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Summary of rail vehicles data collection
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m1sIN 3 : nanIUs:iNNYaIsNUUEINISIIIa:AANB:Nda0AdaInuIAsIAS1IWUIUS:UUS1)

szuUseTEnIdiasuasyuiiag
(Intercity and Commuter Rail System)

Yudsdui
(Freight)

AUITIG
(High Speed)

szwddlosuazfiosiiu Yudios

sUnuumsliivinas
¢ (Intercity & Regional)

(Commuter)

szuus1vudsulavuluiiag
(Urban Rail Transit System)

sveznsliusms ([Alawns) > 50 20-100 >100 >100
szzmneszninamilaoiady 6 o5 5 A
(Alawns)
AnuSagegalunisiiuinns
= iy 120-160 160 250 60-100
(Alawns s Falag)
dhiinnamangega () 20 20 25% 20
uaAUni1mng (wns) 1.000 1.000 & 1.435 1.435 1.000
YUINAININTVUE
fasansaean 5,000-20,000 10,000-20,000  10,000-20,000 N/A
W gog
(Au s fiAne do 3luq)
Chr R Wumaiusoves svin.  salWuainesn saluiin dune
(anefiliEnslutigdy Usznaudiag 158AA, AU \fiusn
Y
wazflazdalduinns ewmile salnilh e YoITUN.
1D w.a. 2566) anenziusaneanile aneBung NN
aneld a1
denziuoen RUDIANY
GREIHGERN wag
wazidunsly salvl
Tassmssalumag AIEIG
Wouauwdu
»jﬂiznaumslﬁum SR SRT, SRTET SRT, EHS SRT
USLLANSOYUEIN19519 Locomotive, DMU, EMU, EMU Locomotive,
(Type of Rail Vehicles) Passenger Coach, DMU, Freight Wagon,
BMU, Power Car BMU Tank Wagon,

& ‘o o a v o < . N & el &
*Juagiivszuuiidenld ilasnnszuusalwanuigalasdaulvnjazdaliisuumsiioanuuulagianz

Tram

Special Wagon

e

Light Rail

RAIL VEHICLE

prouigany YudNIAYUANULUURLIUILNET (Light Rail)

wiuvuge :

(Heavy Rai) Monorail | Trams APM
20-40 10-30 5-15 5-15
0.5-12 0.5-1.2 0.3-0.5 0.3-0.5

80 80 80 80

20 N/A N/A N/A

1.435 N/A N/A N/A
>20,000 10,000-20,000 5,000-15,000 3,000-5,000

oo, thidu,  willes, vuy N/A M99
#, 3029
BTS, BEM NBM, EBM N/A BTS

EMU Monorail Street APM
Wheel-Rail
», and
"0
¥ Rubber Tire
Trams

APM (a18d@naJ)

Monorail

Heavy Rail !

Electric

Locomotive
T

Diesel Steam

Passenger Train

i

Passenger Coach Bi-Mode (BMU)

Freight Train
1

Flat wagon Open Wagon

Covered Wagon Tank Wagon Special Wagon

muwn 17 : naaisigazidaanisnunds:INNYaisnyudIniisid



-B ———— MSANW JIAS1H Us:|nn||a:F]ruﬁnuru:uaanuua'Jszw.ﬂﬁaannéaJﬁuTﬂSJas‘Ulﬁugwuﬁ‘lumsuua'JmJSU

3.1 91uausnuudainiisiiudszinfine

- Usurusnuudinisiiluds:inaAlng

PNHANITIVTIToYAINALAUSNMsAUsaUTENaUMEY MsTaliluisUssmelne nssalniihvudanasy
wisUszmalng uTEn salnin s.iv. 1R UTEN spuvvudenarunIunn 900 @vw) uSEn meeu
uazsalvlingam $iin (e faseuasessnvudmenady q o1f vien fifle d1da uazlasens

flegsgninsnsnoatna 1udu fanunsaszymvaziBenaudnuazyessavudimasislavilimsuinnieglu
Y. 2566 ‘Uszm?ﬂmmzﬁﬂ'%mmiaﬁuudqmmmﬂﬂwmmmﬁuﬁa 10,534 fiu T uunidusauseanneng G]lé’
fananslunsnsil 4 wagannmsiesgiszinnueasnUseianeng o wuisnvudsduiiuinugiigat
7,677 fu viseAndusasay 73 deieufuUsinasavudsmesaaiu warUTinasavudsilngansvila EMU
flsuinsvudslaanslundleiiiios 778 fu vieAnidudosar 7 vosSinusataun Tuvmeiviun
vhsodnsvesnssolilwissemelnedisiuiuiedu 306 fu wieAnduderay 3 vesUSunusanavun FaLans

