFIC MOR & LTOERBREHE THIEEEAES (Railway
Board) MENMILTWD, A > FEGEIZIE 16 O R (Zonal Railways) 23% 0 . (B
154 TN TH %,

ORGANISATIONAL STRUCTURE

| MINISTER OF RAILWAYS |

FOR RAILWAYS

RAILWAY BOARD

1
CHAIRMAMN
RAILWAY BOARD

‘ MINISTER OF STATE |

FINANCIAL
(COMMISSIONER

MEMBER MEMBER
ELECTRICAL STAFF ENGINEERING
DIRECTOR-GENERAL DIRECTOR-GENERAL
RLY. HEALTH SERVICES RPF

MEMEER MEMBER
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ADMN.
MATTERS

SECRETARY

ESTT.
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CORPORATIONS, ETC.
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SOUTH WESTERN el LCIC:) EX. umcm RLOA
= GENERAL MANAGER RWHL

wa==i MODERNISATION

WEST CENTRAL WORKS RDSO

* Chief Administration Officer (Railways)

i) MOR
2-5 MOR #H#R

B NEGEOEEHE

H &7 v AT A% : 11,000 A

(9 BIkREEKE @ 7,000 4)

PRATHL 45 - FEBAHL : 7566
HHL 37,840 i
195 : 222,147 i

BR% : 6853 IR

T — R : 300 f&HT

R 2300 & T
EBL T4« 700 f&FT
Tk B % - 154 A

High) MOR

A ¥ RERE DA RIS DR HIE, AFa_X—2TiE 9,035 (EAFx1 (HADK 2.2
) AR—ZATIELT72{E 4,600 5 A (HAD0317%) L. N v T7ERENI ERZET LN
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%, “Year Book 2009-10 (India)” (Z XAUT, FREUAD 7.1%H454, 75.7% 2 R IEHE, 12.2%
DNELEREE S (X S TR Y ShEEEO BRI RS CHDH L ERLTVD,
AV FEEIZB T DXy FU—7 ORI, b7V — OLL AL WOIANVTH |
ZLTCHONTa—, T A %E5E80MNAE (Golden Quadrilateral) & % D%t
AR EERARIC /> TNDZ ETh D, TOAFHER 9,923km [XF #% 1 D) 16% TH
DA, REYERERED 50%LL LA EOTWD, 2072, ZOXBICET D BEFAHR ORI
EITAFRAB I < | Bk ) 2 SRR TIEIRT D 72 DI EIR (7 ) —~A 0 A ) LR
[EEE (57U —~ =L Z ) (CAFHERAD 2,800km, e mE & 100km/h o &1 EL #i DFC
(Dedicated Freight Corridor) DO&ERENHEA TS, ZOWEEIEED 5> BHAY ML T U~
¥ I—MNT 7 FZTHE GERE 920km) (2 HADOMMEZK (STEP : AFREAMHE M LME) 2
SN Tn5b, £, MESEICE L UIBIROA > FEGEE Y 3 > 2020 ([ZBWT, H
b L 250~350km/h O EDEHERIE 2N 6 BEHRET I S AL, 7L FIS IR FEE STV D,
F7o, 7V — (AEFK 1,000 HA) Laniz (K560 5N, LrSA (51,200 5 AN) .
FxrFA (K430 TAN), Nodir—n (8430 HA), ~AT 73— FK (§360 5 AN) 72
EDREBTNTIBNTIL, BN A 7 I K 2 2EBREE 2 5T 5 72 O ICAL T EkE O
R - FHEAED ST, 209 b, anhy 7 —TEBECH¥EL TWD,

222. 17 KOEFERR

A v RIZHEICRSCHRFE 2MOAA F12E8AN) 2A L, fERixhEz#HE, A1
M &72d LTRSS TS, A > RIZBRICs & FEEIL DT ERFEO— B & L TR
WS, 2003 AL D FE GDP pEHRIT, 6% a2 D IEFICTEVKIEEZHERF L T D, =
DAY FORFFEEOKRE S LHS1T, M7 VT HIROKFERELZ Y — FL TR, [
DRI T0%%E HH 5 L FbhTn5,

(1) BHERROER

A ¥ REURFIZES 12 ¥k 5 45T (2012 4F 4 A ~2017 43 H) I2BW T, EEOHE%
# 10%IZFRET D L RFK LTI, 2008 4FFE 1T 6.8%. 2009 /1% 8.0%% B L Tl 5.
VUBMORSITE D L, 2010 4EFEITK 8.5%, 2011 EFE T 9% DEREEKRT DL E L
TUWDHAHY, 2010 4RFEEE 1 PUH - 25 2 PUHIE & $12+8.9%. 2 3 UL +8.2% & #%
FRE RIS 5, TRFEROREE (2012452 A 29 H) 1255 &, 2011 4FHEH 3
VU (10~12 ) D32H GDP pR =RIFATAFERIILL 6.1%I2 & EE 0 | WHEHN— 2 DR
L UL, EHE 3 4FM Tl bIRWVARE 2 Fodk U7z, EABRIE, BIEEORGE & L0 R
KThsreEnhTns, *

4 Hih) JETRO MEROE YR RA=a—2 (GEEEILH) ) (201243 H 9 H)

2-9



HE) 4 > FEAXMEE

2-6 4 2 GDP D

(2) hEEOHEX

A ¥ FORRFRR 2 XA TW L O3 [HhEE] ORETHD EEbN TN, 2000
AR A S T B KETTE AL CRURICHE T BIR ANEA, BB T — FE KR 3 v BV 7%E
—VDR A LR STV D,

IR QRO &2 R D L TS ] LB 554 45,000 /L —PL E
DNALHEDPHEREITHEML TN D,

HE) 4~ FERKEE
2-1 FRAIAOLROHR

Fo. FEFERKHEROENE RS & BRI WT [#HEE, EEE, &L
T ATEE RS | O 5D 2EEBNBEEFITHEML T\ 5,
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(B HTER) (EBHED)
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
1987 1993 1999 2007 1987 1993 1999 2007

2-8 REtXHBRDOEI (1987 F£E~2007 F£5E)

Og®E

B 4/3\0

O &5

O K%\

BHHE. ERE.RERE
O it A HE& B

H#) JETRO

2010 FEEICH1T D GDP Ok a5 & G - il - BIEDS 27.1%., $R1T - £RER « &)
PE < |IT Y — A0 17.5%, &SN 15.9% & 72> T5, 2004 FFEH 5 2010 4R D4

FERDRERE D L, PH¥E - Ei
N 89% L7~ T A,
2008 F=DFFHT L D & pEZE - Eil - {5

BIENN 9.8%. #RAT - R - REEN 11.2%, R

TIHEENSTS%E HDOTWD, £/, B

DH
M ¥EIL5.8% & v =T IH/hEWNH DO HERFEGEOLGE RS KT XY 2004 475> 2008

FEE F CTHIMMHED 4 52 HOTW 5,

- RIZ-TEE
EE-EH-EE-TY—EX

GEg L
IR T —
EX

27% EPCES
#E%

#HE-BAY—EX

SRt IRIR BR AR -KEHE

ESCES
16%

2-9 2010 £ E O GDP DB

18% S
BMKEZE

2-10 EXApEZR (2004 FE~2010 F5E)

(3) #MMALODIEM

1991 A2 DA > RIZBITHHEMH AL 217 AN TH - 7=DIZx LT, 2001 4£i121% 286 &
TN, 2011 FEICIIB L 377 B AN Ziék L TR Y (2011 41 o REBGHEE ©ff) . &

NS HZLFELLIHEML TV EPRREND, ITFEOZERATLIZEED,
LR, a)h B, FxT

2001 A £ Tz 6 XERHT (AN HE 500 5 AL Eo#EHi : 57 U —.

1981 6

AN Ha—L NATFT T NN—FR) IZBWTAON 1.89 2L TW\W5b,
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-~ . n oA
MNAaLc 1vicaaLl
.

b 28 =

|| W meresn enroee

|

——
@ City Population

In 2012

- DA (Unit: Million)

——a -
@ . -

Note:_City..population_is_estimate
for the year 2012 (Source; World

Gazetteer India  metropolitan
Indian Ocean areas).

2-11 BEI10FEROAOEMNEREETEZHHAQ (L4610 f2)

2.2.3. 1 KEIROIZEHR

A ¥ FORFRE ZHMERT 57201203, REE®Z GO/ 1IEUS FARBOA 7 T8
ERVHETHDHE L TNDED, BITEETO L ZAREESDOARECEMEHI w7 & ORE
MNHA 27 ZHEAFIZITEN B E T TV D,

A 27 ZHENH O ML, 2007 F£~2011 4 5 AT 3,500 & KL (14 JK 5000 fiEL
—) &, KRR LDERS>TND, ODA FEE2EFLANESTIIRTEES ZLnTERN
ZEMD, PPPOEAREICIY RMESZEM T2 2 LN EL SN TN D,

REESOHESR L LTIA v REEOMIZ, MKOBRERE OB EZR N A v 7 T%
HBDIODT7 7 REWITETHERIT> TV 5D, AADERERES S | Fl 21345 FIE8T
73 IDFC  (Infrastructure Development Finance Company) @ > 7 JHE4AICHE LT\ 5, °

(1) #MTH3EES
AT CIEE B E R O g OB EHEINIAE O 2P N EL 2 E 7o TV b, 514
b, EROFFR B S BFZHEGORAEIS O, )6 BEIEFTA~DOT 7 |

5 MEBE T4 FIF%EE) 2008 461 A
6 SBE TxbA o NEEERBAEHE | 2011 4E 6 A

2-12
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DHEIAENTEY , BRARMISNEENTWD, FRIHTRO 6 KECT TlE, AQmEm 4 F K
& LTI, KRG - BEE 72 EOHEHBAFIC L D @EEEN AL TV D & Z
AT, RIEERAEO 72 HTBAREEE 2 B E % 7o KEmiEg o A 7 A8 - ik
e L KRHMRET @A 7 7 OFEERLEL 25T D,
A ¥ RBUMIZE 11 3k 5 D AFEEE %l%%m@ HECRICIBW T, ERCREIC ST 5728
%ﬁ% ~ AL —TZ v (LHIFIAFE) & OBEM AR LT A 7 7RI O
. B OZEE — R OB 008 - ZEHOER, ALAZEEE~DE—F LT
~ O, B A K D38 AEOBE., Sk — v X0k L Ey ke e, H
BB ORE ISR, PPP OHEMEA L L T 5, BARMIZIE, #dTH O~ DL 2
% HRRS ) 72 BRI TE R R . N IEHRIE S AT A L T — A OB 7 SRR & LT
FHATIRY ., FFIT 400 HALLED NB 2 A 280 ClERE SR E S AT L OB HE
"INTND,

(2) BRzE

A ¥ KT, BEWE SRR 15% THOTW S — T, EWERE DORERE ) IZRRAC
TN TEY . B OB - RILIEFEEORFRREIZ OV TH R RRRE L 72> TV D,
VD, TEEDOWATE] ZfSERO SRS EITREOK 65% % HoT\Dd, 5% b
3T TR ORI REFEY - LT EEROEEROHMBRIAEND Z b, KRERE)
OEHAE & IENOAZERER & O X AEERE I OTE RO BTN D,
EREAZBITEGE WO, A~ FRENOWTRO K % X 2 5 BERERFETH D,
2k BhR% - EREIXIE T O 45 EREICH 60 (DM OE B, BIE B AER 9%DEIA TH
ELTWD5, %@ﬁwﬁﬁ%%m?ﬁsﬁﬁﬁmmiofwéo:@5% EEIZ DN
Th, MIER 23 2TEEHE 330 15 km 0 9 HAED 2%0D#) 7 75 km (i E 220 —J5, #inks =7

AWM ORI 4 F % 5D D 2 L b EEMENIEF I < IO B B EAE O
DN L7 B A MLER DR & 72 > T D,

A ¥ RENOEE 2288 « BRSOV TYH, AT 2MEHRE~IET 57200k
Bk - YL - MEALDOMEEERE W E STV D,

2.2.4. BHAZRMG

TINT A« b T YIE LR ORRICALET DA > R T, EREE & BT,
W25 20 X EDOMIZ, TRICRTEXPHEAL TR, AL T 201149 Az, by
X LNT 7 =F2— 6.9, JEH 100 4R ZHTEENFEAEL TWDH, £7z, 2001 4
1 HIRELL, 7% 77— MIZERET D 140 REHH#E] I~/ =Fa2—FN79 %

T AFAE TR v FHEERBAGE] 2011 4 6
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gk L, L2 FALEIZEL TWD, FIRIZ/RT Seismic ZoneMap (2L b &, 7V —%
G e #2132 THigh Damage Risk Zone| % %9 % [Zoned) ®Z @il L T\ 5,

& 223 AV FERNOEELEXRERE
AR Wit ) =Fa-h ENFEE K

21/08/1988 Bihar 6.6 282
20/10/1991 Uttarkashi 6.1 768
29/09/1993 Killari 6.4 10000
22/05/1997 Jabalpur 6.0 38
29/03/1999 Chamoli 6.6 100
26/01/2001 Bhuj 7.9 18600
14/09/2002 Andaman 6.0

08/10/2005 Kashmir 7.6 1329
14/02/2006 Sikkim 5.7

18/09/2011 Sikkim 6.9 100

He#e) National Information Centre of Earthquake Engineering
R T E S S B S

H#8) Disaster Management Department, Government of Uttar Pradesh

B 2-12 A4 > K Seismic Zone Map

g I—nm oy SHIE

FHADED D TMSK-VIIL GLo TWHRARWEE DI H WY OEEEZ L5 L-UL) ([CHY
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2.3. 142 FBREAFRBEEOEIR
231 1 FHRRREOSERKEICH T SBMHFRUED
(1) EREERR
EEFHANCHVO T, B 10 FROAMA HBERAROHAI L0 | GBS
PRS2SR LTV B, A o R ATHRERHS & 5 &L #67H7 A 1% 2001 400 2.9 % AA> 5 2011
B 3B8EA L, B 10 FMIC 1.3 FFHTHENL T Urban Population Of India (mn)
B, 22020 FFITIT AT RAICET D LHEES i
nTnd, -
7o, BAbokELELL . BHMRAEE
OEERIZEY |, ML O ABERHEST 15~
20%¥M LT\ 5, 0 e e .

HiE8) MOR
B 2-13 4> FOEBMHAOHER
(2) EESKEEEIC T S
KA MBEOBEOEIMKT L, LA REL O A~DURLEN D OBLE], BETAR ORI
O, TRAX—NROFNKEREEE L LT, SESEEHO=—XNEEV 2OH D,
FIHEGEREEIC L D A Y » ME, LFOFHENET NS,
INHDZEND, A2 RTI, EEEEDOREIC X DTS IC R T B A IR HE DR
72 B N JEL /N T ~O V722 T 7 2 ADZERMRIZ LV | [BERTA SRk - 7 %6 i 0 ik %
HFrFL TS,
1) IRNVF-HEORKIE
ENESE DN F 127 0 RENHE BT, 2o 15, NADK 2B RRETH D,
2) LiRAOR/ME
R ERIE B FTHIE 134 15m Th Y . 4 LB S L TH 12 L FTh 5.
R ERIE O A RS A BT 6 BURREK O L5 Th 0 . HHIHICBI 5 E A HIR O H
. BRI AT D MR ICER TV D,
£ 2-4 EREKE L EROEEEEN L

HH

Eﬂ

<

o

High Speed Rail Motorway
Double Track 2x3 Lanes
12 Trains per hour per|4500 Cars per hour per direction
Direction
1000 Pax/Train 1.7 (Average) Passengers per car

Capacity = 12000 Passengers Capamty = 7650 Passenger per

per hour Hour

i) MOR

2-15



(3) WESKEEMICMIT-RE

A ¥ KRG bR RR AR L. BRSO b 5 5E BREE & BEE ik g A i3
DI, TN HRFTEBZ X 2 iMEE - HEE - KBRZEH, B A2 It e Lica
v 7 T - WEDPMETH D,

R ERIE DR IZ AT T, MOR 23383k L CW DA UL FIZHIZET %,

OfRFER, MBI EBRREESEx M ey N av=7 FDOEE,
OQOFRBFECIRFERL, O ALZ@ERI D & OHiBLE 72 & DGR,

@ HEE OIEITIC LB el L H it O JE R,

@ RAR TR0 L HIS A3 R 7 Mk - i - 2 7= 00, BIfRHE & OB B
®100% B HYEIZARFTRE Td 0 . PPP 72 & DG il B 23 L 2L,
@5+ D MAENERDOZIGICIED 72, ML LT-HETROBRSLNSLE,

B IR EGE OFENHIC ML & 72 5 EROFER ZEEINATED e 212, #EeBHeKED
He, 5~100MME V) BHEEOEITNLEL 2D, Eo T, EENATHEEREZ
720 DIXWNEETH Y, R EMNBIFOHEIC LD VGF oAREER /e & O FiEE#E ) 28
ToPPP Z{RETHZ L &L TWD,

HSRE(HICH T D 7 7 A T2 v v LET T OWTIL, BIRE R TIEA > FEFE LTO R
fRIZA LTV, —F, MORIZE D &, A 7 FEHES% 100%BFEETENRHD
XV 27 B 57, MR E AARBIIC KL &I T 2R 0135 5,

BB, VAT AMIOWTUIRFEEO O EFHEE LTE LT, EEEALLIC X 5 iR EED
VAT NERDTENEZ LN, B, =T 4 VT 4 B L. RESHIC X2 %
MNEEZRE Sy A BOFIHE & L, SRHEFEOEELPPP IZL2EHZE 2 T 5, MOR &L
TIEHARBIFICH LT, EiiHE 72 5 &2 COEICHF L FE TV D LR TV 5,

2.3.2. FELGEEICE 2B ESKESEOME DT

1) I FEhEEY 3y 2020 DERE

MOR [ 2009 4 12 12,2020 4F % TOFEREHRMIFHE & LT, 1 > Rk 2 2 & 2020
ZRE LTz, [FFHEIILL T O 4 SOEZH 2 BEEOERIZHIT T, 5% O 10 4= CTH%E 14 JK
LE— (§125JkM) OBEZFHE L TW5,

O EFEEKOCUFEN LR E
A v FEBUZB T 2 2RE DO A% DFE LG
KRB e ORI
Mk BR B2 R RE ~ D ki

® © ©
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HAKIIZIZ, KIEZRIRADEAN, %y b U —2 - @kE RO, Zart, BEHEAMED
] b, fREDP—EAOEFNEELE L TR OIS & & HIT, TERRE - miEghE - o
EREEF E ) - I - BRI EOFERBOTFOHE L RIN TN D,

A v F#HEE Y 3 2 2020 OFHEEEL, TRIRT LB TH D,

® 25 AUFKEED 3L 2020 DHIE

Broad calegory Short Term Target Long- term Target Total Targst
(2010-11-2011-2012) 12012-2013-2019-20)

Doubling (including DFC) 1000 kms 11000 kms 12,000kms

3auge conversion 2500kms 9,500kms 12,000kms

Naw line 1000kms 24 000kms 25,000kms

Electrification 2000kms 12,000kms 14,000kms

Procurement of wagons 33900 255227 289135

Procurement of 690 Lk44 5334

diesel locomolives

Procurement of elecric 555 3726 4281

ocomolives

Pracurement of 6912 43968 50880

Jassenger coaches

Hig8) MOR

(2) 1V REBEES a3 2020 IS 2 ERSBETEOME DT

AV REKEE Y 3 2 2020 IZBWTIE, @SB A F2E 5 2 BARM 7o il 6 BRiR A 15
L, BIEPHOFAEZIBRER L CWDEZATH D, ZOFESEFHEIL, £Hkozt
B EEBIT, PEEBAEEKILONT LD Dl &b 8L LORIENEE SN TED
6 BARCTBEIC T U FIS R ESEH D WX TES N TN D,

ARFHENZ IV TIE, 2020 2% Tizid, 272 < & bIER 2000km, 4 D OEIEROEA A H 5
FTE L HIT, FOMDEE A ST 8 DDOFEIZHONWT HIHEDH D E EN TS,

ELRI) 7080 21X, 2015 4E & T2,

- 2,000km @ Detailed Project Report % {Ef¥,

* PPP |2 & % 500km D i3 Bk AR D 52k

2025 4E £ TIZ,

- 10,000km O 7" L FIS i

- 2,000km o> = ERIEHE 0O TERK

LTS,

12 IR LA AEEFE] (2012 4E~2017 4E) 2BV TiE, PPP (2 L Y 2000 (B/L v — & feff4 5 &
B Thd, £, 6 BROT L FIS b BURMNEIFORE G- D & BTSN OFRIESC B B 5%
FHE OB ED S TWD, BN OEROALE L, MUiZ8 i OFTERERE & OiEimn e d 5
nTn5b,

2-17



(3) 6RO T L F/S HEIBIKR

1BAf 6 RO 7" L FIS OHERRIRBUL, TRITRT LB TH D,

201243 H 14 HOSREREO PEEHICELS L. b 6 BRI T, TV —~Tx
ATN~T VA=)~V a— RTARORELZSFRICET DL SN TWD, o, BiR
1 OFHRFHE ORI THEEF THLEER SN TWVD, IHIT, F—TF FINPHA
WL TWD N Uy U RTA~TH T 3 REOD

FHECOVWTHFE RSN TN D,

& 2-6 12 FEERHKEGBEDTLF/S EHKR

i s
< F SER Sk
(Km)
SYSTRA # /L — 7 (SYSTRA+  RITES+
O | TR~D RN ~T =A== #1680 | ITALFERR) 7L F/S 52T (2009 4 12 A)
FREFE OIS TEEH
o = ; p SYSTRA+ RITES+ ITALFERR 73 JGs3#
J—~ N — L~T7 A1 1% o . N e N
|7V T T AT AT AR M50 | e s flifi e CIREL, B,
® FTV—=~T =T T~F 7 F vy~ % 1.000 & Mott MacDonald 7 /v — 72351 L4
D—F—F =~ b T R,
S e N % 75 INECO #tZ7 /v —7 (INECO+ Prointect+
ol K140 | Ayesa) 79k LI 75
® INA T FR— K~ K)LFh e~ % 780 OC—+JARTS+ Parsons Brinckerhoff 235 7%
AV YT— A ~F =) A "
FrrF A ~nrTa—p~af 3=l " OC-+JARTS 73521k
O x5 #1800
FY e~ f TR~T A — )b~ % 550 FHRERICBWT, SEERICETEDOERDH Y
Va— K7 ?

A AR T VAN sy A B VA o A )|
(%9 550 km)

(JICA FAZEE)
2-14 A4 v rEEHKEEERRLER
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2.3.3. BEM - BBRICH T ZEEHEEE

1) 99+*7—bHM

7Y% Z— MNEHHL, B, EXUKE, P, TR SR ARE L L THAIZR A
MENEEbLNTWS, 7% T — MNTIL RAIZEL, T—AZR—=R~AL 31 Iz
Y OFEZ RIAATERY | ERFECH O IEA~O T 7 & 20 FHEMEIC BV THZEI B
% HSR B R E 2 FHE TV D, 7PV % 7— MIBUFIZ, 7L FSIZxLTH 25%
DEEEHAHELTND,

7Y% 77— MNE HSR #fi§IZAim & Th Y  EBEHAHOBEMbH DL L5 ThHh D, 7272 L
7Y% 7 — MHIZ MOR O#EIET % 6 BARLL BT, IN23BAZEAEX (SIR : Special Investment
Region) & L CRIFMMAA RO, R L I HIKA~OSHIEENMIC L MR 2 FHE VWD K9 T,
HRBURF OFHENZ X L, NBUFA EOREHE T 2 NICOWTERER R E 2 A8 D 5,

%T ),__ ? e S
oo - :
:: T — A NN— K
&,
r K17
'\\-\ﬁ_,.r-rﬂ

ARABIAN SEA \\:

\\7

H#) Gujarat Infrastructure Development Board
2-15 o9 S—MINARER. T£HX, BREBERAER

T7AT Ty N AF—LE LT PPP T 5HEGEA L TNDEDI LIZH5, HSR #

Ik 2 BEROBE S OB AEIZOVWTIEAEATH D, 72720, T—AXN—=F U7y
R—=HF— A—7 hOZKEHIC HSR OBREREDOF LN H 503, BEARKOEFHEIL MOR DT
ThOVREHEITIBENEDZ EThHD, ks, HHEIN, =—7 1 U7 4 Bk Zi%, BUNA
HIC RV EEE DM, 7Y% T — MIBUMIE, HSR BRETERMR & OFX L7z & OFE M Th
5o T, HSR BN OSSR A OF AN ICEZR SN D Z & &0 FAHEEIC
B 2 MBI OEFITER/NRIZ/ D EEZTWD, ZHUCHEDL D HIMESR L OWiE E b, N
B OFETITI LD ETHD,

HARBORFIZR LT, IS MBI OSHEEZHHF L TN L LD L TH D,
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2) wh—F—2a1bFH

=T —Va FIINE mESGEFEEEASOERBEVINOOL O TH Y | INEUTF &
LTI D F— 277 v (N 240 J5) F CrRisEkERM A LM L7z DM A/ LT
Wh, o, TR~LUNAHEBELIENE VW) BN H IR TH D,

BURA TIMIBISI L TV D 2 E b o RIIR#ETH Y, ~—F—T 2 b
T MNBURFIZ L 3 A BGRRO, 73~V X228 P 0t (2015 4P, HHIEUG e
80%) . Friififass, TEMHBROFEEFF-> T\D, 2 bE5FE X, EESGER S [FIH
KIZEERE L, IHTfE~EIA hae 7 7 v AT 55 F-> T 5,

Flo, AN WTEORZREBY AT AHLE2 Y =2 & LT, Mumbai Urban
Transportation Project % ft 4RI TOMEIZ L W EfEF TH D, £, A b ~OBLLE
[

BUED & 2 A, EndERIEFH I3 5 BARR 22 PRAFE S, T2 S0 FEERun s
DZETHDHN, HHENA~OW ), MBEEREA~OFIME BN RNz, 72720, @il
ERIE OFHE B AARIL R RBUF OWREFIE TH D | MNBUF & LT o= BEH B % 518 13 H JeB
WOBAZ R THBRELTZNWEDZ & ThoTs,

=T —Va NTITESRA T TR EOREELES TR, RIEAGEFE R EORT
YUXNVBENEBZTNDN, EEEGENRT — A X N— FETHERRTLHZL T, V%7
— MNA~FEENRET 5 Z & BREL T D,

ween = (JICA SAZER)

B 2-16 L/NA~ 7°;1"~~ﬂ' JINAER
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+fou 1% @fF BE YouTube —-—2 Gmall FFadih hls— BalRBd-

(JICA FAZER)

(3) En—IvH

BN UINBURFIE, N oD & sl G FHE T 2 B A CBRBE S 72 & O BIZRF > TR D
P PREFFIC L DEE (FIS OFEER) /> TWARITH 5,

LB & BEEBA R E R E N B AT O, MBS 2R8I, ZhE ToER
HEOFEENHZNEERNEEZ TS,

D ERE F T T POE FER R ERARFERL 0D 2 &b INBUMIC X 2 FhRE
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- A ¥ MUOESTEDLEMENREN THY | MEEGEFE~DOSEIZH Tz > TOHEE
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3) MESIhISHEHEE RNEES

- EF—RR0GE, AR OFEENERTHY, BTV A RELEZLE, BT
SYEENBEONHE L 725 L BN, BEOIFREL L TiE, HEEA~O G
FObH, VAT LA T L= L LTOZENEE LW EEbils,

- STEP R & LTHABMO Y AT ARHA SN ONEE LU,

4) RNBEPRNEAFICETIERS

- AV NI, EEALER T ABORE LT [472 Ll f#4s ) (Deemed Exported Benefit)
bV [EHE LFRE S NITEABL AL KR T HHIER S H, o T, HEfA—T—DA
¥ R ~DOB BN\ TIL, BIAEERSLHOBREE B2 5D,

- BiE NSRBI BT DBERED — DI HMER B %, A &~ RIZBW TR, I — A Ml
~OEEZR EOFRBREE RO H 0D, ML TEEE THY . £-REEORER & A
Y FENTHEEOH 20 TIE, +oRBEINNZALT0LEDI L THD.

