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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this report are
based on the information at the time of preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users based on the contents of this
report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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1359 2.5% ESUEEICH D . FEMEEORIZH > T O TiERnnt »W) IR TE T

HEZB LT, MBS TN 2,153 & KL, %A#l%ﬂﬁvaMG$rm$m)f&D +
EEGMBIX, WA EICa e —F— - [, BEVE - B, s R, RIEY. SR
i A AR B, R, B Th D, FEESMTFE - HliT, diHicBI LT, 1A K IE,
2AEAHIE, 3MEAAATH Y, S L TZ LALARE, 2028 AR, 3MLAKEE 22> TN 5D,

(2) 24 EBREDERVEBRRR

A% A WEIX 600 fFI27= 55RO 24 L, ABHANCKAFBIR A HERF ST D, ST E O

B - ERBOBE R BGREEMIC, BUs. 9. Wb EORIAWE CTRERBEEAEINTEY . A
HIZZHINEIE T D, XA BT DIERFNIT 72,754 A (2017 4, HESMER IR ABGRA R R U5E4E)) .
H A ~DHARNERE TR 154 TN (2017 . BARBABOLR) 120X 5.

—J5, RFEARFICBE LT, M@Eidia s LT 1980 4IRS B AN EBAIC Z A 1 L TR
D, XA ORERBICHLEMRL TWD, fE3 27 BARANME LEHAT~OMBERZET 2017 4 4 HBET
1750 2 B2 DIZE - T D, BEREGH (1997 4) (2B L T, BRI E &N - N/
Z Kl LTV D IEA, 2007 D H Z A REFFEEE T E O (2007 ) 12XV WEORFREROER S
REARIRE STV D,



(3) RiEwVI—EHE

5 A ERNORRE & OBk Ok & N OB HR 2R 1.1, £ 12 KOK 1-112577,

k&S T, BB RN LTV AR, ZHTEBEORREOT — 2 BR\dTh oD, ZOMA
BB LR T —2%H5L, TR (NG ET) OSHENRK 80% & EAIMIZEm N, 72721,
XA FTREISE - NEEAGEIZBAEIEICH D . BN ADOBAREAKE < (4 FERTH 27%0) . 4R
b TARA Y M Uiz, —5T, #fi#kE - PHTEE - fLZ3HEIMEMICH D | FHTHTZE O HEINER D &
V(4 FERITR 46%H8) 23, 17 A 2 MRRERIINT 210 EE D, RO TIE, #HgED 3.4
RA » MEINA R E W,

EWRA TR, EBROSHERK 2% L T 5 b EREIMICE < kRS IMEMICH 503, HHE
FFEFRITOTHERE LT 5, £01E0N2id, WHVEED R &S EIMEMICH Y | 5HES 1RA >k
WMU=3, — 5 CfhlE (BRmiEo2) & NEKEIZBAEICH V| b L,

T SREOEmERICE R 5 & RERE TITAHSOE DB O & & B ISHEIMERIZ S D 25,
i SE AT 2RI H D, Fo, B THLEGE TR OS) RIS 5, Bk D
SSHRRFE~ AL — T T T, R ATRE R @A BIE T Lo eV a LMBIF B TR Y . BB RS
RBENEHE D ZERROOENTHDN, BURTIIZOE Y a VA TE S EEDHHETH D LITE
ZIRVIRDLTH D,

£ L1 A AEHEE O E Nk s i & A@ B sy R

iR & ) % REWZEE (FA) RERESEE _
3EMBE | 2008 0 2009 | 2010 | 2011 | 2012 | 2008 | 2009 | 2010 | 2011 = 2012
HENE (T—27%L) - - - - -

INR 1,036,007 833,098 823,427 786,311 759,378 | 86.6% 83.6% 83.6% 81.7% 79.7%
E @) 47,834 47,938 44,534 44,054 41,760 | 4.0% 4.8% 45% 4.6% 4 4%
®iE (@HN) 61,418 63,419 64,553 69,502 80,602| 51% 6.4% 6.6% 7.2%  8.5%

AREIKE 13,140 . 13,979 11,797 9,740 . 11,562 1.1% 1.4% 1. 2% 1. 0% 1.2%

RfiiEE 13,5633 12,056 13,985 21,442 22,601 1.1% 1.2% 1. 4% 2.2% 2. 4%

finzE 24,907 © 26,420 ° 26,935 31,184 = 36,325 2.1% 2. 7% 2. 7% 3. 2% 3. 8%

|t 1,196,839 996,909 @ 985,231 | 962,232 952,227 | 100.0% 100.0% 100.0% 100.0% 100. 0%

(H{ 8t : Common Templates Transport Statistics Data, ASEAN-Japan Transport Partnership, 2016 4% 8 H)

F 12 K AZEHERE O [ N Yk B & S@kRE oy R

/L S EYamEE (FrY) XBEHESEE |
RIEMEREE | 2008 2009 2010 2011 2012 2008 2009 2010 2011 2012
B 424,456 | 423,677 | 456,448 | 442,667 | 458,781 | 81.5% | 82.7% | 82.6% | 81.7% | 81.7%
#%E 12, 807 11,133 11,399 | 10,864 | 10,758 2.5% 2.2% 2.1% 2.0% 1.9%

MBEKE | 47,687 41, 561 48,185 46,932 47,422 9. 2% 8. 1% 8. 7% 8. 7% 8. 4%

AfEE | 35,982 35,692 | 36,731 | 41,273 | 44,261 6. 9% 1.0% 6. 6% 1.6% 7.9%

finze 106 104 121 131 130 0. 0% 0. 0% 0. 0% 0. 0% 0. 0%

&t 521,038 | 512,167 | 552, 884 | 541,867 | 561,352 | 100. 0% | 100. 0% | 100. 0% | 100. 0% | 100. 0%

(H{ 8t : Common Templates Transport Statistics Data, ASEAN-Japan Transport Partnership, 2016 4% 8 H)
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mERE m/\R mEEERTRE) uEEERTR) = (EKE 8 AfUEE =iz
(Hi#h . Common Templates Transport Statistics Data, ASEAN-Japan Transport Partnership, 2016 48 H)

1-1 E R K OVE Wik &2 31T 2 22 @B =R (2012 47)

(4) $BES TV 2—
7 Z4E# (SRT)
Z A DEEOHEEE T, 1896 HIZAIZFE%Z L7- ¥ A [Egk (SRT : State Railway of Thailand) 737> T
PO EETD L LT4,062km OB EZHRA LT\ 5, Z ON, L 1,000mm OFHREEE 2 4,034km
(EFIEEL, BRIXEAK 94%) THY, N az AU 7 — AEBRZEHE L SY 2 A B iES
TT A=K L=+ V7o 28km (#LH 1,435mm, R - EL AC25kV-50Hz) % SRT D&k
(SRTET : State Railway of Thailand Electric Train) 23EE LT\ 5,

XA O HESGERREEZ X 12 XA OFTHREIEE O KIRE (2018 FHAE)

IR, D OEBIT A 27 RIS HEHRICH TR 0 | AEARR, ALBUAKR, FASHR . BARR,
A= 1 BRO 5 BRKITRBIEN D, BIEE 4,034km D H 5, 2018 AEBU/E THARIXFE 2 3,685km &
9N%% EDDH, ZDI2h, FIEDITEWIC L D BN EL < &2 5 5130, EBRENELSN S
DIZEWEIE DR R OBEMENE L ARWORBIRTH 5, S HIT, 60%LL EOBE MRS £ 7213k
BN EFIZ30FEL BT T DR E, $hEaA v 7 72N L T 5,

RAREERO S b, EA TR B UL, ATTHISRE T « — BRI E 220 i, KEhEH 226
M, ZEH 1,018 [, K 4,617 M, AXHEEESHE I, ZoMIc=7R—F - L— - U7 HIZ
BH 3 WMERAT D (WTHLh 2018 42, SRT &R, ZD 9 6, HI 2 ITHEBTHLD 35% 13 EA LR
RNEEIZ X D HENRERCHEHATERWVRICSH D7 &, Bl b A3 EA TS, —J T, SRTIZ
L5 L. REEHERE S KENH 184 [ & % 273 i, UrxBFIH I KB HE 216 ] & BLERIC 2
THEIENH D,

7pds, BML AN 3 7 HIKIZEEH U CRLE S AU TR HUZ AT TOEAT R TOIL TV D A, #EE Tor
DI LRI DRI RN T2 DTN a ZATHIHEDOBIED — K L e > T D & DIERM b 5 5,



Chiang Mai

Lamphun

Den Chai
Makhon Lampang

Sawankhalok
Udon Thani

Phitsanulok
Khon Kaen

Nakhon Sawan

Bua Yai

Ubon Ratchathani

i top Burl " Nakhon Ratchasima
L ¥ kaeng Khoi
FL AT Aranyaprathet
' "ol X
Kanchanaburi ,,5]1}’ ot ¥ n
" | Chacheonz Sao CAMBODIA

MNakhon Pathom BANGKOK
a7
\'q . Map Taput

Hua Hin

Prachuap Khiri Khan

THAILAND

—— Railway network

Morthern Line

Northeastern Line
Surat Thani
Southern Line
Khiri Rat Nikhom
MNakhorn 5i Thammarat

Eastern Line

Thung Song

Kantang
HatYai

Padang Besa

E Su-ngai Kolok
Southern Eastern Maeklong TOTAL

1,569 km. 527 km. 65 km. 4,034 km.

MALAYSIA

Northern Northeastern

Route Length 781 km. 1,092 km.

No. of Stations 104 stations 113 stations 176 stations 44 stations 7 stations 444 stations

No. of Halts 33 Halts 42 Halts 94 Halts 36 Halts 25 Halts 230 Halts
. . Cambodia .

Connectivity - Lao PDR. Malaysia (Soon) - 3 countries

(M8 - SRT &k}
1-2 Z A OFHREIERE DKM (2018 4HAE)



2017 AF-O A Mk & s & 1340 3,500 N GRFRTAE+4.2%) . AR &P &L 1,191 7 b2 Gl
F+242%) THY, FERO LBV | KK - B & BITEFRITEIMERICH D, 7272 L, 2010 FARATH:
BRI ST, A V7 7 ROHEEOEF LA ZET 2 & LIRTO@E OB A LA — B AD
RRICIN R, 2 - FEMEOER T HREBL TWHEEZXOLNLZ LD, A7 7 RO EB OwEY) 7
TRSF - BESETH D, ZORITEEA 2 EESE TRFESL TR, &Lﬁé%%ﬁﬁfaﬁkbf
W55 ﬁé@ﬁL@ﬁMT%&Q %HhT¢T*@%ﬂfwé& RERT D00, EREFED
MBI 8 2 T EICKE L CRERIC T — B A 2423 5729 ii%&ﬁ%ﬁ%é&%xé

Z T, #hE %&Lﬂéﬁ#T Z 2R 1.3 O 1312737, FHFENT 2010 4212 291 R & %
hifuwﬁbfﬁ%uﬂ9bt%®®\NH$_4%#&ﬁ%MLto%®%i\ﬁ%ﬂ_ﬁ&@
MTHL0, ElEEY DR TH D, FERIZEFEH KR CAGEEIC OV TS 2010 4 F TR L7z,
2011 AE(CHEHEN L, 2014 F % THESICED L TWAEAIN A CERNDS, L, ZL0EHNRH S
ZEEBETDE, 2011 FLRIT, BRIV THEBE L TWAEbEX DD, FROERE T
BTE TRV, BWURESTFR L2 EIN TV RN LICLDHENRKROFEN L EENTND &
EZ LI, WEORHPHESBICHL EEZ D,

#£ 13 FAIZBIHHEFEWRIR DT —H

IEH BifL 2008 2009 2010 2011 2012 2013 2014
b o i i 1517 553 291 492 486 455 409
EHMICEDRER A 160 145 81 104 107 89 40
ERLDREEHR A 308 163 151 228 233 222 84

(H{# : Common Templates Transport Statistics Data, ASEAN-Japan Transport Partnership, 2016 48 H)

HXED 25 SEB I FRAME T

800
700
600
500
400
300
200 163 151 —— N
100 160 145
0 81 104 107 39

2008 2009 2010 2011 2012 2013 2694
—— =W (1) EHICEDIEER(N) —e=BHILDEEEHRN)
(Hilt : Common Templates Transport Statistics Data, ASEAN-Japan Transport Partnership, 2016 48 H)

X 1-3 H AR HPEFESIAR DT — X

LZAT, SRTIH, BIRA AN a v 7%D 1974 LI, ikt L CRTRE NN TEB D, 2012
FITIXREBRDK 986 B/ 3— Lle o> TUWvD, 2000 705 2012 4-FE TO SRT OB EZR 1.4
T, LaL, HOBRICKVEKESNREIN TR, EEO5 & EIFBHEEEZRIEL 725 T
Do ZOXIRRERBUC LY | FEOTROMRPEEERRD L 720 | GRO X 5 IEE 72075 -
EHMTONURWER L 2> TS D EEZ D, 72d6, 1998 BTN 2[R VIRFITH L Tl



SRR - [E 3 H9 5 PSO  (Public Service Obligation) il EE2NE A S, #0HI 22 BEfEE & 72 ST
W5, —H . A BUFIE, %ikT 5 X5 IC Bl iR A2 Pl & UM EEE 2 e kA b &
B EOSEFEER RO 72D O R MFHEN 1 5 HEHFH L E ST\ 5,

SRT DL OB E & LTI, 2010 FFIZ ¥ A WA K ONEIA O W /10 T CHMGEE T CHTE Y,
ZEEFT, ARENEEP R OBEERSEE O 3 SOEM (B Fx A== k) BH EIFThb, SRT D
MK AR 14 12837, 2O OMMITBIE, BUFRE Th L0, fERIZRMtEZ 2 —L352& b
FHE SN TS, S572% SRT OFEREEIZ W TIEGIRT 523, TAHFH 72 BEAF IS B O B Lo 7 3k
FROBTEX ., md kA O, EE Y U7 KRGS ZE B2 (ESCAP) BFEEL TWD 7 U7 Hilrgk
18 (Trans-AsiaRailway) D% A~ ¥ v —[H (R 263km) 2 ENFHH SN TWD, ZD72H, Kt
WOFTRFERK YL & & HITBEREPEZEII LT hkx TR LA F v, REFAEIK COHEAMBE % « £
ko LD L EX 5,

#£ 14 X A[HE (SRT) OIBAIRN

(BT : F5/3—) High : JICA (2000-2009) HiBE : ADB (2010-2012)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
EEION 7,535| 7,835| 8,064| 8653| 8,647| 8,489| 8,967| 9,040| 8,649| 8 453|EEIA 11,119 11,510 11,171
EXER 8,266 | 8,756| 8,879| 8633| 8562| 9,412| 10,542| 10,571 | 11,649 | 10,956 | &% &M 12,033 | 12,995 | 13,380
[EEZIERS -731 -921 -815 20 85 -923| -1,575| -1,531| -3,000| -2,503 | & %F -913 | -1,484| -2,209
BEMRA 218 523 145 206 10 37| 1,995| 1,088 0 0 [ BERA 2,061 2,040 2479
EXNER 4,901 | 4,376| 4,700| 5852| 7,909| 5502| 6,822| 7,422| 7,205| 7,733|E%NER 9,045 | 10,026 | 11,428
fig% 5354| 4,773| 5370| 5627| 7,814| 6,388| 6,403| 7,864 | 10,205| 10,236 | FEFI% 7,807 | 9,471 11,158
?;(E)zifuﬂ%) 5,354 | 10,127 | 15,497 | 21,124 | 28,938 | 35326 | 41,729 | 49,593 | 59,798 | 70,034 77,931 | 87,402 | 98,559
(H: RPGETREE 4 1 . HASOE Y A7 ARHHLE . 201642 )
Board

Internal Aud\tlng ofcummmon“ nu...uu..uu-.nn....u..unu.u..n..u.nu..uE
Committee H
i Board of Commissioners, s
Internal Auditing Dept. Coordination and Secretarial Center
Governor :

S.R.T. Electrified Train Co.Ltd,

(SRTET)

|——= Chief Financial Officer (CFO)