Tunnd 18 uanaunuiIuundszinnuasUsinusavudaimessludsemelneg

Number of Trains in Thailand Number of Passenger Car in Thailand

3%

Diesel Elecrtic Locomative /

73% Diesel Hydraulic Locomotive 1%
Freight wagon 306 AU Nierorai

7.677 AU APM
7% TRAM
EMU 778 Au 294 Au
0.0005%
Steam Locomotive 5 Au
3%
DMU 311 Au

46%

Passenger coach
1163 Au
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MnnnsfunuTsdeyanignslinusavudmneniliuinmsanngliing wuiegmslinuade
YossavudIImUTzITUszana 23 U Taefisalvuimsdmiusoliszriaiiesuasmudleswesnssal
wisUssmalneflongnislinuedsUszana 30 U luuueisolifhvudanaviudiosdongmsldmiadeodie
6 U doyaorgnislinuvessaluningm fauandlumsieil 4 Amil 19 wagnmdl 20 uanIUszLAMLAYe LY
vhsadnsuay DMU filuimsuumnssalnvesnissoliuisUszimalng wazsalwihvudunavuiliuinng
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01s1I0 4 @ nansusuirusninaglunaiuAsaunsalvalwiiusnisiausniuds:inAing

donuzvassavudmeselulagiuuasnielut w.a. 2570 31UUTH (AY)

= Assaliuvisuszindlne (sun.)

+ a
JCJ 5 o solwvudedlagans sovudeduiuazdu o 9,462

_ « salvid (@1edung) 130

solwiT#ludoqiu UIEN szuvvudenlasunsunn 31n (W) (BTS) 392

U3EM neaduuazsaliiingamw d1fia (minww) (BEM) 225

U3t salud s.uln. 31ia (SRTET) 31

salniivziiialugoel w.a. 2563 - w.a. 2570 (awiziianusassynaudnymzsald) 294
599 10,534

@ SERVICE LIFE OF CURRENTLY THAILAND ROLLING STOCK FLEETS

= Approx. Lifetime : 30 Years
Inter-City Rolling Stock (DMU+LOCO) . Over Limit Lifetime

Y S Time (year) PRESENT NA

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

DMU : Totally 311 unit =~

TPI (Private Company) I_

ITD (Private Company) |

muwi 19 : n1animwsavargnisiéauvalfasninsia: DMU vaimissnlwntius:inAing

@ SERVICE LIFE OF CURRENTLY THAILAND ROLLING STOCK FLEETS  mm aspres tésime :30veas

B Over Limit Lifetime
Urban Passenger & Commuter (EMU) Time (year)
NiA

PRESENT
EMU: Totally 1072 units 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

i
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3.2 aJAUS:naUdNANYYUDISNUUAINIIST)

« 9JAUS:NOUYDISNUYUEINISTI

walladnisesnuuuiaymsnaniutiagiu shlsiisuuuuvessnvudmnassiimainvansifionouland
osguuuulumsliaunndetu agslsfiom snudimsrsaziosdusznavddydedu 3 nau Fuandly
At 21 T

. ngulassadnenruudauseiade Yaeananazszuuduiadeu (Structure, Running Gear and
Suspension) Usznaulusae Taseusesnu (Main Frame) sasalwl (Car Body) Tui (Bogie) 1sn (Brake) YARD
(Wheelset) uazaunsaluonas (Coupler) 1Jugiu

- nguuszuunenauaziniludsaln (M&E System) Wy Usegwiieing (Doors & Windows)
syuutesih (Toilet System) szuUliilasaan9 (Lighting System) szuuUsuainae (Air Conditioning System)
wuumguﬁaussmammﬂ (Ventilation System) sswwmaﬂﬁ (Pneumatic System) szuutundou
(Traction) Auuenmsalu (Car Exterior) veslagans (Passenger Cabin) LUudu