- BIH AR E D AMFERIZB W T, BRICHT 24 020 T o YO EREETH D, A
¥ RIS 72 0 ATOREHE & LTHREL, BENDRAODAMTHS, 4 v FTixZ
KEBEDOZETHD, R 7ILT 0 7T OBMTE T, Bl OB L0790, Bk
BN THiEE W, EHAZHERL WD,

« NMEEDE 12~13%DEEGTEF L TnHEDZ L TH D,

- Bl 3 EHE T BB E R YE SN D 2 E~DOXEA, BARNZITE LW,

< EO AR OBHAEFEIZIBNT, T T AASORIED OB B D30 s < G
INTEY, BEOT 74— —E AL BIMAEICIS W CUIEERBF ) L 725,

5) BARBEFICHIFYT 2 Y A
cEEEHEFREIIEHO T Y 27 N THY , FR—ETO HAEEG DM ZEE L T
%,

CER AR TORIBEA &I U sdi ol oA R & LT, S LEE & U TER
DoHDHYAT LM ZAHEE BT HG. BARL LTIHHHRL AT ARSI DLV,
RFETHRRZKERD L IROBHIBAFRTHD EFHHEL TV 5D,

CREFEHT OB AELRG T H72DI01E, RIEFEEFE~OFIEY 27 AHEBHIC SV T,
R OBBE TR ITBIE OGERMNEETH 5,

- HROBREPHER S 0L 5 BUF L~V TOFERLETH D,

* BARZ A ROMERSL IBIC 72 KIREH| OFKE M@, NEXI OE 5k, 72 FTAIZX
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2.6. HNEOXIE - BbOEIFRFS

MOR I2X 2 &, A ¥ ROEESGEFHE IR LTI, FEEM 72 @ ekiE F 3 -OothE = v
YA MEERBELETRLTND EDZ EThD, BRI ES & LTHAK, HE, #E,
ANRA v T T REZFTTCNDLD, BARRZRERSCBE OFHEIIMEE L T ine o Z &

Thd,
7235, HENT 2011 4F 8 AT TV 5 6 B AFLEBHZ (Pre-bid Conference) (213 A%
MTH-o7z,

A RET T ALE 2008 4 5 HIZHE L5 5 I8IEHIT T oW Ic B 2 T A L <
B, 77 AERR (SNCF) 32N ET, FEOKLY I 2b—a V7 My =DA%,
Bl (FR~LU A, ~T — A HZR— Rfi]) OF L FIS, L 73A @ Chhatrapati Shivaji %
— I FLOFEBIREFENC G L&, BEO#E LS &, A > F Dinesh Trivedi #£iE K
B & 7 7 v A ® Thierry Mariani IEi B RO HREM & ORFRITBN T, 4 > RELEOIT
LI D ARES AETORKNE, SHICEMTHZ L TERELE,

HHZZBORETIE, 77 ADT 24 VT « hT U AR—JVAER L3 HITFEE 1 547
DEEFER LA - A bm - TUr) ~OHE, MTSZETTL (V=247 - T
A=)V« A T 4T | OFEILEFT> TN D,

19 JICA fA&EMFEMERE (MOR ~OE 7V v 7iER)
20 The Economic Times, 2012 4 3 7 2 Hff
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R PR AT A VRSN EBR T A ERE L LCIE, LD 2 2D FIEIC KA &S,
- O E & LRI AT A TR S
- fEEY) - WU - Bl - B - BEEVAT AEGDEERV AT AL LTRMTS

A ORI 27 L TORMIE, BROEAx DY 7 AT LY 7T 4 ¥ —fic, BT
DOPDOETRYMENEFRF LV, 7T A v —1T, BEEELITEZNENORRIND
RIS S &, ZOME - M CHANEZRETHZ ERAHEE 25,

A RO LD, FHICERERE 2 &% « EE T 5FHEIC IRV TIE, @ REkE T R E
MEEFTIEFZ a7 b ThY, £V 7 VA7 AR ERFHAEICEET AT AT
LTHDHZ D, BEOHAN L biv. ERMOZEFES L 725 FIReMENRm, A e
MBANTLHGEERET DL lx DV T T4 Y —DLEREE VI TIEL. RO
FRECAR 2ME & DOFFIIT B BUMNER 292 Z & 13k L < . BUF LTIl &7 0R
DOBARARTHDLEZEZDND,

BRI A S | mlEEY AT Aa\Wbp D 7L« VAT A& LTREET 2 I
WTIE, AFD 22008 A4 TNEZHND,

- BEICHARETERR L bDEZDOEFIRMT D
- ENEBEE T S e il 2 X— R0, VAT LR EFES URRT S

WAEOH@RBR S AT 2%, TEEREEMRER (BREGRG) ] Lworarv7 ho
L& T, HARDBRRE - S REEDEUERRICG O TRER VAT L& LTHELT
Tl bDTH L, BUTO AARDFRMEAN R Z, TOEEA - NITEMATLZ LR, 2
BROET LAY FUNLERRER Y AT LT LRV AREER S D, 7o, VAT LD
fifAfiZ, A > FOEESHEICER SN DRk, BRIX O BRFMFROTE, Rl & okt
REEICBET 2L &b, A FOBRESAN AR, RELEFCOEISTOILEND D,
A ¥ FIZERHT 2I1CHTz>TE, ARG X T LORE LRI % oy Bifig L7 £ T,
AV RORMEHEEL, ZO=—XEDLETUAT LAZEMHEEL, IBELTDHIENEET
BH5,

ZOn, £F [RAEFHRREL AT L) ORFBEBBIL., 5121 v FOFEm#EHEHE=—
RIZOWTHEIL L, ZAUTESW T TARIEIRDNE AR W TN B OV T ORE] &
NI EBMETHD,
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BE, HRSETEE SN TWAEmEghEIL, IFTOoX A 7ICRBlan s,
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B BRI RT 5,

& TEHRRIE G BEFISIR 2 A0 LSRR IE S R 21TV, miE s oE AL X
% W R AR D SR & 0 L OB AR 0 & DI A X 5, BART SRS B THA L,
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J3E, FEARRIZITIEIM L7220,
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HY | EBEETRE LT, IERMRCMAS SR & O A7 2 HERR L7z [anidiic & & R
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PICHERR L7 2 B 7 IR ZORETH D, ZHUT L HlO@BEREZ MG L, S
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Wzl TRRSER 4T LU ERE O T HI Y v | EME B 720 OFREIER ) 153
LT ZRZB LTV,

b. Zhaik - KEHH

FIHE B O K & @E EEEs (Y — 274 R, TR LKy 1247) 12k v, e
B RV S R BE 2 2 LTV D, £, K VFIHEEB AR 5 e 2
BT OmBHM HIE TSN TV D,

c. Kaxto s 77

B OB ERIT, HEA T T ~DORAMEIRIET D, SVIIBERERR 1L, R AR R
HLE e E D RMIBRA~ OISR, Bl 2R BEBRRIEDN FTRE & 7R D, ETIME DK St
RICE DR Do &R E L/ i b e B2k 8% a A OR[> T
W5,

d. BRELE A

LW AAROBREEEYE (BEE - IREVE) 2B AEOM ERFEOWR AR EICL 7 VT —
UM EA Rk L C & 7o, @O BREDE & B 3B O ER b o RV O EL 1] Bk O
AR R AL EET D,

e. AT R/LX— « [KERBE AN
KEHE, R EN FE - FET L—F 3 27 AT L0 HR—D 7 BTN
TRLF— - CO2 HEHEAFEHLL TN D,
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AR E M X, BHES RN L VWEEIEORAIC L FHEEB DR K LEK > TWE—J,
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HEIBFELTWA,

9. TERAME~DF D ANEH

B s A7 L%, BEARMIITmEE AR EWMHE R v b U — 2712 X0 RGBSR
AREE L TWDA, —HOMX TILT — 1 v O @ lgkE & FEEOIERBRA~ DT Y AFET
ZITo TR, ZOHEINbHEL S TVD,

IO DFMIRY AT LOBRABZRICE L O b O & LT, Ehmg [#0E EERHn
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3-1 HRROLLBEAE

3.2.3. WMBRBROENED AT LERBI
AT 2T LB T DRI AT AL, LFO XL D iz v A7 ABERHICK
ZHNTW5D,
a tARCBUES AT L AT TH0E, HERAIZ X 2 BEUFIE S AT A
b. B 2 AT A BEEACE G, RERIE, REEAME, @R AR E TR, B EhEEE
Jif . AEAHRIRE 0 A& B EIDFA v AT A
c. B G - WEVAT L W AT ZEHR, X — T 20 ATC VAT A
FIHETE R AT A, T VXL LCX
d.F 7 vT 47 « BESFLEHT
e AT FTUARRR Y AT b AT L AT T AD5HE, EEEHE, R &
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324 EERBEAMER

MAMRBEM AT A THIEBESGET 1 Y =7 FOERO-DIZIE, 3l (VAT LK
OBEHREEE) M Dkt HERk. EE - MERFEE, AMER, EeFtE%, ~— FEOAR D
T RIRT D JAGFH e r BIS D T DA SN TNT A2 D, BIR OBV BN I, IR T
== RAFETICEBENENN— FETOY R T AFIFEHZICONTE LD TVNEN, Yrdx
7 N OREIE, BREOEE - MERFEBIC L2 ER B RE . ZORICBIT 5 B AROFTE
VAT AORMEZ, BRELSKE, BEOXTCHKE ] OmWeetty TEmE4 o
TOWE LA 7 TIZBT 5 RN 1 0 LLT ] OEEOZEMIZE ST LT\ D, &
WERE T v Y =7 POEINIL, BHEFEFITRAINTVWDLIINOLDOEE ) v~y L o
NEXZ D ANMBERSE S EO BN BRI s 72D,

2EL, Zib oY 7 MERIEZ, ~— FEIFE MY L THZL TS O TiER<, BHAE
DEREFEENFFOINOOEE ) UNT ZIEHT 5 72DI121E, £ Oz & 72 5 N— Rl
N, SHEHEEEOHRATILLDOICAEH LTV DILERD D,
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33. 1V ROEESGE=-— X EETTORIK

33.1. 12 RoghERMORK

1) 1 FE%

A > FESkIE, 1853 4EICAIZE L, BUEITHRE %5 1 63,974km'. 140 T ADHEFHEZ AT
LTI Z R WERREGEREE TH D, S HIZBHET OIS OILKZFHE L THY |
K727y = 7 S HEITL TN D,

® 3-1 #FHPoOT7oTzs b

Category Number of works Length in Kms Costin Rs. Crores
in progress (as per sanctioned cost)

New lines 109 11985 50405

Gauge conversion &1 7380 17309
Doubling 126 4822 11748
Electrification 21 3201 2766

DFC project 2 3289 50,000

MTP T 10,812

Total 316 143,140

HE) 12 REEBEET 32 2020

L L, ZOBdiKHEZIERD & 023% < | BUEDERITH 3E], FIHITERL T 4
— BB HLT ABIFHER EIRTH D, FHTZRETOREBEEER TH DI HERZ T AT L
\ZDWTIE, ATS-P & RIL~L2k[E (TPWS: Train Protection Warning System) 2572354 7HY
[ZBASHTWD bOO, FIBEOMERZPUEREEIZ L0 s 2 ABAESG UL, 7 —-
DA e AT ZEOREARE U THHEH SN TWDH T TH Y 2RI
Absolute blocking system & FEXAL %, BREEJZ —PAZE L T 5 TN ERTH D, FoRiLE
bR SN TORWe), ETIEIRRR LEREOEENIKFL TR, Z07kd
RBULRFIHLEAL DS, AHFAIZIEAEL T D,

1 201144 A 1 H#¢A (MOR)
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R 32 42 FEKIIESHEERRT

Year Collision  Derailment L-Xing accidents Fireintrain  Total Incidence of
accidents per
million train kms.

1960-61 130 1415 181 405 2131 5.50

1970-71 59 648 121 12 840 1.80

1980-81 69 825 90 29 1013 2.00

1990-91 41 446 36 9 532 0.86

2000-01 20 350 84 17 473 0.65

2001-02 30 280 88 9 415 0.55

2002-03 16 218 96 14 351 0.44

2003-04 9 202 95 14 325 0.41

2004-05 13 138 70 10 234 0.29

2005-06 9 131 75 15 234 0.28

2006-07 8 96 79 4 195 0.22

2007-08 8 100 77 5 194 0.21

2008-09 13 85 69 3 177 0.20

Note: The total also includes accidents underthe miscellaneous category apart from the four categories shown in the tabie.

HE) 12 REEBEET 32 2020

(JICA FAZEH)

3-2 ASAMNENI-FFERSINDINE

FRZ, BEOIEMSER L Q0 D, ETERRORFRAERIC, BAKICE 8T 7 A0%EIN
REPHAEND, TNHOFLIL, @mEHEGEICB O TUEEmRFIc SRl s8N0 b b
DVIEBETLHIULERD D,

F£72 610mm, 762mm, 1000mm, 1676mm DOFFES — PR L TW\WDH Z &, HERKF
BTh D, BERICBWTIAI (1676mm) NEERTHY | BUEZ D7 —V~DUiL i
HHNTWND,

A AENAR 2 B RIT K 2 @l Bl O T 2 a2 56, BBk e R 224k,
JKBLDIFAEIC BT 20N H 5,




2 fkoxhO

A ¥ RCIEKRAHICI T 2 B BV A OIRMER N, AR EIREME ORI OBLIN G, 7
U=y DA FxF A, N —)VEOHERITIZBNTA herry=y FhE
ODHNTWND, 2012F2 ABIE, TV — TV hHX - N Ha—/LIITA MaBETINT
WD, FRZT U —A hrid, FIHE O, BEHROILRERmD TRIFCHE LT, A~
RENIZBT 2EhEF E LT, Tio7ey s ML REREEL 52TV 5D,

Ridership (Lakh/Day)

w68 uN g
we %

100 i = =
;V/‘

Bth Jun-2008
Ath Aug-2000
ZTeh Sep-2010
15th Now-2010
13¢h Jun-2014
Tl Aug-2011
13N Aug-2011

H#1) Delhi Metro H.P.
3-3 TU—A FODOKER

T U —A M OFEERIE, 1998 IR STz, A ¥ NIZiX, $TIZanhZ A ha i
LTV, ZO@RIITHOEN, PROKRERIEEERE REE DT, T U —A |k
2 G, DMRC(Delhi Metro Rail Corporation)73, = Of&EkZ 47> L TxIt LA L— X%
HEA, 2002 FEITBIEE LT,

Flo BHEV AT L L LTE A v FESBROIERBROEAN L-L i e L, EEHG
ATC > A7 I, OCC (EATEEIE 2 —) OBEANRERHOM T AT L2 BALLZ,
NHIZRY, BUETIIE— 7 KK 3 70 CTOWE CLE LICEIT A 2R L TV D,

F=UICEL TR, 7V —A Fr THIERBRA~DR Y ANFEORERNH Y . HF) (7 =—
1D 1, 2, 358 1%, JLHL (1676mm) TAHX— kL7, LrL, 7= —X 20 biEdE
L (1435mm) ZHRH L7z, ZAud, RO X EmoEBRERIC 232 &Y
VERBMLIZZ LR TWD, £, ZLEA o FEINOMATTO A b e bIEHER
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BHLTWS,
FU—X haiL, 4> FOSERBREICBWTYH, HFEOE Y =7 bORLHERDIL
T-HHlE LTSN TV D,

332. 1VFNEEFE=-—X

A v RIFAM A R R @K EORIF R E AR TR Y | ZAUSHEW BB RS T ZII R -
B & BICKRIEREMNRRIAENTND, £, [ FEREE Y 3 2 2020) TiE, SREI,
MEZ D3R & HA D5 H : Railway as a vehicle of Inclusive Development and National
Integration] &AZE-SIT BV, HRT D5 LREFHEEITHIST D7D, RE & EMOITHEES,
EOXR Y T =7 LR EEE ORI BIT 5 TN D,

Fo, U TFTOF—U— RTEZOENRINTND,

& > U —7 DK (Network Expansion)

& HSHE S OHE K (Capacity Creation)

& 7L HigIE (Train Safety Mission — Zero Tolerance for Accident)
& BRBEE A (Reducing the Indian Railway’s Carbon Footprint)

ERSEICBI LTI, 2020 FE TR b AKHEOTr Y =7 FOFEB L | I HIZH
OB, SALHIAE 25 5 8 AR OFHII 21T 5 Z & & LT\ 5, ERAYZe il ki ot g
BRELT, BIFE6ISIR (B2 £26, M2-142M) /RSN TEBY, MORIZEY 7L
F/S AMER I ST,

LRI L2 ARE I =28 24 RUNLOT LB T —v 3 Tk, milgkhEo
=—XE, UTFOTF IV A TRINTWND,

PR FERIC X D AN AHE LB ik D Rus Ze

REBHTINFS LU OKERTT & WERHERTT) Ok s 2 o 2ul
MLZE - JE KR OEE & TRV F —[EO A

TRV — I R D/ SO BE TR O VB

T & Pl U 7 @i aE o i AR 8 72 0 O NS~ D HIFE

INLEEEEZD L, FRT, AWV IE= VX —PERE] & BN HEO AR D T2
YN NIRA T T IR, A RORD L EEEEOBEERFEE L TESIT BN TND
EEXDH T ENRHKD,

Fo 4 FEREE Y 2 2-2020) Tid, malEHEICEL TE, U TFORBRH 5,

[ GER IR R ERLETHY . ZOREICAE I TR RRELZTE T,
5~10 3 [EIME COETNTHZ L BNE L S5 ]

O kW N
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ZOEIIT A FEEEKET 1Y =7 b ORER R DT DI R EO R L TFE 2 i
TRCT DR D D, £ DTDITIE, PETEEE bR A2 ARBEOBHEBENER S,
[REWET) ) TR DX A TGE) TERBEOH] & TZ2WVEITRE] RENA RO
EIREREIC LT SN DML 72 D,
FTHREHICEZMIT S E, A2 NiddbA v REFRLICHEOHEREE O —>TH Y | K
PEICBW TS, BRSO MFEXHIG > AT L7210 T2 < MBS EIC - 28 I0 k%S
BTz AARDHERRIZE WO R Sz, HIBEH RO S, A RO EEgkE o =—
AD—2L LTk L TR LENRDH D, BRFMETIE, ®MEZRAKE, 1220 RERO
ZVEREFEICOHEET 2R ERD D,

R ERE R O BARAY 72 HED WD T, T REREE Y 3 2 2020 (23Tt
LINTHEY, UTORRRH 5,

T4y RTIE2 o0 CEdi{baRat L TE b,
1) TENHZTEH L7z 160km/h~200km/h o ¥ ik

2) BHeutH & V72 250km/h~350km/h o R O i
ICEBbDTHD]

A& Z D HIFE T, MOR OBIRE DL (TEXRMOMESH(L] & TEHEFRER] O
BA OHBROEREIZOWTERA IO, 20205, MORIZEBWTIZZD2H
ROV TOBERNEMITFER A TTE LT, KT — 2 ZUED D 2, SHBFDBED S
50 LRSS,

U EOEREREET S L, A2 FCid#hEomEbix Mgl & ek o >0
FHETHHELTWD, 209 bimdE 250km/h LI o & s e 1%, e 2@ L=
[EEREHE AR CEMT LM TH D, - OEBERESHEITRD b 58S LT,

< RN, LEME

s KRE7RBEYS T2 0 ik )

- B IR 5 SRR O R EA T

AT HRIF—

s FHUNH O DN a R WA T T

CBRBEOKE L ZffifeE T A R

- HUER IR DAL
i Ebvbhns,

A, BRESEOME, KERES EMEL AT COREEEZENT-HE &35 BAOH
TR T AT AT B M A RIETE 2 A MICH D L B2 HILD,
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34. BEHEORKBATLOBEZ/OLAR

BAE, A > FESDRET 5 @l OB E O 6 BARICOWT 7 L FIS AERMED H T
%, 201243 A 14 BOSKEKEO TREGIC IS &, Zhb 6 BEHRIZMA T, T U —~
YA TNA~T VA=)~V a— RINVROMELSERICEMT DL SNTWD, 2B, B
1 (FR~DUNA ~T = A F =) (ZONWTIRBIE, THREAEORKCICH T TIEE
FTHLEEAINTND,

Flo. AV FOEBESGET v Y =7 FOHEEEEI L L TORBI 2R, EE RO E
W55 RET D NHSRA BN SNDFHEITH D, AFEICL D L, MHEhEY AT LDV
AT NRESSHEMEESEOREIIRIZITONTE LT, 6 RO T L FIS OWEERE -
T, RDSO DEIFIZH &SV T, NHSRA SETD 5 2, IRESNDZ & Lo TV 5,

ZOED, THHEDTLFIS LR— MZBWT, AR B AROFESRREN O % T v —
VL. FHEIOD B B BT S AT LADEH LT WEREES D 2179 ZENEHETH 5.
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(1) FIBEHOLEBREGIE

His 27 2%, [EEREEMAR o7 FEEHEEOE N LY AT L) 12
£ 0 @ E A BRI PR LR #RO TEBHEH) 28A+52 LT, £48, ©E. 2
SREYCRREEICE LW Ed iR g ImE 2 8 U, 7o, BO B LA IEY & O Z S
L. #REOHIHICHTELTWD

HR s AT DO, Wk OZEMIL. TBIFELCK 47 ERLL EOREFE T HHE v o
fikfse )« [—FIHY 72 0 SERBRIERF 23 10 LA NI D 2 5DV R Y v 7 I TR EN TN D,

UTFTIE, mdghErn =2 b NEERE] & TERE] OHBICETES T2 Thxo
MR L TEGERIEHE] O 2 DOREIC OV THIIR S AT LOBN A RGET 2720, %
[E D EHEE > AT AL d 5,

THIZERY, EESHET m Y =7 FORERE &V O HRIZENT S, FEER Y AT LD
REBREMEZRELTND Z EERT,

1) BOEREME - TRVF-HE

IEAETHOL N TWD FEAREEER & 2T ADORAGETO LA E 3-3 1”7,

REFEVEEOIREE L LTI, 1E Y720 OFIEENFERA 2 EE & 225, BONHERET
(X, HEmRRA LORIFKI S H Y | 5 SO MEEEE DS AR FTRE/R T2 RSB A J# L 7o
T XD EE NI B D
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PARA LY = (RE) IZHOWTE, EELARWEEE T2 L3N TWD, F73E
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@  JeATHIEOIERBRA 2 BuE B I TITV, FIEHEOE IALE 2 RET 5
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T AR > TV D RIZH D,

i, BARTIE

* GSM-R &\ 9 BB B O ERE B SR ST TV a | IRIREER 2 RIS 572
DIZIE, FEHIL, TOF 22T ILERDH S

* GSM-R D 9 7 NI 2 F1 BN R 3 2 72 01213, Bt E om0
D DAL RIED T = v 7 72 EOF T 2B 72 RSB E L S

FEOHMIZL Y | L R OB BRISEICITPRERIES b T 2 AR X EO RTINS A
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DYHEHIE 2T 4 (CTCS L~yL3) OEEEATIAMEXRGH D, ELENITENT
t, ETCS L~UL 3 ZHY 3% J R HAD ATACS (Advanced Train Administration &
Communication System) % BA%& L. FIH MR H D 400MHzt # o SR 2 51| L CREIC AL %
Rl T,

INHDIEEB 2T, REAEEDOFEINIRMEHEITE D O TIEARWD, Bl ~DiE
BPERLIHE D [ MEDFEA O Tt & 035997 L IR D REVE S & 5 .

(9) EFRIL (EXRBEA) EREREZABROESER

TESHR 215 F L 200km/h T2 O HEEH L~k B T3 & 300 k m/h o 5 ik 4 5 R & 57
TR T 5B A BN R ERTERZDH L. E&M Y AT AIZHONWTIL, EHLD5EE

- HNEZHFRUIZL D ATC VAT A

- RIS R R o o B H T

R E L (25kV) AT A
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TE AR L CIEBEAR O R T b 2 @i LT D
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DELREE 2 I L, BE CIRAD#REZ RS MEHEGA] ZEA LI LITHgie A7
LD 587 OPIRD B D, FT-MREBIROF|FETZ2 — LB IS 5 CTC & AT LA,
Z D%, BEREILR L DETEHC AT A &0, B CLRE LIk E X x Thd, 20
SVAT LN, BROFEY AT LOFE LMK THF—T 27 /0o —Thh | B8
PE - ek « REWES) « 2080 - BREEAYE - A= X—MWEICB T 20 A7 &
DENMHEDOTRICTHFE L TWD, FINLOREIL, 4 F#EE Y 322020 THIR
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HARDFEREIT DA R~DREHZGRNCHED 572 9D11E, HAROFER S AT LOE
PEDIFRRTH D TEHEREREHR O v N, 42 FBERHAT D Z &ENEARSEMHT
bbH, ZOHHRDOS LIENT RE AT A TEHELFX] ETEHC AT L] OF—7
7 )ay—¢ ZOHENETR— T B3R T ARAR L=V g VEOY T M ED
FSRIEIC LY . BAROFRIR S AT LOBNT-FEPEAERTE 22 L 2T ITHfR L
THhbhER bR,

DI, FT AT LORFEZMEL, TOEBAMMEL XV EEZ S DIZT 572,
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AT, %L b RZI AT L) TEHEGAN NETEHI AT L] OF—FT7 /1Y
—DRBIZESTLIHEND D,

AAROFE@MERZ & £ < BREESCHSRE, FIAE O=—X13, 2R Zh 0Kt
IR 2 TR > T D, ETRROZITHED, RE=— A B ZERICE(L L TWD, BHES
EET, YT I — LB L. WITESEN AT ANRR S Hiie=— RS2 D
AR S AT A BRI (L ST C& 7o, ERARMEIEIL, 7T 41 RO
BENIZV AT L2 BT 20 TiER FEEO=—X FIHEO=—XZH50E Tk
BLIed 2T LR LERT 2 L VO MY MAZHIT TETEY , =— X~k
EWVH RIDERITEN TV D, Zivh, AREEDORIDO—D>TH D,

BEBROME 2V AT MTAZAT D &, A > RiZdba v REFLICHEOHEEO—>
ThY ., KHEIZBN TS, AAROHIFEGRICE WL RSN, et ifEiifE s+
D EIREREIC BV TIE, 2 OBIORIUTIG U THIE R 21T 5 WENH D, Hiepfis 27

TIE, H# R RN S 2 T 2 L B O PR LR BT 2 L L TR Y | SEDK
BRTH, ZORNEFLESN TN D, MEIEZ BRWHIEE SN 1L, Hrift s 27 A
DEBRBRHD—DEEZ HND,

—J5, B3AHE LCIE, FrapiEdii gz ea 7 o NEEREERR & L TORAI
B SR L CX 72720 RN ERS 2 Hlc 7 BIF BT & 72 UIC Z o [E e A5
LTWRWNWZ LD D, A > FTIE, JRIEME OB b H 508, %2 <IZIRREEEEOK
BHHY | MINFIEIZHEDSW TN D, Fisfainid, il TIBERTHWD R, Zhb
DI < FEHEA~DUERLZ KO DN TIGEITIE, ZOBEAMEORGE, & 2 VIR ORI %
DT RERHYDONT 4 PEEISND, FHCATROME Y | B O S OJFR Th
% THE | OFRERES TRLE T AT L) L ETCS & OBRICB W TEZDORE L KX <,
ZORICHEET D0END D,

(4) RMEEICET S EOERY HH

BAF OB BN ILVEESGE 7 1Y =7 MW X, ERNOREEREL, il m FEE o8]
B D, HEINBIR S S TER L RWEETH D,

A1 > FEIPNIZIZ. MOR ®4z F |2 RCF(Rail Coach Factory)Zs o> 5 -> o B IR EUNE T3 &
%o FT1-Bif#4 4 T o BEML(Bharat Earth Movers Limited) (23T 4, A b o Bl % 0 ffE
AT TCWD, 2 T8 73] LELNDWINA—T1 6, Siemens (35 HEIRZ FIRIC
Alstom [ 315 5+ A7 2 % .02, Bombardier (X5 & OVEEAU S O BIHIAPE T4 22
ALTNWD, — AT, BIRESCHEA v RENICEERROBIMA LS 2/ L T
AR

Z® 95 bH, RCF, ICF(Integrated Coach Factory), BEML 3 & O Bombardier @ T332 T
B 21T > 72,

3-22



1Y FE APBEMEZETALELERHKESFIEICEHRDIBEHRINE - HRAE
Z7A4F I LFR—F

BUEDA » FEBEOREHES LA br B, JERAT LV AHIlREZ b B b o0
KTho, EESGEAERE L THESNDLD T VI AT, —HOEEEZRWTHNLT
AYZS AN

RCF %, ZDEBRAT L A& WA o FESOEHEEUEN RO T TH Y | HEHil
W:%@%ﬁ%%%@ﬁw%ﬁﬁmﬁ#®ﬁﬁ%9&woithyvx@%®U¢$%k
TVVE BRI E S R E W,

ICF & BEML 1%, A hr#HEOBYELZIT-TH Y | BRULOWNWRCE LR 72 & RS
Bl ) 9N a2 RA L TWD, ETERAT & LV ADEERING —EDKECH D EEZ
b, LOALRD S ICFIZOWTIE, MAERROBHEH MDA GNIZILFEAIC STV DR
EL WEOREMICIREN B D & bl d,

ZNOOTIE EESGEH O Em 2 RET HICh o7 TE, A7 VAL, RICEE DR
T =0 LSRR E OO EIE S BAE ORGSR R EORE RIfEEZ 7 VT —F 54
TWRd D,

—75. Bombardier ® T IFFEMRT HDLERH D, 7V T — MIT — A X 3— RiFRED
Savil Hi1X (2 H fE IS K OV U O BUEHLE A F5-0, 2007 4F 5 HI27 U — X k= HH#jf 340
W DZ VLA BICFRAL A RE L, PESCREAL TWD TE®E - LA 7 U N AR
o, 24EH% 0 2009 4F 5 AiCiE, B b E MR A S ST D,

BilRF A C 538 ADTEH(BZBEL . BXMMAES1 & L CTIT A b m Hjlj T H 7 32 DAL FERE
AL TS, BRICERBIERIIR T L TR, 140H T X AEMTEMZE ARV T, Bl
ANDOEAEZETHISE LTS

FEHEAL & ML - 2B b 2 PO Lz 3 — ey N\ o Lk LA 7 U R T %73, 5S,
SERE, THORPER, B TR WEEIS B ARROAFE S ORI H S ES LT
Wb,

BIA THANICIE, BITEDO T A PR LT, FiH 7 A VHOAXR—Z LR L TE Y,
HEGE A S OZIE L HBFICAN TV AT TH D,

TV EAT L AHM E OFEWTH D LT A, O BHEEM A~ OIS & BRI B
L7250, A v REnRSERIE OF 1 B (TR ~L A ~T = A F /=) Oinilic
oz L, HIBEE - B ES D OB EnD . RIREEOBE L 72D 2 L IXRE W
v,
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352, TXEBEM

HARDOHGHIR S AT JMIEBT D EAREO 2 A MFEF L, AR L0 THHK oar
T hOb L HlOBRELCEHEMPIRICE S & ZANRKE, —FH, —BAIZITAAR
DR A A MIMHAIZEE TH D LW IR H 5,

AARET AV DIzt d 5 &, TRIDRT B0, BARTIIHME L X UOMHED D =
A2 RBERAA FORNY2 D TEY, THEEKZEOKREIL, ANABESLHIER EoE+
FEEDEWVCL D2 bDTh D, FLHFEAKROEIIONTS EICHBERC, NAEEHIC
BT LELZENREREIZLIDHDOTH D, €-> T, RFMFOMELFHEE L THigdh
. RO A NIFCk L RI%ETHD E VR D, °