' Operation Control
Governor Bureau Dﬁfision ——= Inspectors Bureau
Public Relations Center = Risk Management Center

|-——= Railway Police Division

Deputy Governor of
Locomati id Rolling
Stock Business Cluster

Deputy Governor Deputy Governor of Depuly Governor of

Deputy Governor Deputy Governor :
Property Management

Deputy Governor

of Infrastructure of Electrified Rail Traffic Business

of Strategy of Administration

Management Cluster Business Cluster
Eane Signalling and
Human Resource Finance and Special Project and 2 GnNThy an Traffic Operation Mecl | Prope!
| - 1 Telecommunications  f—e = ecnanica roperty

—* Dept. = Accounting Dept Construction Dept Dapt Dept Engineering Dept. Management Dept,

Infarmation < : Civil Engineering Electrihed Rail Passenger Service Procurement Bureau Land Development
[ Technalogy Dept [ 2torexLapt. Dept Management Bureau ™ Dept (Ralling Stocl FI"’J"' t Administration

Malntenance) e

Palicy, Planning, .
—e Service Research and  j—e Legal Bureau |—e Freight Service Dept, Land Ownership

Development Bureau Management Bureau

T Cent Medical Bureauy Traffic Business
e Trainning Center e c 3 T 5

. ’ Strategy Bureau Market Management Bureau

(Hi84 - SRT &8h)
X 1-4 SRT Ok (2018 4EHIE)



4 NrayEBmEOEHEE

Nva g FRTE OB THEGE AR E X 1-5 1287, N3y « A4 LA (BTSC : Bangkok Mass
Transit System Public Company Limited) 7%#% 9% BTS Skytrain (227 A7 ¢ v ME (E—F > b - V%
Lu—) —w s (ENHRY - = U —#]) . BAR 1,435mm, BT 750V =g L &
FHEER 37km), /N> 227 « A hu (BEM : Bangkok Expressway and Metro Public Company Limited) 73
HEHETHMRT (FV—FA 2 (FITUR—r - ZAT—U[ (§)20km, 2004 455 £B46) KOV
—TNT Ay (NS TENR - AT — ] (K 23km, 2016 FEFERLR) ) . WAL B 1,435mm,
B 750V =S AL AFHEER 43km) &Y SRT 7434t (SRTET : State Railway of Thailand
Electric Train) 23 A7 AR — b L—yL U 7 (N H A« AT 7 — AEREZEHERM (]9 29km) |
#AM 1,435mm, 233 25kV - 50Hz 28288807 K) 2 5,

NSO TRNOFERTHEGEIL, /S22 7 FHREIZ I TEINT 2 s 75 B~ 0 kit & OV
(72 28 @B OREFN 2 XD | &7 A ORRFERIE L WEDFENT A OPEHEIEAZ#E U, #iREOWEICH
532 B TRt S vio, ShEEE IXRM St BTSC » BEM & SRT O 12410 SRTET 237> Tl
DN, BEEROREF R DRAIZEE O ¥ A @HREAZE A (MRTA) 2T TR0, BTG %
BEHLTWD,

a7 TN OERSHT#GE OFEREHEIZ DWW TIIERIER T 225, 4% BTS (7 —r J A ) OFE, 7
N—=FGA DI, Ly RIAL L - F Lo TTA BT T A Zu—TF4 ORI E 8%
S OEBREMBTEINTEY, vAX =T F NI EFEEZREMMPIAEND,

[

Mass Rapid Transit in Bangkok

5 Lines: in Operation (108 km) . -

* Airport Rail Link

(Phaya Thai — Suvarnabhumi Airport) 28.5 km
* Blue Line

(Hua Lam Phong — Bang Sue) 20 km o
* Dark Green Line

(Mochit — Samrong) 29 km
* Light Green Line

(Nation Stadium — Bang Wa) 7.5 km
* Purple Line

(Taopoon — Bang Yai) 23 km

(Hidh : Railway Development and Long TernwltPlan in Thailand (7" LB &¥H . OTP, 2017 411 H)
1-5 Ny ay OFSHEEE O M (2017 FEAE)

AL DHERBIRTIENAEOER
HANTBTHA 7 7HINER & LT, BARTEESGE - B HEhERIE 2 1L U & T 285 MmEMHICo
WTERAZZET CIEV AR E I L TV D, @EEREIC DOV TR, 2012 F6656 S vz B 2 A BUFRI O



MOI ICEDSLSBHEY —F 0 7 7 —TIZB W CEBRIR L £l L TV 5130, gz >\ T
I, N—=TNTFA VDEEY AT AR RA T F U AREE ARCEEENZEL TV 5,

BB, A OBERMEICH LT, InETICE ofEFRMAMEG S TE iz, BERBMICiE, £ 1.5
WRT L DIZ20154F 6 HRE TTR 518 EH A HEE S, A T 2016 4F9 HIZIZL Yy KT A D
3 (AR AT & - I OFES) & LTH 1,669 M AL S, AR 6,787 (EM & 72 o7,

faDA 7T TaYxl MTOWTH#EEZED DT T, XA DL 5 RpiETOA > 7 T iR
B G, s b 3 D FE O = — X~OFMR AR IO BEMER RS FBFHIND L 91T o TS, &
Tow AT v 7 BHEIL 2020 SEETO 7THEMDOA 7 TR L LT GDP D) 20% (ZVERd % #0248
K12 I NR—Y DOTFTHEREEED TV, NCPO IC L B EE (77 2y NEFEEME) O F Tl ek
EERMERCRR A - B, B CEEEOEW S DIV IATDEIE N AL TVND,

£ 1.5 XA OFERMFICT 2 MMER (2015 4 6 A K E TOEFEKEE)
JICA &K 0 1Bk

{5 o ANy S AN R
POEBE R4 e N N HEE FHFEME
&F LA &F LA | s

1969-09 | [EISkHEA i SR 2,836 | 5.57% 18 5| # A EASNE
1981-04 | S HC A G 8300 | 3.00% | 7 A K 30 10 | & A [EA7 §kE
1982-07 | SRT il )it ) Hi szt i 9,330 | 3.00% T HA R 30 10 | 7 o [EA7 §kIE
1983-09 | SRT {5 ek BT RALE 12,800 [ 3.00% W7 B AR |3.00% BT AR 30 10 | & o [EA7 §kIE
1984-09 | SRT Sk /) « 485 Eah s R i EARS 6,401 | 3.50% W7 HA R |350% | MyTEA R 30 10 | & A [EAEkE
1987-00 | E#kE BREfkEG S /) 15k #2 W 3,937| 3.00% | T AR 30 10 | 7 A EAHE
1988-00 | FF v « LAF ¥ U EEERFE 1,013 | 290% | =724 F |290% T AA R 30 10 | 7 A EAHE
1988-09 |V &b w7 - ~7 47y MR TE 3,002 | 290% | =72 AR |290% T AA R 30 10 | 7 A EAHE
1990-02 | 72— ¥y T A - o ghEdkRRE 8,158 | 2.70% | —M7 2 AR |2.70% WHT AL R 30 10 | # A EAEE
1991-09 | =8k o Hsad EIRR 10,711 3.00% |7 %A K 25 7| 2 A EHASE
1993-01 | [E ki ik 2 % EARS 10,331 3.00% | —f¥7 54K |3.00% | 724K 25 7| &+ EAgE
1993-09 | [EISkiE i imge 3 2 W 13,631 3.00% |—fk7o 24K 25 7| # A EASGE
1994-09 | [EIkHE S L9 B2l 7,651 3.00% |7 HA K [3.00% | 7oA K 25 7| 4 EAgE
1996-09 | [EISkuE kL3 %3 7973 | 270% | T EA KR [230% | kT HA K 25 7| 4 EAgE
1996-09 | /N> o 7 T ERE F EIARA 26,586 | 2.70% T HA R 25 7 | BB E ki E A
1997-09 | /N2 o 7 TSR F 552K 32,659 | 2.70% W7 AR 25 7 | BB kG E A
1998-07 E}E(f:%{: ‘;ﬁﬁfggf% ) 29,792 | 0.75% ST HA R 40 10 | o0 R R gk At
1998-07 E}Egigz igﬁi% 2979 | 2.20% | —fETHA R 25 7| &4 EAEGE
1998-09 | /N o 7 T ERAE F %3 K 23343 | 0.75% T HA R 40 10 | &0 RE s gk A ik
1999-09 | /N2 o 7 T EREE F %4 K 64,228 | 0.75% T HA R 40 10 | &0 RE gk ik
2000-09 | /N2 3 s T EREE 555K 45818 | 0.75% W7 AR 40 10 | &0 RE s gk A ik
2008-03 | /3= 7 KRR DAY R (i o 2 ETRR/ 62,442 | 1.40% | —f&TZAF [0.01% T AR 25 7| A EEEE AR RN

(R=TNFA )
2009-03 | /30 = o KA AR T EBR/N 63,018 | 1.40% | —f&T7 44 K |0.01% | #5744 K 25 7| # A EAGE

(Ly RIA V)
2010-09 | /30 = 2 KAkEME T T H2 W 16,639 | 1.40% | —fk7 %4 K [0.01% 25 7| A EEEE AR RN

(R=TNFA )
201506 | /32 =7 REHRREHE L v 2 B2l 38203 | 040% | M7 HA K [001% | #WHTHAK 20 6| & A HAEKE

(Ly RIA4)

e 511,781 EHM

(i HRSRETSER 7 (M, AASE S 27 LA, 2016 42 H)




1-1-2 FFEERE

(1) HEAVTFUORBRFE

AR DL ST, XA T 4B b ETHLRVWAEY— RTEIEA > 7 7OEENEDOONE I L LTS
Tenn, SREREPEREICK L CIIMkA RTEENIAEN D, FRC, BBRHEORRE - JEE & & b ICHMmKL
OHEMABALETH Y . £ < OEREEFLCZ O OTHEN RIAFEN DD, TENOE X A THEET HHE
HHEEDODBRNRROOND EZATHD, UL, XAI2iE, SHEEG A — D —3GFEET, E-EEO
a2 G T 2 A= — bR, 2o D% < ZREMNED S DAL > TV 2 ONRBURTH 5,

ZDRME A OFREREPEE DM & 72> T D,

ZANZIBT D $l il K O OFS S O AR & B OHEE 2 M 1-6 KU 1-7 1TR”T, Fltk-T
%@ﬁ%é%@®\%Aﬁﬁ%ﬁﬁ%k%<t@5%mﬁﬁw1m5:kK\:@ﬁ%@*%ﬁ%MT
W5, ZORI)RBUREENE 2 BB 5 & 01T, EFRAREFHEITIVT, EPNOEKIEBEIESE OB KD
RA 7T HHZDHEERERE L CBERIZBIT O TEY ﬁ%ﬁ@&@%\gﬁfﬁw&) bihvd,

(E73USD) B ROBMALRE(F1) 139.6 SBEEmOE D MBI OMALEEREE (241)
70 100%
61.0 90;
60 80‘; 26%  28% 30% 339 2% 24%  29%  28% 26%
3
& 0% 6% g2 3%
50 404 iﬂ 70% gy (2 0% 0% 3% 6% 5
0 i 2 60% 18%  17% 3% 18% 19y
iﬁ 29.2 *:ﬁ; 50% xS 34% 1%
ééw 27. B 40% 17%
] 2l 30% [ 60%
20 61 M . 0a 2 o 52% [l 53% I 1o, I 55 W 52 W 0
10 7.6 6.4 10% 31% ll33%
o alills =
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 oo B s o
. . al73 am G i MM al73am
" REREERVAE(BERX) wRERMMERFEROHD & I RUZDHH & B A, EHRUEREUICAEOHA R
. . A
b3 H1d in 00 il N\ EH — B FS An — i
(BRIE HL & 2 DFR & O ABH — i A) (ki L DS 5 — Wil )
(Hi8% : Foreign Trade Statistics of Thailand, % - F#544)
WY +
B 1-6 A Z351F 2§l B K OV OHR L O Wi AKE & 55 O RCE S O HER
(B7JUSD) SkIE B B R DEIHEE (2 1) 13 SEEBMD IS MBI QM EERES (24)
1.4 6.15 : 100% N
90‘;‘: 2;/2 6% s 20% %
1.2 29% 0% 29% 11%
80% 14% 0%
709 coB 0% 1%
10 0.80 H 28;’ 3 70% 67% 70% 29%
w08 fg 50% san F 7 e
H:ll 7 %
g0 0 o, 048 44 gEJZ“ 400/ 0 o
0.4 0.30 0.37 2 30% EIH BYRR 0% 5% o
0.22 0.24 = 20% 19% PR At 19% 43%
0.2 10% 21%
0.09f 0.0 0-0I ool 0.0 oo 0.0 0.0 0;: &

0.0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

- OB &R ERBROBEEBLRICCNSOHS S
EHERATFERVER(BER) mBERAMBEEITETOES HF TL—%RUZDEH & B AE, EMRUERBTCALOBH R
(B8 Hl] & 2 OHEL S O AN EE — i) (B B D 0 — i )

(Hi# : Foreign Trade Statistics of Thailand, # - FE%54)
X 1-7 X AIZIT D EkiE i & O O L Ol HHEE & 585 O RE & OHER



(2) SEERTEHFEKE

PRl OMREFEEZE LV MM OREMGEZ FE ST H7-OICIE, SLEFEF OPRREHE 72 S1G U7z B
DEIFAFE G EETH Y, ARTIEL, O X5 REH 2 PERAEITTFEET (RTRD 2SEEERRZ 5O
TH-OTETRY, BREFEFEDVRD DEMEAFEOL B SHEEERICKT 5 % OBANEE 1T
S>TW5,

IHNETIZAANITBWTEEDRIEEN RN E WD T &IE, T D OEINS I Dk RN
HENTIIAETEREINTELT, bolXbANEIKEFEL TWD LEDIETH D, $EA 7 TIFR
ZHEET 2720121, BETEESINZ R LT Ui bnz Lid, # A BUFHERE KW TE D,
$RilE D L] A — Jy —ROE L FE T RS T o EEARG T 2 & A A BAER L TV D E WD AT ¢ T
bbb, T2lZL, ZHICKTT 2RO BN 2T RISNTE T, BNSTEOZEN R ELT 5,

AFHATIE, RPN EAE T O 2 DORRLWFEEE LM LIz, ZNoa2E 25 L, B TEIEME
ENBLD L13B ZHD . FESNENT RIS L B EDSER T 2 BRI ey 2 i T 5 T BRERINBA%E
BEORITEHEETH Y, T OICKDBEREEED AMBERDRERBETH DL LB R D,

7 NSTDA

Z A Tk, BRD BARD RTRI (SF Y4 A B DXL A2 NSTDA 2AAGHA 2 BRIA S 5 LIRT L v
T B LTV, ZODHRENIT, NSTDA % % A (28T D FF 0 D $kiE FE 3R O Hiff 72 % R iy
WCH O BUFRERA L e 55 L K%ﬁ&@ﬁ%@ﬁ&'iﬁ-EV*XM$¥"fé%@@cm&b
TEx, BRIOSEE TN Uiz, Hi#EONAE & LTiE, ShEDLZRETICHEET 2 A T AHM T
%67v~%%%%_%¢6%ﬁn:yF@ap@kkib\NﬁDAﬁmﬁﬁéﬁkﬁmﬁnﬁmw
Nk & 7D Z L B L=,

L2aL, Wik OfE R, NSTDA 1%, SREHEAMAFIEATORRIZE L CERIZL T2 b 00, BIRrY7R
BEHRENZIZRE > TE LT, TOEMBETIERWEEL bz,

4 TISTR
AR X 512 NSTDA OFUR A $ 2. AN & L TH MR & o252, RFHAEFIZ JICA ¥
A B BB Z2 5217 T TISTR Z 75 L7=, TISTR [ZHLG R 2 &M L TR . ABEHRML O
PERERRBR 72 K2 X4 A ENA D A =T — L 0V ZFE L TV 5, BRI, RAERBELE LT, A A b1
AT RERRBREE T BRI SRR OB DS FTRE e v v VBRI R C L 2B D LN T
o, o, SGEHEMH T L— 3R BB A Z 2018 4 12 AICEE L TR0, MERERF MR O EE
PEIZOWVWTHRI L TWD X HITE U7,
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(s« ) (sl - )
BE -1 W BE 122 3L —fEiE s