. ngusTUUAUANLATANUABASE (Control and Safety System) Wy SxUUAUANAIIT LAEAU
n19iAuse JUkuuviestusalyl (Driver Cab Layout) syuuaduUasnsisaindadsis (Fire Safety)
qﬂﬂiﬂilﬁammﬂaamﬁa (Safety Devices) wrun1saniiuauluaniizaniu (Emergency Situation Plan)
Dusiu

Control Structural
System & Safety

Suspension

7 e

Structural Performance & Suspensions M&E / Miscellaneous System Control System & Safety

- Car body + HVAC - Control System
- Bogie & Suspension - Traction - Driver Cap
- Crash Worthiness - Door / Seat / Windows - Emergency Exit
- Loading Gauge - Engine & Fuel - Fire Safety

- Brake System + Electrical Component \ - Noise & Vibration

+ Running Performance - Etc. - Electrical Hazard
- Coupler = - Etc.
- Etc.
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3.3 mis3an1gudayasnyudainiisii

3.3.1 UayanANLYDISNYUEIN1ISI

1NNTT3IUTINTOY AT N WML YBITOVUAINIITININNUILITULATOUATOITAYUAINIIT
Tudszwmelnelaun nssalnuisdssmelne nssalnihvudaiasuwisUsendlng vsem salwih s.u.n. 3110
USHN SEUUAUARNIATUNTUNT 3110 (r19w) USEn nesiusazsaliiiingann 31in (mivw) waslasanis
flagszminmaneai iledavhilugudeyasnvudmensUszneulumesnvudmensiamn 7 Ussaom
fauandunmi 22 Tneilfegnsneazidondoyanmudnvazvessaliihueinesn 1sa det Muanddumsns
fi 5 filneandennuinvasnaneiavessosudmensiamaldsiiunmuraliosandeaudilu
seauatiuanine lusaziiteyanudnuazily (General Spedification) lédavinliiilensaudluiules

PRINGHEEALIYEN N PRN

alau Js:zinnuaJsnuudiniisil

1 Hasnans Locomotive , At
+

gsnlagans Passenger Coach 0000 =

yuausnlwdisa Diesel Multiple Unit / DMU

2
3
4 snlwuudur Freight wagon %
5
6
7/

yuausnlwih Electric Multiple Unit / EMU @

snlwWihsiun Light Rail Vehicles %

L} o . . +
snyouusd Service Vehicles *
@D

muwn 22:1a0JUs:1nNsN91NN1SSIUSIVTINAANANEU:UaISnYUEINISINTEUTuUS:InATng



-g ———— MSANW JIAS1H Us:|nn||a:F]ruﬁnuru:uaanuua'JszuTHaanﬂéaJﬁuTns.las‘Ulﬁug’lurhumsuuéJmJS’lJ

msN 5 : ndanidegiseazidenioyanuanuuzvaisniuihnaswasa isa ain

Airport Rail Link - Electric Multiple Unit

Rail

Rail Authority Metro / Commuter Operation

SRTET Status Operating

Regulation/
Item Specification Standard
Reference
1 Type of Rolling Stock EMU
2 Model Siemens Desiro
3 General - Seat: 150 seat (City Train),

170 seat (Express Train)
- Standing places 6 person/sq.m.
: 595 (City Train),
343 (Express Train)
- Total : 745 (City Train),
513 (Express Train)

4 Dimensions  Length (mm) 19,700/20,000
Width (mm) 2,796.00
Height (mm) 4,200.00
5 Weight Tare Load - Maximum Weight per car EN 15663 :
(AwO0) : 43.4 t Railway
applicattions-
Definition of
train reference
masses
Full Load (kg) 64,000.00
Maximum Axle - Axle load at Aw4, exceptional
Load load:16.0t

(all seats occupied and 10
persons/m?

- Maximum Axle load:16.5 t

Train Station | Train Station Train Station
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AILAAIIUNINT 23 waznInd 24

fisfugedaya

a solwonulaoaa:salws:niudao
@ solwihuudouasuluidas

[E owrwawri

salwlosaisudasiondn salwlnsasudasiown
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GEA_General Electric rore [/ sniwenudbosscriwerchalioo - sniweslioosaoniseschaioo mnomo 100u ¢ Rendns - sednsdnalify kA s

[ gernudwd

HE @ 1800 rpm
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Risk Assessment Process and Results

] i Sam>:

'|___ 1 ;ﬁ"‘.