Countermeasures for

6000 -
Earthquake, Soft Ground etc.
5000 + S
t{g((:)t(;lre Differences for Labour, Material,
& 4000 |- Safety etc.
z 420
[
5 %% 1 /[ ] =126
o
= 2000 |- Differnce for Land Cost
1090
1000 + Land Cost :
1360 .
0

Japan America

(AXZBEE THEAEICHITAAXTEIX MEEDEM &1 &I12 JICA BEFER)
K 3-6 HARODEHZRIRXFDORHER

35.3. HERE (A7 7HE) OEAM

(1) A7 7TMENEE

AT TWEIZa Y 7 U — N EICHE R T T LIRS a7 U — N RIORERE L,
ZD R —NEHLSEETH D, AT THEIT TS CRIES N7 XY A har s U —
MR BBEA T 7 ZBBICHA, BEEZT) bOTH S,

a7 U — MIEDEEMETH D Z L6, HLUEIEW A LI WA JH{E#ED—>
Thh, ESORG LIRFFOLRNT, bo & bIRICHEB LA & Wb T,

2 EHER A L Lo a2 bk, E128@E THRAEICBT 5 A TR a2 MEOR) L
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[1. Original Siab track IR Lentersection Slab
Fw e
Ju— E o Wy - = Cement Asphait
Slab tracks | = Eaa ~_ |« Mortar (cam)
Concrete structure
End section  stopper Slab

3. Frame-shaped slab track
on soil structure

- = CAM

: Concrete structure
‘0

M) EKERE MR
-1 RS THEDHE

(2) BEROFRBICS|TIIRAEZE

B2 H), $UBER T 7 OIFEE LT TAR) (IR | CAELZLEE) . M)
(MIVERSAR = A~ > b 4 53R TLB) (MR be v 7 F =2 — 7 30F) . [RATE) (I
FEAE | CAENH VR O ATEEOA T THEMNITE Sz, IHESREGE BT (8L
POERR O HANBIIERT) T OREMERBR AR T, IREHHR /2 & OF EHRIZ B CREEE D
B2 b, ERLOBRR TH THCRIFEMEZR En b ATEA T 7B ORIEN K En -7,
Z D%, IUEGHHIC I 2 3 BRBE & % CIR RIS & 72 0 . L - BB <1k 8 &
1B 9 BN AT THGE TG STz,

M) KEREEMHIRA
® 3-8 BRIZEITIHPEBEDNEARE

() NFAMMEERF THEDLLE

1) NZAPREDXYY b

NT A NHGEIZIE, BARD D OFEZ 21 K < i S RIS 2 D O TIRIES) - (KB
ThHZ e, YRNBNWI & @ERBEVLNZ LEOFIENL,

Flo. NTAMJUEIZA T TEPHEICER, UEEBRARS ThH D, BIZITAT 7THIET,
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TR ORRFELECARKEIC L DEEOBIENECIZGAE, 27 VU —bOITHLE LR Y,
KB ERE L HFAET 5, LL, NT A MU THIUTHIIA S ICEIAFTRET, £z
ETIX, ZOEEZHEME LI~V T TN A A X W) RIRER S 5,

R ORI CIE, BEERIEIZ 2 -3 AN Z Ofth 1%
[21-2 NTEETE, —iRE Tl 100 A — v
10-15 DRRETHOEED DL Z LN TE D,

(MATISA %54 B241) = ==

Y

3-9 TILFTINEAZIRDE

2) WIAMMEDT XYY b

(a) BEERTOEKX

NT A MLEIZRE DMK BALZ A UOT W2, @sEOE I TR & T, REFERICT
I35 E WO RIERD 5,

FHEEHSHIC IO T, RS, 2T 7HE L T X MILEDO 85 5127 50T
ERRoT, BEEOBLENGERELB Y ORNT A MLGEIZ LTZRE R, REFE A O KA
Wit WoERb® D,

A AR D KENR T &> 2 HORE BT Tl BRI OERZ PF 5 REB 2 8E TH3E%E
ERARETHY, BUEHL AT A MUEDO E FIEH SN TN D,

— T, BRI E O BAEA TSR, RTFORS S, BE R DAY v
R SEHI AL D L 912720 | 2004 FEZER Sy BREE L 7 JUMBER#R Tl —H XK TR ST
Wb,

(b) FkIR

W3] OO B3 BT 0 HOKAEROOKBE 23E LR VA, N5 R MIE OB A ITIZ TS A
HEDLPHEICE D TAT A FRRE L, EEARSET 7 AR EZBETHZ L 01d 5,
FHEEFTERTIL, ABOBIKN S OOV FIC L 2 ABAT, B T 2 ORHRFH
L9 LI=Z31h 5, AT 2 MUEOREKBIZDE > T, N5 2 MRERG1ES — AR S
T,

3) AZ7HMED XYY b

(a) RFDEAIL

AT A NGEIFSIEOE R « IRE) 2 EIC K DPEDIENDRE T T WeD, EHIR R IRST
EHAVEET D, —FH, AT THEITRER R T 7 &2 A0 D DU OENAE Z 0 12<
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HOFHEPBERIND, Flo, HEEENENZD, BRBIZHWTZSE O &AL

(R
DRFF I TE %,

<\
&~

'y
%]
1

_ = Ballasted track \ Slab track
10 i) r————
[ ‘ Costs _Jmhers
8 Fastenmgs
14 ] Garmorta
6 | Alignment

o] =
o Leveling
. Overall leveling

o

Maintenance cost (M-Yen/Year/km)

n .
757779818385878991939597 7577 7981838587 8991939597

Year
HE) SER SRR

B 3-10 NSRMREERTTHREDHFEREDLLEK

N 2 ARG 3 X O IR 53 % 15 00 2 MR TIE, PRST RBRAESED D70 < 72 2 EAEHIE
RATZTPEEZTRH L TND 2 ENE, ITFERER SR TIE VXD 722 <
mWNTzh AT THUENFERIICERH SN~ E o T D,

OEarth HBridge UViaduct B Tunnel

Tokaido

Sanyo-east

Sanyo-west

Tohoku

Jyoetsu

Hokuriku

Kyushu

0% 20% 40% 60% 80% 100%

) SERE R
3-11 FEFMDIBEREAEALL

(b) FKIR

RNT A NEE DO TR AR E A KOOV TIE, A7 7HE TIEREAE L2,
BT SNz LSRR LRI X A T T EEIC e > T D, HFEZE L8 - LBk
FRUEAZ 7HuE CEER STz b, @EHOIRKAT Y 7 7 =85 LT\ 5,
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4) A THEDFT AV b

(a) KIMBEHEDFRH

AT TEIEITNT A ME LD HEREERANENZT TR BARKELR & CTHEITIED
WAL, TNEEET D00 EEHLEZ S,

—Ji. BEOBESFIZOWTIE, AT 7EE CIXIZIERE L 720 | FIHEE L RFEED 2
A b, E PG I Ko T, 2 A NETOESL PR TL 5,

(b) BEEMROULEM

NTZMHRE LD L B E L— L ORICEEEN R 2 TR 2 < EHICERET
B 28 M 5720 FIHEITRHIEMONI & bICEEEPIRBARE < /8D, TDT7
B, #HE ETIEBRERB O DI, LA MICNNT A R EBENTWIERLH D,
TERARCILE R I, BN T 2 RHERS 7 B —T ¢ 7« FHX—HEEZ A L TV 5
FHD D, AT A FUEIX, PC £ < DA THEICHML (F25) ZH0 AT, &2HE
DIEEYE LT 25D THD, 7u—T 47 « X —fuEIE, 74 —F<bAR (fitx
B&) ZEBMEDITRTIE LIPHRIETH 2,

FIEETIE, NT X FOBREREREZBA DMEEEZFFONRLIELHE S TVD

HE) JR L
K 3-12 RS TEEDESEDH (1)

-I BE G —FBERR SE-) ERSHICRE I BUSL-F LY
ERETICETIARER TS

H#) REESRKASH
K 3-13 RS TEEDESEDNH (2)
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4) 815

O b 72 OGE 2 BT, BUERREOSAR A E TR TH 5, % T 7 EEILHIEE
BICBWCRRITH LM, BALTF L AMCERSETHE, . HREEOH B4
HOEN G5 Y | E73F A MLED A VT F L ADES SRYE, BHICAY v b, FAY
v Mbb B, FIEMBE LR T 2 b BGE FEHE S & ORI R S E X T HE
PUETH S,

® 34 NFRFNEERT THEDOEBAMEDLE

T X ME A Z THIE
ey il
RO EE
MR A 55, BERBRD VI
MEFRr i PR RPN AA FEA T T AT Y —
KIS FIZIT D Magsrk YoKIZH T Dk &
EOKITKET 5 Jags it 3T A TR kR A B
REEHRGR OE AR S IR O ARG 2 29 5
BHUE DR G A k-

3.5.4. MiRWERH
BRAETHLIEPEIT, EAEEY OMERGT. £ EW Ik 5 it iR

OV T H RV RS DI TE 72, 201143 A 11 FICRAELZHAAREN T, AAR
ORI PR ERD~ 7 =F2— 090, HREETZEH L, ZoOHEICLY, ik
B O EERAR ISP E DS 7223, B R OB ORI 1 A LS | 7 mAES
B, BRE. P RIVORRTER E O, A 729 EITHA L Tauy,

H AR O Frp#R O LAREEMIZF T, 1995 RO - IR RFES, 2004 40 Frik IR
BEHIEE IS X o CEREMERE K L7z 2 & 2B E 2. LLT O L 95 7ot RE D FRL R 23 FEhE <
nNTE,

(1) HREEOMEIL

1995 4 1 H ORsd « EERESITIBN T, ILBEETHE O m44UE MBI T 5 H LR 2 gk
MPELTZZ L 2BE 2, IARMEEY O EEEN (L ST, FRph - P8R S LA 1258
MAENTH LWIEEEIZS O TE, MEEEZUTOLIITRELTWD,

& PHEHUE (B
& KHFHE (5
HBEICED

SR SRR - HEEM ARG S E a0
SR 6 A~ 7R ¢ RNCHEREIRIE S8 5 7o OIS OHCE 2B

% W
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...... Hit) EXxE4

FROSEBOERIKR

X 3-14 Br# - REEKREK (1995 ) 12H 1+ D 1WBEH
(2) REFEHEVOHRGEE

Bhcfe « PRI KRS DARNIC AR SV dvEE, LB, db, BB o AR Em IR L
Tid, BAUEOREICHIR 25 < e EOMPEMREZ £ L T\ b, /2. iz o0 Tix
oy 7R NREBIROEADIZEY . MG rimib LT\ 5,

]

SRR LARENORERRORE T

Ninizany of Lsad, indsamiciue. Tienaced s Towem

| sR L mEnORREISL |
[BEtEnoRERS |

HICEHEZESHE

FHBLRCBLTHIES - ORY: H70,0004%

kI DTS

Oyt Lot A S
FALRTILEREE

RS AEEMORE L2007 FETISRT

HE) EXREE
R 3-15 HFEFMEIABEHOMEIERRD ML
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4. FPERUME. BARMERAH

41. 17 FBREOMBIKRRUSEOREL
411 ERPH

2011 4£~2012 > MOR O HAEEIT 128.1 8 RV & 72> TR Y | RO 47%1% R BT
MBEDOIH, NN THEARTH D, PROTFELRMEIL 3L E NV (K 24%) Z Hio
B - HOF, 2018 RV (R 17%) Aidar. 1448 Fb (R0 11%) Z i ek, 128 K
Vo (K19%) ZERMEICTET TV D,

Plan Heads Allocation
Rolling Stock 3.07
0.39, 4% New Lines 212
‘ Metro Transport 1.44
. Doublin 2
4.68, 47% 9 1.20
Track Renewals 0.81
Lease Payment 077
Investment in PSUs 0.56
Gauge Conversion 0.55
0.23, 2% Electrification 022
Road Safety 0.44
Central Support Workshops incldg. PUs D37
@ Internal Generation EREO T 3 0.24
Signalling & Tele 0.24
® Market Borrowings Traffic facilities 0.23
Others
mpPPp 0.54
Grand Total 12,81 HE#) MOR

4-1 MNOR FHEDAR (2011 F£~2012 £)

412 BN RS AEHBEICE T HASME

A 7 TEEESITPRBUT, MNBUF, REFPI XLV FES D, 2011 £~2012 FOik
PRIV TITHRBUF D 37%. MBU S 32%, RIS 31% & v 9 S fEI G 7> T b,
[FAEOPHEY 7 # —IZB W I REUFOAEEIGIL 78%ThH D | MNBUFOAHEIS 1T 3%
[ E 7220,

HRBUR 3 K OYNBURF Cid, MBI, B SR OB AR 4, KM CIIEE & & O
ANE &N MEKHIT ARG SO 30%TH Y . KEIIBEABEZHHELE LTW5,
AEEANE BT RGO PPP RIS L 5 REBEEN G EN D,

4.1.3. RAEHE (581215 HEEHHE)

E I OIZIEIRME & ZAUTHE D KL, REAR, ZEFOHK., (LA Ol AMKAF
DD DOBAN, kg ek OVEEEE oW e EA XKD IR S DAFEFHE & 72 D5 12 Ik 5
FEFTHICEBN T, B LK FLOREZHE L TWD, £ 55, KEIZ 659 F/L, 1E
1T 1200 {5 KL, Zedic 147 8 RVICERE T 23HE & /o> T D,

FHERE I 6~8 JE L — R BUF, R, BEIC LY BRETHEESD D,

1 RITES (457 U 7R (GF—kBUFIH)
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42. BEFEASICEADIBROERERE
42.1. PPPARXDEE

PREFEIREFERPLT, FIHBEOBSNATEERINZLT O FEHTRNZ 20,
BHENPKE L, FAZOREERNRE N2 EORIIRN RS 5, BIFORTIEY 27 %
ENeH ZEBEE R FELICBN UL, AP - 22 OBRORE , QBOR 0BT (],
BB ER) . @FE0E (AT — R 03 DICyBEL, 02 R
D72ia% PPP AN E K LT 5,

A - EHRUT LY, PPP FEIITRIORT Lo ICpEEN 5, Fl21X BOT HXicH
WL, REFEE N FEHE D ORREE - %, TOROEESCERBIICESET, &
LTHEETDZLIlRDd, Z207, SREFEMITEN LR OMERO LS ShES
RDOEE ) UNTETHbND Z & LD, FICEESEFETEEFRMNRE L, ol
ANENZEZEEE D ) I NTRRNZ ERZ N2 BOT e EOFEMEALE 2D —ANS
Ko TL D ETFHEINTND,

BIZIXT T 2Tl L7 K OREEED LT « R5FE TEAT O FHEHE (40 ) & KH
FEHICA 5925 BOT BT, KED Y 740 =T M TIHRSF - HEE TEHEDL Sy r—
VELTHMET D HMTHRIATTH D,

= 4-1 SKEFEXE PPP OFfE - T AKX DB

Hi) EXREd

4.2.2. 4 Ko PPP iR:EHIRE

(1) PPP HEE(K I

A FERNDPPP A 777 0= MIBWT, &7 % —Hili 2 m L~ OB %
BT 8T TSRS TEFFHEZES (Planning Commission) |, [ > 7 7 X 8%
(Committee on Infrastructure) |, TPPP 3§ #&Z: 5<% (PPP Approval Committee) | 73 %,
REDPPP A 7 7 FEIZHET HHOERE & 72D DD A R BAF R (Department
of Economic Affairs) PNIZ 35 /R % & < PPPAC T %,
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R BT

ERHEEER 1VI7SFER PPPEEZER
(Planning Commission) (Committee on Infrastructure) (PPP Approval Committee)
- FHERLEO R EAIHER - 2004 £EE%IL - 2004 %L
- PPPAC DR E - REHA FS4 O OFT - HRSREATF VGF DARER
- A VI SHEERFOHIE - BREREXEDORT
BHEICL SHHE MBERERICL SRR

[ moeE L

T BEAAFSA

th R AF PPP &R

BEAILGAE

SEERIEZNE

Hi#2) ECFA %8 2 [B] PPP BXER 3T

R BT VGF 5 &R

R

= & EE® PPP HIEDIRK & ErE

2001 10 B (7" HMAv4-5-\20-n -2 HrX &4t) (TR

4-2 A O PPP HEEERE R

(2) PPPICEZEERE/OLR
A RIZBITHPPP iR L 2F¥Em ot
2%, AN RT ERBY TH S,

PPP S TA > 7 TH i & 1T 9 7= 9DIC
JPPP FEL L ToOK

® PPPAC |2 L 5 EAZ 1T

EZIT D, PPP HEDAGRIC

& TEAUKER) 8d %,

2008 4F- 3 J] & TIZ PPPAC |
ESURERE ST Y
I/\éo

KD 2,700 (B/L B — 2D

IX. Rtk

(3, TEEARRGR

ct D 7%;@75_*2 j-f;.
F-T

H#) MER/NA—bF—

Dy TERRERHREXEEE
(4 > FHFE) ] 2008 £ 3 A

4-3 PPPARICKBFEEEETOERX
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(3) PPP HEADBIRFZIENEIRE’

KRB A& %\ 72 PPP SO FEMENRWIGEIL, BUFOMiBE (VGF) ZHiET 52 LT
&%, F£7z. PPP FHEIILELRRY - KGR O@MEZ1TO A FA 7 7 (IFCL) %
AL L, BEAEM L TWD, £7o, PPP HRUC K A2 EHER A RET D720, MBEEILY
RV T EEORMEME - IEEEOFMEOIGE 21T S HlEZ R R SE TV 5D,

LIRS, %% OSRHIE OMEZ R~ 2,

1) A7 7RG T7 7> 8 (1IPDF: India Infrastructure Project Development Fund)

INBUR K O 5 BVBIR 72 75 PPP 2R DR AT 9 B i O K 75% F T % HEF 12 &
DR UHH B T, 2008 4R ISR STz, BN FERICE SN2 HE 1T, SHESITIRE S
NHRE~ERH SN S,

2) BRFHEBRAIE (VGF: Viability Gap Funding)

PPP #3¥ & L COMBHRFERAMEMENRIICOWT, #MBi&LHiETE DHE T,
2005 FFIZFENL ST, B LA @ U CGRITN - R OB SBT3 5 MEIZEO
PPP 7’u Y= MIBWT, FREMFD 20%, FHEEITNE 20%, AbE TREEE DK
KA0% ETHE S5 Z L BRAHETH D,

2007 4> 10 H &£ CIZ 38 BN HEEEHH D WITHFEZFHE L TRV, 56 23 Bffn M5
ARHKFR) H DT THRMEAGR) 295 1F, ALEFE~EATWD, ZNHDORERETTEIN
T % VGF O#EEITHI 270 8L E—I2DIF > T 5D,

3) 1 F175&mEst (1IFCL: India Infrastructure Fund Company Limited)

FCL X, A 7 ZHEfii~DBEHRE F 7 (TR 208 U7 MEmE 4175 Z L 2 HIY
(2. BFEA  FBUROHEIZ XV 2006 4 1 HIZERAL S vt/ T 2,

HWFCL 131 > 7 I EZERNHEME E UTE Lz 5 WFEFHEICE S A v 7 TR &% |
HRERAIT, 7T BISEMT. IBIC 72 & OB SRR & i L THRME L T\ 5, 2008 4F 1
H & T2 77 BiF. #EER 1,700 (8L B — ORE N AR EZ T TV D

4) BHMIROIRE (Transaction Advisors Panel)

W72 SR DIE N, PPP RIFAHEEE L L 5 & 3 2INBUR R OIS BVRIRZR &~ #R3F -
W - BB TOT RN Z%17 9 HAZEZIRE T HHE (Transaction Advisors Panel) 73 &%
%5, MBARFRDEEHFAFMLFNCHEL, Y — X E2#7MET 5,

2 [FHLR@E [ v FRENEEMRELL 7 Z %[ (PPP/BOT) (CBI9 2 U X 7 FEgIAREE] 20074 3 A, ECFA I'H
Fri—= b=y THREFMIDGRESRTE (> MIURIE) #aE) 20084 3 . iz
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4.2.3. %ﬂEE3H6PWE&6EEﬁE®E§$M

PPP (34 sl il O % - (CEEREEE R LTE T, BEFEERE Y. A5, 4
T B RV N INTET D PPPIZ K b @i EE O FH 2 IR0 R, FHD S OGN E
BT 5,

(1) BHS:EKED PPP A
1) AEREKEDHEF

B EIESNE T A% 2 ER T, I C AR D, BlZIE, 2006 4F0° 5 2009 4 £ TD
IZ. BB OFRERETRIE T 56% M L. ERMZEREORE L 53%HD Lz, £
72, 2009 FITIE, EESGEAFIIREEENE ORI E AN NBENE L L— h ORI >
AT ADOEEIEE LG T,

— 5T, FETCIEERSEDOA 7 T THEOFER T 1000RMEARETENR) L&
TNV DD, FfNIZITFEE ORI 0% 2 ANERICLVAET L LoTe, £
DERIE, T V7 RFEHEOBREm T TEAESZHY 252570k ZOFFH
P EZEET DXL 0120 | FEME ORI -7,

2) A7V HnEEKERG

FZ 2D HSL-Zuid EnE$RE FHR T 2001 0 HEFEIAAE D | HkFT — 1 v Tl
ROPPPE#ET R Y =7 F& LTHILAL, PPPZEfhL L TRb K& Rl Z 51T 7,
7uvx7 MITFEHEE, EBERSLIOEED 3 >Oa v R—3x v MBI &7,
TSGR D ALFECET ZIE L, B G K ONEE O# /% PPP AT
tyva et RN,

L, KRBT H2RAEAR®IT, BEERD 14% LA L TRV, £z, 7'r
V=7 FIHIN 2EER S HL, AT ER DN L YIFIE NS 55% M L. ARE D
BANBVEEIRFREIC M- 72,

3) R bHNOEESEEH

RV R AME, BEASNAS DA X —F TV T 4 R E Ul E R ekiE s m %
WEHFELLEICO D EE L CE 7z, FHHEIZ6 DOPPP 7Vuy =7 ML UMK I, 52
X - fifiEDa vy ay, 1 DFEEROGE - @EnarktyiarTh
Do Flo, Tb LN, SREEEDOLOOa Ly g BRI SN,

LU, BofBSIEARV M VBRI EEE O 55% 2 AT 52 L L lvoTz, Fio,
SATOERZ 7= 372012, B IERMEENAHT 23T ORMERGOF 8 Y X

3 i) “High-Speed Rail: Public, Private or Both? Assessing the Prospects, Promise and
Pitfalls of Public-Private Partnerships” U.S.PIRG Education Fund, Summer 2011
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JET, BINPBIEZITAHZ L ERolc, IHIT, 22— RFAHRLERD , a3
D DS A ATRE 7R REIZ e - 7=,

R ERE R E S ERE LA, REGENLORE T 2— it kSt HbND 7 L— LA
DI, SHITHEIC LY AV MAVESE E TORBEERRIEMFEL L T\ D,
BEE D ZAA & ORRE(LE TIRE I N TN D,

(2) KML7-PPP BEFETOT 7 bHSOHE

ERFEHNCAD EBY . 100%RMEES TEHE I PPP 72V 7 MIBWTH, kkx
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OUTLINE OF JICA’s SUPPORT ROADMAP ON INTRODUCTION OF HSR IN INDIA PILOT PRO BASE
OR A D R O R CASE
. Pro o on o Op on & Maintenance = VR R
Project Phase . on of P . on o Detailed 0 o ) 2 Re . ' '
oncept Desig Ba Desig Desig SRTacts gnalling, Teleco : aintenance o 3 ation, Depo, Wo op € :Assumption: :
] . R & Co oning Re - d/Long g Pla 1Indian Government will
Selection of :proceed Pilot Project :
X . der J
| Establishment of NHSRA > %&M—J Land Acquisition > :g;;;r:t?::_ese :
A A 7y ' '
Indian | Establishment of HSR Tech. Standardyi‘? e !
A A
Covernment Request Request
for TA for TA
Preparatory q q n \ I Follow—up Cooperation Preparatory Survey >
Needs Survey Technical Cooperation on Most Prior Route |
Survey on Most - Legend
Prior Route Improvement Plan for: — Revise of M/P
Recommendation Development Plans|on:  Selection of ~ Maintenance Shop - Extension & New Gov't of India
Planning of Detailed Route - Along the Route Pilot Project = Car Factory Line Plans
Most Prior Route Planning - In/around Stations Route Government
&, Bremfinzien - Related Traffic Preparatory Survey _|| Preparatory Survey PPP Preparatory of India
System Selection of Candidate || ©n Next Prior Route "I on Next Prior Route Survey
; JICA S
B e Route Planning & Examination Selection of [Route Feasiblity Study cope
Engineering
Design Examination of 2 ~ Design & Constryction Plan Contract Management & Construction Supervision Inspection, Maintenance |& Repair Service
2 Tegh. Standard on 9 ~ Standard & Spec Examination Design Inspection & Quality Management Introduction of Asset Management = ial
X = Givil 2. | R Ak — Terminal Facility Design Yy 7y inancia
Construction ~ Track etc. g 0§°°mme" 2Hon . . Support
(Infrastructure) = . - Improvement of inspection
S | Most Appropriate & Diagnosis Technique Advisor/
=l wenl—- % :;fre}structure Desi - Introduction of Inspection Capacity Build.
ar esign, Detailed Design for| esign ; ; Car & Monitoring System
HS.R Procurement Tech. Standard on  § | E&M system E&M System Approval > Quality Inspectlon> Gov't of Japan
Project of — Telegom, Signal and A 4
E&M System - Rollingstock 0&M Method -
) Examination on - Introduction of Ticketing Establishment of |Training of Driver, Maintenance Staff, etc. > Improvement for
Operation - O&M Method & Fare Collection| System Operation y — - Latest HSR
) & - 0O&M - O&M Planning Organizatior Establis| IlllfF‘let Training of Driver &Staff Technology
Maintenance Drganization 2 of Calclum
Operation Control, Recover Delay
Analysis on PPP Profitable Management & Business Model Business Model
Management Law & Regulation Needs Survey Non-rail Business Know—How Examination Examination
& o — Commercial Business A L .
Business Examination on Workshop on - Real Estate Business, etc. — Profit Improvement — Profit Improvement
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- Finance
Formulation of Financial Support SER (Lsem Braminatten
Finance Scheme "| for the Pilot Project ODA Loan >
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Dispatch Technical Advisor Dispatch of Short/Long-Term Expert > | Dispatch of Short/Long—Term Expert > | Dispatch of Short/Long—Term Expert >
Manager/ Director On-site Visites, On-site Visites,
Level Training & Seminar Training & Semina
Expert Training & Dialogue Training & Dialogue Training & Dialogue Training &
Capacity Level Programs Programs Programs Dialogue Programs,
Building
Young Training Program Training Program Training Program Training Program
Engineer for Young Leaders for Young Leaders il for Young Leaders for Young Leaders
Level On-Job Training > | On-Job Training >
> . Technical C ti
, SSR | Needs Survey - "|Development of Railway Industry > Local Procurement > Local Procurement > | schnical bogperation >
ndustry Study of Railway Industry B/D on Car Factory, Repair Shop etg
Japanese _ .
Government (JICA SAZEFMERR)
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OUTLINE OF JICA's SUPPORT ROADMAP ON INTRODUCTION OF HSR IN INDIA PILOT PRO
ALTERNATIVE
SHORT-TERM D R O R CASE
Project Phase . . 0 ° i Operation & T TTTTTTTTA
) Execution of Pre- F/S Execution of F/S Tender for Detailed . . on o ase & R 0 | 1
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3 A L
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on Next Prior Route on Next Prior Route Survey
- - Concessionare
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Design ¢ jally Alvetn 67 2 Contract Management & Construction Supervision Inspection, Maintenance & Repair Scope
& Tech. $tandard o Design Inspection & Quality Management Introduction of Asset Management
on 3.
Construction — Givil g 1 2+ JICA Scope
(Infrastructure) | — Track etc. = — Improvement of inspection Engnesing
o & Diagnosis| Technique Service
Exbmirtation of m?:‘ Desi 7 — Introduction of Inspection
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HSR Procur;ement Teth. $tandard on g Aavel > Quality Inspection ) o
Project EaM g — Tele¢om, Signal A 7y
ystem - Rollingstock Advisor/
Capacity Build.
0 . Examination on Establishment of |Tra ning of Driver, Maintenance Staff, etc. > Improvement for
peration — 0&M Method Operatio 'y — - Latest HSR Gov't of Japan
Maintjnance - 0&M Organization Eiftqab:isihme net  Training of Driver &Staff Technology
. of Calclum
Drganization 1 Operation Control, Recover Delay
M Needs S Business Mode Business Model
ana%:ment CeCSioLnevy Examination Examination
. A A
Business Workshop on = P:‘Oﬁt Improvement — Prafit Improvement
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— Finance .
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Finance Financial Support Scheme 5 — \
(PPP, STEP etc)) > ST EP Lo?n Examination for the :| ODA Loan >
Pilot Project (Infrastructure) / |
Dispatch Technical Advisor | Dispatch of Short/Long-Term Expert > | Dispatch of Short/Long—Term Expert > | Dispatch of Short/Long-Term Expert >
Manager/ Director On-site Visites, On-site Visites,
Level Training & Seminar Training & Semina
Expert Training & Dialogue Training & Dialogue Training & Dialogue Training &
Capacity Level Programs Programs Programs Dialogue Programs,
Building
Young Training Program Training Program Training Program Training Program
Engi for Young Leaders for Young Leaders for Young Leaders for Young Leaders
ngineer v
Level On-Job Training > | On-Job Training >
Needs S  —— Technical Cooperation
I :'ST Development of Railway Industry > Local Procurement > Local Procurement > | 2 >
ndustry Study of Railway Industry B/D on Car Factory, Repair Shop etc]
Japanese
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BELOBRZH BHEISE

Activities: Q&A about India MOR Presentation

Date: 16th December 2011

Location: Japan

Present: Japanese Companies, MOR Officials, JICA Officials

Record:

e In regards to technical cooperation for HSR, MOR is only cooperating with Japan at

present and has not asked for cooperation from any other country.

e Although India is using broad gauge for its conventional lines, the government of India has

decided to utilize standard gauge for HSR.

e MOR is intending to have its HSR designed for speeds of 350 km/h but actual running

speeds will vary.