(3) TL—xE&

RO X 912, X AR DERRKOEEFEEFIL SRT TH Y . BIEMH Zh T 5 88kHlR DO N,
1/4~1/3 F2EEA SRT "NEEL TH 0 | ZOMITIAN O OFEIC L W B EL - T\ b, Ailid &
2015 DO EAT L—F S EOM A FIEIC IS < & SRT (2R 2 #gkililin 7 OFREIL. £ 1.6
WRTEORbDTHY, HETE, EHEREE, FHonTnbiiErRZ eV 5,

F 1.6 X AITBITDEET LR EORE

HH ARENA

gy |FEAMUC S MBTENTONTHY | FLEH R OZ TRESA TS
’ . HEREAER X A OBR L A DANE VLD E 2o TND,

BAED SRT (I SN D EBEL N TR EAT R L2 b O E D s iz a3 5 4|
BANEEHE | R OME NN, #ERE LT, HEARAMMAETEL WD, T0h, T4 7% A L=
A NEEB LUIZRFETHET 5 & BRERREBNTHE S 72> TU7Zeu,

il 7 1 X E IR AS RS L B2 TH 0 | MR Bl e il 1 2 fiRG T & BIRTH &
W42 Z L BNeREfmt DL M 2 Mk T 2 T2 O EAR AR TH 5,
SRT TWL8E & 3 2 HlHF DOEIETHI 12,000 fH/H Th H A3, #HNTOHRERE
1% 3,000~4,000 i/ H & FEED 1/4~1/3 Zi =TI E 20 IE2s, (i s

)
BHE 13187 X ICHELN S, REDITEINEETH O | HES D D OB A S I -
Tb\éo

=

)

(gt - JICA FRAEHIMERK)

BERMTHLHERENSEROND

(i« F8EH)
HE 13 BMIFREC LV MR S 7 SRT BUs o s5ek G 7-
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1-2 LR FEICEET SBRHE. BUR. E9%
1-2-1 FAFEETE KR UBUR

(1) sEBRORRE

7 RBEIVA—DIRRAZ—TSUELBEY T 5 —DEHEE

Z A DRI~ AL —T"F 2 (2011~2020) THEIT by a & BIEZK 1-81Z7-7, 72,
ZHICESSBREY 787 X — 0 BIEEOHISSE AR 1.7 177,

RiBPFE~ AL =77 Tk, Ff iR REE i T e o BV a Ui bnTtnsd & & bic,
R TR R —ERAKHEL T 72 v ) T 0 ORI EMEOm . = 3L X —H% K OB
ko, AASER A OMES O BAEICK L CIISbENEmE ARSI 2 BT VERD 5, ZHEHE
BRI 7 H— 2RO 2017 FETPRICEWTEREY 71 7 =K 2% % HHTn5 (X 19 )
ZEIZHBNTE Y BARRICITASHREE OBBITK 23%., B HT#E O IZK) 28%., mnddkE
DENFIZRI 31 %REI VY THND TFETH D,

“Towards Sustainable Transport”

VISION

National Transport Master Plan 2554 - 2563

GOALS

: U sustainable
®* To make Thailand a Hub for Connectivity - =

* To provide efficient transport system, good level of service and accessibility ’}

to economic zones and community
* To improve and increase safety in travel and transport
* To promote energy savings and environmentally friendly transport
* To upgrade the accessibility and increase the use of public transport
* To increase mobility in tra

vel iﬂi rnsport . &@ _

(Hi#k : Study on Transport & Traffic Development M/P — Summary Report, OTP, 2011 42 H)
B 1-8 WP~ A X —T7 T (2011~2020) (ZBITHEY a L AR
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= 1.7

PR~ A X —T T BT A8EY 7 7 X —0 B ESCHEG A

B =

L

B R

ER R

1. ERSEYmEE~08k
TE O

L1 EFEY s s~
e s 2 T2 DPIEN DI
fii « SR

- LD FUENE, B R O
(BRSO E B
EOEEE

- Lat Krabang ICD Z &9
% $RE D [E B ik

2. BEIOWIEY AT Lk

2.1 BRFFF X A~DOPE DRE

R OFYEME,

- k% M O Dk

KR DEIEHER L LTD| fi EEVE L OMSHEMEDS @R | - SO EREE TR

RE D 2.2 HI A T O PR CYNAON V7L TES - HIHED LA TIREE
2.3 RN LT OFT | - EAT K ONEE DM | - SRT ORFEMRDL
BRI i N (FRF-DH )

3. SHEDRAVEDN | |31 FEEk BARORSTOUGE | - Flei, S L OV |- i
3.2 FIEGEST EOFEPL I | B OBYREOR) |- FEEEK

4. BRE~DE—F LT
~ D

4.1 BHEIZ X AT/ OME
WpigE O

- iR S OME ) O i 15 &
DI

- Rk Z—InbDKR
RIGGE O EIR

- BRE OSSR
- Rt Z—nE DR
SNEH A OYEHE

5. 7 7 A LT \ASHE
FEEE U CO8E DRSS

51 BuE~OT7 7B
7 4 Dlh) E

- WP EHEOE~DOT
72T 4 Dk
- K2 O B m)

-BTS. MRT % X SRT D
YN
- FlI I i e e

(H{ 8 : Study on Transport & Traffic Development M/P — Summary Report, OTP, 2011 42 H)

Transport Infrastructure Investment Action Plan (Priority Projects) Year 2017
56 Projects with Total Investment of 65,628.60 US million dollar

Continued Projects from AP Year 2016

Action Plan Year 2017

7 Projects with Total Investment of 36 Pro with Total Investment of
24.978.15 US Mill.Dollar 25,629.46 US Mill.Dollar
(No. of Approved Projects = 2 Projects) (No. of Approved Projects = 1 Project)
‘%f .:.:::::::::
Double Track Rail Network i s Transit D High Speed Train Common Ticket System
15 Projects 10 Prolects 4 Projects 1 Projects
14,958.16 US M. 202277 R US’M i 20,035.18 US M. 38.72US M.
(22.82%) (3.08%) R ) (30.55%) (0.06%)
n fo mma)
r— 10
i L1 = el st
Motorway & Expresswiay Road Facilitation Maritime Transport Dev. Air Transport Dev. Public Bus Pi:ucuramant
8 Projects 5 Projects 5 Projects 4 Projects 1 Project
8,717.03US M. 613.52US M. 1,131.63US M. 1,750.61 US M. 64.92US M.
(13.29%) (0.94%) (1.73%) (2.67%) (0.10%)

Source : Ministry of Transport [ Remark : FX 1 US Dollar = 35 Baht and US M. = US Million Dollar 14
(Hi#% : Railway Development and Long Term Plan in Thailand (7" L€ > &¥}) . OTP, 2017 4 11 H)

X 1-9 k7 X —2ROPEFE (2017 4)
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4 SRT (#mfEEkE) BEROFEREE

2011 FRITRE SNT 2@~ A% — 77 Tl BEERHROERECHES R, 55 - BE 51
KR, BREE, HliRES, 2 0FENM BT LN TS, B, EMEERTERIEMN S, 2
[T 14 X[ -« 51 2,488km TOEMMAFHE SN TEY (X 1-10 38) . 2 TORERENERT D & BEFEK
MROBRX M OBIG 1L 70% F TEMT 25 B CTH D, £z, 14 X - § 3,100km O FHREEf & G &
NTEY, EXENERT D & RROBIERIL 7,100km FRE £ THEINT 5, 20X 5 ITEBRIECH
MREEN DFED e < & URFIBEABNIIE X Bl b EORNEL 725 2 Enb | Bkt — B A DKL
BhHEVE « LRMEOHERT - 7] I3 L CABBER O R R5F « HEALVEELRDLLEEZXD,

| f \Hoves
Chiang Kheng

ﬁlf‘is:ﬂzls'aﬁinu X

Urgent Phase

f Bﬁ'l-é'l’l'l\'-l TERENN 993 Tlamer

(egrrvdamniaaiig

Seven routes wilh a combined length of 993

km (under construction}

o P RuT Wi e

Chachoengsao-Khlong Sip Kao-
Kaeng Khoi
FAUF T UL l
Thanon Chira Junction-Khon Kaen

0 PROTEER Ty T T T
Fap Kabian Pak Nam Pho
o anu-thirmels 4
Lop Bui-Fak Nam Pho
a unnlgu-iativ
Makhon Pathom-Hua Hin
6 Fotiw- Uiz Mg
Hua Hin-Prachuap Khir Khan
o ilazmon Fudanu |
Prachuap Khiri Khan-Churmphon
' .
L] — =
NWANWUS:o:N 2 L | emrunannon X
Phase 2

7 iy M smaena 1483 Hlaw s
:_21@?::w;'nn‘nﬁ":uurﬂna'l:’ﬂimqmwm}
Saven routes with a combined length of 1.483

km {under the tender document preparation
procoss)

e Toneteai

Pak Marn Fho-Cen Chai
e Fealond

Den Chai-Chizamg Mai
PEUMI T HEIR 1Y

Khon Kaen-Nong Khai
PumenuiAsz-quanrail
Thanen Chira Junction-Unon Ratchathani
g - 1

Chumnphon-Surat Tham
asunFaat-gurnam iy aaaan
Surat Thani-Hat ‘Yai Junclion-Songkhla
UM MU

Hal Yei Junction-Padang Bssar

L]
nwsniwatelnu
New Routes
2 Hunna sreana 681 sy
(OYELVE NN SATIANAR krAs )
Two new routes with & comblned length of 861 km
{undear the tander dacurtent preparation process)
(B3 I R R TIE (TRETEY
Den ChaiChiang Ral-Chiang Khong
dnlri-namms-uaemis

\9 Ban Phai-Mukdanan-Nakhon Pharom

QOO0 000

Fadang Bacar

(Hi8h : SRT &BE, 2018 4F)
X 1-10 HBHEERE ARSI 1T D EAM LI ONE
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AR O~ 2% =77 UM B -1 T K 91T, 4 B#E 8 XA (b 2 X, BEHE 2 X,
FHR, FARR 3 XA TRt 2,766km O @ ERE AR FHE S TR Y | EHIFHEICALE T 5TV 4
XX 2022 FETOREMEHIBEL TS, 2095, bt (NrasZ~Fxr<A) I L TIFER
E 23 D EGR A A FEhi L, BHB 2 3 LT\ D, 7o, BN a s~ Il A ITHPEP R L
TEY ., —EXE O 2017 4 12 AICBtt ST, AT, ®ffE (Rvarz~73—2) [XPPP T

N TR ANGATN

nwuwsuualnsdnissnlw

ADIISOFY
UL High-speed Train Development
Pian
) Mo Ko NWUS:8ISYAIU
& Urgent Plan

Hunlan ik { 3 4 1Aunnd 35009 1,508 Pl .upg
: -4 o Four routas with a combined length of 1,508 km

e w0
Bangkok-Nakhan Ratchasima

e ngame-seee (9es 3 el

o it i sedsd 1 enlvanidagadnnoia 3 aunnilu
b i i 1 - !

iR wwrslFraenda @anuiiag g i)

o Nakhon Aatchesima N i
FEEIEN 2 "d‘:-&ﬂ[ﬂ:ﬂ.ﬂ‘“f&:ﬂﬂd

S e Bangkok-Rayong (connecting three airports)
e o Phase 1: High-spcad railway scamlessly
connecting three airports (Don Mueang-
Suvarnabhumi-U-Tapao)
Phase 2: Extension from U-Tapao ta Rayong

nzaw-Relan
Bangkok-Phitsanulok

UATTAEL - MBS AR

Nakhon Ratchasima-Mong Khai

Hnuus:=g=-Nna

Medium-term Plan

2 dUvma TEuEm M 400 Al

Two routes with a combined length of 499 kilometars

ERT T ST
Bangkok-Hua Hin
Frenglian-wos
Fhitsanulok-Chiang Mai
NWUS=8-819
Long-term Plan
2 FM TEUENN 750 ATRLIRS
Twe routes with a combined length of 759 kilometars

O
Wl U "'t';-,q.L . .
Fagang Beser N o Weitug 7T iand)

il
i

E o
 Stigal

Hua Hin-Surat Thani
e e i For - Ao §
Surat Thani-Padang Besar

(Hi#h : SRT &£}, 2018 4F)

Tl

1-11 % A OFRT R B RSk E 0 B AR F

15



(2) Na)EBHEOETEGERE RO REE

Ny arzFmE o TEE TIX, M 1-12 1R a7 gHEE T EE~ A % —7"F - (M-MAP) 73
2011 ARICRE S, BRI AED STV D

BEIL, T —TF A VBl - Ly RTA - ﬁV//74/ﬁ@ S LN D A N === el
(MR & HE  L—b) BDARLDOFENE, N—T VT A IEHEBEFORKGR, L —F A4 & F— L KT
4 I Bangkok Metropolitan Administration (LLF, BMA) 23FtHl[H &9 BRETH D,

Fro, BBAEDP R L CBIEET O a7 gHERTEghE~ A2 —7 7 o olE (M-MAP2) 12k
WTIE, SOICHEBEBRPBEMNIND HIALTH Y, 4% b A 27 HHE TEE < O TEE KR D
P FHE L OERINL TN EBZXOND, "B, ZOYAZ =TTV OUGET AT ¥ 2 —/LIE, 2018 4F
FETICHFEETRZ L, £ OMREZZT THEHROTM A 2019 K F TITFEHM L, 2020 DG
HREBIND TETHD, ZI T, FABREEZEEOR—LAX—=UZHE I L TW e o 7 #ifi
OFFTHERIE ORFRFHE A X 1-13 1277 K 1-13 1K 1-12 ONEFEL Y & S HICERSBMS TS
Tl B O~AF =TT DWER M-MAP2 D RT 7 1) IZHTNHOEMMSBIMEN S &H#E
H=insd,

secscscefoi o 6 o ©F e 8 o 8 o & o o'p
° Zal
=5

(HH# : Development of the 2" Blueprint for M-MAP2, OTP - JICA, 2017 ﬁi 7 H )
X 1-12 S a7 FHEOETEGE~ A% —7 7 (M-MAP : 2011~2029) & & BHROEHRI
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M solwwikwups =} .

Metropolitan Rapid Transit L] -

nsonwa Bangkok

Fuan ewy wednkal 5]
iy D eeas TR

et

@ *uwmhra | 20 D

fisdbas da

]

D anela sl
medmS nmus;_ T lna?

Y = L

(HEh . XA BERERFR— L= 2018 4F 12 A BIfE)
B 1-13 N2 = 7 ZRHE O T #E 124k S R i

(3) SKEFEEEXOERICERDAS

7 BERERRICHTIHEEEEXEOMEDT

014 F5 ADED Y —F#—THRELLT T2y NETEBHEL, BURtHtEOZEX R L, REFR
FE~OT v R HHET D5 T RFEDORINLHABBRZ ZOEFHRICLEFLTEL, £
DOHIC, 20 # FEFENE 2 2017 4F 4 A A - HiAT ST HEEICBUE T 5 e EAL O EF G & A7
fHF 7z, E72. 20 »FEEFEM & ZOMOEROBGEEZK 1-14 127 T,
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207 4 FIF WM |

WAL 2R T | FEseREEsE | | RRmEEm

1279 Bk | s |
TV E WAL ST :
BB | BH] ORI |
AL BOEEE e e—————

i

#/ b A O Dl | \ R BEAH |

(%) NESDB (2016b)
(K T2 A4 Z 2 K40 EiXmh (FidE) . BAKAE, 201748 A)
X 1-14 20 » FEFHEME & 2 OO BUK OB

BOHTD 20 7 H[EZZHEME “National Strategy 2018-2037" IXEFRFILSHEZEES (NESDB) MR E
L. 2018 /£ 10 HIZAR LTz, ZOEFEIEHRE SN RITIE. T E TOBIERLZOH TR
7R BAFEHIE 3w ST TR 272 2 L ~DRE RS % DBOEZRITFE 5 B OB S O BhEE, B
FHEHIPEZRHRICERAI TH 7o 2 EENET bl ZORBIERD L5 IZ8EED 7 ¥ =
7 MRERICHEL LI TR EEILHICER TN D

BREYIZ, “National Strategy 2018-2037" CTli&, 2037 FITIFLEFAV TL 2N E Va2 LTH
FonTnsd (KM 1-1528) & &biz, LITIORT 6 DOMIEA R STV D

Thailand’s Vision (2037)

Thailand to become
“a developed country with security, prosperity and sustainability in accordance with the Sufficiency Economy Philosophy”

I P o ° )
S o Promoting multidim L Broadening e O o
Enhancing different capacities Fromoting mu ensional opportunities and . ; ; -
to promote constant human capital development 0 1o e Improving quality of life Refoming govemment
Creating national security o nor develaprnent for righteous, skillful, and i sociaty based on green growth administration with a focus
for public contentrment quality citizens .
Aas

* The nation enjoys solidarityand is resilient to bothinternal  *  The country enjoys constant economic growth and becomes * Development should promote constant growth in terms

and extemal threats and changes, with established social, a high-income economy with decreased development disparity. of people’sincome and quality of life in an eco-friendly
economic, environmental, and political security. Citizens benefit from development on an equal basis. manner without exploitation of natural resources.