B 4.1 1U2NJNAa:wanIsus:Ibu
A2IVIAE)
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iowmadadesiliinduainnistigaunniesvesyngunsal
19 9 VB950UUAWNTNTdRY Tdwatuauvasndy
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dosalrluardu 1 Wefinnsangunsaiidmasgadulod iy
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nsfnwivssduanuidsnensussendld33 Hazard Identification (M) $auifu Failure Mode
Effect Analysis (FMEA) Bu9inwnnisaidunse (Hazards) 7 winnsaifiintundnyesssuuaudiniess
Tneniandesgimanudonlesfugunsnivessnvudimensianun 249 gunsal dslunisfnuilédnedlu
30 gagunsaindn Mnduliiinsiasgiuiufiderngrisssmaassyld 19 ggunsal @1n 30 99
gunsaifinad1edy) Ifinrnuddguasmuanudidyimnngngunsaitu 9 Hian1siigademeud

araibiiamnsunsauazvilingansliusnisegradudeddnle

nsUsudivanudes

o w w
N uunﬁhmmnaumwﬁwwneﬁ'muﬁm nuAUUABANY

dwunduneviogUamg ArssiEIRUATHANTIY drutsznavuiliiuatiog

' o - i
wann1sUsEEiuAMEDS A
Uszandl¥38 Hazard Identification (HI) $auiu Failure Mode Effect Analysis (FMEA) Tunisitasis
seiuauiEs (R) = sAulamaviaatuiniidhge (0) x szduauzuuss (5)
4 = AN 4 ™
seAulamawioauiimsige (0) sEAUATNTULTIURIA MUY (S)
'l
ot A v
Rating 51 52
G T milfuintmgrusin
2 I — —
3 I Remot Teiu | wansEv i o o
a I Very Unlikely Urban Rails Commuter & Intercity Hails
5 I Unlikely to Oceur . Tdnmiu . teon flsunda
6  Once Since Operation [ wiinilay 20 Uit 20 Uit
7 Few tites in ten years [N , | wmdu , | 2R 20 i fa
8 Few times per year [N usllal i 3 il 3 il
¥ Few times per month [N 3 vmGuain 4 3 gl e 3 #1lua
10 Few times per week ‘ 1 auithilyl 9 Falua 1%
Probability (times/year)
. SN =/

b 2 R 3

seAuades (R)

i
£ Rz prnasain v sandniunndl vedmriunadudou
% . | A3 arwisniounma |dandesdduussiiviandwiuauinsasawisndudu
4] dnderidusesivisandmiungunuirivsenndudo
| — |Ra prandsaga . p S
% - Furithig 7 lug =
\. v
- = : )
nsUszfiurnudssuaznudunsiidauion
ufunisiidauion ssesi 1 swdunsiidoudou seusi 2
:' ___________ ;_; - :' Freativii 1 1: "ﬁ4‘. j INNYRBAINUTDY
1} °
i & sy | A * .... KaENINTFIUULIN
] 1 - ' F\ 7Y o
i () W) oo ry® AMANWMY
1 . 1 1
! U'i!l-f.lutﬂf.lqﬁtlw"lfuﬁtﬁw’l H ' @ : nasildaudou SOUUFINII519
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v o

ntuTeIyliiyngunsal 19 yagunsaldundiiunisussdiuszauanudsiiosesdiiu

U T 9 El
'

a

mueandes Risk Score flagdamarianunasafoiliuvdn msdssiiwihluneyngunsallngriauides
(Risk Score) %%uagﬁmzﬁumm?mm (Severity) wazAAnudlunsiAnmnnsal (Occurrence) MsUsziiiu
Asdswhlagdifvgnieusnannmiienusing o fo sin. sWa. SRTET BTS BEM Uitmsaliianuidags
ey Tusenifevanuaunudiu nan193eed1iunu Risk Score fauanslunsed 6 fanuanisussidunas
MU Fermuanisnsnaeuiusestudiugunsnisnvudsmeluiasene wuihUsemeadii
1PIIUATUTEUUTNGE WU naussmaluavnnglsuuasUssinadidu gagunsaitammmaziiaudndudes
NuNsNTIREEUSUsatoTunzdousa 817 TermunvesUstmAainwosuaus (Directive for Approval of