¢ MOR started working seriously on HSR about one and a half years back. After completion
of the pre-feasibility studies for the 6 HSR corridors under consideration, MOR will take
up 2 to 3 corridors for a feasibility study, as all the corridors cannot be taken up
simultaneously due to the high capital costs. That is, one corridor will be initially
constructed and, depending on the success of that corridor, other corridors will be
considered. The process will consist of a National High Speed Rail Authority being

established by June 2012 and then the execution of the feasibility studies.

e As for the 6 HSR corridors no priority has yet been assigned. However, financial viability
will come out from the pre-feasibility studies and feasibility studies. Then, based on that,

MOR will select one corridor.

Activities: Q&A about Sumitomo Metals Presentation on 16th December 2011
Date: 16th December 2011

Location: JAPAN

Present: Japanese Companies, MOR Officials, JICA Officials

Record:

e MOR mentioned that Sumitomo had supplied large numbers of wheels to India in the past,
which is now not the case. Sumitomo noted that after 1960 India established its own wheel
manufacturing plants and this is the reason for the decrease in supply from Sumitomo.

Sumitomo hopes that with the introduction of HSR in India it may have the chance again to




make give more supplies.

Sumitomo manufactures both corrugated and noise-damped wheels. Corrugated wheels are
used in conventional trains and sold in accordance with requests from operators. As for
noise-damped wheels, they contain rubber inside the steel of the wheel and this is the secret

behind their noise-reduction capability.

It was noted that noise-damped wheels are not intended for HSR and are a solution for
conventional trains where there are sharp curves that result in wheel-generated noise. In the
case of the Shinkansen, it is not just the wheel but many other larger factors that contribute

to noise.

Corrugated wheels are used everywhere in Japan and are also exported to the New York

metro. It is popular with customers as the wheel is light but strong.

It was mentioned by Sumitomo that its main competitors in wheel manufacturing are the
Europeans, as they have both the history and technology in this field. Sumitomo was not
concerned by the Chinese as the technology has been developed by the Japanese and
Europeans. In other words, the Chinese do not have experience in HSR and do not possess

technology at the level of the Europeans, who are Japan’s real rivals.

Sumitomo stated that most (80-90%) of the wheels that it exports to the US are for freight
(trailer) cars. It was mentioned by Sumitomo that wheels for passenger coaches, especially
HSR, require higher specifications, and it is the company’s strategy to pursue and to be

competitive in this market.

Activities: Q&A about Nabtesco Presentation

Date: 16th December 2011

Location: Japan

Present: Japanese Companies, MOR Officials, JICA Officials

Record:

Other than China where it sells it products directly, Nabtesco sells its products to Japanese

railcar producers such as Kawasaki and Hitachi.

In the case of China, it is carrying out a direct technology transfer for HSR as mandated by

its contract.

Activities: Conversation held at Nippon Signal

Date: 16th December 2011
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Locatio

n: Japan

Present: Japanese Companies, MOR Officials, JICA Officials

Record:

Nippon Signal was requested by MOR to send more information about its landslide and

rock-fall detection systems and Nippon Signal agreed to email such.

MOR queried whether digital axle counters are used for the Shinkansen. Nippon Signal
replied that digital axle counters are being utilized on the many different Shinkansen lines

but as a fall-back system.

MOR then wanted to know if the intermittent brake pattern is applied by the Shinkansen or
conventional lines. Nippon Signal replied that the continuous brake pattern is the most
advanced type of braking and has already been adopted for both the Shinkansen and some
conventional lines. However, the older conventional and Shinkansen lines are still using
the intermittent brake pattern. In the case of India, the continuous brake pattern could be

provided for its HSR system.

Activities: Q&A about Kawasaki Presentation

Date: 16th December 2011

Location: Japan

Present: Japanese Companies, MOR Officials, JICA Officials

Record:

MOR expressed its concern on how the cost of the train sets can be reduced. Kawasaki
replied that it does not have a clear idea about what the cost-reduction items for India’s
HSR would be at the present time, but that it is willing to cooperate with MOR to achieve

an optimum solution.

Kawasaki introduced to MOR its advanced HSR the “efset”, which is compliant with
international standards. MOR queried whether this could be produced in a timely manner
as there is no physical prototype. Kawasaki responded that it is possible as a large number
of tests have been carried out using highly advanced simulation equipment and that the

relationship with their suppliers is good.

MOR queried whether the same speeds and acceleration could be maintained with Japan’s
present HSR technology if coaches were manufactured per European or US standards. The
reasoning behind this question is that India’s railway standards, which are based on

European and US ones, might be difficult to change without adversely affecting safety.




Kawasaki responded by saying that it is has great respect for European standards and it is
competing against them. On the other hand, if you apply US standards, the trains would be
heavier and more expensive. Kawasaki noted that if India’s HSR is fully dedicated with a
sophisticated signaling system, there is no chance of a collision occurring and therefore no
need to have a heavy railcar body. That is the Shinkansen concept. However, if you want to
have through operation with conventional lines without a sophisticated signaling system,
than you have to consider the possibility of collisions occurring maybe at level crossings or
with other trains, meaning you may have to consider heavier and stronger railcar bodies. So,

it depends on your concept.

MOR agreed that the Shinkansen is without doubt very safe and well proven. However, it
mentioned that changing India’s standards might not be easy without affecting safety.
Therefore, if you have to deal with European or American standards, which India follows,
would Japan’s HSR be able to maintain the same performance parameters for things such

as speed and acceleration?

Kawasaki responded saying that is why the “efset” was developed, as it expects that a client
may request some standards different from those of Japan, which Kawasaki must comply
with if it is to export its technology. For example, in the case of Taiwan, standards different
from those of Japan were requested. In response, Kawasaki incorporated different
standards that included European ones. Therefore the Taiwan Shinkansen, which looks

very similar to the Japanese Shinkansen, is actually different.

Regarding power for railcars, according to Kawasaki, two-car units are used to increase the
power of car operation up to 350 km/h. It was noted that studies on utilizing 4-car units,
with one transformer and 3 to 4 motorcars, were also carried out. However, in this case, the
transformer under the floor became too big and could not be accommodated. Therefore,
Kawasaki gave up on that idea and decided to adhere to the two-car unit concept. In the
case of the two-car unit concept, if one unit fails there is another remaining and is a

sufficient redundancy to ensure operational speed can be maintained at acceptable levels.

MOR queried about the maximum number of cars that can be accommodated by HSR
without compromising speed and acceleration. Kawasaki stated that from its experience the

maximum is 16 cars.

MOR stated that in India there are many 24-coach trains and would like to know if it
possible for HSR to handle this number of cars and requested that Kawasaki try to respond

to this at a later time.
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e MOR noted that Shinkansen cars are wider than European HSR cars and wanted to know
the reason for this. Kawasaki responded by saying that in the case of Europe
through-operation of HSR and conventional lines started from the beginning and is
universal. Therefore, the car size for HSR had to be the same as that conventional rail and
is therefore smaller than that of the Shinkansen. In the case of Japan, as the gauge for the
Shinkansen is different from that of its conventional rail, the best configuration could be

realized.

e MOR mentioned that in India there is high temperatures and humidity and wanted to know
if a different maintenance periodicity would be required than what is applied in Japan.
Kawasaki stated that in the case of Taiwan it had experienced a number of issues, including
higher temperatures and humidity than that of Japan. In the case of India, conditions may

be even more severe than Taiwan so that may have to be explicitly considered.
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Activities: Q&A About Presentation by Mr. V.K. Singh
Date: 19th December 2011

Location: Japan

Present: Japanese & MOR Officials

Record:

e The Japanese side queried the Indian side on what they thought where the most interesting
sites during their visit to Japan. The Indian side replied that the site visit to Aomori was
quite impressive, including both the general site and viaduct. In particular, the new kind of
slab-track with the opening in the middle, which not only reduces cost but snow
accumulation as well, was interesting. Another interesting thing in Japan was that when

you bore a tunnel you construct the base of the track in parallel.

e The Japanese side queried whether snow was an issue in India. The Indian side stated that it
would not be an issue for HSR lines, but that for conventional trains it is an issue in the
Jammu-Kashmir region, where India is undertaking the construction of railway in a big
way. In that region India is already running trains at a speed of 120km/h and the terrain is
very difficult and similar to that of Aomori, where technologies for viaducts and bridges
are required. The snow season lasts for 3 months and everything is closed down during that

period.

e The Japanese side wished to confirm whether India would be using standard gauge for its
HSR. The Indian side replied that it would be doing so. Although it has been Indian policy
to follow a uni-gauge policy for railway till now, where meter gauge was converted to
broad gauge, broad gauge will only be used for conventional rail. However, note that some

of the narrow gauge on conventional lines will not be removed due to historical reasons.

e The Japanese side expressed an interest in knowing the public opinion in India about HSR,
as some people have been saying it is expensive and a high-end mode of transport only for

the rich. On the other hand, the Indian government has a policy of inclusive development.

e The Indian side responded by saying that initially there was pressure on politicians not to
announce the HSR and they thought there would be public protests. However, it has
fortunately been well received, but there are still a few who think that the HSR is for the

elite class and not for the masses.

e On the other hand, the Indian side mentioned that Indian Railways is currently facing
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serious capacity concerns and is unable to provide tickets to all those who want to travel.
For example, the reservation system allows for a two-month prior booking but all the
tickets sell out on the very first day before 10am. With economic development, young
people want to spend money on comfortable, reliable and speedy transport, with demand
for AC coaches going up over the last 5 to 7 years. That is, there is a distinct class of
traveler moving to a higher level and in the next 10 years with 6-7% economic growth this

segment will want to move to the HSR. This is something that should be kept in mind.

The Japanese side said that it is willing to contribute to the realization of HSR in India and
that it has the technology required for operation and maintenance as well. In this respect,
the Japanese side wanted to know if India has any ideas about funding assistance from

Japan.

The Indian side replied that it has yet to decide on funding, as it first must consider in more
detail the corridors where it would want HSR and their viability. After the feasibility
studies, the design would be understood and therefore the costs and requirements for
funding. Until the two important issues of corridor selection and costing are finalized, the

Indian side is unable to comment on the funding issue.

The Japanese side stated that it could provide assistance with the feasibility studies and to

which the Indian side expressed its appreciation.

The Japanese side mentioned that in an Indian budget speech it was clearly mentioned that
PPP would be applied for HSR. On the other hand, in today’s presentation by the Indian
side it was indicated that some of the HSR schemes may be non-PPP. It was then queried

on whether, for example, the first HSR line could be government funded.

The Indian side replied that as a general tool projects will be PPP. However, the National
High Speed Rail Authority (NHSRA) will be in place for a long period of time and it will
provide funds for projects of national importance under a legal framework. This will enable

the possibility of G-to-G funding and is an option that has been kept open.

The Japanese side asked whether the NHSRA is to be established within the MOR or
outside of it. The Indian side stated that all public companies/corporations and authorities
come under some government ministry. In the case of the NHSRA, it will come under the
MOR. However, its management will be established by an act of Parliament and will

therefore be much more powerful than a regular public company or authority.

According to the presentation by the Indian side NHSRA has four goals. The Japanese side

queried whether these have been officially approved and whether they will be mentioned in
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the next budget speech. The Indian side stated that these goals have already been given to

the NHSRA and serve as a roadmap.

In the presentation implementation strategies were also given. The Japanese side stated that
it thought that Option 1 (DBFOT) would be very difficult, as has been shown by the case
of the Brazilian HSR. In fact, Brazil is now re-evaluating its implementation scheme. The
Indian side also said that it would like to avoid DBFOT, as HSR projects are too large for it
and the private sector may not have the risk-taking or funding appetite especially for the
first corridor. Therefore, unbundling infrastructure and operations into B&T and DFOT,
respectively, seems to be the best way forward, as the size then becomes manageable. The
physical infrastructure, which is the most expensive part, will require government funding
or support or guarantees. Especially, in the case of the first and second corridors.
Depending on the success of those corridors, we can then think of DBFOT for the third to

fifth corridors, which may be 20 years in the future.

The Japanese side queried who approved the roadmap for NHSRA as shown in the

presentation and to which the Indian side responded that it was the MOR.

The Japanese side mentioned that capacity development for railway staff is important for
HSR and wanted to know what efforts have been made by MOR in this regard. The Indian
side replied that as far as conventional lines are concerned India has a very good system of
training for engineers that is time-tested. On the other hand, there is still no system for
HSR. Regarding construction, this should not be a problem as India has been completing
good tunnel and viaduct projects for elevated railways/metros. During construction, India
could incorporate the necessary knowhow for operation/maintenance, which is what has

been done for metros in India.

The Japanese side stated that their impression of Indian Railways is that of a large and
successful operation. Therefore, if you introduce HSR system step-by-step, India should be
able to operate it. Although the current system is old, with the introduction of a new system

your employees will be motivated and proud in doing their work.

The Indian side queried whether JR East makes a profit from the Shinkansen. To this the
Japanese side responded by saying that 30% of JR East’s revenue is from non-railway
businesses and 70% from rail-related businesses and that the company is profitable overall.
Further, it was noted that JR East’s business base is the Tokyo metropolitan area, with most
of its business being the transportation of commutation trips and is one of the world’s

largest in those terms.
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The Japanese side noted that in some local areas, for example villages in Aomori, revenue
from the HSR is insufficient to cover the construction costs of the Shinkansen. On the other
hand, it was mentioned that in the case of the HSR, construction is taken care of by the
central government and operation by JR. Its JR’s responsibility to make sure that the

operation is profitable.

It was further stated by the Japanese side that JR was privatized 20 years back and the
biggest change is JR East’s knowhow about making profits based on the services it
provides to customers. Some of them use HSR, some of them use conventional lines for
commuting, and some go shopping in station buildings. The thinking is that this business

model has huge potential.

The Indian side stated that it was very impressed with Japanese technology and the
automatic control machines used for quality control. However, they noted that the Indian
operational and climatic conditions are quite different, such as high temperatures and
extremely dusty conditions, and therefore design changes may be required and that this

should be kept in mind for operation control.

The Japanese side queried the kind of cooperation India is expecting. For example,
construction companies actually build the infrastructure; therefore, is cooperation on a
construction basis or technical assistance transfer basis? The Indian side replied that it
would need to have technical transfer and this is usually part of the specifications in the
bidding documents. It is only then that collaboration with private companies can take place.
That is, first there is knowhow, technical transfer, bidding and then an interface with the

private companies.

The Indian side mentioned that it found from a purely urban transportation viewpoint that
there is lot of synergy between the various transportation organizations in Japan. For
example, Japan has rail stations, subways, buses, etc. interfacing smoothly with each other.
Where does this integrated and holistic approach come from? Which agency takes care of
the interests of the stakeholders and comes up with a plan for everyone. How do you do

that in Japan?

The Japanese side stated that it is very difficult to answer, as private companies come up
with what they think is effective for managing transport and they recognize that interfacing
with each other is important and in everybody’s interest. National and local governments
work together instead of there being one person or body. That is, in Japan, the respective

bodies are able to work and come up with the major output that is required via consensus.
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e Japan also has a long-term transportation plan that is developed by the country and which
serves as a strategic guideline. In the case of stations and the areas around them, this is
dealt with by the local governments. For example, in the case of Shinjuku Station, the bus
terminal being built there is being funded by the national government but is being carried

out by local government and related entities.

o Moreover, the Japanese private sector also works together. SUICA, which is an IC

multi-modal card, is used by JR, buses, taxis, and for shopping.

¢ In the case of Tokyo Metro and JR, there is joint cooperation and this sort of concept could

be introduced into India for example between Indian Railways and Delhi Metro.
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Name

Position

A~ FEBUFER - ©£2 - BREE
Embassy of Japan (H AXKfEAE), New Delhi

Wi Maror Fukeda (1 %) | | s.oon

JICA India Office (JICA A > RE#7) , New Delhi

Date of
M eeting

Mr. Hiroshi Suzuki (854  i5) Senior Representative 31-Oct-11
Mr. Taro Okawa (/)11 KER) Representative 31-Oct-11
Mr. Y uichiro Sano (#:#7f&—H) | Representative 31-Oct-11
Mr. Sanjeev Moholkar Lead Development Specialist 31-Oct-11

Ministry of Railways, New Delhi

Mr. Vinay Kumar Singh, IRSE Executive Director, PSU 31-Oct-11
Mr. Jagmohan Gupta Executive Director Finance (Budget) 31-Oct-11
Mr. B.N.Rgjasekhar Adviser (Planning) 31-Oct-11
My. Surinder Pal, IRSE Executive Director, Civil Engineering (Planning) 5-Dec-11
Mr. K. Vinayak Rao Executive Director, Finance (Expenditure) 5-Dec-11
Mr. Nirgj Kumar Executive Director (Perspective Planning) 5-Dec-11
M. Pradeep Kumar Executive Director (Signal Project) 5-Dec-11
Mr. Nihar Ranjan Dash Director, Electrical Engineering (Devel opment) 5-Dec-11
Mr. Mukund Kumar Sinha Director, Planning M echanical Engineer 5-Dec-11
Ms. Archana Mittal Director, Mechanical Engineer (Freight) 5-Dec-11
Mr. Sanjay Bajpai Secretary to General Manager, Deputy General Manager, | 5-Dec-11

Northern Railway

RITES Limited, Gurgaon, Haryana

IRCON International Limited, New Delhi

Mr. Jatin Sarkar General Manager Special Projects 31-Oct-11
Mr. P.K. Gupta Genera Manager (Track & Survey) 31-Oct-11
Mr. Sanjay Mishra C.T.P.M, Eastern Railway 17-Jan-12
Mr. Pradeep Kapoor J. General Manager (Transport Economist) 17-Jan-12
Mr. Sumit Sinha Director (Technical) 24-Feb-12
Mr. Rajeev Mehrotra Managing Director 24-Feb-12
Mr. M.K.Sharma AM (T&E) 24-Feb-12

Mr. Deepak Sabhlok Director (Projects) 1-Nov-11

Delhi Mumbai Industrial Corridor Development Cor poration Limited (DMICDC) , New Delhi

Mr. Rajnish Bansal, IRSME

Mr. Amitabh Kant, IAS CEO & MD 1-Nov-11
Mr. R.K. Bansal Advisor- Railways 1-Nov-11
Mr. Abhishek Chaudhary Company Secretary 1-Nov-11

Rail Coach Factory (RCF) (Ministry of Railways), Amritsar, Punjab

Secretary to General Manager

4-Nov-11

Mr. Prakash Butani

Chef Planning Engineer

Research Design & Standards Organisation (RDSO) (Ministry of Railways), L ucknow, Uttar Pradesh

4-Nov-11

Mr. Rajesh Kumar Executive Director, Urban Transport & High Speed 8-Nov-11
Mr. Aniruddh Gautam Executive Director, Industrial Devel opment 8-Nov-11
My. Harsh Khare Director (Electrical), Urban Transport & High Speed 8-Nov-11
Mr. Sunil Kumar Gupta Director (Civil) 8-Nov-11
Mr. Kausha Kumar Director Signaling 8-Nov-11
Mr. B.K. Shrivastava Director Laboratory 8-Nov-11
Mr. Sanjiv Swarup, IRSEE Executive Director / Standards Electrical 5-Dec-11
Mitsubishi Corporation New Delhi Branch, New Delhi

Mr. Koichi Hattori (IR s2—) | General Manager, New Delhi Branch 12-Jan-12
Mr. Shinji Hikasa (H 4% fifiiR) General Manager, Transportation Systems Unit Ship, 12-Jan-12

Aerospace & Transportation Systems Division
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Name

Planning Commission, New Delhi

Dr. Manoj Singh Advisor (Transport) 16-Jan-12

Position

National Transportation Planning Committee (NTDPC), New Delhi

Mr. B.N.Puri Member Secretary 17-Jan-12

Bjarat Earth MoversLimited (BEML), Bangalore, Karnataka

Mr. Ashokan

Chief General Manager

Date of
M eeting

17-Jan-12

Mr. Manjunathan

Mr. A.K. Sharma, IAS

General Manager

Gujarat Infrastructure Development Board (GIDB), Gandhinagar, Gujar at

Chief Executive Officer

17-Jan-12

19-Jan-12

Mr. Shardul Thakore

Mr. P.K.Pathak

Senior Manager

Delhi Metro Rail Corporation Limited (DM RC), New Delhi

Deputy General Manager/ Operation

19-Jan-12

20-Jan-12

Mr. Mukesh Kumar

Mr. Norio Koishikawa (/)N )11 i)

Vice Principal/ Manager/ Training/ RS

Toshiba India Private Limited, Gurgaon, Haryana

General Manager, Railway Systems, Special
Infrastructure Systems Division

Integral Coach Factory (ICF), Chennai, Tamil Nadu

20-Jan-12

20-Jan-12

Mr. Abhay Kumar Khanna General Manager 23-Jan-12
Dr. S.Ram Prakash Chief Medical Superintendent 23-Jan-12
Mr. Hemant Kumar Chief Mechanical Engineer 23-Jan-12
Mr. S.C.Parhi Chief Security Commissioner 23-Jan-12
Mr. M.Salvargj Chief Engineer 23-Jan-12
Mr. JSP Singh Chief Electrical Engineer 23-Jan-12
Mr. Vijay P Meshram Controller of Store 23-Jan-12
Ms. Meera Nageswaran Financial Advisor & Chief Account Officer 23-Jan-12
Mr. L.N. Prasad Chief Design Engineer (Electrical) 23-Jan-12

Mr. S.Srinivas

Chief Design Engineer (Mechanical)

Bombardier Transportation India Limited, New Delhi

23-Jan-12

Mr. Sriram Raju 24-Jan-12

Mr. Takao Suto (A% #K)

Kawasaki Heavy Industries, Ltd. Delhi Representative Office, New Delhi

Chef Representative, Delhi Representative Office

16-Feb-12

Mr. AkiraKimura (R+S  B)

Mr. Amit Y adav

Representative, Delhi Representative Office

Bombardier Transportation India Limited Savil Site, Vadodara, Gujarat

Director, Production

16-Feb-12

Mr. Richard Melanson

Director, Purchesing

17-Feb-12

Mr. Vivek Trivedi
Government of Bihar, Patna, Bihar

Head, Technical Services

17-Feb-12

Chief Secretary 21-Feb-12

Government of Maharashtra, Mumbai, M aharashtra

Mr. Ratanakar Gaikward

Chief Secretary

22-Feb/12

Dr. Shailesh Kumar Sharma

Principal Secretary for Transport

22-Feb/12

Mr. Thomas C. Benjamin

Principal Secretary, Urban Development Department

22-Feb/12
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JICA Survey Log
October 31° — November 11", 2011

1. Introduction

A team of experts from the Japan International Cooperation Agency (hereafter referred to as the Team)
arrived in New Delhi on 31% October 2011 to begin the collection of information and data over a period of
twelve days for the first field visit of the “Needs Survey on High Speed Railway and Skillsin India’. This
memorandum contains a summary of the hearings and interviews with government officials and
organizations in New Delhi, Kapurthala and Lucknow, together with a description of on-site activities, and
will form part of the Team’s reporting.

2. Activitiesfor 31¥ October 2011

On this date, meetings were held with JICA and the Embassy of Japan at 9:00am and 11:00am, respectively,
to kick-off the first field visit. Subsequently, meetings were held respectively with RITES and the Indian
Ministry of Railways at 12:00pm and 4:00pm, and which are summarized below.

Location: RITES, Gurgaon
Time: 12:30t0 13:30
Present: RITES- Jatin Sarkar (GM-Special Projects), P.K. Gupta (GM-Civil)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy

TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),

Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Asst.), Naresh

Kumar (Project Asst.)

Record:  The Team introduced its members and described the purpose of the JICA Survey. After that,
the following discussion took place:

e The Team queried RITES on the possible sources of information regarding the status of
proposalg/plans for High Speed Rail (HSR) in India and whether any official or white
papers are available on this. According to RITES, asthisis arelatively new topic, thereis
still relatively little concrete information in existence.

o However, RITES stated that the Indian Government is serious about HSR and the concept
of HSR corridors has been accepted. In fact, it was stated that pre-feasibility studies for
the following routes have been completed:

»  Ahmedabad-Mumbai-Pune
» Howrah-Haldia
» Delhi-Patna

e Asaresult, it is expected that INR 600 to 800 billion is to be recommended for HSR in the
12" Five-Y ear Plan, which should be available within a month or two. Funds would come
from government, the private sector, and loans.

o Instead of MOR/IR, there may be a new entity to carry out the execution and operation of
HSR trainsin a setup similar to that of the Dedicated Freight Corridor Corporation.

e It was agreed that it is important to introduce HSR technology suitable for India and that
training arrangements, facilities and technology transfer need to be made available.

¢ RITES suggested the Team meet Mr. Ranjan Jain (Advisor Infrastructure) of the Railway
Board to exchange and collect more information about HSR planning.

¢ RITES aso recommended that the Team talk with the Planning Commission of India, as
they and not MOR are ultimately responsible for transport planning. It is suggested that
the Team meet with Mr. Manoj Singh (Advisor Transport) at the Planning Commission.

e At the Team's request, RITES will assist in providing information for the preparation of
documentation regarding HSR in India. As Mr. Sarkar is a member of a government sub-
committee dealing with this issue, he is willing to introduce the Team to B.N. Puri of the
National Transportation Development Planning Committee.

e Finaly, RITES requested that some of its engineers be alowed to participate in the
training and seminars sponsored by JICA that are to be held in Japan in Dec. 2011.

Location: Ministry of Railways (Railway Board), New Delhi

Time: 16:00to 17:00
Present: Railway Board- B.N. Rgshekhar (Advisor Planning), V.K. Singh (Exec. Director-Public
Sector Undertakings)
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JICA Survey Log
October 31° — November 11", 2011

JICA- Hiroshi Suzuki (Sr. Representative- Delhi Office), Keisuke Fukui (Asst. Director-
South Asia Dept.), Nobuhiro Kurose (Deputy Director- Economic Infrastructure Dept.),
Yuichiro Sano (Representative- Delhi Office), Taro Okawa (Representative- Delhi Office),
Sanjeev Moholkar (Lead Development Specialist- Delhi Office)
JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy
TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),
Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Asst.), Naresh
Kumar (Project Asst.)

Record:  The Team introduced its members and described the purpose of the JICA Survey. After that,
discussions focused on the following issues:

The coallection of information on the status of HSR in India, including the 12" Five-Y ear
Plan and any official or white papers that may be available.

The holding of HSR training and seminars in Japan for about two weeks in December
2011 for 10 to 20 Indian experts to be nominated by MOR.

The holding of a HSR workshop in India either in January or February 2012 for two days
for about 100 participants to be nominated by MOR.

JICA stated that Japan is interested in supporting Indian HSR and would like to cooperate
in developing a roadmap for this purpose.

Therefore, JICA’s Team would like to explore possibilities for Indian and Japanese
collaboration as part of its survey, with the intention of clarifying the needs of India for
HSR technology that would take into consideration not only hardware but also software
issues such as management structure and finance.

To achieve the preceding, JCA’s Team would like to hold discussions and collect inputs
and opinions from various organizations and expressed its desire to visit IRCON, the
Kapurthalarail coach factory, and RDSO in Lucknow.

MOR agreed to provide a letter so the Team could visit the abovementioned organizations
and sites.

MOR stated that it has just started working on HSR and is still examining the various
technical and financial aspects, and that it intends to form a core team of experts to engage
the Japanese side. JICA agreed that this is a good idea and would like to establish a long-
term interface to hopefully realize the successful implementation of HSR.

As for the training and seminars in Japan, the Team and MOR will hold discussions to
finalize the details for this.

3. Activitiesfor 1% November 2011

On this date, meetings were held with the Railway Board and IRCON. Below isarecord of these activities.

Location: Ministry of Raillways (Railway Board), New Delhi

2/9
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Present:

Record:

L ocation:
Time:
Present:

Record:

JICA Survey Log
October 31° — November 11", 2011

11:00to 12:30

Railway Board-V .K. Singh (Exec. Director-Public Sector Undertakings)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy
TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),
Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),
Naresh Kumar (Project Coordinator)

e The Rallway Board handed the Team an official letter enabling them to visit the
organizations and sites it wishesto see.
e The Team then gave the Railway Board a detailed program for the Training and Seminar
Program in Japan.
e After examining the above program, Mr. Singh stated that he would like it to address the
following:
»  The policy framework & institutional mechanismsfor HSR in Japan
»  Legidslation implemented and changes over time
»  The history of Japanese HSR
»  Lessonslearnt by Japan and improvements to the HSR system
»  Organizational structure
e Mr. Singh aso suggested that the following locations be visited during the proposed
Training and Seminar Program:
»  Control roomin Tokyo
» Tokyo Station to see platform layouts, commercial development around station,
ticketing, and to obtain information about maobile phone and train service interfaces
»  Akashi Bridge
»  Electrical sub-station
»  Train maintenance depot
¢ It was decided that the Indian experts going to Japan should be divided into two groups:
»  Onegroup would consist of 2 civil engineers, 2 finance experts, 1 signal engineer and
1 telecoms engineer.
»  The other group would consist of 2 electrical engineers, 2 mechanical engineers and 2
operation experts.