® National sovereignty is secured. *  The country has considerable economic competitive capacity * Production and consumptionare conducted onan

* Peoplelivein harmony and unity. Their lives are secured n and develops its economy and society of the future to environmentally-friendly basis and in line with regulations
terms of occupations, income, housing, as well as safety of promote regional connectivity in terms of transport and recognized by the global community.
life and property. logistics, production, trading, and investment. * Peopleembrace social responsibility with a focus on

® The country has food, energy, and water resources * The country has all of the necessary capital for continuous sustainable public interest. All sectors uphold and follow
security. development including human capital, intellectual capital, the Sufficiency Economy Philosophy.

financial capital, and so forth.

(H{#L : National Strategy 2018-2037, NESDB, 2018 4% 10 A)
B4 1-15 20 » FEFEIZICIHT D 2037 FO LY 3 & ZIT N TR
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< Six Key Strategies of the National Strategy 2018-2037 >

(1) National security (4) Social cohesion and just society

(2) National competitiveness enhancement (5) Eco-friendly development and growth

(3) Human capital development and strengthening (6) Public sector rebalancing and development

CIHBERIEOR T, SHEREEREICERT A b DX 2 2B O TEFBHAMEOB K L7720 . F D%
HARTA DR THREDT D R0 ELRROEEZRIHT 270D FRNRE LT “KHE L
W DPFEFE L —E R BNZNLLD 1 DINLESIT HiIL TV 5,

72%5. “National Strategy 2018-2037" O Y a &/ 3 6D & LT, “Thailand4.0” [LEFHEE LV
JEIZ 2016 FEITRE SNz, ZTHIEASETOX A ORFILESE 3 BEICRK DL, A% BEHRETEELZSE 4
Bkl L ORLEZBOTHY (FRBM), A/ _X—va v ApEE, Y- A" 2 F—TU—R&§
DA AE % e AL RS T DR 2 B L. BRI N > TRF KR 2 0 S TR A
DERIETEVWOIEYa v Thd, £, F—F v NeTEEL LT, BEFOEEE 5 M, fko
PEXAR 5 EMLEED, EAMICERZNDZ L L LTEBY, IKRZ D &SEITHMIRO LR
TJondeBEzbis,

Thailand Economic Model:

Thailand 4.0

Innovation-driven economy

[

03 Thailand 3.0

Heavy industries

Thailand 2.0
Light industries 02

Thailand 1.0
01 Agriculture

(i . XA BREZESEE, 201749 A)
1-16  “Thailand 4.0” OH#EE
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5 New S-Curve

y 7/ S
7 "4
-

Biofuels Digital Economy Medical Hub Automation Aviation
and Biochemical and Robotics and Logistics

5 First S-Curve
4 %R

Agricultural Smart Electronics Affluent Medical Next-Generation  Food for The Future |
and Biotechnology and Wellness Tourism Automotive

(Hidh - & A PG RB G, 2017489 1)
X 1-17 “Thailand 4.0” \ZBIF B X2 —4 > FEZE 10 ¥%fE

14 BERBFAIHRHEICHSITHEEMEEEXDOMET T & EREE

RIT, 20 » FFEEFEIE O T H 5 EFRFHESBHFEEEIL, LoEZMIEE BBk 27200 5
B HEOITENFETH D, FHTD “The Twelfth National Economic and Social Development Plan (2017-2021)”
(NESDB, 2017 47 H) Ti&, FHEOBEEL Z—2 > & (EFEIED 6 S OIS & TR % EBL
T 572D 10 [HOBAZERIE D 5 &, Bkl 7 (Strategy for Advancing Infrastructure and Logistics) (ZX9° 2%
BAFETA KT A4 L O CERAEREEED BN ZE T O TEY | FEEILY A ENTH BRI
D LALEAMT BTV D,

BARMICIE, BB ESNTW L REA 7 7 Ol % 2 D EXEOREZRET S 1 2o Jmik
ELTIAMZRDS LTH A OFRFERRER 20T 72012, BENOSEREEED TR ZIRET 5
ZEI BT TWS, THEEBT L7202, EFEOUESHEITBEROHIN, $4E B# 0 AM
BRI DB, BEA T 4 T OWE, BEREOHIZREDRENFTRE L TRENTND, Z0
oy DA LL ISR,

< Development Guidelines of the Strategy 7 (Strategy for Advancing Infrastructure and Logistics) > [$##%]
- Transportation Infrastructure Development

- Improvement of Supporting Factors for Transportation Infrastructure

1. Encourage the growth of infrastructure-induced industries by:

1) Supporting the research and development of transportation-related technology and innovation

2) Accelerating the development of the domestic rail industry to reduce imports and increase economic

opportunities for the country by:

20



(1) improving the procurement process for railway infrastructure, system and rolling stock;

(2) increasing knowledge transfer into and between Thailand’s public and private operators;

(3) increasing the capacity of railway-related human resources in Thailand;

(4) improving investment incentives for railway-related businesses; and

(5) encouraging more railway-related research, development, and innovation.

2. Improve transportation management structures
- Logistics Advancement
- Energy Sector Development
- Growth of the Digital Economy
- Water Supply System Improvement

v SREREEEADEBTE

XA B EFZES (BOI : Board of Investment) 1%, 2019 4 1 A |Z8hEBEEEOE KA B AIH =72
EBEEZHER LT, 5%, TERROERMECEN, SESHE 3 © T 6,000km LA O EEGR 23 FHE S
TS (BUEIX SRT ORRFRMEZIT T 4,071km) H1C, FERANITHEINT 2 FHE~OXHG & B A7
L OEADHED 7= 01 & A ENOEKIERIEPEE OB KA B a3, BARMZREERE L LT, IEBAR
OLFAGRIIR (5~84F) DIIT, 3~5FEDYFEMBMRIIMZ#HIT 5 &£ &h b,

BEHEIC L D & = A APEFIAA L T LS ORRICHKZ R L TWDH Z &R0, RV T 4
THRZDOSFETHEAFENTOREY EFZE 10fFITHOTEY, =BV A% v 7 HRIBIZHEL LTS
e HERT T yx@ﬁ‘%“bi‘rﬁﬁ%ﬁk‘ DMMLIZBIMT HEATHDL Z LR ERRESN TN, %

. FERORERETENC IS - TEREOBMMEPIILTE INHH T, 4% 1 THEOBEBmRLEL 2D E0)
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E BT, AL (A B O BRI AR 1125k 6 B 2 BEEREREMEREIC K& < 5T 5 TH v |
FAEN B LERR BN T WD~ v I T TIEARRITE L 5,

WRIF 220 2R 7 (BAJRIC 20— 7 A OBRBEBVA R U7 MERRIRIF) 2 L T D72, Aasko B
F ORISR () DR EBITR S TIE W, BAIUTIN A ¥Ry & Mesd 9™ 5 ik
MERA L TO2RWNI B OBGERICB W TE ZH, § 2R 7 2 HO RO, FIE)
DIEMEIZBAL TETREL TS a— 27 ZZ8JE L LTS, BRBEL TWD a2 — 7 ZTHm L7228
DRGNS 5 2 & TIRFEZWIN LEFER L 70D (P LEREkDIRFE R 2.14~6.67%) .

FH L TWE AT 7 &2 RLHROBEREORICALN S, THNTEM L2, ThIRKRRIEM =% E
ALTWD LoEbdD, AN TWIEMEOERLEL <, BRIEFICLDHORENALN
TWh, AT T ORMENRENEF 2R T OBEICKEL 5252 L0 b, ERFEEHIEE L (EMIZIX
I KB DT NR LN TZD AR (Ca0) ZfEVA T 7 OfEE FIF 512Xk T 2572 W ILE THh 5
BT 5,

LR OFFEINL X 2 R TR TIIREET, SR T 2HemE%2 ThiFE) (F=FA7 Lo niz
WG EIRD D 2 & CIGOEEL A X 2 358 T2 T B~ LR~ L ekgkiilin 7 4 i3 5,
¥ 2 R T I LEFHRIRETH 0 Ny FEOLBIRATRETH 0 ERIEEN D OFRIE S bR & TS
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ROBREN N2 D,

HE 220 FaKTTORT IHHOBET GE 221 HiFE

4 KMUTT &DiEE
B COMEIRR 2 2 BRaTT 24, 727 v NIRKRZ N7 UK (KMUTT) & ik - Wik
e EhE U, FRIT/INELO X 2R T & @ERERF L, B aidsz kA L TR D MBI 21T
) ECHERFRMENTE S TND Z ENGhotz, KMUTT & 4:F ULMBIBIR 21T Z &1, #4128V T
FRBCAIC AR BRRE S FIREZRBREE~ DI L & 72 D, E7o. SRS 11X HIZBRECRA B L WV D S DT
7 TR ) & L CEXRITNTR G20, FFMITHERTH Y, L—/L EEsE) L T2 TimE ) 23]
G OEHE & 72D, 2O, W@EHEHLSCTRA L2 BB L 2K 3L X — % [
IG5 25 2 LiE, minoMEE 2R L EmnRE 2 BESETLE > BN H D, 2oLk
FHNBREKEICRAET D &L MR REE L ENE UAKRITIHBIR Ch D EIRA L AL 2V, H
WBREEN A LET 2, #lmE S OBREGLIET 505, MR la8 BV EE) ~DORBEHLREZD
FERERABEmMEL 5 & 2RI/ Y 22720, KMUTT Thiud, BREMEE 220 [T
DOPERRIENV ERET, MFEM THLIHm~OXELZE Lo, 2 A THMAT 2 L TITiRiE a6k b g
NAFEL B Z LD, 20X 57 b, KMUTT CE#ET S 2 ik, YA BUNFBRHEL T 5H8kER
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BT DH R, IV‘J“C%‘ELE@ EEEORILL WO FE~EMPTREL B A BN D, F¥ LIz
REERICBET DT H. HICHREEL R LIRS 20 TI3R, ZA ERNTERIRFHERE L
BWHERLRMEIBET L0 5 HWRIThE <2y,

HE 222 UfRaRBRER N HE 223 /RIX LIRS B 0.04 NS E R ESE

(2) BAHEBwFORS

SRT « v > T L SRT WAFLTHEA L TV 2588kl -2 AF L ALy o2 B8 2 -7z,
ATF L7 g8k 122 E 28 250mm TH 528, 320mm BEDKE R Z A4 FHHEH SN TW5, MEIX
MHEFCTH DD, HEERIZLVENSIT TS, AFLEEEIL, 2 1 lT>ThH s, FEH
FONEER 2.6 1ITRT,

F* 2.6 BRI HERERR

ST RE & T
A B C D E F G H
BGE v 54 32 16R 35 8 250 170 45
~ v Y WEART | ERAT OK | sEsRm 9.15| 250.11 | 179.83 46. 69
VKC 53. 56 31. 06 0K 36. 40 9.33 | 250.88| 179.74 43.76
I J K L M N 0 p
BIE G 40 25 78 560R 76 22 24 8
~ v 39. 54 21.78 77. 12 0K 80.59 | MUERE | BEAE 6.76
VKC 39. 87 23. 06 71.05 0K 76. 94 23. 06 22. 84 6. 62
Q R B (kg)
BGEEv 68 12R -
~ v Y 67. 44 OK 6.67
VKC 70. 33 OK 6.53
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2-1 BBk~ EE R E 6 T

F 2.6 PITAREES TRIEART LR LML, ~ v ¥ THRTENE TRIERN TR EHTTH
Do BETHRTERND & OITBALTIIZTANEENL S A TH D,

BH 225 -~ v kb TRk R 7S 8
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GH 2-26 VKCH (AFLEEAG) 5ekiillG o8

SMBLOR LI LIZERE LTEY . VKC TIHLEEEER S L Bbhd 6 HfioFd MhIcRTL SN
THOH, ®WHE L TOMIBEUTU S, filliFREOREBLRE SRR v vy U THYUTIITYS
BERDOZA I T TCHBRENEA L, BRNOESICEIBRAEANEC WD EEDbNRD, ¥
OFEIREEICRESEE L, FICERME S OBRIZEEE Ch D, HBEIIEAT 5 IRENHHINE
ZERH (BT U, SRS ER L SBAARTHE L TV D 2 ST A RO 720 ) 728 B CIRfiR
SHAUCEL SNRWEAITIE, KEAOHTHZME T2 2 ERH-RENFET LI L TER LRV
JERBNDZ L bBEZOND, EOXIRIGEITIE. BRSO S ITEE L TV D E0AR & 2o
TebD o TLE D, SEEHE LR L OIWrmsE S 2XkIRT, @R T v vy 1Y
UMK FZONPNT = T4 MR I, RETIIHTH L OB b PRz~ hanz &
DR ONTZ, —F, VKC BIIREES THERMOITHITREL . BERICT7 =71 FOFH S R oz h

ST,

LT ORI BLH T OFAEER >

& KR T ORI & IR T D PR

FR 227 <o Y THRMEMRENE 55 208  VKC MBS R T A N
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BE 230 -~ kYo LR R E

FH 231~y TR

35 2-33  VKC B Eh R EH Eﬁ 2-34 VKC%%%E*B&J
ESIZB LT, AEMERICER L TWA 720, BIIROBFEEIZRT 7274 BT LTS Z &0

— 74 b ERALOEIE, BEOHTIHREICE Y| HOBRERESND, filfmT O I S o HER R
EFRIORT, v v AP TSRO MENME S 2R L T2,
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2-2 ~ v AW TR SN E

197 179 192 201
190 170 170 197
209 179 167 207

& E B (HBW10/3000)

(Hi8l « JICA S RIERR)

265 255 258 255
265 251 255 269
302 269 269 269
(H8h : JICA FRAERR)
2-3  VKC $a S JEALE & JE RS S (HBW10/3000)
ASERT 7 /v o—BRASHICEFE L, LFPRO EE LR R 2R 2.7 ITRT,
£ 2.7 ALFRRIER R
{LFR A (%)
C Si Mn P S Cr
~ v Y T 3.16 1.52 0.48 1.86 0.059 0.11
VKC $ 3.23 1.75 0.47 1.62 0.036 1.46

(HiE : JTCA FHEE IR

AF L7 SRT OKEOFLRITRD LB Th D,
1) ALL DIMENTIONS GIVEN ARE FINISHED SIZE
2) MATERIAL FOR MARK (O SHALL BE GRAY CAST IRON (FC-20) TO JIS G 5501(1956) or HIGH
PHOSPHORUS CAST IRON (P=2.5~3.5%)
3) COEFFICIENT OF FRICTION :0.13
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Z % ¢, THIGH PHOSPHORUS CAST IRON (P=2.3~3.5%) & M/E N STV D N EERICIT M A &
HIT 2%ITH = 2WVMETH 5,

(3) BHAFESHFICHNT HEEDIT

SRT DOFEHIZL D EHT L —F XS R O SFEEHR 1 4 A 72 BUHPERER R 1T, R ORGSR
EALIEEODERTE R olz, 207, BEMEOBMMIIEIETE TIWaWnn, ~ v b3 THR
FaE U T, AT D ESOEHEREESS, (LB D OB Z T L B OGRS HEE TE
Moloe ZHAULRM O EBFACITENEFEE A+ TERWZ LRl Lo n—imbb 23, Bz
. FAT 2R OE ORI 2 F BRI D LB W e ERD D,

PRERHIR X7 L —X DN BETHHT-DZ L DG G 0HSM Th 0 | @M eEY X 0 kX
<7222, MV UMEHZNDH T, FECIXEIROBEEEUIIN S D e EEAREIIR LV, FRlo, B0
BN VR B OFEERCEITICHE O BB 2 B 122 T D 2, BRBEAITFHEILT 200 THD, L,
IR —IZTHHERITH > TI e bonicd, TNEBhIET 57D \—> 20 A TV 5, EIPEN
& HHNT TN T HEFEEOBEMHRIE (1400~1500°C) %52 1F %72 & CaBikn 2k L, b9 2 aragtkns
UV, Fhdz, BEREIZIIFOREED ZEBRMNETHDLN, DB % SRT JIMRHMEL T\ D
E O HEROF N BT BT, REBGICB W THRERTh o7, AARTIIEAEGER L 0 o
FEFTDNERAL S AL, SREEMT DM | ZROEREIT O & L BICTHMMITENITINZ D2 X HEL | %F
BAASLHEEE I N 245 B ETHERNTE LD THD, L L2 S, SRT IZIFES| TR EMIEATA
ESFEL LD 722 L3, S HOEKHICEEL WD EEbnd,

(4) HIENEEREICRET S5t

7 SRT TOfEREEHHTF

SRT %, BUE, FEEINT~ v I o TR OSSR 7 X OBLEORAML O 7 L —X B3 oM
RERBR A4 . @ERET (ADP60) % MWTHEM L TV 5, Z Ok B (120km/h 726 OF|EHEERE) %3
2.8 12k,

#% 2.8 SRT 2T 2 il Eha RS R O3

il FH ) i il R (m)
~ v Y TSRS 912
Hig A i 850
Hig A i 850

(M : JICA FHEMERK)

4 EBRIL—FHASHHEICL DB

SRT (Z & % il #hakigpss Bk O E S # il (ADP60) D HLMRETCIZ-DOUVNT, 2017 4 11 H D5 2 [ 8L H1FH
AR SRT O FERIBHIEN Sz, 07w, EMRT L—FH B EZ VT, 2 DIMGT 235k
FMzX o, EAT L— SRS OSSR T OMERE OB O L 21T 5 72, EHRKT L— Bkl
AOREBRSGME2FE 2.9 1277,
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# 29 EWKT L —FREBIEORBRSAM:
HH WA
NI FEKR T L—x Bk
EEE—2A 2 b 1300kg - m?
il - F A 5 =K [k )

B —{KJEAE # i STY-80W-2S

78 LR BREE S D 65%ICEET DR 1 7
R 24.5kNx2
il Bl ) 3 35,65,95,110,125(km/h)

HlmIREEAE | B & Y S0mm HOE#E LY 10mm T
FRBRBA LG R EE | FEERIRE 60°CLL T

FRBREIL R 5 [A]

ARERNE 35—-65—-95—110—125km/h

(M8 JICA TR RIVERR)

EET V-SRI X D EYKRT L —FRBR I, R (R RERE) (IS LT
OHIEN L 650m & 725 Z & 3G b,

SRT |2 &k 2B HEHIBERBILEBICHT- R VRS TH D L S dw, BRI L TiXaHl &
2%, —H. TL—F% BN 5 ETOEERREZEZ 20BN D50, 22ERHZ 6 F) (FFE 120km/h
DOESTHEE 200m [2AHY) & LTH, EMRKT L—XFHBROMENS, EHT L — 3R E RO 58|
-1, & 2.8 12 LICBEAG & 0 B HIBhEEEE T Ik C& | MBS L b b D LB X HND,

Wi, EAT L —X SR o gkl Ol REEE R 2.10 1277,

# 210 EH7 L—X SR oSSk 1 OREATF R E
LRl (%)
C Si Mn P S Cr
JR 1AL 3.0 2.0 1.2 1.9 0.1> 0.5
(i ; JICA FHAFAVERR)
JR BT OFEE R EEBE L, AN TEA STV o KB BRSO EN ERii&k
IRTHDOTH D, FE LTI P) 22T 228 T L—F# & U CEHEERBEREZ 5
L. Mn & Cr CEFERMEZEZEL TV D, £ 29 ITRTEDRKRBHEOMRBRSEMIIC SO =R 21T -
T A WRICBIR T 5, EEEROSE RN TiX, 100km/h LLEA S OIEFHIE) B 7 L —FEEOLD T
L—F ) TIEEREEAHE L, SRR CoflE ) (BURE) 2RI 5008  Thod, Ll K
B TIXZ O 2 MR, 1 7' L —F4EE T 24.5kN OIS 12 52 5 DB 0ORBRTH 5, REREE
TSNS T, BERBEOMEEZM 5T 52 L b ARETH DA, SRT Ot 7 U 2 7 TlIiEmigt
MEINRIpoTeled, TOX IR EZRE Lz, FEEOHEM THED S TWIUE X 0 FEHEEE T
EEIETDZENAETHD, £, BETETL TV DEEAEIESE 5 -OICIIERAEICRET D
BEEALRE LD L5 (RPSH), BB EHEE 125km/h %O EH 7 L — 3RS o S8k 5 i
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F B Z AT LTS, BEAICL Y FELEGL TV OO NHERTE D0, TOIMMICE W TR
<HALTWOIBHOFBEITES AROBWEARETTLLRLL THEATELIMETHD Z BT
s,

F2-12 OFERD S BEIZEBUV T 120km/h 205 O 7 L —F 7888 T 800m LAPN TOE LT A[HE L B 2 5,

£ 211 PREGABR R

7| B | HIBhERRE | VORI | B | BRI (CC) il I (°C)
(kN) (km/h) (m) (km/h/s) (fms) R K kA A
24.5 35 28.75 5.79 0.235 32.5 41. 4 43.6 83. 4
X 65 116. 53 5.00 0. 201 32 67.3 57.5 210. 3
2 95 307. 34 4.61 0.161 41.6 117.0 56. 4 299.1
110 483. 06 3.45 0.136 42. 4 142. 2 56. 7 453. 2
125 689. 29 3.12 0.124 35.1 130.0 56. 8 598. 3

(gt - JICA FRAHIFERK)

m

wl
(=]
o

1) B 2o B
i W
S

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
HEEE  km/h

(st : JICA FHEERATERR)
B 2-4  HIEHATEEE (GREREELD) & il Bh

FE 2-35 I B OFRER - FE Eh i
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(5) IEHhaymELEREE

<o WY U THUAN OB RIS S E AR L 24, MENLE LIEENFET D 2 L &2i
#2 L7z (ThaiHeng #1), 3 = AR 7 BR TI372 < @ JEREGEH SN IS Tl L. &I b R Tl n s oo
EELREED B < AEREICIIIEZ2 VW E B X Dz, THIT 2014 FFITHR LT D & O Z & TRt CriH
7R\, ERS I A AROF R T () ® HSP-10 % T EH 7 L — 3SR ER AT LT oEly
XThd, ERITIFIT A IMERANTEY, RERRTRORY ANRA O Ti#R CAETE 2 &
DZELTHD, MAERDTDDOFIN I E LSRR O 720 DEE - (&BBAME L)
ARBHFEEEEE) | B SPEM A RA L B EIICEB L T DN A b, B L, BT Clrdekeks]
ICEENDHE P) B —ROSBHMIITERNCIRMEND Z L3 | EERET D RERN
ERITRFTHLDLEBEZBND, —KTAEHGRA L T EMICH R ELE LS DO~DERY
FTHEENE L DT, 7 b—F a2 — ] OSFSEM 2 ST 28, — RN FM L R0 £
FIHOINRMA AN T 2 B0 R ENEE LW, pEELZRA L TSR, EHY L—F s
2D OEMHEE A2 T35 2 & CHEERHIR BT 2 M E EIT TR LK Uz,

BH 2-36 [AAOERIRE L oNTEST G L2 (BK). Thermo Ficher Scientific ™ HP X V)

B R Tl PRtk E D AT TE TRV RFAELRTC SRT LV giekifilln 10— DX
HaZAFLTWD, K2, BORMESCEEBEENREHINTND, LPLRRL, v v ¥ 1Y
O ALEAMIZIB W T ZOMEZRET 2 O TIERY, ZABARD LB Th D, AT
BOWTHIETED O TIERY, BRPETHD Z LIIMNBERBENRIESN T RWEFTGAL S
TR, BAPICROFESZHE PRLVWEIRNTSH 5,
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R 4

17BN NGV 7252 SN OV
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Dol LOLL SHUNY  SESL-OSTTH DAY
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(24 : SRT)
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2-4 FFRERFR BT RS
2-4-1 B ATEEEOERMLGEZ A

BRiE RSk T O REEIZ DWW TR L 025 2 T v | BIHIGHE ATRE 22 A& F -
BEERS & U C oSS OBIRIZIE KMUTT & R[FTITH 2 &2 HIET, RPLHEET HZ & THILTO
i m EE2XKY | REGEOH TITHIERRESSEN D 2RI E Lo RLOEREE X (4 L LTHAT
ERNWEEBZ D, Bx OBBITEMANHTZ TG EHEE LIIBATHZ & THIEEZEL 2 L b EHE
ThoHH, PRI EZ LR BEOHEN RO EE L E X 5, B TII I E TICHEA— T —NARE
ThDHD, BINBFER E0 D DIRBITHET 2 ULNENTRE AR TE oo 7z, LML, Fex b OIS
ADIEOUK & 7 0 SRERIEPERE DRSS < 2 & CL MEREIN ) 23BERR LEREHEAR A2 B 6 FF2 2 L TSt
EoHiE &, AEICLERENZ#ERT 5 2 ENAREE 72D, £ L) 2T, AECOMEIZAE
FAT TR FIRE & 720 | ZHUTkRE rTREZR PR R e L 72 D L B2 D, T2, 2O LR A DRET D
PREREMR T PEE B O EILGI L 720 | ZOME  OBEHINE X2 D EXEBEROTLRT L72b L EX
D

2-4-2 BRMGER AT REME

FIAbIRAEZE LT, BHAEANBHSE Y JRHogkiE 34 (NSTDA, TISTR, SRT) OHANAHAM (A H O 4L
& RHligE o Eo BB R ONE TR B EER OBUE &S O BENEO PR Z =D TV D,

EHT7 U— ARSI D6l 70 SRT i ~0wH, BLIRFIH S v 2 il 1o k45 k
M7 b— SRR ARG O S RO BN VE 2 MRGEIC X 2 BRI E, & O (iR T o B A sE o Bt 1) b
EXEDREEMRTDZLICEY, R 2RITRTEMMEZMA S L LTS,

AR DF 2-12 OFER S, HAIZI W T 120km/h 2>5 O 7 L —F3RER T 800m LA TOEIE X ATHE &
B2 DIVBEEMERIZFSL FICAF LT,

FERERICE L Cid, BiMih 2[R URRBR S CRBR L TR W O BRI AR ATRE T 5, LavL, Bl
HIZBIT 5 FREMEIL 90 B OFMTH Y . £ ORI OEITIEREI R X £ 30,000~40, 000kn TH 5, H
AR TOHBFERBRO —FI 225525 L 10mm/ )7 km & W I FERNH D, SRT HH IO M 2 6 B 223 5
i ORI 39mm H D72, Z TSR SIS ETTEHE 10, 000kn @ 3.9 % T 39, 000km & 725,
BR DR 2 7 —F = o~ A EEIEREITA 1, 400kn TH Y . Z OMEN 1 1515 TEERET 5 & 138 2 8 < &%
FYEICEND SR T 2L < Z2uy,
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#F 212 HBERFTREMEDOIEH & NE

I H

W

=iy
a]8)

B D B il i -
e & G
%)

%)
HDOEK

H A ENOSEBHEED BTN A3 THY | ¥ A BUFIXEEE XD B
ZHEANSDOH Y | ASEECEOENAHFINh TN EZATHD,
LB O EH T L — X% RSO ER RO EH 7 b — S H I
ST DRI, A DEXOZH, RERICHESTHZ EREEIND,

AARENTIR 21X O RMSGEFEICHEA SN EZ, ERENHERELA
T D illw -2 BA% L C& 72 A& I ASEAN CTE Y X 5 $kiE B H il iy 1
DB & BT 5,

A ATEGEENZE L TR Y Ao, BEHEEEICRD S5 @O EE B
flEzALTWLETHD, ZOMBATEMN L, 24025 ASEAN THET L858
A 27 T B IIARTR 72 TEaE B 6l ) & % A CHAPEMHE T & 2 i 2 4
L ZLIFEFA DRI O TIHBEDOE ARG OGN FTRE L 70D L EX D,

fillw - DEPEZ 8 U T, $REPEEDEINE Tl E —T 5, HirE OB MILE
ORVEMRFTRER Z L 2B L, BEOREAZE LRGN R & 72 5,

ZIZEY | BUEXY A ENTIIAFE LR HeE=Y7"7 41 ¥ —) OAIIC
FHETEDLEZZ TS,

LEIES

AR LEREA 7 7 ORISR G237 SN TV D MEM T, HihE
(FETIHEASATWHWRVWONRBIRTH D Z L DAREMFITENS OS2 FT
LD,

WOKCHEO & b HiGT 58081 v 7 TRUEOFT v a VIR LA LT
WHEEZD

—EBELTTH DR T T 525, ASEAN 28 AR #Em S EICERA S D Z &
TR EICH SNEBR O EGERFICEB W TR E 0 OB SR S m L
20155,

BT RA A i o fie
SR OME I |

E N TRRERD & 5 HIREAR DK - A, BUHIMERERER 71k T APERREBR T 1
DFEIT BN S OB A AT 25 8 O FR AR RS 7 & 258 U ¢ Bk B
H3# (SRT. NSTDA) DO£AfrabfifA f OHeIrm b, & 72U Ze By i oo
AD T2 DA I L0 LA ER T 2 R OREe 725 - R
THREOMRREK D Z LN TE D,

Z A OB CEE AR R 7 L — 3Bk O E A %2 GHE L T\ 5 TISTR &
W13 2 2 & T, MIEARBSIRE &R - SIS IEOEANL S R AT 5,

46



£3E¥ ODA E#1E

3-1 ODA EHL#IE

MET H51% 0D DA L, H K « EFE - EVRAMEFETH D, H - FiE - v oA {bFE
TIE. SRTIZxt LT EAY b— %A RO fill 12 38R & U<, SioSaE I F24E L,
Z A THNTW D B & AT PEBROMGE - FHlA1T 5., FoBiM cRELAET L2242 HB
(2. KMUTT S ONNSTDA =° TISTR & afly L. BLAEllm O EMZERBREZ1TI L L bic, 4% EHT
L — X RSN EMAFEZ 1T O RO T 1 N ¥ A TOMERR &2 ORI L VERED /3T, K OB H R
BRIAR D TS 2AT 5, Fo—J7C, il 1 Tk H i OA R E D2 R 7 X
A% E 5. KMUTT & NSTDA e IR TISTR & AEAR R DR E % 5 D To AN B R 21T 5 .