IRCON, New Delhi

17:30to0 18:30

IRCON- Dilip Sabhlok (Director-Projects)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy

TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),

Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),

Naresh Kumar (Project Coordinator)

The Team introduced its members and described the purpose of the JJCA Survey and the

training, seminars, and workshop that will be held by it. Mr. Sabhlok then introduced IRCON

and explained that it is essentially a general contractor owned by the Indian government and
that they work not only on rail projects but on highway and airport projects as well. After that,
the following points were made from the subsequent discussion that took place:

e Six HSR corridors for which pre-feasibility studies (Pre-FS) are being carried out under
the MOR and they are as listed below, with IRCON doing the Pre-FS for the first four
corridors and MOR the Pre-FS for the last two corridors.

Delhi —Patna (inception report 1 completed)

Howrah-Haldia (draft final report completed)

Hydrabad —Chennai (consultant being sel ected)

Chennai —Trivandrum (consultant being selected)

Pune -Mumbai —Ahmedabad (compl eted)

Delhi —Amritsar (completed)

o All Pre-FS work, which consists of preparing two inception reports, a draft final report,
and a final report, should be completed around the end of next year at latest and it is
expected that PPP will be applied in implementing these projects.

VVVYVY
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Mr. Sabhlok stated that all of the final Pre-FS reports for the six corridors will receive a

comprehensive review and the most suitable HSR technology selected.

Projects costing more than INR 500 million require Planning Commission approval.

As for the manufacturing of HSR coaches, technology transfer will be needed; although,

these coaches will need to be imported initially for a certain amount of time (perhaps a

decade).

As for HSR track, it has been essentially decided to go with standard gauge, as it is being

used by all HSRs throughout the world and has a proven safety record. That is, trying to

apply broad gauge would require extensive testing and trails and is expected to be ruled
out for India's HSR. In fact, reporting for the Howrah-Haldia Line was revised to have
standard gauge as the required type of track.

It was noted that some state governments, such as Kerala and Karnataka, are planning

HSR on their own, with aplan for HSR to run from Trivandrum to Mangalore.

In addition to HSR, Indiais also trying to upgrade existing track so it can operate at speeds

up to 150 knmvh. In this regard the following comments were made by IRCON:

» The average speed on 75% of turnouts for existing Indian railway track is only
30km/h, with the remainder of turnouts having speeds of 50 km/h and 75 km/h.

» Increasing speeds on existing line to more than 130 km/h is not possible many times
due to the large number of level crossings and to the fact that fencing is ineffective as
it istorn down by residents.

» It was noted that the maximum speed of afreight train is 75 km/h, but will increase to
110 km/h with the Dedicated Freight Corridor.

Mr. Sabhlok stated that HSR and overall higher operating railway speeds is necessary for

India s development.

4. Activitiesfor 2" November 2011

L ocation:
Time:
Present:

Record:

Ministry of Railways (Railway Board), New Delhi

17:30to0 18:30

Railway Board- V .K. Singh (Exec. Director-Public Sector Undertakings)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy
TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),
Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator), Naresh
Kumar (Project Coordinator)

The Team submitted arevised Training and Seminar Program to MOR for discussion.
MOR suggested that the Team divide the Indian experts into three groups (Civil
Engineering & Track, Signaling & Telecommunications, and Power Supply & Roalling
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Stock) in order to cater to their needs more suitably, and which was agreed upon by the
Team.

e The MOR aso requested that the Team consider whether or not it was possible to leave on
3 December 2011 instead of 4™ December 2011 for the Training and Seminar Program in
Japan.

e The Team handed a questionnaire consisting of six queries to the MOR to answer in order
to facilitate the progress of the JICA survey.

e M g Singh stated that he would try to have replies to the questionnaire ready by November
o".

5. Activitiesfor 3" November 2011

On this date, a meeting was held with DMICDC and then the Team flew to Amritsar to prepare for a visit
with officials of the rail coach factory in Kapurthala on the following day.

L ocation:
Time:
Present:

Record:

Delhi Mumbai Industrial Corridor Development Corporation (DMICDC), New Delhi

11:15t012:30

DMICDC- Amitabh Kant (CEO/MD), R.K. Bansal (Advisor- Railways), Abhishek Chaudhary

(Company Secretary)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy

TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),

Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),

Naresh Kumar (Project Coordinator)

The Team introduced its members and described the purpose of the JICA Survey and the

training, seminars, and workshop that will be held by it. After that, the following points were

made from the subsequent discussion that took place:

¢ DMICDC suggested that financial agreements for HSR should not be PPP based. That is,
to overcome market risk, financial agreements should be in the form of an annuity-based
Engineering Turn-Key Project.

e DMICDC aso suggested the Team meet the Deputy Chairman of the Planning
Commission (Mr. Ahluwalia), so as to push the HSR concept to the level of the prime
minister. This was recommended as the Japanese prime minster is visiting India next
month on an official visit.

¢ DMICDC indicated that a HSR line connecting Delhi-Mumbai via Ahmedabad would be
the most valuable and therefore important.

¢ |t was recommended by DMICDC that there be a separate HSR authority, as the operation
of HSR is entirely different from that of conventional rail.

e DMICDC stated that it would like for the Indian side to be informed of the different HSR
technologies (e.g., Japanese, French, & German).

e Mr. Bansal suggested that the Team meet with the former chairman of the Railway Board
(Mr. Batra), as heis a member of ahigh-level committee for HSR.

6. Activitiesfor 4" November 2011

L ocation:
Time:
Present:

Record:

Rail Coach Factory (RCF), Kapurthala

10:30to 14:30

RCF- Rajnesh Bansal (Secretary to GM), Prakash Bhutani (Chief Planning Eng.)

JICA Survey Team- Shinya Nakamura (TL/Infrastructure Business), William Hayes (Deputy

TL), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (HSR Rolling Stock Expert),

Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),

Naresh Kumar (Project Coordinator)

The Team introduced its members and described the purpose of the JICA Survey and the

training, seminars, and workshop that will be held by it. After that, the following points were

made from the subsequent discussion that took place:

e There are two large rail coach factories in India, with RCF in Kapurthala being one and
the other the Integral Coach Factory (ICF) in Chennai. |CF was established in 1961 and its
ICF design accounts for 90% of IR’ s coaches, which have maximum speed 110 km/h.
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e RCF was established in 1987 and the first coach was produced in 1988. In 1998 RCF, in a
technology transfer agreement with Linkman-Hoffe-Buche (LHB), built LHB coaches
with the help of ALSTOM. The LHB coaches are fit to run at 200 km/h, but due to Indian
Railway track conditions they are certified for 160 km/h operation only.

e |t was noted that RCF is well equipped and that it manufactures 97% of the parts of the
LHB coaches, with the remaining 3% of the parts being imported from Europe. The
transfer of technology required six years and RCF is now capable of independent
production.

¢ RCF manufactures 1600 coaches annually and of these 500 coaches are the modern LHB.
It is expected that 800 LHB coaches will be produced next year.

e Another factory in Raibrelli, which is in Uttar-Pradesh, produces 5 LHB coaches per
month. The total capacity of thisfactory at full utilization will be 1000 coaches per year.

¢ RCF can tests coaches for speeds of up to 200 km/h and these coaches are outfitted with
disk brakes.

¢ In RCF, sted for production comes from the east of India.

The government established the RCF in Kapurthala to stimulate employment and
development in the area. The total number of employees at RCF is 8000, and facilities
include residential accommodation, schools, a hospital, and playgrounds. There are 160
officers and of these 100 are engineers. RCF has 100 to 150 supervisors.

e Regarding the safety of items, RDSO is the controlling authority and purchases can only
be done only after their certification.

e Quality is handled by a quality manager. Note that all designs must be approved by the
Commissioner of Railway Safety.

e RCF took the Team on atour of its factory, which basically consists of the following five
shops:

»  Sheet metal fabrication shop (for sheet cutting, laser cutting)
» Assemble shop (for welding of side walls, roofs, floors etc.)

»  Print shop
»  Furnishing shop
» Bogieshop

e After the tour, the RCF gave the Team gave an audio-visual presentation of its factory and
presented a CD of said presentation, together with abrochure, for its use.
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7. Activitiesfor 8" November 2011

Location: Research Design & Standards Organization (RDSO), Lucknow

Time: 10:30to 14:30

Present: RDSO- Rajesh Kumar (Exec. Director- Urban Transport & High Speed), Aniruddh Gautam
(Exe. Director- Industrial Development), Harsh Khare (Director Electrical), S.K. Gupta
(Director Civil), Kaushal Kumar (Director Signaling), B.K. Shrivastava (Director Lab.)
JICA Survey Team- William Hayes (Deputy TL), Mitsuyuki Osawa (HSR Systems Expert),
Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),
Naresh Kumar (Project Coordinator)

Record:  The Team introduced itself and described the purpose of the JJCA Survey and the training,
seminars, and workshop that will be held by it. After that, the following points were made
from the subsequent discussion that took place:

The Team inquired about the questionnaire it sent to RDSO prior to its visit. RDSO
informed the Team that most of this information is available on its website, but gave a
quick overview of itself.

RDSO has 3000 employees and 30 directorates and it is the only research organization of
Indian Railways and therefore plays an important role. It has inspection offices throughout
the country to carry out certification.

There are also sixty to sixty-five core groups in RDSO that carry out al kinds of research
and inspection of products used in railways.

It is the responsibility of RDSO to examine how HSR or other new technologies can be
implemented in India. In fact, it was stated by RDSO that they are essentially the “ keepers
of railway technical knowledge” for the Indian government.

It was noted that although Metros are under the jurisdiction of the Ministry of Urban
Development, their safety is under the purview of RDSO.

RDSO mentioned that a seminar to exchange information with HSR manufacturers was
held on 16™ September 2011 and included Kawasaki, Siemens, Bombardier, and Alstom.
The issue of interoperability was discussed and Director Civil is of the opinion that the
HSR should be broad gauge. The Team stated that from the viewpoint of safety it would
be wise not to have conventional rail and HSR operating on the same track.

RDSO stated that signaling and telecommunications, as well as rolling stock, technologies
are portable but that civil engineering is not and that RDSO therefore does not have as
much knowledge about civil standards asit would like.

RDSO requested the Team to provide it with Japanese standards and specifications for
civil works for HSR as they expect this to account for about 75% of its cost. There was
interest in ballasted and non-ballasted track technology, bridges and tunnels, as well asin
the system of construction and maintenance methodology. The Team said it would
consider the request but that much of the documentation may be in Japanese.

RDSO mentioned that at present it basically follows European standards.

The Team noted that HSR civil engineering standards for India may not need to be as high
as Japan, as Japan is an earthquake-prone country and has difficult geo-technical
conditions.

RDSO inquired about the certifying authority for Rolling Stock in Japan. The Team
responded that this is the responsibility of the manufacturer and is done in the presence of
the operating agency and there is no agency similar to that of RDSO or the Commissioner
of Railway Safety in India.

Finally, RDSO took the Team on a tour of some its facilities that included its Engine
Development Lab (which included the creation of aternative fuels such as CNG and bio-
diesal), Brake Testing Lab., etc.
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8. Activitiesfor 9" November 2011

L ocation:
Time:
Present:

Record:

Ministry of Railways (Railway Board), New Delhi

12:30t0 13:15

Railway Board- V.K. Singh (Exec. Director- Public Sector Undertakings)

JCA Survey Team- William Hayes (Deputy TL), Mitsuyuki Osawa (HSR Systems Expert),
Atsushi Kamiyama (Project Financing Expert), Rajesh Bhatt (Sr. Project Coordinator),
Naresh Kumar (Project Coordinator)

The final version of the Training and Seminar Program in Japan was explained by the
Team and agreed to by Mr. Singh.

The Team requested that MOR email the bio-data forms, together with scanned copies of
passports, for the Indian experts participating in the Program by 15" November 2011.

The Team also requested that MOR provide it with the specifications for India's railway
system. Mr. Singh said he would but that he would like a list of the particular
specifications the Team wishes to have.

The Team queried whether it has been decided that standard gauge will be used for India's
HSR, and the response was that standard gauge has been selected.
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The Team also inquired as to whether there are any quotas on the percentage of foreign
versus Indian components for the HSR. Mr. Singh said that no such restriction exists.

Finally, Mr. Singh stated that he would provide answers to our questionnaire by November
25" instead of today.
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Introduction

A Team of experts from the Japan International Cooperation Agency (hereafter referred to as the Team)
arrived in New Delhi on 10" January 2012 to begin the collection of information and data over a period
of fifteen days for the second field visit of the “Needs Survey on High Speed Railway and Skillsin India’.
This memorandum contains a summary of the hearings and interviews with government officials and
organizations in New Delhi, Bangalore, Chennai and Ahmedabad, together with a description of on-site
activities, and will form part of the Team’ sreporting.

Activities for 11" January 2012
On this date, meetings were held with JICA, at 11:30 am, and MOR, at 3:00 pm, to kick-off the second
field survey. A summary of the MOR mesting is provided below:

Location: MOR, Dehi

Time: 15:00

Present: MOR- V.K. Singh (Exec. Director-PSU), Archna Mittal (Director Mechanical-Freight), and
other senior officials of the Mechanical Department

JCA Survey Team-Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama

(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Masaski Hara

(Mechanical Engineer) S.K. Mdlik (Sr. Project Coordinator), Naresh Kumar (Project

Coordinator)

Record:

e The Team queried the MOR about a possible JJICA workshop, which is tentatively
scheduled for February 2012, and aso stated that it wanted to visit factory shops in
Gujarat and Chennai.

o MOR suggested a visit to the Kapurthala Rail Coach Factory to meet with Mr. Rg
Shekhar (Head).

o The Team requested also avisit to the Integral Coach Factory in Chennai.

¢ MOR suggested a meeting with Rgeev Mdhotra, Managing Director of RITES, and
suggested a visit to the whed and axdl plant of Indian Railways.

e The Team advised that would like to meet with BEML, a coach factory in Bangalore, to
discuss technical issues.

e The Team requested to hold a discussion about the Interim Report on 17" January 2012
and agreed to submit the report on Friday (13-01-2012) for MOR'’ s examination.

e The Team was keen to know about HSR information required by MOR for the proposed
workshop.

¢ MOR suggested that the Team give a presentation on HSR during the proposed workshop.

o The Team requested a presentation about the Japan study tour attended by MOR also be
given.

e Mr. Singh informed that MOR would like to discuss technical issues in more detail and
country-to-country cooperation at the workshop.

e The Team requested to invite the Chairman of MOR.

e MOR advised that they will request him to come and informed them about his busy
schedule at this time due to budget session and suggested the dates (16" or 17" February)
as an appropriate time for the workshop.

e The Team accepted 17" February 2012 tentatively and requested preparation of a

presentation on the seminar, which was held in Japan.

MOR informed that they will prepare this presentation.

The Team dtated that it would like to discuss HSR financing.
MOR advised to contact Mr. Jagmohan Gupta regarding finance.
The Team requested the next five-year plan.
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e MOR informed that officialy it has not been issued. However, the approach paper is
available with the Planning Commission.

Activities for 12" January 2012
The Team met with officials of Mitsubishi to collect information about the localization of coach
production.

Activities for 13" January 2012
On this date, a seminar was organized by MLIT Japan on HSR.

Location: Lalit Hotel, New Delhi

Time: 10:00

Present: TTILIT, MOFA, METI, JTI, CGPR, JETRO, JICA and ClI
Minister of Railways and other officias from railway and railway-associated departments,
including DMRC

Record:  On this date, speeches were given by various dignitaries from Japan and India. Below is a
summary of these speeches.

Mr. Takashi Kitamura (Vice-Minister of MLIT)

Thereisadesire by India sMOR to redize HSR by 2020.

e HSR can cater to the growth in Indian passenger travel in a safe and stable manner and
operate at the required high frequency.

e Indiaisconsidering development of HSR on six corridors.

e The Shinkansen can play a great role in the development of India s HSR and thereby its
society and economy.
The Shinkansen is safe and stable and can operate at a high frequency.

e Japaniswilling to support and cooperate on HSR with India

Mr. Satoshi Seino
President and CEO East Japan Railway Company (JR East)
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Acting Chairman
Council of Globa Promotion of Railway

HSR is needed due to the large amount of traffic congestion.

JR East built the first HSR in 1960.

Indiaisalarge country with a huge population and good economic growth.
Indian Railways network is more than 3,000 km.

HSR will play an important rolein our relations with India.

Mr. Makoto Washizu
Vice Chairman, Ingtitution for Transport Policy Studies (ITPS)
President, Japan Internationa Transport Institute (JITI)

Indiais one of the leading countriesin the world.

India has 8 times the land area of Japan and 10 times its population with an annual GDP
growth of 8-9% in recent years.

It isaso well known to al that information technology will continue to play an important
rolein India s economy.

India s economy will also play avital role along with the economies of the US and China
in the near future. Taking into consideration the rapid increase in population and
economic growth, it is important to provide appropriate transportation and infrastructure
network.

In order to ensure a comfortable lifestyle as well as smooth mobility, HSR should be
implemented quickly for the people of India, asit is necessary to provide quality intercity
transportation in amanner that is energy efficient and considers global warming problems.
According to estimates from TERI, road and rail transport will be 70% larger than the
current level by the year 2020. Also, air traffic will increase by 110%, indicating a need
for HSR.

Road and air transport is fully dependent upon oil and it is estimated that India will need
to import 90% of its il in 2030.

India should focus on other means of transportation that consumes less oil such as the
HSR.

Indiais planning six HSR corridors; however, more corridors need to be planned, given
its economic and popul ation growth.

Shri Dinesh Trivedi, Minister of Railways, Government of India

Mentioned the 68th year of Indo-Japanese diplomatic relations, which are becoming
stronger and stronger.

There is no doubt that HSR is going to be a new and strong chapter in Indian Railways
history.

Exciting time as far as the railway system is concerned and as far as Indian growth is
concerned. The world is getting a little flat in terms of economic growth but India’s
growth isrobust.

India cannot grow without the railways system growing and is the engine of Indian
growth. Therefore, indirectly, Indian Railways is going to be the engine of growth of the
world at large. The organization is one of the best in the world and has more than 4
million employees. Right from the gagman to the members of the board, Indian Railways
people are very professional. Just like an army, you give them atask and they will deliver.
Indian Railwaysis absolutely competent to take any kind of task forward.
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The presence of Mr. Kitamura, Vice Minister for MLIT Japan and the distinguish guests
clearly underline the keen interest taken by Japan on development of HSR in India

Indian Railways is the third largest railway system in the world, with about 64,000 km of

routes, 7 billion passengers-km and more than 900 million tons of freight traffic. It,

however, accounts just for little more than 10% of the tota passenger traffic in the
country and about 30-35% of the freight traffic.

In this respect, the Dedicated Freight Corridor, which is receiving substantial support
from Japan, is a step towards rectifying this situation and measures are also being taken
to increase the speed of passenger trains to about 200 km/h. It may not sound very
encouraging when compared with Japan’'s HSR, but we have to make a beginning
somewhere. We are ill at an exploratory stage asfar as HSR is concerned, which is an
important mode of transport for linking mgor cities and business centers in an
environmentally friendly manner. We are looking forward to taking the initiative for HSR
and would be dependent on the front runners for this, which include Japan, China, Spain,

Taiwan, and Germany, with Japan being at the top.

We have heard how safe and efficient the Japanese HSR is. It is a great milestone that
there has not been a single mgjor incidence in its 47 years of operation. In this respect, |

have formed a Committee of experts for safety. In the 12th Five Year Plan of India
investment of one trillion USD is envisaged, and a mgjor portion of thiswill be going to
Indian Railways so initiatives such asthe HSR can be taken.

| was thinking who could be the best people to understand safety protocol and my answer
was those people who deal with nuclear science and those people who deal with space
technology, because their protocol is of zero tolerance. | was fortunate to get acquainted
with Dr Anil Kakodkar, who is one of the best nuclear scientists perhaps in the world, to
head the Committee. | must tell you that | have aso another committee comprised of Mr.

Sam Petroda, Mr. Deepak Parik, and Mr. E. Sridharan, who are pioneers in Indian
Railways, and they are going to tell us how to take Indian Railways forward.

Both of these committees are to give us significant inputs and | am sure that these kinds
of inputs are going to take Indian Railways to the 4th or next generation.

A comprehensive modernization program of Indian Railways is being launched. This
program will include provisioning of modern track, signaling systems and rolling stock
on high traffic density and other important routes.

Passenger trainswill run at higher speeds and freight trains will carry heavier loads faster,
and there will be large-scale upgrading of both passenger stations and modern freight
logitics to enabl e real -time operation.

World class indigenous research facilities will be established to promote railway-related
technology.

More dedicated freight corridors will be built to segregate freight and passenger train
operations and high-speed passenger corridors having the potential to run at 300 km/h
will be built.

Also, there will be a separate authority to mange railway stations.

Investment of 1 trillion USD will help Indian Railways shift traffic from road to rail,

which will be good for passengers using both road and rail.

Aswe know that the world is becoming environmental friendly we should consider issues
related to carbon credits.

The whole world is aware that Japan is a pioneer in introducing the first HSR as far back
as 1964, known asthe bullet train or Shinkansen between Tokyo and Osaka. Japan's HSR
symbolizes the highest standards of safety, punctudity, efficiency and compliance with
environmental norms. We are therefore, extremely happy to note that the Government of
Japan has shown akeen interest to associate with us.
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Vision 2020 of Indian Railways envisages a target of completing four HSR corridors
totaling 2,000 km, and plans for the development of another 8 corridors with target
completion dates set for 2019-20.

At present, three pre-feasibility studies out of atotal of six for identified HSR corridors
are on-going. One study is being undertaken by a Japanese consortium, while a national
HSR authority for planning, implementing and monitoring HSR projects is aso and
under formation.

The Shinkansen has continuously innovated to achieve cutting-edge technology in the
sphere of HSR. For example, trains now run at an axle load of 12 tons whereas in the
recent past thiswas 16-17 tons.

Fuel efficient technology would be crucial for a country like India where we need to
carry more passengers at reasonable tariffs, which would be served by making provisions
for high-capacity coaches and making axle loads fuel efficient.

Issues like heat and humidity, adaptability of technology to Indian conditions, funding
regquirements, socioeconomic conditions, etc. would also need to be addressed to arrive at
afunctional business model for HSR.

Mr. Naresh Aggarwal

Vice Chairman Cll Railway Equipment Division

Chairman, Sun star overseas limited, Delhi

Co-Chairman cum Managing Director, VAEVKN private limited

Cll has avery long association with Indian Railways.

The railway sector, after a century of service, is very important for this country and a
lifeline to the people of this nation.

Tentatively, it has been estimated that the investment requirement for rail development is
around 264 billion USD for the next 10 years. To address this need the quantum of PPP
schemes has to be considerably expanded.

The Union Railways are planning to have HSR operate at 250 km/hr on dedicated track.
HSR will result in environmenta benefits, as it much more fuel efficient than road
transport. Also, much lessland is needed to serve the same number of passengers as road
transport.

HSR will reduce travel time and alow people to commute from further distances and
thereby providing greater flexibility regarding home and work.

Indian Railways initialy ventured into high-speed trains with the introduction of the
Rajdhani in 1970 and then the Shatabdi trains that run at 140-150 km/hr.

Due to its high cost, HSR will require funding from the centra government, apart from
PPP schemes, which will lead to innovative techniques for highly capital intensive
projects such as HSR.

It is hoped that the initiative of establishing a High Speed Rail Transport Authority will
result in HSR being constructed in a timely manner that will alleviate congestion and
pollution on the roads as well asin a speedier transport network, which can be achieved
with an HSR system capable of running at speeds 350 km/hr.

Finally, the HSR corridors are a so expected to catalyze development of towns aong their
routes and perhaps reduce migration to metropolitan cities.

After the above address, presentations wer e given by thefollowing experts:

1. Mr. Akihiko Tamura, Department General, Raillway Bureau, Ministry of Land,

Infrastructure, Transport and Tourism
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Salient Features:
o Japan'scurrent High Speed Rail Network
o Themain features and advantages of the Shinkansen
o Towardstheintroduction of High Speed Rail in India
- India Country with high potentia for HSR
- Construction scheme of the Shinkansen
- The benefits brought by the Shinkansen

Mr. Satoshi Seino, President and CEO of East Japan Railway Company

Salient Features:

Outline of JR East

Features of Shinkansen HSR
Economic effects
Conclusion

Mr. Tsutomu Morimura, Senior Executive Director, Central Japan Railway Company

Salient Features:

o Overview of Centrd Japan Railway and Tokaido Shinkansen
- Safety & Punctuality
- Dedicated line with no level crossing
- Automatic Train Control (ATC)
- Shinkansen control centre

¢ Introduction of the N700-1 Bullet

- Explanation of N700-1 Bullet
- Ralling stock specifications
- Low-energy consumption
- Masstransport
- Optimum seat capacity

Mr. Masashi Ishizuka, Associate Officer, Kawasaki Heavy Industries Ltd.

Salient Features:

e  Company profiles and products

e Record of High Speed Train Protection

e Important factorsfor planning HSR

o Total system safety and low operation costs

Mrs. Akshima T. Gate, Fellow, Centre for Research & Sustainable Urban Devel opment
and Transport Systems, Sustainable Habitat Division, Energy & Resources Institute
(TERI)

Salient Features:

Passenger transport sector in India

Growth in passenger sector in India

Dominance of road sector

Slow growth of rail infrastructure

Passenger transport growth tendencies

BAU trends expected to continuein future

Energy consumption level to increase in the future
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e Energy efficient options
e HSR benefits, key requirements, investment requirements, impacts and challenges

6. Mr. Yosuke Takada, Director of Internationd Affars Office, Japan International
Transport Institute (JITI), Ingtitute for Transport Policy Studies (ITPS), Japan

Salient Features:

e Benefits brought by the introduction of HSR

o Criteriato assess suitable country or areafor HSR, taking these benefits into account
e Futurevision of HSR network in India

5. Activitiesfor 16" January 2012
On this date, the meeting was held with the Planning Commission in the morning and with MOR in the
afternoon.

Location: Planning Commission, New Delhi
Timing: 11:00
Present:  Planning Commission- Dr. Manoj Singh, Advisor Transport
JICA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert, Mitsuyuki Osawa (HSR Systems Expert, JCA, Mr. Masaaki Hara,
Mechanical Engineer, JICA, Mr. SK. Mallik, Senior Coordinator, JICA, Mr. Naresh Kumar,
Junior Coordinator, JJICA
Record:
e The Team expressed their support for HSR in India. A seminar was held in Japan in
December 2011, wherein twelve officids from MOR visited railway companies and
private companies. The signaling system, rolling stock and maintenance of HSR in Japan
were shown to MOR officials.
e The Team suggested that there will probably be another workshop in Delhi on 17"
February 2012 with railway and other related transport departments.
e The Team inquired about the Planning Commission’s 12" Five Year Plan.
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The Planning Commission stated that at present only the approach documents are
available on itswebsite.

The Team wanted to know the allotment of funds for HSR in the next 12" Five Y ear Plan.
The Planning Commission stated that funding allotment is not indicated in its plan but
only the total budget.

The Team mentioned that funding could also be available from the Japanese Government.
The Team inquired about the contribution of funds from the central and private sector.
The Team also wanted to know if the HSR Project would be PPP based or non-PPP based
and a so wanted to know if the Indian government will consider Japanese funding for this
project.

The Planning Commission replied that it is keen for PPP schemes to be used but that
other methods of funding could aso be considered if appropriate. PPP schemes for
railways are contained in the 12" Five Y ear Plan.

Planning Commission inquired about the business modelsin Japan for HSR.

The Team explained about the funding structure in Japan, whereas the Japanese
government contributes about 80% of the funding for civil works. Also, recently, private
companies pay afeeto use the civil structures.

The Planning Commission aso inquired about the procurement of rolling stock in Japan.
The Team explained that rolling stock is procured and maintained by private companies.
The private companies also generate revenue from non-rail businesses like shops, hotels
and office buildings.

The Team inquired whether HSR isa high priority for India

The Planning Commission stated that it is high on their list of priorities, but depends on
the budget of the Union Government of the India.

The Team wanted to know about the budget for HSR.

The Planning Commission stated that MOR would bein a better position to discuss that.
The Team also wanted to know about the viability of HSR between Pune-Ahmedabad
and Delhi-Amritsar.

The Planning Commission stated that the pre-feasibility study was done by MOR and that
it would know.

The Planning Commission also wanted to know about the nature of the survey study,
whether it is an engineering study or economic study.

The Team explained the nature and purpose of the survey and mentioned that JICA is
ready to provide both technical and financia support for HSR in India.

The Team wanted to know if Planning Commission has plans to discuss with the State
Government about the 6 corridors.

The Planning Commission stated that MOR is responsible for this. Railways are operated
by the centra government and if state governments want they can meet with the central
government. After that, it comesto the Planning Commission.

The Team wanted to know about the land acquisition.

Planning Commission stated that land acquisition is a state government issue. Acquiring
land depends upon the farmer-owner negotiations by the state government. The cost of
such land will depend on the priced fixed by the owners of the land and state government.
The Planning Commission expressed interest in technology transfer for the HSR. The
Team gave an example about DMRC, where JICA experts and Tokyo Metro provided the
necessary knowhow.

The Team explained about the seminar held in Lalit Hotel, Delhi on 13" January 2012
MOR was very positive about Japanese willingness to work together.

The Planning Commission wanted to know whether JICA had assisted China sHSR.

The Team explained that Japan assisted the Chinese on their railway projects regarding
rolling stock. Especidly, JICA and the JR Group assisted China with technology transfer.
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The Kawasaki factory was established in China through a joint venture. On the other
hand, the signaling system, which caused the crash, was not from Japan.

The Team explained that although the Chinese system is cheaper nobody really wantsiit.
Planning Commission wanted to know about future plans of HSR in Japan.

The Team explained that Japan istrying to extend its network up to 3,000 km or more.
The Planning Commission wanted to know the per km cost of congtruction for HSR in
Japan.

The Team replied that it was 16 billion yen per km in Japan, but it would be cheaper in
India, since in Japan there are multiple issues such as rough mountainous terrain and
frequent earthquakes.