BRI A, BAHIEEEE A —H — L B UORAMLE AR E Lo, BIHIAERE O 72 OIRHIREE & 5
Wi ‘mE1T 5,

3-2 ODA EHRZAE

ETH45%D DA BT, HEX « FEG5E - EVRAMEFEETH D, BERRER, R, FBN
KuER JLICELDTRT,
#* 3.1 HESNDEK - FiE - B VR AMEFEDONKE

A A AR
« A OPGEBIEEEF RO & L THlE -2 ERRESN D Z &

HiEY - a7 P&

S W2 OFTEOEATEAE (HEAR) & 9 2 BRekhilln 1725 %  THMIAE S, 1 D
PREEMICAHEND Z L

- BBk T OPMIEI I T D RN - FEEAH 25 9o 2 &

AR i)

R 1:BUH AR E OO S 15E) 1-1

H A B oM AR ICHEA L | KMUTT, NSTDA & O TISTR & O ##ic & 2 BT AT fERR
72 Bl B 3E o R gkl g - 2N B | MBt O AT

fEasnbsZ &, JERA BHZ B~ DAL R 53 54T O FE & 16 A AT REME O R FIE 0D S fife
fHE) 1-2:

KMUTT b & 720 . BT 'a b & A 7 % RN CHRUE
) 1-3:

BIAEPE S — b — RO E - M O A ONERIE | B it
EEFEIAR DK

{8 1-4:

LI 5 K O AL L O BUH S ORI AT (KRBT OF Ko ir
FOBIEIZMIERRFE TR % SR ERR 2 4t 5) | FREE - i

JE B D it

TE®) 1-5:

H A PEF O FITIE O S5 K O FEAP L 6 5 2 B A U8R A oo il
- D i
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IHE) 1-6:
B APE N — b — AR~ OB TR E O Ffi

B 2:BLHIAE PE i O MEBERERR
B BRI B W TARFH A TR
4D X A B A PE Ol i -
O BYERE. T APEREH COE
NMENEREES D Z &

15 2-1:
SRT HE O HRERICET 258 (K1 A, 1000km F&E D&
17) DOIZE, RERSASE O T K OBHR A M

158 2-2:

SRTELH CO FH 7 L — RSt 512 L 2 BLHAE PE 5 X
O & (A8 ot R 0 320t GRERATH O Hligik iE o2
(A5 2 Hl R E 2 - i B AR E R A A i RRER L
FIERICAHE Y — R ONT — ¥ GoeRdEE 2 )

T8 2-3:
M FHERBR D3t BT IS < | HIEYIERE  MHAMERE M ONERIE il 2 5 e
JERER SR~ DL 50 £ &0

1EEh 2-4:

MARB O RICESE | SHEFES, Bl A - —KONA T 5
VAEEFE\INTH FHT L — RS H it 502 X A ELH
A BE S OB O N 5 B 0 FH it

BCR 3 ShERARE S Ok
Frgei1C BE 7o BLUHL A PE 5 28
fifs S DR (B 2 bx
AR & LB AR PEIRH]) A3
KIxhbdpZ L,

158 3-1:
BhEklE 1 O HAMTELE (AR DORE, EFHE~OHMIT T 72
e Mo 38 0> S it

158 3-2:
KMUTT & OWEc X 585 728 mEFIEOKRE
15 3-3:

NSTDA. TISTR 23AT A 9 % kB 12 L B VB M A R H| OfESE &
L TR DI IEIC M E R R B & % < & ekl o fit
5. LIE 7 1EO BT o> 3 i

15 3-4:

NSTDA. TISTR ~D/Nil 7 L — 3B o0 A L5 I 58
WrFeE O Ik, SEEkHER T2 B89 2 BB 8 O FRfee 10 72 Sk 2 17
D 728 DARHIREEE D P2

AR 4 BRIEHARLR - S
£ 2 BRAERERY,

k18 B L PE ZE D R fod O JE B 1T
[F1) U R TE AR AT FER B 0D T Bk
& 30 1E 2 e G 1 4l BE 0> i B
WEfRESND Z L

158 4-1:
NSTDA. TISTR & O KMUTT D £4li5 O A FRFHTE K OWHE D T
158 4-2:

NSTDA K OF TISTR 7% B #5388 H b 72 T OREELREAR L T L
AT B HE 11 DR 3 12

158 4-3:

NSTDA. TISTR 23V #HA TS X A BN TR o8 L
HILETE (BEINGHEEZEE A T 0 7L UCTHBSAT T1E)
DOERTERSFER S~ DOFTE H O gt
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3-3  C/PizwEAMER - hiEikin
3-3-1 CIP {Z4H& A=

(1) NSTDA

X A ENTRVEANBR R T 13, & A EE NERS
BEEET OMNIHFIEIT CTd 5D, 1991 4F 12 A 30 HIZ%
NS, 2 A EEICRT DR AR ORISR il
Hi, AMMBERZH > TWD, & A EFBFEIFEIET &
HIETN TV D,

B2 08 U 7o st s o & 72 58— R
—L L ToOEvarafbH, ERE, Rtk
=7V T ROBA B2 T b L ZhRa e N B
F o TRt SN D LERF FHIAM BRI A 7 . —
TARNZ 7 F v —fREIFR— T Dk s LTO®K ‘HE 3-1 NSTDA Jifigk 5.5

HEfHo>TW5,
(2) SRT om0 dom CHINA .
% A [EA$EE (State Railway of Thailand) 1%, 1951 Ei2 % A EA8%  surma o

EEIZFEDWTERAL S 72 100%BUF & DA T, % A FEIERAE ¢ & o
O TR CTH D, MIEREIT 4,041km (2T R—F -« L—L - U7
ZFRL) T, WET VT RABETH D,

TR, R AR AR, mARR, AR, A &
SRR TH D A — 7 10— R O AR SE DO =T AR — k- L —
Ve U7 END,

VIETNAM

INBONESI& amm :
BE 3. SRT AKHAEE 3.1 SRT &I

(3) KMUTT FUJEVI Y FIHKRZELDT)—1

Fr7E7y FIRRZEZ, A TEOEGH A a7 by 7 VIRIZH D X A 2GET SIESLO
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TRRZETHY ., 1960 FITZE SN, B [N Fy K] EFEERTWD, HEKPFBE, S a sz
WIZ2 0FTE T —F % 7 U —R_F a3 — LT VENZ | DFTOARE 3 DITOF v o /A2 H LTS, T
7E7y FTRKRZORBEIE, 1960 452 A 4 BICHEBEEMEINFRICL > TRRESNTZ T U —H
BRFCH D, ZOEBRPAIEINEOZREZ B E L, 1971 Fi2ix, b7 U —HiFRY: (BIEDOF
VIRV NIBRRFE T YR AN a sz EERY BUEOX w7y NIRRT
—2ANvazig), /v E 7 ) —EBRBERY GEOXF Ty NIRRT A=) 1I25E
SNBIEICED, RFEOAFNIZAIZBIT D [BFHEOR) LEbhdEr7 v hE (T—~41) (1
Hk7 2,

HH 3-3 KMUTT Mechanical Engineering 2

(4) TISTR (Thailand Institute of Scientific and Technological Research)
Z A BFEANIIERTIE. # A EE N
B EIREEEEOM e Ch 5, Z A BUN
DR FHIMTBOR EOFHIEZREEIAE
DA ISHABEEIEAT (ASRCT) & LT
1963 4= 5 7 25 HIZHIL ST F A PIDIEH
SERVEEIRF ST Ch D, FReiy it
TR FERICE T D FEERINTM IO =01
BOL SN FENIAFEREEA TH v | IFFEIE T
(TR dh, R, ERE. BT oL
F—ROBREMEZR E2E L TV D,
TISTR NIZBKES AT LA T A M+ 57
¥, RTTC (Railway Transportation System 3-2 TISTR RTTC Mz <— %
Testing Center) 73& V) | #4318 12 BE T~ B 50
HIEMIINTND,
3-3-2 HEDIEE
(1) NSTDA
AL S PIRFIZ BV TILNSTDA % C/P & LTHE X T e, T OFEH & LTI NSTDA
TIE, Z A B EE OA4 T CHOERE DO BN FEOXKF ZH > TH Y | RAILZ 0RO
fiv L&Y 72 EBEZX TWHMMETH D Z &, 2017 4F 3 A6 & A BUREHT 72 2 36502 5
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1k & LT Offset Program & BRI DAk 721F The <. XA ~OFMBHELR « AME RS R 72 & Of
FxaRBAL L TRZEEZ RO b2 HFROE ARG %2 NSTDA 23 Tk v | flEROELE
O #ESHE 7 T D 03 EliZehlig T L BA LT e 72 ki % Offset Program Z1EH L
Ta A FhRE KR OLEREN D, BIMOMHREICEA Lics 8 e fillm 08 A%/ LT
WHDHZENTELMIEE LTEZ TN,

7 #HEKR

2017 4= 10 H 4 BIZ5EHE L7= NSTDA ~Dt 7 U > 7 CTlL, NSTDA /56 ik, SkiEE S 24T
&% SRT & C/P IZHE A 2D WYITIL, LW o BRI, IDT 1%, SRT &EEIIRHNZ & T
W% Z L. NSTDA OAWIMFTERSBI & WO it ESSb LW & KUWENRZE JICA HERH TV
% Z L &InZ, NSTDA 726 —E DA #5372, BIfE Offset Program 1% 2017 FITHE I 417z
Procurement Act (AR EEE) DY —/L & LT MFTERE T& ¥ | EEC (Eastern Economic Corridor)
Tave g NETSRA By MICEIEL TV TETHY, EOBKE L THYLTH2ERTH
%, 2018 4F 2 HIZ Offset Program OHL Y FHAIZEI L THEZ1TO TEELOE T V7R TH
277,

2017 4E 11 H 16 HO B 7 U > 7Tk, NSTDA & L Cid, JICA ZHALFRAE I >V CTHRE
TEEIT-> TN LB, EOEBE SIS THAIZEIT> T BT D, 7o, &F
IO E . KMUTT @ Sakadirnt Je4= & FiTlhae L7280 . KMUTT, MTEC Z &% A F—
LDO—HE LT, FHITHIGE L TOL AT EHZOWTEH NSTDA & LTEIL TV D & DE|
BTN,

20174 12 H6 Hoe T Y v
7 CliX, NSTDA.. KMUTT,
SRT OAEI D FFAPEIZ DU
THERS L72 NSTDA 1%, ¥ M -
FEE - EORAMEFEEARAT Y
AT aO%E L LT, %
BiakBr LA 2 L, BiAE
FE S AL 72 il - D A4y D R
R0, WEFICBI T 2 R Tk
DR EITH Z L TTRES
77

“Offset Program™(Z DWW T, Z A BUFOHP THRABEFETH Y | 1o TEXLMBIEE > TV
Mo T,

201844 Ao T V7T, Bk« FERE - EVRAMEEEIZBUWTNSTDA IZ, C/P & LT
B2 EmMzld TR L, £72 C/P L LTMAEDOT TRIEES N OBGHEDOEHELITH Z L1
DWT THEREHT,

W Ry o FERE « BV R AMEEEFEDOH T, NSTDA (21X C/P & LT, BHREB TR 2
L EPRILOMERSCEIC OWTEMMICHEEZIT OB L LT, MEERERET L2 LI
DWW L7z, NSTDA & U CIEilEICHEBIICH DT 2B TH DR, —H T, ANBEFHHEZ

HE 3-4 NSTDA 7 VU2 (12/6)
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ExRET HITHT= D, NSTDA 25FHA TH 5 NEKEFIOFEMIZ oW TR T 2 0ERH D, 2

DRENZDOWNTEG EfE Wik 21T O Z & 2R LTz,
(2) SRT

SRT [ A VT AEER R ORI @E L LT, i OMERFEE Y, 7o Ofefh, B
BORENBIEEITIT2DO C/P L UTHEI L TV, BHEOBE LD, toghiEFE
K~DOFFEEEZDEEED C/P L70nD 2 L3 L < /MBI & L ThiEf i T b,

7 #HEKR

2017 4F 10 A 4 HICHEi L7z SRT ~O b7V 7Tk, HED C/P & LTHAL, FAEICE
W T ER A TR RO OFRE, K OVEFEERSIZ B W\ TIXBLEREBR ~ D W /) & R od 72 W E )
AR A Z A B OBZRIFIEIC DWW Tid, KO O ) 21X | SRT 12132 0BG,
DHET A THHLTHLE ) F#tzR Lz, £72. EFHT7 L —3HASHRF oIS
(specification) OHLAIZEILTSRT LW EERNH 72, £/, HETTHSHOMRET A M &2T 5
ZEIZELRHY . EHT RSN G T 5B & RO O A ZRET LT WE
Ml LTz,

2017 £ 11 A 15 BIZFERm L7 7
U 7T, SRT BHTA L TWDH~ v
HY U THOREE i LTz, ~ v
P T TARE L TV S HlRF1E, 8
BRAIEEG DA TH o7, Makid, £
VIR L TR Y | ik D BRI IC X
0 AEPESNRDNIE BIA A TV, FRIZT
L—F oo —APEREIC DWW T, &
FIRUWE DB OB PR 2 < | RE&HOD
BRI 725 Tz, (BRI 22 R GH 35 SRT 7 U7 (11/15)

1-1-2 BARIREICER) ~ v W THOBER, & L IEEE ORI X DA FERR /iR & i
FENTVDER, BEHEICOWTIIRETH 5,

FHoe 7 V7T, ekl T OFRE L LT, 24 2K T 12,000 HA X5, D55,
~ YU T TARESNLAMEE E LTI 3,000 725 4,000 @/ HFRETH D, REmidshED L
IFEMMNSOFHEIC L > T TV 5D, SRTIZEBWTAE SN TWAERIZ OV T, 7 -
RAET DEGEN N ERFRETHL LD L ThoT,

SRT ~® EH 7 L —F RSB OMAG A REIEIC DWW T T U 7 Lz & 2 AFREDR
I, FEARRICIEEI G AAL (Open bidding) & 725 Z & R LT=,

201844 A S HIZHEM L7t 7 U > 7 Tid, SRT & ZHALFHAIZ IV T SRT O HLlj 2 /-
ERET =X T OMERERBR AT O HA L. AR AES (JICA I bMA
MHDIFNNT ) SRT HHTH L5 AT, JICA & MOU & SHENH D Z & 2 L
7oo FE7z. SRTIXRMAEFE L 1T MOU B3fERT . HARMOEAS 1T IICA # A FHFT CRITHIER
572V, F72. SRT OFFREFHH OFEMELHLS SRT 238# F L T2 i+ DR AEEE o b 12 1385
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HEBR AR MOU MWL BETH 5 & DRIETE -7,
201943 H 7 HICHEM LIZE 7 U > 7 Tid MOU DOFFEFEIZ AT 7= & FH3% J OV SRT 7226 O
RN B - 72,

(3) KMUTT

REMACTIEB AR O 2017 45 10 A2V T, KEF7EBI O KMUTT, EOFIE - 585
P%BI% 0 NSTDA. TISTR & W#ify L. Bl 7 OME K OSRERBRA1TO & & bi2, 4% LH
T —F RSN B HAFEZ1T O /SO T 1 N Z A TOMER L F ORME & HERED S5, KD
HARERIAR D O EZIT 9 -0 DO IR & L CREEM T TV 5,

btk

2017410 H4 B 7Y 7 Tlk, KMUTT & LTI, 587 L —% o o — O BIRIIZEIC
OWTC, BHDOERMNRSH D Z & AR Lz, NSTDA 4 F O EHF7ERERI D MTEC & OF ~ 47—
¥ a VRERITOWTIR, KMUTT 23 R 22 6B BRI IR D 0 2470y MTEC 23St &1795 2 &
PHEETE D, KMUTT O R L LTk, MTEC I LRl O#F7ERE 72 © ¢, MTEC A3 v — 711
EZEAEERICHANFEHR (technology transfer) & FARAIIZAT 9 Z L ITHEEL W & b, £ D41,
KMUTT 2309 Z E 3 A[RETH D,

2017411 H 14 Ao 7 U > 7Tk, KMUTT & LT, NSTDA L #HRIT, #AlloF—2LL
LT, A JICA ZHALFEICEmANCH ) LIz 20 9 KMUTT O F A 2R L, Bl Tl
KNI EL TR 7 1 N & A T ORUYEZ: %17 NSTDA filliZ Offset Program % 7 ¢0 /8 3
BEITAR D SEHECREAM OF o 40 5 &0 ) EISHAME L T\ 5, KMUTT, NSTDA & DA
T DOFERNC OV TIL, KMUTT, NSTDA, JICA FAEM O 3HELEREDL &I, £ Z Tl
15,

20174512 4 6 HONSTDA & " 1177 [

ODEFOE TV v 7T,
NSTDA/MTEC & KMUTT & Df#]
TIEHEEFTEEE2IT->TERY,
NSTDA-KMUTT @ & IZ5W\WT
IIARTAEIZ I T 2% 5 03 E
FVOOHLRUNTH-T,
NSTDA. KMUTT, SRT D% A
F— AZBW T EE S HOZR
L L C. KMUTT X Product
Development Z#1% L, 7' h # A1
TORAREIT O Ry o T2 2 2R LT,

201844 A4 5 Hoe 7 U/ Tik, KMUTT & LT, ZIEHAEZITHICHTZ > TL, L
2 U MOM DA 7 BIZHIST 5 2 & Zffgsl Lo, Bk - EiiE - B VR 2bFEREICRT
DB EIZ DN T K - FERE - B VR ZMEFEIZT TEZ TN D JICA AF —AITDNT
M ZIT o7, KMUTT 23 TH A lOF — MRS DM, £ O GIEIZ OV T,