The Planning Commission wanted to know about rolling stock.

The Team suggested that it should be eventually localized.

The Planning Commission wanted to know about the workshop to be held on 17"
February 2012, as it may want to attend.

The Team explained that they will discuss with JICA and revert back. The workshop
itself will deal with technical issues, operations, maintenance, rolling stock and financial
schemes.

Location: MOR, New Delhi

15:00

MOR- V.K. Singh (Exec. Director-PSU), Archna Mitta (Director Mechanical), Mukund
Sinha (Director Planning (ME)) and other high officials of MOR

JCA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Masaski Hara
(Mechanical Engineer), SK. Mallik (Sr. Project Coordinator), Naresh Kumar (Project
Coordinator)

Time
Present:

Record:

The Team discussed the agenda of the workshop and wanted to discuss technical issues
and relevant standards as well as discuss about the study Team’s Interim Report and the
workshop in India

The Team suggested that the workshop be in February 2012 and that technica issues be
discussed in the first half and soft issues (i.e., finance) and maintenance in the second half.
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MOR advised inviting state ministers to discuss state issues and to invite the BEA &
MEA Planning Commissions to discuss financial issues.

MOR also stated that they would like to cover the presentation on technical issues and
financial issues and MOR would like to have detailed information on track issues,
especialy on the power side.

MOR further stated that they are considering the organizationa structure.

The Team suggested that MOR invite the Chairman of the Railway Board to the
workshop.

MOR advised to also include the GM, while they will try to include the Chairman of
Railway Board.

The Team wanted to know whether it would be better invite Indian Companies.

MOR advised inclusion of Indian Companies as per the MLIT list and Secretary/Principal
Secretary Transport.

The Team requested the guidance of MOR for invitation of people to the workshop.
MOR a so suggested inviting private Japanese companies to the workshop.

MOR further suggested inviting ministries, RDSO, financid institutions, state
governments, urban transportation institutions, TERI, 1IM Ahmedabad and Educational
Training Institute.

The Team requested to discuss this with JICA.
The Team further requested a meeting on 24" January 2012 to discuss this in more detail.
MOR stated that they wanted to see an audio visua presentation about HSR in Japan.

The Team member explained the Interim Report, which included the first field survey
carried out in the month of November 2011.

MOR suggested deleting Annexure 3.1.2 of the Interim Report, as it was not correct.

N
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Activitiesfor 17" January 2012

L ocation:
Timing
Present:

Record:

NTDPC, New Delhi

15:30

NTDPC- B.N. Puri (Member Secretary)

JICA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), SK. Mallik, (Sr.
Project Coordinator)

The Team explained the survey it is carrying out using the Interim Report it had prepared
in December and handed over one copy to NTDPC for itsreference.

The Team explained about the seminar held at Lalit Hotel in New Delhi on HSR on 13"
January 2012, which was attended by the Minister of Railway, along with the Chairman
of the Indian Railway Board and other high officias of Indian Railways, and by high
officials of other ministries and ClII.

NTDPC wanted to know about the objectives of the present JICA study.

The Team explained the objective was to determine the needs of India in introducing
HSR to its country.

NTDPC expressed concern about whether it would be viable to introduce HSR in the
present Indian context.

The Team explained the need for establishing faster rail transport to satisfy the social and
economic needs of the country, asillustrated by the large numbers of air travelers.
NTDPC wanted to know the view of the Planning Commission on the JICA Team visit.
The Team stated that the Planning Commission was giving HSR high priority and ad
cooperated with the Team in its survey.

NTDPC expressed concern about the affordability of HSR, stating that HSR for a 500 km
stretch would require approximately INR 30 hillion, which is equal to the total annual
railway budget.

NTDPC suggested if JICA could provide funding, then the Indian Government may be
able to provide supplementary funding.

NTDPC wanted to know how viable HSR isin relation to air and road transportation, its
total cost and financing mode. NTDPC also wanted to know RDSO’'s view on HSR
technology.

NTDPC stated that the Prime Minister desires HSR on a long term basis, subject to the
decisions of the Planning Commission.

NTDPC state that the real usage cost of passengers in India will be much higher than
Japan.

It is not feasible to introduce HSR on a short term basis (i.e., during the 12 Five Year
Plan).

The Prime Minister has set up a committee for HSR in the Planning Commission and it
will decide the future policy of HSR. The PMO is monitoring the Planning Commission
for the same and accordingly we have started working in July 2009.

NTDPC wanted to know whether there are any PPP schemes being considered by JICA
for HSR, as Indian Railways has hardly any PPP experience.

The Indian Prime Minister is very keen on HSR and the dedicated freight corridor system
and histhinking is similar to that of Tokyo.

NTDPC further stated that new freight corridors are more important in the present
railway system and the same has also been opined by Dr. E. Sridharan (former MD of
DMRC).

Ultimately we will be requiring HSR, but depending upon two things:

1. Funding

2. Viahility
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Location: BEML, Bangalore

Timing
Present:

Record:

12:00

BEML- Ashokan- (Chief Genera Manager/), Manjunathan (General Manager)

JICA Survey Team- Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (Mechanical
Engineer, Naresh Kumar (Project Coordinator)

o The Team explained the purpose of the visit to inquire about BEML's interest in
manufacturing railway coaches for high speed trains, and if required to do technological
transfers from Japan.

Introduction of BEML

BEML (Bharat Earth Movers Limited) governed under the Ministry of Defense; is mainly

divided into to three segments:

e Mining equipment (technical collaboration with Komatsu-Japan), both domestic and
export markets such as Indonesia, the Middle East, Ma aysia and Africa

o Defense products-Trucks, floating bridges, etc.

e Roalling stock (suburban & metro trains)

BEML, established in 1964, started manufacturing conventional railway coaches and EMU
for Indian Railways, now most of the conventional railway coaches being built are transferred
to the Integral Coach Factory (ICF) and Rail Coach Factory (RCF), both are governed by the
MOR. BEML started building metro rail coaches in 2004 after securing orders from Delhi
Metro.

Presentation on BEML
Rail Products:

Electric Multiple Unit Metro Car-Broad Gauge (DMRC-RSL1 Project)
Electric Multiple Unit Metro Car-Standard Gauge (DMRC-RS3 Project)
Rail Coach

Rail Bus

ACEMU

SSACEMU

Wheeler OHE Inspection Car

4 Whedler OHE Inspection Car

Utility Track Vehicle

BOBRNAL Wagon

METRO CARM-Standard Gauge (BMRC Project)

Track Laying Equipment

Spail Disposa Unit

Catenaries Maintenance Vehicle

Sky Bus Coaches

e  The Team wanted to know the year in which BEML started manufacturing rail cars

e BEML dated that they started manufacturing metro coaches in 2004 and conventional
coachesin 1964.

e  The Team wanted to know when BEML'’ s factory was established.

e BEML repliedin year 1964.
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The Team learned that BEML works under the Ministry of Defense, not the Indian
Railway, so inquired why BEML started manufacturing rail coaches.

BEML explained that initially they manufactured defense equipment. In order to grow
BEML, it started working with Indian Railway |ater on.

The Team wanted to know who the major customers of BEML are in India and outside
India

BEML explained that regarding metro BEML has no customers outside of the country.
It isonly for the wiring and construction that BEML has customers outside India.

The Team wanted to know to which companies BEML started to export to outside India.
The BEML explained that they have exported to Europe, South Africa and the Middle
East.

The Team wanted to know about the products that are manufactured in their factories.
BEML explained that here BEML manufactures only rail and metro coaches. BEML has
two other units: onein Kolar Gold Fields (KGF), Karnataka, and another in Mysore. At
KGF BEML manufactures mining equipment and engines & dump trucks at the Mysore
plant. Recently, BEML has decided to start an aerospace businessin Mysore.

The Team wanted to know the number of employees working in the BEML factory.
BEML replied that there are 3,500 employees.

The Team wanted to know how many are engineers and how many are workers.

BEML stated that there are 1,500 officers (engineers) and the rest are workers.

The Team wanted to know how many cars are manufactured per year.

BEML answered 12-14 metro coaches and 40-50 conventional coaches per month at
Bangalore and 30 conventional coaches per month at KGF. For metro coaches, if more
need to be manufactured, BEML can use its Palakkad unit, which has just has started
business. Therefore, infrastructure with large capacity is available.

The Team wanted to about know the products manufactured in this factory.

BEML stated that it manufactures only car bodies and the bogies come from Rotem and
propulsion parts are imported and assembled here.

The Team wanted to know the totd time it takes to build a metro complete car.

BEML stated that for one car it takes 6 months.

The Team wanted to know about the body materials used for metro cars.

BEML stated that they use stainless stedl.

The Team wanted to know the materias used for conventiona cars.

BEML stated that they use cotton sted.

The Team wanted to know whether the BEML made any coaches with aluminum and if
so where.

BEML stated that only wagons (freight) are made by aluminum in this factory.

The Team wanted to know about the tie-up of BEML with other countries for metros.
BEML stated Rotem from Korea and propulsion systems from Mitsubishi in Japan.

The Team wanted to know about the good points of Japanese manufacturers.

BEML stated that they are good in quality and are transparent.

The Team wanted to know how BEML get orders for manufacturing rolling stock from
operational companies.

BEML stated that it is through a bidding system.

The Team wanted to know about the procurement of equipment needed for rolling stock.
For example, power supply, car bodies and brake systems.

BEML sated that the customer will specify which item is to be bought from whom.
They specify everything in the tender.

The Team wanted to know who designed first metro car.

BEML stated that it was Rotem.

The Team wanted to know who designed the BEML cars.
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BEML stated that the origina design came from Rotem.

In the case of DMRC, the Team wanted to know who designed the cars.

BEML sated that Rotem designed the cars as part of a consortium. The design party is
Rotem, while some DMRC cars were designed by BEML.

The Team wanted to know who negotiates prices for purchasing the material from other
companies.

BEML stated that they do it themselves.

The Team wanted to know the purpose of BEML in manufacturing rolling stock, but not
mai ntenance.

BEML stated that, it is a consortium and there are three other partners. Rotem, Milko
(for marketing), Mitsubishi (for electric) and BEML.

The Team wanted to know the latest product of BEML.

BEML stated that for Jaipur Metro, BEML is going to supply 40 cars to them by April
2013.

The Team wanted to know the consortium in the case of Jaipur Metro.

BEML stated no one.

The Team wanted to know who designed the car body of Jaipur Metro?

BEML stated that they designed the cars themselves.

The Team wanted to know the cost per car.

BEML stated that their marketing people would know that the answer.

The Team wanted to know about the design engineers working with BEML.

BEML stated that there are around 60-70 design engineers.

The Team wanted to know the design specifications of the rolling stock for Jaipur Metro.
BEML stated that the specifications were given by the customer in the tender documents.
The Team wanted to know the number of R&D peoplein BEML.

BEML stated that there are about 60-70 design engineers (Design and R& D Department
is combined).

The Team wanted to know about the quality control method used.

BEML stated that it is SO 9001, 2008.

The Team wanted to know about the work schedule of BEML.

BEML stated that it has only two shifts. One is 7:00 am to 3:00 pm and the second is
3:00 pm to 11:30 pm. In some critical situations, BEML may have a night shift. BEML
works 5 days aweek, while Sunday is off.

The Team wanted to know about the training centre and what type of training is
provided for employees.

BEML stated that BEML providestraining for welders, fitters, sheet workers and turners.
For metro everybody was trained in Korea.

The Team wanted to know about the ability to manufacture HSR coaches at BEML.
BEML stated that BEML is already manufacturing metro coaches, so it will be easy for
them to switch to HSR. Compared to conventional trains, HSR starts from 200 km/hr,
which will be easy to catch up.

The Team wanted to know the total area of the factory.

BEML stated that it isaround 700 acres.

The Team wanted to know if TOT for HSR coaches can be possible at BEML.

BEML stated that in the Mysore plant, they can start, since they have alot of space there.

Factory Visit
Conventiona car bodies manufacturing unit

Bangal ore Metro manufacturing unit
- Bogies are imported from Korea
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- Primary and secondary suspension (K orea obtains from Japan).
- Couplersfrom Germany.

- Inverter boxes from Mitsubishi.

- Doorsfrom Spain.

- Interconnection gauges from Austria

Activities for 19" January 2012
On this date, a meeting was held with Gujarat State Government in the morning to discuss about:
confirmation of budgetary potential on the expected HSR Project, relevant plans along the route,
procedures for land acquisition, etc.

Location: Gujarat State Government

Timing
Present:

Record:

11:30

Gujarat Govt. - A.K. Sharma (Sec. to Chief Minister), Shardul Thakare (Senior Manager,
Gujarat Infrastructure Development Board (GIDB))

JICA Survey Team- Shinya Nakamura, (TL), William Hayes (Deputy TL), Mr. Mitsuyuki
Osawa (HSR Systems Expert), Atsushi Kamiyama (Project Financing Expert), Masaaki Hara
(Mechanical Engineer), Naresh Kumar (Project Coordinator), SK. Malik (Sr. Project
Coordinator)

Presentation session on GIDB

Salient Features:
e 565 km of the Dedicated Freight Corridor DFC (38%) fdls in Gujarat. That means
169,000 sguare km of industria corridor.

Specia Investment Region (SIR) a Dholera.

Early bird projects.

e Megaindudtrial parks: the heart of the SIR.
o DholeraSIR: New International Airport.

e SEZsinGujarat.

kkhkkkkkkhhkkkkkhhkkkkkkhkkkkkkkkkkk%x

o The Team queried about the formation of GIDB.

GIDB explained that in 1996 it was formed as a society and later on in 1999 it converted
to a board. It provides advisory services to the Government of Gujarat. It supports the
Gujarat Industriadl Development (GID) Act to facilitate other departments on various
projects on the fast track mode.

GIDB explained that it comes under the Gujarat Ministry of Industries; the Chairman of
the board is the Chief Minister. GIDB has a transport plan and considers DMIDC: BIG
2020-Blueprint of infrastructure of Gujarat. It includesrail, metro activities, etc.

GIDB stated its keen desire to build world-class infrastructure for Gujarat, including HSR.
GIDB mentioned that in addition to the Ahmedabad-Mumbai HSR, it would like to
connect Ahmedabad with Dholera, which will have an internationa airport and is a
Specia Investment Region.

The Team asked about the importance of the Dholera route.
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GIDB explained that right now there is no potential, but GIDC is working on developing
future potential.

The Team queried about the exchange of ideas between GIDC and MOR.

GIDB dtated that MOR would not be involved in the Ahmedabad-Dholera line and would
only give principal approval. It was noted that the line may even go further south-west to
a place cdled Bhav Nagar, which is a port city. Therefore, a fast train would connect
Ahmedabad, Dholera and Bhav Nagar.

The Team queried about funding for the extension, as the central government will fund
the Ahmedabad-Mumbai-Pune corridor.

GIDB explained that there would be separate funding by the Government of Gujarat and
it would be part of the DFC & DMICDC projects.

The Team explained the purpose of its survey and the study tour held in Japan, together
with the seminar sponsored by the Japanese government on 13" January 2012 in Delhi.

GIDB dated that the Gujarat government is keen about HSR and contributed 25% of the
cost of the HSR pre-feasibility study. The Gujarat government would like to see the HSR
project begin immediately and considers it to be of great importance, as many people
travel between Ahmedabad and Mumbai.

GIDB further explained that airfareis still expensive and that if HSR is cheaper it would
fill avery important role.

The Team dated that in Japan the HSR fare from Tokyo to Osaka is amost same as air,
but HSR isfaster and lot of people switch to that.

The Team stated that in Japan, HSR is preferred over air travel for distances of 500km to
700km.

GIDB stated that although it has not yet made an arrangements for the Ahmedabad-
Mumbai HSR, asthisis mainly the job of the central government, it will do what it can to
cooperate (including land acquisition and funding).

The Team queried about the percentage of funding to be contributed by the Government
of Gujarat.

GIDB stated that it has not been worked out.

The Team asked which cities the HSR will pass throughin Gujarat.
GIDB stated that they are Ahmedabad, V adodara, Surat.

The Team queried about GIDB’s help to integrate the station.

GIDB stated that it would work together with MOR to integrate HSR with it devel opment
plans.

The Team queried about the mgjor issue of land acquisition.

GIDB dated that for Gujarat land acquisition is not a problem. Fresh land acquisition is
very minimal, as MOR has dready acquired 65-70% of the land. The rest of the land will
be managed by us.

GIDB stated that it isready for the Ahmedabad-Mumbai-Pune project and that it only has
to be implemented.
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8. Activitiesfor 20" January 2012
On this date, ameeting was held with DMRC, Shastri Park Depot in the morning

Location: DMRC, Shastri Park Depot

Timing  11:00

Present: DMRC- P.K. Pathak (Deputy General Manager Operations), Mukesh Kumar (Mechanica
Eng. & Vice Principal of DMRC Training Ingtitute)
JICA Survey Team- Shinya Nakamura (TL), Atsushi Kamiyama (Project Financing Expert),
Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (Mechanical Engineer), S.K. Mallik
(Sr. Project Coordinator), Naresh Kumar (Project Coordinator)

Record:
[ )

The Team explained that the purpose of their visit was to see the DMRC workshop to
understand its system of operation in relation to the forthcoming HSR project by MOR.
DMRC explained the operational structure of Delhi Metro and also mentioned that trains
run from 60 km/h to 90 km/h on some of itslines.

The Team queried that if onetrack fails could DMRC run itstrains.

DMRC dated that its trains can operate on a single track but punctuality would be lost.
DMRC said thistype of occurrenceisvery rare.

The Team queried about derailment.

DMRC stated that there was only one a the Yamuna Bank two years ago due to a
problem with the track.

The Team queried about rail operation monitoring.

DMRC explained that DMRC has a CBTC (Computer Bases Track Circuit) now.
However, in Phase 3, DMRC is going to apply a radio-based CBTC used in China in
order to realize minimal headway.

The Team stated that CBTC has not been proven yet and asked about the maximum
capacity of trains per hour.

DMRC explained that in peak hours it depends on the line. Line 2 & 3 are the busiest
lines. DMRC has headways of around 3 minutes depending upon the requirements for a
particular line.

The Team queried that if the DMRC control system fails how are trains operated.

DMRC explained that in that case, it would hand over control to the local station, as they
have an automatic local control system.

The Team queried about operation rel ated to safety.
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DMRC explained that it cares about its customers and staff and gives priority to safety
and checks all its equipment during non-working hours. From midnight to 6am DMRC
carries out its maintenance..

The Team queried about the transfer of train data.

DMRC dated that this is done through the Automatic Train Control System (ATC
System). That is, from track to train, the DMRC signaling system is controlled viaATC.
The Team queried about the suppliers of the ATC system.

DMRC explained that for Lines 1 and 2 the signaing system is provided by Alston, for
Lines 3 and 4 by Siemens, and for Lines 5 and 6 by Bombardier.

The Team queried about the purchase of metro cars from BEML.

DMRC dated that they were initially purchased from Rotem, but after that they have
been purchased from BEML directly.

The Team queried about the number of control centres.

DMRC explained that they have only two control centres. One is near Shastri Park and
the other is near Metro Bhawan, Connaught Place. Lines 1& 2 are controlled by Shastri
Park, while the rest of lines are controlled by Metro Bhawan and the Airport Line is
controlled by Reliance.

DMRC has seven depots for rolling stock maintenance. For Line 1 maintenance, there is
adepot at Shastri Park. For Line 2 there are two depots. one at Sultanpur and the cther at
Khaberpas. Then, for Lines 3& 4, there are again two depots: one at Nagjafgarh and one at
Yamuna Bank. For Line 5 there is a depot at Mundaka and for Line 6 a depot at Sarita
Vihar.

All depots are responsible for the maintenance of rolling stock (even heavy maintenance).
Only materials are supplied by the central depots.

The Team queried about the DMRC maintenance standards for rolling stock.

DMRC explained that we have categories, such as the following:

A check: after 5,000 km

B1 check: after 15,000 km

B4 check: after 60,000 km

B8 check: after 120,000 km

C1 check: after 400,000 km

C2 check: after 800,000 km

The Team queried about the total kilometers run per train per day.

DMRC stated that it is approximately 450 km per train per day.

Workshop Visit:

Certificate
DMRC, train maintenance depot, Shastri Park, Delhi-53 has established and applies a
quality management system for scheduled cleaning and maintenance of trains. 1SO9001:
2008.
1. It has capacity to repair 27 trains, 24 4-car consists and 3 6-car consists, which in the
future will increase to 52 trains.
2. A check after 5,000 km
B1 check after 15,000 km
B4 check after 60,000 km
B8 check after 120,000 km
C1 check after 400,000 km
C2 check after 800,000 km
3. ltcontains6 lines, 12 trains can berepaired at atime.
4. Thetotal staff inall 7 depotsisaround 1,200.
5. Thetota number of carsis450.
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IS

Standard gauge extension is not possible, but broad gauge can be extended up to 8
cars.

Maintenance of bogies.

AC repair section.

. RRM —1,500 (Rail cum Remote Controlled Shuttering Vehicle).

0. Training school of DMRC.

9. Activitiesfor 23" January 2012
On this date, a meeting was held with ICF, Chennai.

Location: ICF, Chennai

Timing  9:00am

Present: ICF- Abhay Kumar Khanna (General Manager), Dr. S. Ram Prakash (CMS), Hemant Kumar
(CME), S.C. Parhi, (CSC), M. Savarg (CE), JSP Singh (CEE), Vijay P Meshram (COS),
Meera Nageswaran (FA), L.N. Prasad (CDE/Elec), S. Srinivas, (CDE/Mech)
JICA Survey Team- Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara (Mechanical
Engineer), Naresh Kumar (Project Coordinator)

Record:

Questionnaire session

1. When was ICF established?
1955, ICF isapart of Indian Railways.

2. When did ICF gtart to manufacture EMU?
1960, AC EMUsin 1970
DC EMU (for Mumbai) now using AC
25 KV A-incoming voltage, 3-phase transmission

3.  What companies/organizations have you supplied rolling stock?
Indian Railways, African Countries, Asian Countries.
1981 to Kolkata Metro
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How do you obtain the contract of manufacturing rolling stock?
We do not do direct exporting, it is routed through RITES.

Have you formulated any consortium with any foreign company?
Y es, with a Swiss car manufacturer.

What type of rolling stock does ICF manufacture?
Coaches and EMU

What type of car body materia: sted, stainless steel or aluminum alloy?
Steel and stainless steel

How much rolling stock can you manufacture per year?
1,503 coaches-last year

1,510 coaches-this year

1,700 coaches-in net 2-3 yearstime

How many employees and engineers do you employ?
Approximately-12,000
Engineers-7,500-8,000
Design Engineers-150

Who decides the main specifications of rolling stock, regarding IR and metro?
RDSO does, but the coaches are designed by us.

Who isresponsible for designing?
We areresponsible for designing coaches.

How many designers do you employ?
150 engineers

We like to know what type of machinery is equipped.
EMUs are from BEL (Bharat Electrical Limited)

Presentation on ICF

Factory started in 1955

Number of designs evolved so far-more than 250

Annual turnover in 2010-11-Rs. 2,500 cr.

Quiality assurance: 1SO9001, 1S014001 and BS OHSAS 18001
|CF-100% Green energy

1955-56-first coach

1960-AC EMU

Thetotal factory areais 189.5 acres (767,100 sqm.)

Total 11,826 employees

Thetotal coaches manufactures until December 31, 2011 is 44,190
Aerodynamic HHP DEMU (2204)

DEMU for Jammu & Kashmir, thereis a heat unit to melt theice
DMU for Sri Lanka
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o M/sMedha (Hyderabad)

e 3 phasetechnology BHEL

o 3-phase AC EMUs are energy-efficient, from total energy 30% energy isregenerated
e 300 fully stainless stedl coaches

e 300 coaches set of FIAT bodies

Factory Visit

e  Programmed cutter machine, the thickness of stedl it cutsis 1.6/2 mm
e Laser cutting and welding machines

e Hydraulic press machines-800 tone of load

e Stainless stedl roof of the caches

e AC duct roof

e  Country sted width is 3.1 mm and theroof is 1.6 mm
e KolkataMetro cars

e Congtruction work started in March 1952

e Thefirg shell turned out in October 1955

e Thetotal areais 26.67 hectares

o Covered areais 21.24 hectares

e Thetota supervisors are 517, 3720 Artisans and 1,224 group D staff
e DMU for i Lanka

o Kolkataunder frame assembly

e Bogie section

e Air spring suspension

e Load test section for 100-300 passengers

e Robotic welding

e Paint shed, fitting shed

e Themain rectifier from Hind Rectifier Ltd

The Design & Development Centre

e The software used is Solid Works, for 3D works

e Electric/CADD section

e Master control to traction control system

¢ DEMU’'s

o Testing section

o Stress& Straininvestigation on 1600 HP Stainless Steel DMU/TC/V shell
Operation training centre for operation CNC trainer and CBT Lab

Meditation Hall

Supervisor development plan

Advanced welding training institute
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e  Spot welding machine

10. Activitiesfor 24" January 2012
On this date, a meeting was held with Bombardier, New Ddhi at noon and MOR, New Ddhi in the after

noon.

Location: Bombardier, New Delhi

Timing
Present:

Record:

12:00

Bombardier- Sri Ram Raju (Director Sales)

JCA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Masaski Hara
(Mechanical Engineer), SK. Mallik (Sr. Project Coordinator), Naresh Kumar (Project
Coordinator)

Introduction:

Bombardier Transportation of India came into force in 2001. Before that it was part of ABB.
Nowadays, Bombardier has businesses in Europe and Asia. Around 2006, Bombardier got an
opportunity to bid for Delhi Metro coaches and won an initial contract for 340 stainless stedl
cars and this has now grown to 640 cars because of network expansion. Therefore,
Bombardier set up this factory at Salvi for manufacturing stainless cars mainly for Delhi
Metro for the Indian market. At present, Bombardier is concentrating on the Indian market,
but might manufacture equipment for export.

The JCA Team focused on some of the relevant important issues and the answers given by
the Bombardier Team are noted below.

o The Team queried about the construction of DMRC cars, if Bombardier made the whole
car, just bogies or everything.

e Bombardier explained that designs come from Europe but that manufacturing is done in
India. Some components still come from Germany.

e The Team queried about where the design is being done.
Bombardier stated that design is done by European counterparts by a core company in
German.

e The Team queried about who decides the design.
Bombardier stated that we have to undergo design review from DMRC.

e The Team queried about the design part, who designed what, Bombardier or another
company.

e Bombardier stated that the Group Company Bombardier Germany was doing the designs.

e The Team queried about HSR trains produced by Bombardier

e Bombardier stated that they have HSR trains called ZEFIRO that go up to 380 km/h and
received an order from Chinafor 380 trains.

e The Team queried about the production location of HSR.

e Bombardier stated they are produced in China. ZEFIRO has not gone elsawhere yet.

e The Team queried if for example India has to construct HSR and Bombardier is
interested in bidding, would those cars come from China.

e Bombardier stated that it tries to localize but this is dependent on quantity, configuration,
etc.
The Team queried about Indian customers.

e Bombardier stated that it has only two customers in India: Indian Railways and Delhi
Metro.
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The Team queried about where its employees, workers and engineers come from (for
example, Indian Railways).

Bombardier stated that very few of its people come from Indian Railways or the rail
industry and that it has to take time to train and groom its staff.

The Team queried about the number of its employeesin India

Bombardier stated that it has around 1,000 staff, with about 200 being engineers.

The Team queried about the next metro project for Bombardier.

Bombardier stated that it islooking forward to Delhi Metro Phase 3 and to the Hyderabad
metro.

The Team queried about the possibility of forming consortiain India

Bombardier stated that in Indiait does not at present intend to form consortia. Outside of
India, it has formed consortia with Alstom and Siemens, but this will depend on the
project.

Bombardier stated that basically 20-30 staff is from Europe and are mostly involved in
expert work.

The Team queried about its two manufacturing sites.

Bombardier stated that car body and propulsion manufacturing units are both located in
Baroda: onein Salvi and the other isin Banga.

The Team queried about work at its engineering centre in Hyderabad.

Bombardier stated that the Hyderabad is an engineering centre where people do not
perform work for just India but for outsde India as well. The work consists mainly of
design conversion from 2D to 3D and modeling of schematics.

The Team queried about the production of propulsion and the quality level of every
product.

Bombardier stated that lot of components come from abroad, which consist of high-end
electronics ICP, PCB, etc.

The Team queried about the components they produce in Vadodara.

Bombardier stated that these are mainly propulsion components.

The Team queried about other € ectronics equipment purchased from abroad.

Bombardier mentioned vacuum circuit breakers.

The Team queried about the education given to technicians and if some were trained in
Europe.

Bombardier stated if a new product is manufactured abroad, we have a processer in
Bombardier, who is solély trained on the job.

The Team queried about the training provided for both technicians and engineers.
Bombardier stated both engineers and technicians are trained.

The Team queried about the difficulty of technology transfer.

Bombardier stated that it depends on the type of technology. Quality management was
mentioned as a problem in India. Also, many suppliers do not have the capacity to design.
Bombardier said there have many changes to the European metro design due to requests
from DMRC and that it is very particular.

The Team queried about the width of car bodies.

Bombardier stated that the widthis2.9 m.

The Team queried about who approves its designs.

Bombardier stated that basic design comes from the Indian customer.

The Team queried whether dust is a problem in Delhi and asked if DMRC told them
about the dust and temperature.

Bombardier stated that they had in the design stage and filters were added in the basic
design.

The Team queried about who design the DMRC workshop.

Bombardier stated that DMRC has their own workshop.
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The Team queried about warranties.

Bombardier stated that:

Design for 35 years, but the warranty isonly for 2 years.

The bearing lifeisonly for 10 years.

The body warranty is 30 years, but now customers want 35 years.

Car body lifeis 25 years.

Components have to be replaced after some time.

The Team advised that for HSR rolling stock the body be made of aluminum.