Sy

BHE 3-6 KMUTT#£465HE (12/6)
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e L Cliha 2179 2 & AR L7z,

20184 12 A 13 HOE T U > 7 Tlik, KMUTT ~~MEFED 73T OFREHIR IS DWW THERR L 72,
A BRDOHED ITIZ OV T KMUTT NEHEGHT - BET L TV DARICOW T EFE LY £ L,
42,

2019 43 H 8 HIZEMi L7zt 7 U > 7Tk, KMUTT ~DIKEDO SR EZ MR LT, TD
R OSSR, KMUTT THARETH D Z L AR TE -,

(4) TISTR

TISTR (IR FAEINE DS & EAfr OB & L TOKEZH > T\ D, YK C/P DAL
L CTET TR0 o Te, BRESE~OBERRILK, R OEBEADF R H 5 Z &b, BinLRY
[ZDOWT JICA # A FHEBHTNS C/P O & L TREZED Hiv, & 7 U > 7 % Fi L7, TISTR
IFIER AT, 3 < BEAFRRAF O 6 15 2L E Ok 2 8453 2 FHE23% 0 | TISTR (X, NSTDA @ X 9
IRAFTEREEE L U b MEOHIEO AR | 1o X A B EE~OHINTBERERZER L TV D
A% Ch b, HEIDIS UK - F550E - B2 % 2EFERA O C/P A7 A FE b AR A A T
Z L ERET %,

7 mEKR

2018 4F 4 H 5 HICHEM L7zt 7 VU v 7 T, TISTR OFk « IHEMEE 2 MR8 L7, TISTR I
BESCHARET VX — w7 U 7L, BHEE, SHEFRLVDEICIED | Byl o,
RRIE, WFFEBAFE 21T O MBI Th 2, REEE~DOEINBEES, TR KR A/ N— g o OH
HEOHEEFNZMH Z L EHIEL TV D L OB E % T2, $KESEIZ OV TIX, RTTC (Railway
Transportation System Testing Center) & W OMFEFTAZA L TRV, —EORGABREITO Z &0
TEXHEDZ Lo, HLWEROHEZ AT TWHEETHY . 10 AICER TETH 5.
FIHm, bR v a ] fillg TR S ORBER A AT OO TRBFEEZITo T 5,
TR, ERECALFEAEN OO THEND 5130 REGENO ORER THRIZL TV
LD L, JICA FRARM & ORI DWW TERARHRZER L, 5% bol Xkl T
< Z L %ZffE LTz, TISTR X TIS (Thailand Industrial Standard) ¢ Technical Advisory Committee
D—EB & LTHKE S DIZEbo TV,

20193 A 8 HICHEM L7z 7 Y o 7 Cld, FHEE TISTR ~O#H ik - TEEMEZE K O & « S5 -
EVARZMEFEDNN— =& L TORIMFELMER LT, £72 RTTC DREZRARDLE 2 MRS L7,

3-3-3 2 A {8l C/P &I TR & 5 & E 5718
AFAIZI 1T 5 NSTDA, KMUTT, SRT . TISTR DX A F—LD C/P BV TiL, B
REFNSGRE LT, £ 32 IR THOEMEL TS, BIfE, NSTDA (Z Implementation &
Application Z #8024 U | BUMIAEPE X L7z il 1 00 oy ORRBRRC, VB RHAMIZ B3 5 B L O MG
ATO & HBEEIGHLE LTWDHA, AEIOFHAEIZHB VT, TISTR b REERRERZH#H S Z &0
AHETHD L VN) T EDRMERTE -,
# 32 FAMBERE D& EI5HE
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BERE 4, &E|

KMUTT | Product Development Z1 L, 7'1 N Z A TORFE LTI 2 & LT 5,

Implementation & Application Z 14 L | BiLtApE I 7= il 1 DRl sy OFERSC, 5B 2
BT 2R FIEOR Z1T) 2 & LT D,

SRT On-site test 202 L, BLMIAEPE S 7o B8kl - OBLHEERZ1TO 2 L & T 5,
Implementation & Application Z#1X4 U, it pE 7z il 1 D plc s OFERSC, LB R
BT 2B FIEORSNZ1TO 2 & LT D,

3-3-4 ER - Fil - EDRREERICEFTEHIZONT

RAHEFIA O BIAARF 0> 2017 4 10 H 1238 Tid, NSTDA, SRT, KMUTT @ % A F—2L4 & LT LFLD
BEZH S TH BV K - FE5E - B0 2 EFEFERIZT T2 W IR 25 2 Tz, SEIOZRA LA
IZBWTTISTR ~b b7 U 7 %% L, NSTDA LY & TISTR 1%, B0 ER, @ik, #F7ER%
ZATOMBATH Y . RIEEESOFINBIRL, MZEHEL A ) N—2 g VOHEOREIZH S 2 & %
HIEELTW5, A TAFTELLEZDONDEMEIZHWTZ A "HoflimF2-ET 51cdhn . i
B« FRRE - WFFERATE L WO T vy F LTV OB TH 5, £D72d, Bk - EiE - B VR A LFiEHE
BRI AT 7o AT DWW TR, ARBET L. i7e CIP & ORHI 25 L T <,

ZOXRI B RITED I, BMHIFHA T TISTR 255 LIZBROE S ORI L 28 o bEEn D,

NSTDA IZH LML ENZE R L LD EBEATWDHR, SEICH LTI E TRAEMITIIZEZAT -
TIRMPSTEFEENRDY | FABUTO TN [SEEREIRD AM B 2L TW5H23, B OITET
HIZHES TORVRIZEK U Hivd, X LT TISTRIZIZNE THBHEEEFEL L LTy, [REE¥E
O DOEFERBRZATV, FHiT OB THDLES LTV D, £z, 2018 4F 12 JIZITBEMNEW KT
L—F B2 EAT 2L 0FbH o7, Ll BESIS RIFICIEBE RS2 Z L I3E8dT 550
RREZHOLNCLTEY ., Fox il ELRBRICET 2 A A 2 34 2 2 L i3 s 5 R
EHELTWD, ZhbDHEND, ODA #ffzi) 5 9 A T TISTR (34 A HRO/S— b —L L THEER
NEIZH D ATV D,

FERRIZ, EERHER 2 EFET D /3= —& LT SRT 37 RANA ZAEBL TV DM, B OEML
OVRIREME TR R L TN EREMINTH D LKL 5,

SRT ~ v W%V THEBPE L CODEMRIIT 1% 287 CTh Y iE THM Uiz X 5 (2 diiEic
T CTh D, 7o, LTS b INIFEMEBIOBEHITIKIFEL TR Y | APE LT ERB S O % FE i
TE TRV,

At B O RO O 2 kT 2 720X, OESRERAE TS Z LIIMETHY 220
EHICHENMLETH D,

Z A EBUR T T D TEREPERITER 2 AM BRI O8RS b RIFEZEDE EIFIEARAIRTH Y |
Hill#i 12OV T SRT DRITIKAFT 2 D TIER < RIAEEOBMIIARAT R EEZ D, IRk, il
A OB OREHEN K E WA FOMHSENT 2 B2 05, ZOZ L E#EL
TH, FRENCREEZEN IR 215 THEIC LB R B 2815 L TRipi T eE e BRR S & B biklid 5 =
EMMMETH D, £7-. OTP (Office of Transport and Traffic Policy and Planning) ~® t 7 U > 7 CiX, MOT
D FIZd D% > % —% Khlong Bang Phai ICXN.T 5 TPETHD EDIHFMERLZ LN TE, £
7=, OTP 7> Railway Development Office 7 X A T#ER (DOR) BN INDHTETHDH ED

NSTDA

TISTR
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BEWBIE ST,
Stk Wk o FiE - BV RAMEFEEEETDH Z LI D55A1E. MOT. DOR %4 O 7= KISV T
Bat LT,

3-4 ftt ODA F 3 & DEHE A REM
BRENAGGIIET DRSSV E B 6N FHIT, BRO@E Y ITEREERFETH D,
EPE AT LT v A i SEEPOE BRI OB TR S o HEICIE. Bk
% & Ol OB 25 U T BFEEF- & U 9 Bt s ] o B b O BGE 2 F5 W TEEE O AIEEME S
FEAbND, Elo, TOMOAREERSFERMRIHES DHEITIE, TOBBTHEN S ERR
TR IE B AR 2 5 D ROES S HREFICA D,

3-4-1 #HiEa >0 5 EEXE ODA =

[FERZNR] A > 7 Z 8l 3 bk S 7= BB O LR ST b OG0 Fe 52

A DEEFHICBITHEBEDO DA FEL LTUX A2 I DT V=0T TN—FA 1,
TTR—=F b= Vs (FEhw) ., N—TVIA 0 Ly RTA4 2 (FEhad) BT 6, #
BT S 3 A RIS R L CTE TV D, 72, mEEGEOILRICE ST b v a s —
Fx o~ A mESEEHFE (WOERLE) Ny a7 efBEERTehE~ A ¥ —7 7 v lE (-
MAP2) (UM - #ESERIAA) LR LTWD, Fio, N aZ &F o~ A 2SS mlghEda$
B W THIR OB N L5511, B s ] O T b 2T O RS IT IV T
HEEDOFREENEZZ OND, £, ZOMOIEREIRGERKBAHET 25EGI12IE. T OB THE
&4 5 @ gkl Bl AR DA R fliR -7 & O i ORIEE BRI AN TV D,

3-4-2 EXBER ODA =

[Eds - FR2R] TP REEBERY NV — I RBEOT7 a0 —T v

—J. ZA T T 11 REZSRFEESHIEGE] (ZESWTHERshe TEERBEOD
e ST I oD 8 5 BRSO pE "B 12 L D PSRRI & 0 5 AM B A B L 72158 ) M Thiht T |
BALMGET TH D, ZHUTHIST S JICAD DA Y =7 h & LT [7 %7 v LERESHE *
v U —2 ] (AUN/SEED-Net, S BV AU AT T0) BHY, KELIBWTH I L 25
FEDXF L ITEL Iy PIRREN ERR 7oV 27 MZBML TS EEBIZ, BATIEZERT L
— RS E & SRR AT S T2 EE DO & 5 KIRKFERENIIRKF - L 7eoTnWd, 2D, %
I CORBERBOH DX 7T v N TRKRFZFOBBSEOHESCFHEL MR, FHT L—F
MASIZBNWT T 40 =T v T DA v X — 0y THEETNE L CAMBERICHFHF ST 5 Z &3 AlHE
Th D,

3-5 ODA EHRRKIZEH 1T HEE - URT ERIBEK
ODA Z{HERRIC I DI, Ak, A > 7 7 - Hifim CORREE IR IZONTE 331I2F LD

TRY,
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# 3.3 ODA R EIT DR & kiR

HH W
(RREE] Znro pEME DR
(3]
H A1 1995 ALK, WTO A 23— & LT, SR EERHEIC D\ CEIBR L UE (2 U
U7 iEORAT & @AM STV 5, AR EMERSEE & LTI, 1999 FAFHE
R 2000 HFREIEEEN S D, XA BIHIAPESITER 2 FIM BEHE D W TR BT R U
Il EAE Y BUNHE RS T b 2 BB E A PESR (DIP) ~DR&HE, KOV HE %
1152 & &7 5,
(RREE] Znro PEME DR
FERTOY 27 | [3HREK] # A BESOHEMREEOBEOHIF T A & v A5

RS e B 2EIC L o TR S EUNCGER S D Z L2 MR T2 2 R
VETHD, ZhITHT-->TUE, REEEEE L O T A v AT ERIZIXT
A B AR OB, EEK, LR BN, BEEFOFHEZPEL, £T74
T U AR O CRERFFREZRIT OARNEBZ bILD, XA Tl ©B£¥L T
A & ARK & RE SERITIERN I BE M PE R~ DG ALE L ST
WD, EREE L THEHEIID NI ThD, VR ~DORIGERE LT, E
BB A 3 & OFEEDBRICH IS > JETRO 8B & ik L et 2tk 5 2 &
L5,

KHIEH DY A7

[FRRE] C/P [ DA FN 53 0t 7 1k

[chisEE] Ak o v | FAEAE ISR W TII LRI h - 2158 21TV, o
T, NSTDA. SRT., KMUTT ® =& ® C/P LW /k%EE LiHFE L /& L7
HIEZHED TS RER B DH, EOH T, C/P KO B D& EI 50
BEOFTEFEICE L TR OBMERN T IANELD Y AT RHDH, ZDY
AZWZHRLTIL, BISR 728 Y . MOU & &#%E8 & RNITRE S0 Tid/a <,
NSTDA. SRT. KMUTT D =757 572 4 F— N5+ 5 - 2 1c kb .
TR DaIa=r—va VAL EHEIOMEMMTEONENBEIND
ZET, URITPEREEND EHIfFS LD,

A 277 HAfmE T
DY AT

[FRE] BE~0 I L 2 Hille It
(i3]

AR L Z BN TEHER - OEHRE, 177, 7 L —F a0
WheZ & ERBREN KE S R LB 2 o5, BIE TOFEIEERIL, HH
7L — R HRASHR OMEREOENMEZ R T ETCIdR b EERIEEO— 2T
HDH LML TNDL—T, ERERITTHOSGOREL KXW EBbh
52D, JAIOKEER ORBE O HBREEIZ DWW TR, R8I C/P D
DOIEFMIEUE A B LR L, RS COSNTER N 72 bR L
IZOWTHGRET « XREMD 2 & &2,
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AR TRET 2 W K OFRAIZ BE S D168 L, BEFOSEEm R 2 A3 5 5D TH Y | JICA
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Private households with employed persons
Other community, social and personal services
Health and social work
Education

Public administration and defence; compulsory social security
R&D and other business activities
Computer and related activities
Renting of machinery and equipment
Real estate activities
Financial intermediation
Post and telecommunications
Transport and storage
Hotels and restaurants
Wholesale and retail trade; repairs
Construction
Electricity, gas and water supply
Manufacturing nec; recycling
Other transport equipment
Motor vehicles, trailers and semi-trailers
Electrical machinery and apparatus, nec
Computer, Electronic and optical equipment
Machinery and equipment, nec
Fabricated metal products
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Other non-metallic mineral products
Rubber and plastics products
Chemicals and chemical products
Coke, refined petroleum products and nuclear fuel
Pulp, paper, paper products, printing and publishing
Wood and products of wood and cork
Textiles, textile products, leather and footwear
Food products, beverages and tobacco
Mining and quarrying
Agriculture, hunting, forestry and fishing
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Spill Over effect

Private households with employed persons | 0.10
Other community, social and personal services [ 2.17
Health and social work | 0.37
Education | 0.18
Public administration and defence; compulsory social security | 1.27
R&D and other business activities | 2.04
Computer and related activities | 0.42
Renting of machinery and equipment | 0.18
Real estate activities [l 5.72
Financial intermediation [l 8.30
Post and telecommunications | 1.72
Transport and storage [l 9.71
Hotels and restaurants [l 4.80
Wholesale and retail trade; repairs [l 14.04
Construction | 0.24
Electricity, gas and water supply I 6.23
Manufacturing nec; recycling | 2.56
Other transport equipment | 0.05
Motor vehicles, trailers and semi-trailers | 1.66
Electrical machinery and apparatus, nec | 0.73
Computer, Electronic and optical equipment | 0.30
Machinery and equipment, nec | 1.94
Fabricated metal products [N 123.34
Basic metals [ 23.31
Other non-metallic mineral products | 0.81
Rubber and plastics products | 2.31
Chemicals and chemical products W 3.77
Coke, refined petroleum products and nuclear fuel 1l 7.43
Pulp, paper, paper products, printing and publishing | 0.66
Wood and products of wood and cork 1 1.69
Textiles, textile products, leather and footwear [l 9.16
Food products, beverages and tobacco [l 10.75
Mining and quarrying W 3.51
Agriculture, hunting, forestry and fishing [l 10.49
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Summary
1  Development Issues in Target Country/Region
1.1 Development issues in target country/region

Since Thailand intends to continue promoting the development of railway infrastructure at a fast pace, a
variety of demands are expected to arise for railway-related industries. In particular, because of the necessity
of increasing the number of railway rolling stocks along with the improvement and expansion of railway
networks, a large number of railway rolling stocks and their parts and components will be procured.
Accordingly, it is required to develop supporting industries to produce them in Thailand. However, as
Thailand has no railway rolling stock manufacturer and has only a few manufacturers of railway rolling stock
components, most of the railway rolling stocks and components are currently imported from foreign countries.
This is one of the issues of the railway-related industries in Thailand.