Bombardier stated:

Yes

Difficult to get duminumin India

It depends upon the quantity in India

Bombardier has both aluminum and stainless steel.

The Team queried if given a chance to produce HSR coaches, can they produce them in
India using aluminum?

Bombardier stated that it can but it depends on the quantity.

The Team queried if they can manufacture HSR bogies in India using aluminum.
Bombardier stated that yesit can do so.

The Team queried about the production of auminum cars by Bombardier in other
counties.

Bombardier stated that they produce a uminum carsin Europe.

The Team queried why they decided to locate aworkshop in India.

Bombardier stated that because it is the right time to concentrate on the Indian market.
Many projects are here.

The Team queried about who its main competitors are.

Bombardier stated that its main competitors are BEML, ROTEM, ALSTOM, and
ICF/RCHBEML.

The Team queried how many days they work per week.

Bombardier stated that they work five days aweek in two shifts.

The Team advised that they want to visit their factory to see the propulsion units and
control centre, next month.

Bombardier agreed.

The Team advised that would it could visit between 22nd February-24th February 2012,
and asked Bombardier to let them know which day is best.

Bombardier stated that they would like to know the purpose of the visit.

The Team stated that they want to see the layout of the factory and have discussions with
the supervisors.
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11. Activitiesfor 24" January 2012
On this date, a meeting was held with MOR, New Delhi in the afternoon.

L ocation:
Timing
Present:

Record:

MOR, New Delhi

15:00

MOR- V K. Singh (Exec. Director- PSU)

JICA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Masaaki Hara
(Mechanical Engineer), SK. Malik (Sr. Project Coordinator), Naresh Kumar (Project
Coordinator)

MOR gave alist of people for the proposed workshop in February.
In regards to rolling stock, MOR stated ICF produces EMUSs like those in Japan but that
RCF, which focuses on locomotives, does not.

e The Team mentioned that aluminum bodies are not manufactured and that this is
important for light-weight cars for HSR.

o The Team aso mentioned that the qudity of bogiesisinsufficient and, as HSR bogies are
very delicate, this could cause a major accident.

e MOR stated that JCA would have to go for high-end technology.

e The Team advised that Indian technicians are good at performing their work; therefore,
technological upgrade should be easy.

¢ MOR emphasized the upgrading of technology.

e The Team advised that Bombardier is an acceptable choice for manufacturing HSR
rolling stock.

e MOR thought that BEML might be acceptable and inquired about |CF and RCF.

e The Team stated the difference between BEML and ICF is machinery, with the former
being better equipped and that RCF would have great difficulty manufacturing HSR
coaches.

MOR queried about the Team' s visit to Gujarat.

e The Team said that Gujarat was keen about HSR and would aso like to see aline go to
Dholeraaswell.

e MOR queried about the possibility of abranch line to Dholera.
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e The Team replied that at present there is little development in Dholera and that it will
take several more years. The Team stated that Gujarat wants to move fast and that land
acquisitionis not an issue for them.

¢ MOR advised that it is considering funding civil infrastructure, while maintenance and
operation can be done by private organizations under a PPP scheme.

e The Team advised that PPP schemes can executed in many ways but that HSR will
require positive government support.

o MOR expressed interest in obtaining a stand-alone balance sheet for Japan’s Shinkansen
as areference for determining fares.

e The Team said that it would try to obtain this from JR East but that it may not be easy as
it is not in the public forum.

o MOR dso showed interest in station development and would like to know to what extent
thiswill be necessary to make HSR aviable enterprise.

o MOR asked about arealistic commissioning schedule for HSR.

e TheTeam replied that it would address thisissue.

12. Activitiesfor 25" January 2012
On this date, a meeting was held with the Embassy of Japan to explain the results of the second field
survey and the plansfor the third and final field survey in February.
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Introduction

The JICA Survey Team arrived in New Delhi on 14" February 2012 to carry out its third and final field
visit of the survey till 24™ February 2012. This memorandum contains a summary of the hearings and
interviews with government officials and organizations in New Delhi, Vadodara, Patna, and Mumbai,
together with a description of on-site activities, and will form part of the Team'’ s reporting.

Activitiesfor 15" February 2012

On this date, meetings were held with JCA and Embassy of Japan officialsto discuss the overall progress
of the survey and itsfinal expected outputs, which will be contained in the Final Report to be prepared and
submitted by the Team in March 2012

Activitiesfor 16" February 2012

Meetings were held with MOR in the forenoon and afternoon regarding civil engineering and rolling stock
issues for HSR that MOR would like to see addressed in a future JICA workshop. Below is a record of
these activities.

Location:  Ministry of Rail
Time: 11:00-13:00
Present: MOR- V.K. Singh (Exec. Director-PSU), Surinder Pal (Exec. Director-Civil Eng.)
JCA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR System Expert), Rajesh Bhatt (Sr. Project
Coordinator), Naresh Kumar (Project Coordinator)
Record:
¢ MOR asked about soil treatment and actions to prevent settlement that may cause damage
to non-ballasted track on earthen embankments. They enquired about the structura
changes required, since in the case of any differential settlement in soil non-ballasted
track will crack and requires much time to repair.
¢ MOR further stated that due to the liquefaction of soil when there is an earthquake, for
example, an entire embankment can collapse. MOR would, therefore, like to have
detailed information about the countermeasures applied in Japan for settlement and
liguefaction in terms of case studies and design parameters.
¢ MOR dated that viaducts are probably more cost-effective than embankments as no
fencing is required, land acquisition is less, and the construction of road over-bridges is
unnecessary. It further added that the use of non-ballasted track will be more appropriate
in this case as ballasted track results in greater loads on the structure and its maintenance
would thereby require more inputs.
e The Team agreed that viaducts would usually be better than embankments in the case of
India
¢ MOR also wants to know more about Japanese soft-ground improvement techniques in
terms of case studies, specifications, and costs.
¢ MOR dso wants to know more about track maintenance practicesin Japan (i.e., standards,
specifications, & maintenance scheduling). Queries were made about limits/tolerance and
methods to measure the deterioration of track and alignment.
o MOR dated that the life of their deepers is 50 years but the life of fixtures and other
equipment isless (about 10 years). Hence, component-wise maintenanceis carried out.
o |R usesthermit welding for its tracks and the life of this type of welding is approximately
10 years, with some failures after only 2 to 3 years. Some of the premature failures are
due to track corrosion caused by urea from train toilets. IR is now trying to introduce
discharge-less toilets. The failure of weld joints is aso due to flaws in the welding
process due to poor workmanship.
o InIRthereisathermit weld every 260m, as thisisthe length of the track being produced
by the Steel Authority of India

111

A2-36



L ocation:
Time:
Present:

Record:

JICA Survey Log
February 15" — February 24", 2012

MOR wants to know the life-cycle cost for dab track. That is, is it less expensive than
non-ballasted track?

MOR aso wanted to know what work Japan carried out on conventional lines for the
operation of the Mini-Shinkansen. The Team stated that Japan smply changed the track
from meter gauge to standard gauge, and because it operates at a much lower speed than
the normal Shinkansen it is not completely fenced off.

MOR also wanted to know what the per-km cost for HSR might be in India. As MOR has
to weigh this against the potential benefits in order to decide whether or not to execute
the project.

The Team stated that a preliminary figure regarding cost should be available within 6
months, as some Japanese firms are working on HSR pre-feasibility studies for the Indian
agency |IRCON.

It was agreed the design and maintenance for HSR will be totally different from that of
the conventiona line, and that a dedicated line is necessary to prevent people, animals,
and obstacles from appearing on the track; otherwise, safety would be compromised and
the consequences could be horrendous.

Ministry of Railways

14:00 - 16:00

MOR- V.K. Singh (Exec. Director-PSU), N. R. Dash (Exec. Director-Elec. Eng. Dev.),
Archana Mittd (Director-Mech. Eng. (Freight)), Sanjeev Sawroop (Exec. Director-Standards
Elec.), Mukund Sinha (Director-Planning for Mech. Eng.)

JCA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Ragjesh Bhatt (Sr.
Project Coordinator), Naresh Kumar (Project Coordinator)

Mr. Osawa explained the Shinkansen concept, system, and key technologies and how it
would be the best solution for HSR in India. He aso mentioned that a dedicated line is
essential for operational safety reasons.

The Team stated that the light-weight body, big capacity, efficient propulsion system and

regenerative braking technology of Japanese HSR, can contribute to reducing Indian

Railway’s carbon footprint. The Team also stated that these characteristics also enable

the Japanese HSR (i.e., Shinkansen) to run at commercial speeds of up to 300 km/h and

to operate 301 trains per day, which far exceeds that of any other country operating HSR.

It was noted that afully active control system is used in the N700, E5, E6 & latest series

of trains.

The Team stated that the JCA workshop would address in more detail the features of the

Shinkansen system, rolling stock technologies, and train protection system.

MOR wanted to know the maximum test and operating speeds, as well as the maximum

acceleration of the Shinkansen. The Team stated that at present the maximum test speed

is about 445 km/h, the maximum operating speed 300 km/h, and the maximum starting
acceleration speed 2.6 km/h/s.

MOR suggested that the following topics be addressed:

0 Vehicle dynamics with specific attention to the standards that Japan and MOR follow,
together with the minimum and maximum vertical force for rolling stock.

0 Thetype of investment required for manufacturing rolling stock and its maintenance.
For example, whether ICF, RCF, BEML or Bombardier are capable of manufacturing
HSR coachesin India

0 A description of routine HSR maintenance problems encountered in Japan.

0 Moredetailed information about power supply & rolling stock.

The Team stated that the abovementioned topics can be covered in the JCA workshop

with the help of Hitachi and Kawasaki.
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MOR stated that National High Speed Rail Authority of Indiais in the process of being
formed. MOR then enquired about the inter-operability of the HSR with conventional rail
and other modes of transport. The Team stated that, even though the Shinkansen operates
on dedicated line, it and the other modes of transport in Japan are well integrated with
each other. MOR stated that conventional rail is old and not standard gauge so it could
not be physically inter-linked with HSR in India. The Team mentioned that in any case
this would not be advisable from a safety viewpoint given the large differences in
technological and operational characteristics.

MOR requested that data from Japan about HSR failures such as wheel defects and other
equipment failure be made available. The Team said it will try to obtain it from the
operating companies.

MOR asked about milestones for manufacturing, maintenance, training and project
management in regards to the Shinkansen.

MOR suggested a so that the JICA workshop include the following:

0 Maintenance routines and periodicity.

Power supply arrangements.

Vehicle dynamics (broad parameters).

Effects of lateral & vertical forces.

Cost of rolling stock.

Organization.

O O0Oo0o0oo

4. Activitiesfor 17" February 2012
The Team traveled to Vadodara to meet with the staff of Bombardier factory on this day in order to carry
out asitevisit. Below isarecord of these activities.

L ocation:
Time:
Present:

Record:

Bombardier Factory, Vadodara (Savli), Gujarat State

10:15-13:30

BOMBARDIER- Sriram Rau (Director- Sales), Vivek Trivedi (Head- Technical Services),
Richard Melanson (Director- Purchasing), Amit Y adev (Director- Production)

JICA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Rajesh Bhatt (Sr.
Project Coordinator), Naresh Kumar (Project Coordinator)

Presentation by Mr. Raju on Bombardier covered the following topics:
0 The Savli sitewas established in July 2007and was a green-field factory.
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Thefirst order for rolling stock came from DMRC and was for 340 cars.

Thefirst metro car was ddlivered in May 2009.

Thirty-three million euro was invested to build the factory.

The number of directly employed staff is at present 558, and ancther 3000 jobs are

generated indirectly. Note that the number of factory employees would expand to

1000 when the factory isin full operation.

0 Robotic machines

o Site certification includes: IRIS certification, EN [1S09001:2008, OHSAS
18001:2007, EN 15014001, 1SO 3834-2:2005

Bombardier described its bogie production, car body production, and final assembly/test

hall.

Bombardier stated that it manufactures everything here at Savli, expect for a few

components. Bombardier hasits propulsion unit in Baroda.

Bombardier stated it has the capacity to produce 32 cars per month with the work week

consisting of 6 days and 2 shifts per day, which can be ramped up to a maximum of 40

cars. It has 140 certified welders, 262 fitters and 4 robos.

Bombardier stated that it is capable of testing 2 to 6 cars, including initial voltage testson

DT cars and water tests. Bombardier has welding coursesto train welders.

Bombardier stated that it delivers coaches to the client via road transport, asit is difficult

to obtain permission from Indian Railways to use rail transport. The company it uses is

PROCAM.

Bombardier stated that it trains people in its processes and makes efforts to motivate its

workforce.

Bombardier stated that it trains people both abroad (especialy in Sweden and Germany)

and here in India. At present, it has 40 engineers and expects to increase this to 60 this

year.

Bombardier stated that it imports axles from Bonatrans of Germany and Sifang of China.

Bombardier located its factory in Gujarat because it was able to obtain clearance easily

and because it has excellent power supply. The Government of Gujarat was also very

supportive of Bombardier and is pro-business. In fact, according to Bombardier,

Gujarat’s response was faster than that of China. Manpower in Gujarat is aso qualified

and the life styleis good.

Bombardier stated that it is capable of building HSR coaches, but that the quantity would

need to be sufficiently large to justify the introduction of a new manufacturing line.

Bombardier also stated that the total time to retool for HSR manufacturing would require

aminimum of 6 to 8 months.

Bombardier stated that at present it only has one client (i.e, DMRC) and is hoping to

obtain more work to ensure a steady stream of work.

Bombardier stated that RDSO is not working with DMRC, but that DMRC intends to

involve them in future.

The Team toured the Bombardier factory and encountered the following:

0 Bombardier works under a team concept and for 1191 days had not experienced an

accident.

Radiographic testing is done in-house.

Monitoring indicatesin 97% RFT (right-first-time).

Measurement checker unit, testing of spring and break pipes.

Welding and robo-spot welding.

Leakage test done with software called TICO.

High voltage testing area — Bombardier does test with 55KV first and then moves to

23-36 KV. Results are examined with software called Monas.

O o0Oo0oo

O O0OO0OO0OO0Oo
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0 After voltage testing of individual cars, they are coupled in 4, 6, and 8-car consists
and tested again. When thisis completed, the cars dimensions are checked and water
|eakage tests executed.

0 Mr. Fazan Khan (Testing Manager) explained the entire testing routine executed by
Bombardier.

0 All parts and tests are checked by DMRC. AGM/GM-level staff from DMRC is
available 24-hours a day at Bombardier.

BOMBARDIER

&£
A

5. Activitiesfor 21% February 2012
On this date, a meeting was held with the Chief Secretary of the Government of Bihar. Below is a record
of these activities.

Location: Chief Secretary’ s Office, Patna, Bihar

Time: 13:15-14:30

Present:  Government of Bihar - Navin Kumar (Chief Secretary)
JCA Survey Team- Shinya Nakamura (Team Leader), William Hayes (Deputy Team Leader),
Atsushi Kamiyama (Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert),
Rajesh Bhatt (Sr. Project Coordinator), Naresh Kumar (Project Coordinator)

Record:
[ )

The Team asked about the Government of Bihar's view on the HSR, as Delhi— Patnais a
relatively high priority corridor.

The Chief Secretary stated that they are very keen to see the HSR implemented, but that
MOR isresponsiblefor its execution asit isanationa transportation project.

The Chief Secretary stated that he thought that the Delhi—Patna corridor, which is about
1000 km long, would be very competitive with air travel if appropriately priced.

The population of Patnais approximately 2 million and most people travel by train asit is
the cheapest mode of travel to Delhi. Note that Patna airport is small and large aircraft
cannot land and anew airport is needed.

The Bihar government would assist MOR with land acquisition, which should not be a
big problem for HSR as the amount of right-of-way required is relatively small.
Moreover, the Chief Secretary mentioned that the state government has raised
compensation for land acquisition and pays 240% instead of 100% of the land vaue to
the owner and reiterated that there should be no problem.
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On the other hand, the Bihar government does not intend to provide any money for HSR
infrastructure and is expecting the central government to be responsible for al funding in
that regard.

The Chief Secretary stated that there are basically two kinds of funding models for rail-
based projects, with one being a joint venture between the central and state governments
and the second a PPP scheme. However, in the case of long-distance railway projects,
Indian Railways aoneisusually responsible.

The Chief Secretary stated that he has had little interaction with MOR, as he assumed his
post only in September 2011.

The Chief Secretary confirmed that Bihar has an infrastructure development board and
that it would be involved in the integration of HSR stations with its urban areas and
existing transport.

The Team mentioned that the Gujarat government contributed 25% of the total cost of the
pre-feasibility studies.

The Chief Secretary stated that the Bihar government did not contribute financialy to the
pre-feasibility study for its corridor.

The Chief Secretary stated that the Indian Government needs funding for the HSR project
and a scheme similar to the one provided by JICA for the Delhi Metro would be good.
The Team mentioned that JICA isat present assisting with the training of Indian Railway
expertsin Japan for the HSR.

The Chief Secretary mentioned that Pathais in the process of procuring consultants for a
feasibility study for ametro in Patnaand if it is viable may also request JICA’ s assistance.
Finally, the Chief Secretary suggested that the HSR be extended to Kolkata, asit is only
about 500 km from Patna.

6. Activitiesfor 22" February 2012
On this date, a meeting was held with the Chief Secretary of the Government of Maharashtra in the
afternoon. Below isarecord of these activities.

L ocation:

Chief Secretary’ s Office, Mumbai, Maharashtra State

Time: 13:30 —15:00

Present:

Government of Maharashtra Ratnakar Gaikward (Chief Secretary), Dr. Sailesh Kumar Sharma
(Principal Secretary- Transport), Thomas Benjamin (Principal Secretary- Urban Development
Department)
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JCA Survey Team- Shinya Nakamura (Team Leader), William Hayes (Deputy Team Leader),
Atsushi Kamiyama (Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert),
Rajesh Bhatt (Sr. Project Coordinator), Naresh Kumar (Project Coordinator)

Regarding JICA projects in Maharashtra, the Team mentioned that JICA is currently
providing assistance to the DFC (dedicated freight corridor) project and to a light-rail
study in Pune, which was requested by the Pune Municipal Corporation.

The Principal Secretary stated the Government of Maharashtra is aso interested in
building a fully-elevated metro in Pune, which has a population of 2.5 million. The tota
cost for this project would be about INR 25 hillion and is highly viable. He noted that
RITES had produced the DPR and that they are interested in perhaps obtaining JICA
funding. He mentioned further that in Pune Line 1 is planned to run from Kothrud to
Vadgaon Sheri and Line 2 from Pimpri to the heart of Pune.

The Team then mentioned that MMRDA (Mumba Metropolitan Region Devel opment
Authority) has approached JICA for its Metro Line 3 project (the Colaba-Bandra-
SEEPZ line), which is completely underground and 33.5 km in length.

The Principal Secretary added to this by saying that there is a serious need for a metro
system in Mumbai as the population is 35 million and the current modes of transport are
unable to cater to the demand. He aso stated that Line 3 is anticipated to cost about INR
10.24 billion, with JICA expected to contribute 52%, the Maharashtra Government 19%,
and the Central Government 15% of the cost.

The Team then went on to say that JCA is keen to finance HSR between Ahmadabad —
Mumbai — Pune, which isahigh priority HSR corridor that has had a pre-feasibility study
carried out by the Central Government.

The Principal Secretary replied that the Government of Maharashtra is keen as well to
implement the HSR project. He also mentioned that they are interested in connecting
Mumbai and Nagpur, as Nagpur is the second capital of Maharashtra with a population of
approximately 1 million and a transport hub. Connecting Nasik, which is about 200km
from Mumbai, was discussed as well and would form a triangle between Mumbai, Pune
and Nasik.

The Principal Secretary further stated that Maharashtra has no problem to connect with
Ahmadabad, but they want to connect to other areas of Maharashtraaswell.

The Principal Secretary mentioned that they do not have any budget plan for the HSR,
and the Chief Secretary stated that although they have met with MOR they have not
discussed the HSR and therefore he does not have an idea about its viability.

The Principa Secretary stated that in Maharashtra there is coordination committee that
interacts with the state and MOR and works under the Chief Secretary and that the HSR
project would be decided by that committee.

The Chief Secretary stated that they will consider related development plans for the HSR
when the MOR approaches them about it.

The Principal Secretary stated that Maharashtrais ready to contribute for the HSR project
but wants to know the cost of the project.

The Principal Secretary suggested that the HSR station for Mumbai be in the Panvel area
in Navi Mumbai asthere is alack of spaceinsde Mumbai city. It was noted that there is
also aplanto build anew International Airport in Panvel.

The Principal Secretary mentioned that they are planning to build a 22km trans-harbor
bridge connecting Navi Mumbal with Mumbai to improve connectivity.

The Principal Secretary said that Maharashtra would be able to help in providing
infrastructure for the manufacturing of HSR rolling stock, asit isthe most industrial state
in the country.

The Principa Secretary stated that MIDC isresponsible for issues related to land, power,
water, and industrial development, while MMRDA was in charge of developing the
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public transport network. Further, MRV C (Mumba Railway Vikas Corporation Ltd.) is
responsible for the improvement of the infrastructure of the Mumbai suburban railway
system.

The Principal Secretary stated for the Team's reference that the World Bank MUTP1
(Mumbai Urban Transport Project-1) contributed INR 50 billion to Mumbai to reduce
congestion in trains by 14%. With MUTP2, they have increased the number of trains, the
frequency of train operation, train consist length, improved station conditions and
improved the physical internal conditions of trains as well, resulting in crush load being
reduced from 5000 peopl e per train to 3000.

7. Activities 23 February 2012
On this date, the meeting was held with MOR forenoon and afternoon. Below is arecord of these activities.

Location: MOR

Time: 11:00 - 13:00

Present: MOR-V.K. Singh (Exec. Director-PSU), V.R. Kakatkar (Exec. Director-Finance)
JICA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Tamio Okutani
(Signaling Expert), Raesh Bhatt (Sr. Project Coordinator), Naresh Kumar (Project
Coordinator)

Record:

MOR asked about the cost difference of dedicated track for 200 km/h and 350 km/h
operation and the advantages of increasing train speed from 200 km/h to 350 km/h.

The Team replied that for dedicated track for 200 km/h and 300 km/h operation there is
essentially no differencein cost with the difference being only about 5%.

On the other hand, the Team stated that higher speeds will encourage more travel and
thereby increase business opportunities and stimulate economic growth. For non-
dedicated track, the maximum operating speed would be 160 km/h and, if there are level
crossings, thiswould be reduced to 130 km/h due to safety concerns.

MOR wanted to know more about the signaling system for a 200 km/h system.

The Team noted that in Japan ATS (Automatic Train Stop) is common but for HSR ATC
(Automatic Train Control) is applied. In Japan, the same type of track is used for 130
km/h and 200 km/h operation. However, for 300 km/h operation dlab track is
recommended.
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The Team suggested that Europeans are upgrading speeds on conventiona rail to 160

km/h but not to 200 knv/h.

MOR stated that one level crossing per km is the average number in India for a

conventional ling, so it abigissue when train speed isincreased.

Regarding HSR and PPP, the Team stated that it will be very difficult for a private

company to earn profit in Japan unless the civil structures are funded by the government.

The private sector would be responsible for the systems and rolling stock.

MOR stated that if you outsource maintenance the risk of the private sector could be

reduced. In any case, there has to be an assurance of sufficient revenue generation.

MOR prepared a presentation on its perception of the business model and fare charging

system for the Shinkansen and which was as follows:

0 JR East: Largest Japanese railway company

o Network: 7,512 km

0 Passengerscarried per day: 17 million

0 Operating revenue of JR East group: US$ 32 hillion (US$ 22 billion from transport &
US$ 10 hillion from non-rail businesses)

o Non-railway business: US$16 hillion from conventiona line; US$6 billion from
Shinkansen

Business M odel

o Data from Tokaido Shinkansen suggested O&M cost per train km is approx.
US$91.8.

0 Based on thisfigure, JR East’s O&M cost should be in the range of US$ 17 hillion,
where as the income from Shinkansen is around $ 6 billion.

0 The overal profitability of JR East is possible because of non-rail business (Red
state, hotels, shopping malls, resorts etc)

Fare Charging System for Shinkansen
0 Thechargefor Shinkansen travels consists of “Fare” and “Charges”.
0 Fare: amount payablefor transport services.
0 Charges: surcharge for additiona services.
0 Additional service comprises high-speed service; high-grade service; sleeping-car
service.
0 Bothfaresand chargesfollow telescopic pattern.
Presentation from the Team’s Atsushi Kamiyama covered the following topics:
0 History of the Construction of the Shinkansen.
= Congtruction period
=  Congtruction cost
0 Management of the Shinkansen
Passenger increases
Business conditions of JR companies
Structure of business income and performance of 3 JR Companies
Characteristics of operation of each company
Population distribution on corridors — comparison with foreign countries
Related businesses
0 Ouitline of government regulation for railway fares and charges.
The Team suggested that in India the construction cost for HSR would be 3-4 billion
Japanese yen per km. In Japan it is more, because there are frequent earthquakes and
Japan has also invested much money to reduce noise.
MOR queried how is the gap between the Shinkansen’s O& M cost of US$ 17 hillion and
income of US$ 6 hillion estimated by it covered.
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The Team replied that it would have to check the MOR's estimates and could respond by
email.

MOR

14:00 - 16:00

MOR- V.K. Singh (Exec. Director-PSU)

JCA Survey Team- Shinya Nakamura (TL), William Hayes (Deputy TL), Atsushi Kamiyama
(Project Financing Expert), Mitsuyuki Osawa (HSR Systems Expert), Tamio Okutani
(Signaling Expert), Raesh Bhatt (Sr. Project Coordinator), Naresh Kumar (Project
Coordinator)

The Team’'s Tamio Okutani gave a presentation on signaling systems for HSR and
covered the following topics:

Outline of signaling systems

Outline of train detection

Outline of ATC system

Outline of breaking pattern

Outline of signaling & traffic control systems

Signaling & traffic control center

Electric equipment (open)

Electric equipment (tunnel)

LCX: Leaky Coaxia Cable

0 Disaster warning system

The Team sated that in Japan a track circuit is approx. 1km long and the distance
between two trains is measured by atachometer and the speed a train moves along a track
circuit. Thereis atransponder every 14km and is used for calibration.

The Team suggested that for communication between a control center operator and train
driver and between a control center operator and maintenance staff telephones located in
boxes be used.

MOR stated that in India they have only the sockets and not the phones and that the
phones are hand carried. However, in the case of the HSR it is possible.

MOR asked about GPS for train location in Japan.

The Team stated that there is no GPS for trains in Japan; athough, Europe does use
GSMR. The Team mentioned that the Shinkansen signaling system is more reliable.

MOR commented that the Japanese signaling system is excellent and would like to know
more about the cost and the redundancies of the system.

MOR aso wanted to know if it is possible to reduce the 3-layers system of ERTMS3.

The Team noted that ERTMS3 is used in Europe and that on conventional lines in Japan
ATACS is applied, which is a moving block system. Recently, in Japan, a digital ATC
system is being utilized.

The Team stated that signaling costs beyond 300 km/h would be the same al over the
country, whether it is South or North India, and recommended that detailed discussions
onthe ATC signaling system be held in future.

Finally, the Team informed MOR that the CTC system can be switched over to another
control system in case of an emergency.

O O0OO0OO0OO0OO0OO0OO0OOo
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8. Activities 24" February 2012

On this date, meetings were held with JICA and Embassy of Japan officials to discuss the final results of

the three field surveys and the closing out of the survey and its fina expected outputs, which will be
contained in afinal report to be prepared and submitted by the Team in March 2012.

1111

A2-46



BAHER3 — AHPES LB T—2 3 B




5% December 2011

Japan International Cooperation Agency (JICA)
- JICA’s Cooperation for Railway System Development

Japan Railway Construction, Transport and Technology Agency (JRTT)
- Introduction of JRTT
- Electric System of Shinkansen
- Slab Track in Japan

Ministry of Land, Infrastructure, Transport and Tourism (MLIT)

- High-Speed Railway in Japan
- Technical Standards System of Japan

A3-1



z

!JT!EE

(012 Uod ‘Aem|iey ‘Uodsuel| ueqgin)

‘A9(] @injonJisesu| o1lwWouod3 YOI

eisauopu| yoIr

(Buoxey ‘elpoquie)) Juswipede( eisy YOIr

(aumpniiseyu]) 9210 elpoquwed YOI

(neaing uno4) wodsuel] jo Ansiulp

(ebpug ‘peoy) uswpedsq pre-jueid yoIr
ABojouyos] jo

ajnyisu| oAxol je Buusaulbuz |IAID Jo "IN

600¢
200¢
¥00¢
000¢
G661
€661

€661

JIoSAN @onpou|

"0 (R

Buiso|D ¢

Juswdojensq Anoede) o) uoneledood SyYOIr “¢
walsAg Aem|iey ul
Juswdojaae( 82Inosay uewny jo eouepodw| gz

2Wayos CO_HW._OQOOO SYOIl '}

uonejuasald ayj Jo SJUSIUOD) ,waif

kel CoA s

wan g
S

(voIr) Aouaby uoneladoon jeuoneusaiu| ueder

uawedaq ainjonljselju| dlLuouoo

ONYBINA TANINZIOM

b s = =

widojanaq waisAg Aemjiey
JoJ uonetadoo) syIIr

= -

A3-2



(91.02) Hsuel] pidey ssepy ueqin jo usdQ

(5102-7102) Zoseud / (£102-1102) Leseyq M
sAem|iey ueqin jo Auedwo) uswabeuey

pue uoneladQ Jo dn jog uo yoddng /L

ueo
vYdo
~o)e uejd JIopA ‘ull Auedwon:|dys -
(-2002) ePeIg UoRONSUOY -
(¥002-200Z) SNVHLNOH : ueid soysepy - M
(weusIpn) | aur I

Isuel] pidey sse|p ueqin AND YUIN IYD OH » =

g

1o 5]
€002 V1 -
No8sE $SN
JseD B0l « | Ll
abew| aj9|dwon WHOZRBUST « | ot mie [T
T [ aurn N
/ ( [BUORE
,‘
ul..u ”.;_m__lﬂ ._ ...:_ | |
!
P aav
(e pue Auewis Aq
ueoT pa)esipulg
¢ /ur

(Wewsip) | oury
Jsuel] pidey ssely ueqin AJD YUl IYD oH 4

Aem|iey ueqin : a210eld POOS) 33.“_

Juswabeueyy R uoneladQ
uoneziuebip

018 ‘syo001g Buijjoy
SHOM [INID
- weyshs >m>>__m.n_

= |

199[01d uoneladoo) [eoluyos| \m,

swsainses|y ‘Absjelg ‘Aoljo0d -

S/4 'd/IN Jo uoiejnwiioy _f
uoneiadoon _mo_ccoo sy

Juswdojanaq Aemjiey Joj

uoneltadoo) s\l (= v
: !g&mlug
11
ddd
) aoue]sIssy
lesoleiniy-
Py JueID v vao
/ aouejsissy -

[eleje|lg

)

SUe0 Yao

| |

' uoneltadoo?
| ledluyos

aoue)sisse Juaswdojansp o)
SawLYyds syIIr

awayos uoneladoo) S\YOIr °L Eu.“_

A3-3



wyoos ooz 001 o

, g~ S s LANC

(unjgs)
zZeselyd

Od4a NY3LSIM

-

sv3

040 N¥aL

NV

M
SR OB P SIS

VIANI

(eipu|) Jopuiod jybleid pejeoipeq »

108(01d 8|eog ablie Joj yoddng wauf

n-.be.
S

T10Z 0T10Z 6002 BOOZ £00Z 900 SOOZ pDOZ €00Z ZOOZ

#

.\I\\t ) g,

-Z107) coseud —
. | (1102-9002) zoseyd —

(Aep/ puesnoyL o1) "1 (900Z-8661) LoSeUd —
/ JoSuossey '
/ (uny) gBusry —
\ 00z
ol}e| 1yje 104 Hoddng penunuod  vaif

8

KikaCe DS

== % (UononisUOD)UNPZNS
S0 @i 0 (Llog Uiuado)unigima
,n.vomzp STECRAT
Qe—b i

(UOIPASUOD) ULZ ZoT
(UorPASUCD)UBZZ LU

(uolionIIsUCO) WL M3
(06,~0B.)WABZ NS

-

e

Ater kL
BT

- M?mn&.; m e

3 MEAML N

S (UNBGTAYUNGY  LBSEUA Y arse i
:

g (0107 wr'9l E
(1002 AW S bl

L e (WEGTA)WNGZ) Zeseud . .

as

i w | cavs o
BIpU| Ul 101085 Aem|iey ul uonelsdoo)) Jolepy




mm_oa@.nala [unyxapuiyayes/dlooysearfmmm/dny

I
| 000} — ‘ g
R - 00§} . -
4/ = - 0002 Wﬁwll_ l..m__.t i \
| oosz e
(1eafy)syuspiou) jo JaquinN

Vs o -

1003 Sururen) Jeyndwo)) Ioje[nuis SUIALI(]

S A—J.._ e

—

Buiuado au) Wwou mm::_#:oop

Ayajes 1o} Juswdojanap

Juaplooe Yjeap ay} Jo 0187 [IIMS 10 SHO}S snonuijuo)

[Lisjes paziwixely, pIemol vl

wan @G

14
walsAs Aemjiey palinbai syusws|g
Jo Jusuodwo) - _
| Kejes
- Seljjed/
$3201s Buljjoy _
, , Ayoede) ssepy/pasds
: . _ Aljigeley/Aoeinooy
iseiia _,EMMMMMMMM_E ‘@oINeg)
WO o

uewnH Alluswy

uonelado Ajgjes 10} ajgesuadsipul o
S| JuswdojaAap 82IN0sal uewnH A (e

El
i N

A3-5

Zl
rER oGS

aoueusjuiew ajenbapeu|

sanioed 10 SRy
$400}g buljoy Jo Ajend 4 pzre

wa)sAs Aemjies ui Jusuodwod
juepodwi pue oIseq jsow ayj si Ajajeg 4

waisAg Aemjiey ul
juswdojana( [IINS jo aouepodu "z R



61
WO R

(‘g eyl Aq Aunoo jusidioal e sem ueder)

Mueg PlUOA 8u) Aq peoueul] Y

7961 (BMesQ-oA¥o])
LJussuedulyg - ssaudx3j-aadng

¢ MO nok o

Bl
ST

bunjealg a9

Il

n.%'x.
S

Il
Gran 'J.

L1

91

RO

VIANVAOXDeIg [HYIHEN|g [INOZON:PaY

uoseas yead Joj uledy eanx3:( )
YIAVAOX2eig [HVMIH2N|g

9505 (£¥) (ov) €€ 0€ 97 (€Z) 0Z (ET) 0T €000 | 6 0E 00
95 05 L (ov) €€ 0€ 92 (€2) 0Z (ET) OT €000 | 8 0E 00
9505 (Lv) 0% €€ 04 92 (EZ) OZ (ET) OT €000 | £ 0€ 00

95 05 (£¥) €v €€ 0€ 92 (02) 9T (¥0) 00 | 9 0E 00

(TTOZ Ul ]swwing) ajqelswi]

(¥96T uI) 3|gerswiL

uolje)s oA)o| e ussuejuIys opieyo] Jo

R

aoueua)UIR Bulndeg

Aouanbal4 Jo pasealou| Juesijubis Il

wis gy®
M

Juswidojenaq (NS

y |

uoneladp Buunoag

v {

N $ e SR
o W (200
V/l.& O@@/v ) A V@/JV OIV//V.N p %
-
J , S00
g | 010 C_E _‘
I | S10
[ 7 WHani 0z0 _ ueyj ssea7
e | \
e A— 0€0 ..
0€0 cco (ussueuiys opiexoy)
uoisuadsng uoneledo awi] Aejaqg
10 a1ey Aleq jo JequinN abelony
_ Aigeley Aouanbai4 Aoeinooy

juawdojanap ||s oy} Aq paroadxa joayg (Y2M

Grar NS
N

A3-6

[eNUs)) Y[ :901n0§



A3-7



Le °14
BhsCC R WEC mE

(110Z weiboid Buiurely Aemjiey esuyy yinos 6a)

:pebueiie aq os|e |m weiboid Buluiel} spew 1spiQ ueder u Bulutes] A
sjuedioued buiuled)

108lold pue Buluue|d uonepodsuel] ueqln sAisusyaidwo) Jo asuejdasoy

shemjiey ;
ueqJn Joj wesAs soueusjulely pue uoneledo ey buluueld (o318 ‘leubig ‘uonesado
*aoueusUIB|A ‘BUIALQ)

swelboid Buluiesy |z

1 e Joj juswdojeaaq 4
L1LOZ ul Aem|iel o) pajejal suadx3 jo yojedsiq
swelbold anbojeiq pue Buiuiel] yoIr Jo dnauiq i

-+

uonepodsuel| ajgeuleisng AjjejuswiuoiAUT A “*0]8 Joje|nwis buiaug »

Hodsuel] 21gnd uegin uo wninbojjoy 4 juswdinb3 jo uoisinoid

winnaLINg Bululed) |ealuyoe
oljews)sAs sy} jo Juswdoasg 4

sjuedioied Buiuiel] jo souejdasdy (VAU ‘pueIRy | (V2
9z ve
Wi i uedep ul Buiuies]
sjuedioied Bujuies|
uoneilodiod olgnd Aemjiel Jo asuejdaosoy
JO yejs ay} o0} syo03s Buijjos n
jJo Bujuiel] asueusjuIBl A
syuedidiued buluiel)
Jo 9sueydasoy , S
\ | gt U e
5 \ | pJek 1ey/sanioe
oS ; (eseq syeaud Aq papiroid T Sk ; SH001S mc___om_
Buijjos o @ouBUBIUIEW ale 0018 Bul0l v:m;umoomwu Juswsebeue Aisjes Aemjiey :mml_ <Q\m
9} O} JISSIADY 4 juawdinb3 jo uoisinoig Jo 1uswanoidw| uo “—Ow_.o._n_ P

spadx3g jo yojedsiq suadx3 jo yojedsig

woalsAs agueuajulew g uolnelado
Aem|iel a|geuielsns ay} Jo uonezieay » Aemjiel 1oy sisijeroads jo dn Buug » Gt
‘eisAejepy (¢ ‘eisauopuj (e

A3-8



og
WO T

!&~mﬁ_ﬂa

‘wa)shAs Aemjiel
ay} Jo [aA8| A1ajes aAoidwll 0) 8)NgUIU0D
ueos Moy-mouy| pue aousuedxe s,ueder »

‘wie)shAs Aemjiel Jo Juswdojarap
Jo} Juswdojaasp a8ainosal uewny
1o} sweibold snoueA Jayo ued yoIr

‘W80 pue ‘uolonssuod ‘Bujuueld
Joj weiboid poddns |ejo} Jayo ued yYoIr 4

Buiso| “p (U _\\ S (WUl




sSaul [euojUBAUOY
UISUBHUIYS + m m us
[ uonesado up sauiq J

oM pauolssiwwon
saul| pajanijsuon

[ seu)) jeuonuaauos ]

26e)s BUlUUB]d essans
uoljanijsucy Japun
SBUI| PAISNIISUCYD s

[ ussuesuys ]

Toushy ABojouyoL puw podeuell WoRonISuCD AEMGEY UEdEy

A . - 1 | g
: h; - 7 L
s & JN\I\ -
zre'e 9Ll Iejol
08 () *0}a ‘aul| ssasoe podiy
968 4 aul| ussuejuIys
(rs) 88 L (leuun] uexias apnjaul) aui| JBJ}S
6E y aul| yunij
108 1S aul| uequn
£20'L 6 aul| [eaaT]
(wy) yybuan|(N) seur Kiobajeg

uur4s UOIIONIISU0) Aemjiey jo aduaiadxy

NI Jo Juswayes

sfem|iey 1o} seipisqng

( Aeaiey 21333(3 EUAYSOIIH)

suoneuodsuel] Jo pjal syl ul
S8IpN)s |ejusLiEpun]
(wayshg Josuag jeas yim paddinb3 aim3nig 1895

salfojouyoa) diys pasueApe Jo
juawdojaasp pue Uoleasey

s
uBNSNqWoy

sd|ys |e1se02 Jo aWwsayos
Buipingdiys diysiaumo juior
(635 uonanasuay)

uoNONIISU0D ABM|IEY

(uasueyuyg nysnAx)

CTECYN T uieiy ‘vofponiysuod Aemyey uedsr

Liye ﬁ

LL1¥[ JO SHIOM

"L1WD pUE DDYT 40 uonel3aiul oyl Ag
AouaBy sanelisiuiwpy Juspuadspu] ue se ‘€00z 4990130 Ul PaPUNOy SEM | | Hf

Kouaby ABojouyos | pue podsuel |
“ uononuisuo) Aemjiey uedepr @ L LM

T

ABojouyos | pue podsuel] peoueApy 1o} uojelodio) : | |WVD

+
's109(oud sylom 2l jgnd yiim sauy)
M3U 10N13SU0D 03 JBpJo Ul (YN[) sAem|iey |euonen asaueder jo siayenbpeay
UoRINIISUOD 3yl wWoJdy juapuadapul sem 1eyl y9gT Ul papunoj Sem JDHT

uonelodiod odljgnd uononisuo) Aemjiey ueder : 9IYM

Tousby Abojotioel put Hiodsuil 0 At usder

Liyde @

LL¥C JO uonyepunod

LLYr awpandaq surunyg app.10dio)
“U0ISIA1(q SHVffY [puopPULIIUT

ueder uj UCIRONIISUOY UBSUBYUIYS -
uonRaNISUo) Aemjiey Jo asusiiadxy -
L1l 40 S¥IoM @ uonepuno -

113[ JO uonpnpo.jug

uRl} ‘Uo[onNStod Aemiey urder

A3-10



Aousfy ABojouyoa ] pue podsuel) ‘uconisuon Aempey ueder 1 1y

b— Z
% €€ % L9
SJUSWIUIBAOL) [EDOT]

JUSLIUIDAOL) [eUOHEN

(S340M D1jgNd) "2iNJINJISEILUI UISURYUIYS DY) 404 UBpINg
duipueuyy deaq syuswiuianod (g/T) [eao] pue (g/g) [euonen
Bupueuly

199l04d uasueluIys Jo uonejuswajdwl 10 YioMmawesd

Kep Jad
siebuassed 00'0G8 'xoiddy

wEzal wena res I

rSuel] ssen

Jnoy Jad Suleny] o3 dn
Ui | ueyj ss9|
swi} Aejap abelsAy

sIeak /1 Ul sanijeje;
Jabuassed oN

AouePy ABojoul oo PuE JOTSUELL WO ORI S0 AEMEY UEder
Liur & ulasuB}UIYS 33 JO SaInjeod ulep

[ sinoy ewjysobey | /
uasuDNUIYS S .
! a‘o:s@wﬂm.,_.swommv_
>

)

uasupyuUNYs
opmyof

UASUDHUIY S
nsjaor

a Y ‘,\zumzaqz.:..m_ UISUDHUIYT
mynyory odung

UISUDYUIYS
nyoyoy

_\/./.a_s_xs__.:.___x.w,,l A_.P_v_ﬂmmu mmmaw O_.:.C_x_m#n_ —
i (wzzy) LORONISUOD IBPU) e
i :
1 Y \M‘J/, o._p..&mw.. ~ ( LLMHF AQ PSIoNSUOD) e )
i A (ungge'z) uonesado uj

jouyaa ] pue Jodsuell ‘uoponiysuoy Aempey ueder

Liar gy M}IOMISN uIsue)uiIys

(|lesoucyy oAyol)
Aem|iel ssaa0e podiy

(sur redoieuly)

Aemgng

(unjgg eg : jsuun] ueyiag)
[auun] easispun jsebuo]

(eui1s0 AsjBe Iyseuswe )
aul 1s9] ns|bep
. =

o\

(ssaldxgy eqmyns])
Remjiey ueqin

gﬁuﬂ PUE Lodsuri] “oponnSucs ACAIEY uEder
Liur @U0oIdNIIsuU0) Aemjies jo sadAj snoliep

A3-11



cl

( UBSUBYUIYS NYSNAY ) ( USSUB)UIYS NYSNAY )

[auun |

Fouoby ABojou 7oL PUE FIOTSUELL o annsuog AEMEY UEdEr

Liur 8 0Pkl qe|s)24n3onals yoeal

Tl ( ussueuIys NysnAy )
JNonilS yue3

£
£ b et
Teaw T

( UBSUBNUIYS MIUNYOH )
onpeij

abpug

;.u«i;ﬁceuth PUE Jodsurl] ‘Uo[onysuon &-..E_.i._! ﬂnﬁ

Liur 2 UasuUBR}UIYS U0 S2.4N32N41S

o1 e L T e = — .
m (4r) 103e42d0 b A ( uone|dwoy |
T “asea ¢ 2
; e aERESIE RN ( uonoadsul uonajdwoy )
Juawdinba a14323|7 ‘s33L43 JIRJ JO UOI1INIISUOD) \ == 4
1510j0B1JU0 pazijeloadg s ——— .
ot i Dt o juawabeuew UopINIISUOY ,\u
'sadpliq ‘s{auuny 'spagpeod Jo uoianIsuoD d o g = =
isiopoesjuod [ereudg | L [ S3JOM UO1JONIISUOD 104 19pIQ |
SPBUDY —————— ===
( uopisinboe pue )
A wuy Buninsuoo ubjsag U 4EE ( Buubisap E:.B:.;wv
A | ~ =
512BIIUDD o

ﬂ.m.am,oE:._g_um |eso] ::..M mpo_uua_sm:oo y

mmct_* yaJleasal |eajbojoab [ fanins _Em._u 4 A,. i

sAanins [eo)bojoab pue _._o_«muo._,._.

s1IB0jUCY —
{ saljlunwwos [esoj o3 Buleug L

?m_n UOJJ2MIJSUOD |[BIBAD 8Y] JO :azm.:Ehou_;.u

uojsiaiadns pue “ -y
23uepIng s, | (Y[ J9pun sy1om Sunuswaidiul sa150jouyaay pazijedads snoea Suisn
asi1ladxa Jo spial) ojaads ur pasjoau] 129foad uoionisuod Aem|ies ajoym ayy Suiziuedig

sejuedwo) ajeAlld ; j I TAT J

UoIONIISUOD dUI| UBSUBRNUIYS JO 958D
Tousby Abojousses pue sodsueil oy Aemlied ueder

LL¥( JO S3]0Y pue s309[044 UOIIPNIISU0Y ABM|IeY JO MO]

sajeladp nmmwm._ uopejdwony
SHOM UONINISUOD
jouels
Aosdd
jusweaiby \_, EREEY ueyd uononusuos ay) sarciddy
ue|d uoonisuoo
o] e dn smeiq Grieo||ddy
h Uoneynsuoy ﬁ
= ue|d |euoisiAoid JO uolsioaq
P40 UDaNISU0Y
uoneujWwoN H
{L1Hr) JI0je1ado jo uopeuIUoN
Apoq uoionsUoY Apog UCHINISUOD JO UOJIBUILLICN

i

vodal Apms spwgng 1_

_

ue|d sy} uo paseq
Apnjs sjonpuon “IapiQ

Juswssasse
joedw] [BjUSWLOIAUT

3

Apnis 1onpuos o} sjoslig

%

ue|d oiseq Jo uolsirag

wisuno] pue podsues| ‘aimaniiseljul ‘puet Jo Jaisiuny

_“ (yr) tojesadg _ _ 11N _ _ juawiuianoh euonen _

OUYDISL PUE Bl ‘Uoponiisuog Aemjjey ueder

Liyr @ UOIIONIISUOD UDSUBHUIYS JO DANP320.d

A3-12



T A3-13



"PaABIYOE 8q |[eys ainjondis oiseq
e se Ajljigeisnlpe ybiy pue uoisioaid-ybiy jo sasepns
(foen qejs adA} awel) jpuuny e uj ,M%mw%mww%%w%_ |led pue a|diould Ul sjied papjem snonupuoo Buisn

SE sSyoeJ) gejs paads-ybiy pue ‘apl 0] 3|geLIoJWOD ‘Bjeg

e

s - ; N N, o . s AQ00SZ OV wajsAs o183

= —..

.

lte1 B3-09 lle1 jo edA |

W 000k SAIND JO SNIpel WNWUIA

(spiepuels uonejuawaldwl] ussueqUIYS | 1M :924n0g)

‘paInoss aq ||eys souewoad
paads-ybiy pue uoneLiodsuel) Aem|iel 8|gels pue ajes

ainjonJg yoel |

( ) Aouab\ ' ABojouyoa | pue

(adfy1e)) pue adA) swel) yodsuel) ‘Uononnsuo; Aemje. uede

oel} ge|S Yoeu) pajse|leg

355 D™

S)yoel] ge|S pue syoel| pajse|eg it
ueder ul yoeu] ge|s

-




( (Buipiam paiy) R
‘papasul sie sjulol paje|nsu| pue
pazijenba si jie1 3y} jo 3010} |BIXE BY |

Uik Sy o)
"=

' ™
“Alauy. pajsnipe ale s|je1 s}

jojyBlay pue Bupeds ay)

(Buipjam puoaas)

‘|14 PAR[EM SNONUNUOD JBJBWo|-L
INOGE ayEW 0] PSpiam 818 S|iel 138w -p0g

L ELApRn e A
==

-

(" -waishs Buuasey Ag poxyy pue. )

sqe|s @y} Uo pie| al. sjiel ay|

T TR |
.

e “glayng Se uoloun) pue R

SOBJS U} Japun poaeid a1e
saqn) Suo| pajjj-leuoll jjeydse-uswan

|

"S3E7d O pre| ua
pue yoen Areloduwis) ayj Aq
pajodsuel) ae syoeln qejs

@ ok} sy Buife| Usym sielelll £ o) A

pauapis s abneb ay) uay) pue SyoB. QRIS
Vodsuey) 0} pie| §) (Spiv SIslaW gEy'L)
soel) abneb piepueys Aelodwsa) v

-

LIp[aM 1511,
‘sjIel Izjpuwi-pz aew o) doysyiom
ay) Uy papjom ale sjiel 181aW-gz

(T
.

“pUB| Aq dOUSIIOM OB E OF
uaty) pue dys Aq pod Jeau e o}
pepodsuel) a1 S|l I8)al-GZ

papiodsuen pu Aiojoe e u)
poInoBjnueL Bie Soel} GBlS

9l0g SloZ L0Z 6002 7002z /66} 2002 2861 €86l G/6L Z/L6L ¥96I
a e =

= |
g 3§ =
I~ ixs £
@ o =

h

(jauun] ueyiag Buipnpul)
wy| | 4@ ‘suoisusixe yoel jo yibusn

wy gig suoisua)xa oel jo yibua
sieah g Buiwos
aly} ul paanJsuco Ajleuoiippe ag o

WY Z/8'Z ‘SUoISUB)Xa OBl Jo LBuaT]
LONANIISUOD JO ploday

<joel] qe|s>

saul Aem|iey juaiayiq Buoluy
s8]y UoISUSIX 2INjondis 3oel | ge|s Jo uosuedwon

tes auy yoddns 0} pieoq ej8.i0u0D

(yeydse pue Juswad Jo aInixiw qejs Moel |
e) ge|s oel] 83U} 0} |BLIS1EW Jalng

21MonJls ¥oel

JELOW VO o\ Woddns 0] pJeoq a1840uU0)

pagpeol 8ja10uo)

Buipljs wo el ay b
ge|s )oel) e 0] [lel B US)Se) 0] 901A8(] UIPl G ReELaLFRE LS AR

e et (1ed 81010uU09 |EOLIPUIAD) [EMOP 8)8IoU0D)

Syoel| ge|s o ai1nonis




AU USSUBYUILS NYSNAY|

aU|T uasuBNUILS NYsNAY

¥oeay fesodusay
JO UOTIOTLIISUCY)




_;.JEw.,.m\nw _obcoo L ITLES| ._. % Bujjeubis -
— _wayshg buljeubs-

= Emuw\ﬂm Buiuiepp 1eysesig-
Emymzm co;mo_::EEoo o__umm

AL e e O e —

%@L wu h@;ﬂtrﬂﬁ 13 wﬁm@
%w kﬂ% f,_,c A%WM\

__ N

_rjw’L.IF

way

WLE;E_
!.\. i mw‘m,v‘\‘
usued]  SAOES

«\»:xm l.la: SHEN] _u_: :wom&ri ‘uoBnsuocs Aeijiey ueder)

\_10: L,I.\/)ﬁ;l




JawiLiojsuel] ony

wigyshAs Ajddng 1amod

_m

.” _.“a

. .—&E.-@.._,w:m.. | utep

weysAs Alddng temoy

uoneisqng

wayshs Alddng Jomod

wo) abedany asue)sip 1V
4
wy0s abeiany sauEsip
i uoneisqneg e
N Buipea) Jawojsuel|-ojny Buipesay f\;w
_ : "JOA
| (zH09/zHOS)MISZ: OV eseyd-s|buls uorssiwsues =
~ (2ZH09/ZH0S)~ANPSL: OV @seyd-aaiy ] 10 Buiniesey

wayshs Alddng semog



==K o ——
i \I.‘hnuﬁ.ulmt.ﬂ\.hl
— e [

ﬂ
_\/

mw m.._o::._o_:m.cimﬂcmwgmxc_;m :xos:o._.

91U99 |0.1jU0D JeMmOod




o

I— e




Fuado si (g) 101881q Ino110 son0d

_ 3IN019 Yoel] | ey g
|
V4
g aseyd ¢ uopoaghennan odi73083U09 ¥ es=ld
i e i
e e | || e — _
uado uado ..
g J9yeaiq }nad1o Janoabueysn v 19)ealq }nalid 1aAcabueyn i

——

ussuBR)uIYS-walsAs BUILOND s4ar03bueyD @

ueder uj uonesyLIIs|g Jo salbojouysa |

_ 3IN2110 oel] _ T I
|
J
g aseud 4 uopoagliennay w_ﬂ_._ J9BIUCD Y @seyd
as0j2 [ )
uado i
'q Jayealq )nalia 1snoabueys Y 19)ealq jinaao 1anosbuey g -

| T T

| uasueyuIYS-walsAs Bultionoes

o hu0e

ueder ui uoneayL3I33 Jo saibojouyss |

_ JN0AID Yoed] M

ey

/ V4

g sseyy L4 uonoagijennan L v/ aseud
aulT joeucsH i

asojo [————
uado

g 1a)eald }nalia 1ancabueysn v 1a3ealq }nang sanoabueyn

uasueyjulys-wayshs BUILIDI}:

\0aBuULYD @
ueder uj uoneoyI99|T J0 SalBojouys |

(e2unoq aseaisaqg =) sounoq

«paads uonebedoid @mmm  ydeibojuey

aABM,, JO JUsWaAoIdu]
paads ybiy

Aojje saddoo . v,
pauspiey-uonedioaid [991s pejo 1addon

& o
Pal - -
< =

Aojje 1addon alIM
jJoejuod HJHd 9lIM JoBju0d S9H

Kemjrey paads YBIH 10} aJIpA J9RIUOD

| :_ma_m_.. ul ABojouyoa | maN auIT JOBJUOY PEBLIBAQ

A3-21



‘wid)sAs uonnguiisiq lamod

waysAs uonnquysiq Ja

L

wes)shs [eamozia spisAen




\._“ I y TN

| Am_p_sﬂov_ EmEa.:rw m:.?m...

Emam>m _mu_buo_a eu_mzmg

ofyoL B
[apuBg ‘Miolop o}

BICOGNS | uesueuus
-l ﬁﬁ_m

,“Emum,nm.ﬁu_..uom .aﬁ_mhw;



| Wayside electrical system




_ ‘ Eﬂmﬂ_\? <
._ :ﬂ:_.m.a_E__,m.____[:E@u alpt

p;%a \ :q 31:1

o _Eoum>w _o._Eou o_tm._._. .m m::mcm.m
= L ‘wieysAs Buijeubis -

Em”_ma”w m:_E_m>> J9ysesiq-

Emumsm :o;mo_::EEoo o__amm_

WIRJSAS uollnquiisiqg Jamod

wajsAs [eol1yoa]e apISAepR







1,-(.

- = r — —— e rT uondalip pue paads puipp [ ainjeiadwa)
S e e e 18} / [9AR] MOUS [ [9AB] JBIBAA [ [IBJUIEY =
ruatidinba BN I21SESi@ C

wayshs Buiuiepp 19)sesi(

lLia1sAs uonesunuwul

wieyshs Buiulepy @enbuyjies

sAs B :_:h‘,\s p 9)SE la




‘:E.wm_:._m_._mb . . = GAIeoR.

__m._

~1elibfs .o..E :

Ik

— Wp0o'l piepuels

J10]9939p ulel] Jo suljing

- Ehcawlﬂowm_l — _mcma 21V

@aaﬂ_ﬂ - =y

¢ , T .a”__‘.‘.mc_xuo mE_ TR b g_ _j
Susuidinby [eime 919 - , -

m.m NOB ) ———
) xr.. 4 = mu_wam__s u._.<

EEm ,,, ‘_‘o.a:ou =

_a._EOu

m«mﬂm

a_._mEa.:_um _muo._ JL2-~

_,H‘_.\_hm“.m.m AQ

-




_ isjues [0u0 el 7 Buijeubis

19}U89 |01JU0D

10308}
L |oJu02 juswdinbg

uoneuroul
wddoss 1z ™

o

193UBd [04JUOD

uuuuuuu

Lo T o

waysAs [013U03 diei] = BuifeuBis Jo AUING |onuod uieped Buyeiq jo suljINQ

wiaysAs Buijeubis



	表紙
	調査対象位置図
	目次
	表目次
	図目次
	略語集
	本報告書における地名表記
	1. 調査の背景・目的
	1.1. 調査の背景
	1.2. 調査の目的
	1.3. 調査対象地域
	1.4. 調査の内容
	1.5. 調査団員

	2. インドの高速鉄道計画の現況
	2.1. 世界の高速鉄道の現況
	2.2. インドの鉄道の現況
	2.3. インド政府関係機関の動向
	2.4. 日本の支援・関心の動向等
	2.5. 本邦企業の動向
	2.6. 諸外国の支援・関心の動向等

	3. 高速鉄道に関わる日本の技術の動向、特徴
	3.1. 基本的な考え方
	3.2. 我が国の新幹線システムの特徴と強み・優位性
	3.3. インドの高速鉄道ニーズと鉄道技術の現状
	3.4. 高速鉄道の技術システムの選定プロセス
	3.5. インドと日本の鉄道基準の乖離、本邦技術の比較優位性の明確化

	4. 予算及び財源、資金調達見込み
	4.1. インド政府の財政状況及び今後の見通し
	4.2. 高速鉄道資金に関わる政府の意向と課題
	4.3. 高速鉄道が導入される場合の資金調達見込み

	5. 本邦技術を活用した高速鉄道導入に向けての支援方針の提案
	5.1. 本邦技術を活用した協力の魅力を伝える提案方法
	5.2. JICA 支援の取り組みの方向性
	5.3. 日本の高速鉄道技術導入に向けてのロードマップ

	6. 本邦研修結果概要
	6.1. 開催概要
	6.2. 本邦研修の内容
	6.3. 企業との意見交換
	6.4. 政府関係機関等との意見交換
	6.5. インド側参加者からの意見概要
	6.6. 本邦研修成果のまとめ

	7. 総括と提言
	7.1. インドにおける高速鉄道事業化に向けた提言
	7.2. 今後の検討課題

	添付資料
	添付資料１ － 面談者一覧
	添付資料２ － 議事録
	添付資料３ － 本邦研修プレゼンテーション資料