On the other hand, in order to discuss the technical performance required by Thailand with respect to the
imports from foreign countries, it is absolutely necessary to improve the technical capabilities in the related
fields within the country. For efficient development of human resources, which is the key to this, it is
important to establish an organization for railway-related research and development, but no substantial
progress has been made in this regard due to delays in practical work, which is also a major issue.

The description above is also applicable to brake shoe parts. According to this survey and the survey
independently conducted by Ueda Brake Co., Ltd. from 2015, procurement of cast iron brake shoes by the
State Railway of Thailand (SRT), which is the biggest railway operator in the country, involves a lot of issues
in terms of procurement method, technical standards in use and demand and supply.

1.2 Development plans, policies, laws and regulations concerning the development issues
1.2.1  Future plans relating to inter-city railways (mainly of SRT)

The Transport Development Master Plan, which was formulated in 2011, covers many projects such as
double-tracking and track improvement of existing lines, improvement of signals and communication
equipment, repair of bridges and railway rolling stock procurement, and a particular focus is placed on the
planning and implementation of the double-tracking project (14 sections, 2,476 km in total). Development
of new lines (14 sections, 3,100 km in total) is also planned to increase the current length (4,071 km) by
about 75%. In addition, construction of high-speed railways (about 2,440 km) is also planned, aiming to
complete four sections (about 50 km) by around 2022.

1.2.2 Policies of Thai government concerning development of railway-related industries

The National Economic and Social Development Plan (2017-2021) developed by the National Economic
and Social Development Board (NESDB) in July 2017 is a five-year action program to embody the national
policies, and it includes “Strategy for Advancing Infrastructure and Logistics” as one of the 10 development
strategies to accomplish the goals and targets of the plan. The guideline of this strategy sets forth “facilitation
of the development of domestic railway-related industries in order to reduce imports and increase the
economic opportunities of Thailand”. It also indicates improvement of procurement method, increase of
technology transfer, development of railway-related human resource capabilities, improvement of investment
incentives and facilitation of railway-related research and development as the means to achieve this.

1.2.3 Preferential incentive scheme for railway-related businesses

In January 2019, the Board of Investment of Thailand announced that, as a new incentive for the
development of railway-related industries, it would establish a period of half exemption for corporate tax (3-
5 years) after the period of full exemption (5-8 years). As it has been reported that multiple railway rolling
stock manufacturers, albeit not Japanese manufacturers, are interested in building a plant, it is considered
that this incentive will contribute to the development of railway-related industries in Thailand.

1.3 Japan’s country assistance policy relating to the development issues

This project will contribute to the resolution of development issues (sublevel target) for “sustainable
development of economy and coping with maturing society”, which is a priority area in the “Country
Assistance Policy for the Kingdom of Thailand” (December 2012), and “development of foundation for
enhancing competitiveness” and “advancement of research capabilities and networking of research institutes
and researchers” through partnership between Japan and Thailand, which are described in the “Action Plan
for the Kingdom of Thailand” (April 2019). It will also contribute to the enhancement of the effectiveness of
“export of high-quality infrastructure”, which is one of the Japanese diplomatic strategies.
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1.4 Analysis of ODA projects and prior projects by other donors relating to the development
Issues

Loans provided by Japan account for the largest in the funds for construction of urban railways in Bangkok,
excluding the funds from the Thai government budget. On the other hand, since most of them are general
untied loans, as far as the procurement of railway rolling stocks is concerned, Japanese company consortiums
have received orders only for the Purple Line and the Red Line.

With respect to the trends of other donors, it may be worthwhile to mention the project of China for
construction of a high-speed railway between Bangkok and Nakhon Ratchasima, the Belt and Road Initiative
and the project for connecting the railways of the Greater Mekong Subregion (initiative for building a railway
line connecting Kunming to Singapore) proposed by ADB and other parties. It is considered that China will
step up its effort to assist these projects. Moreover, in 2016, a joint communique was reached between the
governments of Germany and Thailand concerning cooperation and assistance to achieve development in the
railway field.

2  Proposing Company and Its Products and Technology
2.1 Overview of proposing company

Established in 1910, Ueda Brake Co., Ltd. has a history of over 100 years as a manufacturer specialized
in railway brake shoes. The company is engaged in the manufacture and sale of cast iron brake shoes,
composite brake shoes, increased adhesion brake shoes, abrasive blocks and wheel tread emery shoes for
railway rolling stocks, enjoying the top share in the market. The business locations include the Head Office
and Plant in Osaka, Tokyo Branch, Okayama Office and Sanda Office. In the domestic market, it has business
transactions with about 90% of the railway operators and their affiliated companies, but it has reached a
saturation point in terms of customer base expansion. As such, business expansion by overseas product sales
and production is laid out as one of the important policies in the years ahead.

2.2 Overview of proposed product and proposed technology

As shown in Fig. 2.1, a brake shoe is a part of a brake system of a railway rolling stock, and it presses
against the wheel tread or the brake disk to provide braking force by friction. The products proposed in this
survey are “cast iron brake shoes” and “composite brake shoes”.

The domestic standards of the proposed products reference the old Japanese National Railways Standards
(JRS) even today. Cost reduction of about 50% is assumed when localizing the production of these products
in Thailand.

S e}
oee [
- -

Cast iron brake shoe

o L= 1
Attachment location of brake shoe Synthetic brake shoe
Fig.2.1 Brake shoe

2.3 Local suitability of proposed products and technology

With the manufacturing expertise and high level of quality control technology developed through the
experience of providing the products to domestic railway companies that use them under diverse climatic
and usage conditions, the company is capable enough to supply brake shoes suitable for the characteristics
of the railway rolling stocks in Thailand, which are used in tropical regions and areas often affected by
localized torrential rain and other climatic conditions. Also, by partnering with local university, public
institute and local company, the Company can establish a structure for development and local production and
supply of highly durable brake shoes to supply products that are competitive in terms of quality and lifecycle
cost.
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2.3.1  Current status of manufacturing at SRT Makkasan Plant

Currently, Makkasan Plant is not able to manufacture the sufficient amount of cast iron brake shoes to
meet the demands due to the significant reduction of production capacity caused by equipment deterioration.
It may be possible to take the approach of providing technical support to SRT, but considering the current
situation, it will not serve the purpose efficiently.

2.3.2 Partnering with university (King Mongkut’s University of Technology Thonburi: KMUTT)

Having a small cupola, a high frequency electric furnace and an emission spectrophotometer, the
university is equipped with the equipment necessary for material development. Partnering with KMUTT will
contribute to tackling the issues as requested by the Thai government, such as development of railway-related
engineers and promotion of railway-related local industries.

2.3.3 Candidate for local corporate partner
Existence of companies capable of manufacturing products of stable quality was identified. The equipment
is not necessarily state-of-the-art, but it is well-maintained and has no problem for production.

Table 2.1 TItems and details of contribution possibilities

Item

Details

Stable provision of
quality brake shoes and
supply development

+ Thai government is focusing on the development of railway industry and expects Japanese railway-
related companies to operate in Thailand.

* Localized development of railway brake shoes as requested by ASEAN based on the expertise of brake
shoe development in Japan.

+ Contribution to creation of “suppliers” that do not currently exist in Thailand.

+ Utilization of stable supply base in other manufacturing industries.

+ Help in developing engineers in the railway industry through brake shoe production.

+ Part of export and technology transfer of railway infrastructure and a trailblazer of the parts industry.
+ Starting point for expanding the use of Japanese standards, competing against European and Chinese
standards, although the project addresses only one part, which is the brake shoe.

Ripple effect
Establishment of
technical evaluation

structure and capacity
building

+ Improvement of technical evaluation structure and capacity building of local railway-related
businesses through provision of local performance test method, durability test method and product
analysis systems.

* Resolution of issues concerning sound procurement and use of safety critical parts by introducing
appropriate technical standards.

* Decision of appropriate standards and introduction of test and evaluation methods by cooperation
with the Thailand Institute of Scientific and Technological Research (TISTR), the agency for product
certification in Thailand.

3  ODA Project Formation
3.1 Outline of ODA project formation
It is assumed that a project for dissemination and demonstration may be implemented as an ODA project

going forward. The demonstration activity should aim at achieving the local production of cast iron brake
shoes of stable quality, conforming to the necessary specifications and the use of such brake shoes for
railway rolling stocks, and the dissemination activity should aspire to improve the evaluation technology
and structure for the procurement of railway parts and components. These activities should be implemented
under the cooperation of the railway operator (SRT), university (KMUTT), public organizations for
technological development and evaluation (TISTR, NSTDA) and local company. In addition, the project
should ultimately aim at exporting locally-produced brake shoes to neighboring countries of Thailand.

3.2 Details of ODA project

The following activities are assumed as specific demonstration activities.

1) Demonstrate the advantages of the brake shoes manufactured by Ueda Brake Co., Ltd. by providing
samples for attachment to the SRT railway rolling stocks and comparing them with the brake shoes
currently used by SRT.

2) Demonstrate the possibility of producing products satisfying the specifications (chemical composition,
strength and hardness) by using locally available material of different components from the material
used in Japan in collaboration with the university (KMUTT).

The following activities are assumed as specific dissemination activities.

1) Establish a structure for continuous manufacture and supply of high-quality local products in
cooperation with the local company to achieve sustainable product dissemination.
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2) Propose drafts for technical specifications necessary for the railways in Thailand in collaboration with
the public organizations for technological development and evaluation (TISTR, NSTDA) and
contribute to the development of appropriate standards necessary for the dissemination of technology
to achieve sustainable dissemination of product specifications.

3) Provide special equipment necessary for quality testing to the university (KMUTT) and the public
organizations for technological development and evaluation (TISTR, NSTDA) and conduct training
for human resource development, including training in Japan to create sustainable technical support
environment necessary for dissemination of technology.

3.3 Status of C/P organization candidates and discussion

Since whether or not SRT is able to provide information necessary for the demonstration and perform
testing by using actual railways is important, it is generally considered that SRT should be the counterpart
(C/P) candidate. However, as the project should be treated separately from the technical cooperation to SRT
and its major objective is to ensure continued local production of cast iron brake shoes of stable quality that
satisfy the necessary specifications and appropriate procurement of such brake shoes by railway operators
(mainly by SRT), initially, the National Science and Technology Development Agency (NSTDA), which is
responsible for development of railway-related technologies and introduction and dissemination of
appropriate procurement method (e.g. Offset Program), was examined as a C/P candidate.

From the result of this survey, the survey team gained an impression that in implementing the project for
dissemination and demonstration, TISTR should be chosen as the C/P candidate, although it is also under the
umbrella of the Ministry of Science and Technology, which is the same as NSTDA. This is because TISTR
places an importance on the element of technology transfer to local companies in Thailand, assumes the role
of a certification body and has the ability to perform performance testing in the railway field. Other
organizations, namely, KMUTT, SRT and NSTDA, are assumed to be positioned as cooperative organizations
that will be requested to collaborate according to objectives. Roles of each organization are shown in Table
3.1.

Table 3.1 Outline of the survey results of relevant organizations

Organizations Contribution possibilities
* For SRT, it is more important to improve the procurement capability and ensure
SRT soundness than to increase the in-house production capacity. It is necessary to maintain

the cooperative relationship to have them provide the field for product performance
evaluation using actual railways.

* As NSTDA aims to become Thai version of Japan’s Railway Technical Research
NSTDA Institute and is expected to offer cooperation to sustainable technological development,
cooperation in the dissemination activities may be expected.

+ KMUTT can make technical contribution to product development using raw materials
KMUTT available in Thailand and is equipped with most of the necessary equipment. Contribution
to the demonstration and dissemination activities is possible. However, provision of
special testing systems is necessary.

+ TISTR is a leading candidate for future counterpart as it aims to become a product
TISTR certification body and is able to contribute to performance testing and development of
standards.

+ Considering the product supply capability to other industries, there is a candidate
company to partner with.

* Only recently, Thai government has started to show an interest in nurturing the

Thai supplier industry for railway operators. Going forward, it is necessary to approach the
ministry and agencies providing guidance to SRT. The government may well be
qualified as a counterpart, but it is considered difficult to conclude an agreement with
them.

Local company

government

3.4 Issues and risks in ODA project formation and response measures

In the formation of ODA projects, the following matters need to be perceived as issues and risks, requiring
the consideration of response measures. Protection of intellectual property rights in terms of the system,
clarification of role sharing and collaboration method among the counterparts in terms of the structure, and
possibility of and discussion for the implementation of performance and durability testing of brake shoes by
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attaching them to actual railway rolling stocks in the aspects of infrastructure and technology.

3.5 Contributions expected from ODA project

Contribution to resolution of issues (1): Stable provision of high quality brake shoes and
development of suppliers

By transferring the technology for manufacturing brake shoes and practicing human resource development
for local companies in Thailand, a structure for local production and stable supply of high-quality brake shoes
that are demanded in the ASEAN region will be established. This will make the start for creation and
development of railway parts suppliers that are currently non-existent in Thailand and will also make it
possible to supply such parts to neighboring countries.

Contribution to resolution of issues (2): Establishment of technical evaluation system and capacity
building

By introducing and implementing technical requirements (specifications) that have been used in Japan as
well as brake performance test and durability test methods and by providing standard samples for product
analysis systems and conducting training in the use of such systems, the technical evaluation system of SRT
and NSTDA will be improved and capacity building will be achieved in these organizations. Also, by means
of technical cooperation for the implementation of appropriate technical requirements (specifications),
resolution of issues concerning the sound procurement of safety critical parts will be attempted.

Contribution to resolution of issues (3): Provision of expertise in manufacturing highly versatile
products proven by diverse domestic sales records

It is possible to conduct technology transfer for local production of a wide variety of brake shoes as required
in Thailand by drawing on the ample experience and expertise of the Company with a long track record in
doing business with more than 90% of the domestic Japanese railway operators using brake shoes in diverse
environments and different types of railway rolling stocks.

4  Business expansion plan
4.1 Market condition of Thailand and neighboring countries

For the time being, Ueda Brake Co., Ltd. is targeting the market of cast iron brake shoes that are used in
about 80% of the SRT railway rolling stocks (for inter-city lines). On the other hand, as a future market, the
Company is also considering the market of composite brake shoes, which will be used in the railway rolling
stocks that are being introduced by SRT and are scheduled to be introduced according to the Transport
Development Master Plan of Thailand. Accordingly, it is assumed that the future market will be several tens
of times larger than the domestic market of Thailand, taking into account the railway rolling stocks owned
by neighboring countries.

4.2 Outline of business expansion plan, value chain

The value chain of this project broadly consists of two phases; 1) maintenance parts supply project and 2)
quality control capability improvement project. The policy for future business expansion is to “enter the
market and create a foothold by disseminating and producing cast iron brake shoes locally on a short-term
basis, and build a foundation for the development of the market of composite brake shoes, abrasive blocks,
etc. in the future to prepare for the introduction of medium- and high-speed railways on a medium- and long-
term basis”. Fig. 4.1 shows the value chain in business expansion and the outline of business expansion.
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4.3 Sales plan
Unpublished

4.4 Anticipated challenges and risks and measures

One of the challenges anticipated in business expansion is the protection of intellectual property rights. In
the aspect of laws and regulations in Thailand, it is necessary to appropriately obtain licenses and permits
from different ministries and agencies in connection with Foreign Business Act, Alien Employment Act,
Investment Promotion Act, Labor Protection Act, the Civil and Commercial Code of Thailand and various
taxation acts and to take into consideration the inconsistencies in the implementation of these laws. Also, in
terms of business practice, it is necessary to note the difference in the payment practice.

4.5 Expected development effectiveness

It is expected that formation of ODA project and business expansion will facilitate the overseas business
expansion of Japanese railway parts manufacturers, which are mainly small and medium enterprises, and will
ultimately result in the development of railway parts industry centered on Japanese companies, contributing
to high-quality, low-cost operation of railway businesses in Thailand and export of Japanese railway
infrastructure.
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