Rolling Stock) LLazmmgmﬁ’aé’waanzmm‘ﬂ{ju (Japan Regulatory Standard) 1Jusiu

A0V

015N 6 : asdwamisus:iduanwidssiagdndarauanudrArysieyaval 19 saaunsni

yagunIaiuen (Subsystem)

1 Bogie / Wheelset / Wheel uns / yadouazdosalu

2 Brake System STUUUED

3 Fire Safety S2UUANUUADAAEINDARNE

4 Train Control System FTUUNMIAUANNITTINGTUYBIT

5 Vehicle Superstructure / Crashworthiness / Iﬂiﬁﬁ%’ﬂﬁ’lgn / anulasadediainnisvy /

Joint and Welding M3 TauRaBudIulATIEE 1

6 Doors & Windows szuuﬂizg wazntnfng

7 Running Behavior & Aerodynamics wqanssumﬁ'qLLazmmﬂwamam‘

8 Cab operation / Driver-machine interface nsadiunisluissdunaznisidensiaszninsautuiy

sTUUAIUANIALN

9 Safety Devices qﬂnsaﬁtﬁammﬂaaﬂﬁ'ﬂ

10 Electrical System / Lighting gunsalluiuasszuudasadng

11 Coupler / Draw & Buffer Gear vawas / yagunsaldwmiuideusisvuau

12 Dimensions & Loading Gauge UALA / NAAYBUIWAAITA

13 Concept for faults, accidents and emergency LLNumiﬁﬂLﬁugﬂimﬂiﬁﬂ’nuﬁﬂﬂﬂa aUAwma
situation wardn1TaNIAY

14 Traction System szuutulndau

15 Diesel Engine & Component STUULASESEUAAYA

16 Energy Supply & Current Collector szuudneuazsunasanulnii

17 HVAC (Heating, Ventilation and Air STUUTZUIBRINARATsTUUUSUaINA
Conditioning System)

18 Test required (loading, guage compatibility / NNSNAFBUANTIAULVDITAVUAINIITI
running performance)

19 Miscellaneous (seat, camera etc.) qﬂﬂsaiuazdauﬂfmgu q
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fawdgngUunsaivdniy 19 gunsalazliauddguamnifledsisanudululaluzesldaiowas
HansenuseglrusMsludsene MUsnudslainanisussliuanudeeisasynaunsalindadidu Tneiasan

nnguinedemrualufaUssma SITRANULTDINIIE TN BN URNS IwdL S Uit uARLY

v A

vyal 1 Y1 a Y o v A L caa ] ! Y v
Nnlduladnude uarlaihnsfndenyngunsal 13 ynaunsaindanuddgigaseanuvasndelunisldau

7]

IOVUAINIGN AILAAIIUNINT 26

Cab operation /
Driver-machine interface

1 i
Vehicle Superstructure / - 3 O ‘I'H Coupler / .
Crashworthiness 7 ' 00rs & WIGOWS A [7171) praw & Buffer gear Fire Safety

e
Joint and Welding

Running behavior &
Aerodynamics

Concept for faults, accidents
and emergency situation

Train Control Systems

Dimension & /-~ Bogie /
Brak t i
Loading Gauge Q Wheelset / Wheel O rake system @{o) Safety Devices

Electrical Systems

muwn 26 : ynaunsninan (Subsystem) hdrArynuAdwUasnA8yaIsnyUEIN1ISII

S 4.2 A2UNNTE

- vianuanulumsinudayana:nisasiigiudoyailus:uuAudsiu

Hagtudoyaasiimataiulnegliuinaiusnsesiie 4 BTS BEM viemirenuiisufinseuiiy 1 109
wazdndslimisnumduiifedes Wy v3em ngummsiau $1in 3o nsunsvudsans Inedeyadsnan
Fromundslaifsrvuaudsy uarlunehenulifinsdaiuuszougudoys Sedmalinisiesgideya
sruuudImesvedlnedaldaunsavilaegednauiazasdandouludaUssine laun Ussineluwauy
olu3n glsy Wy andgeuni wisesuaud uardiu Avihenunasiuiaveulumsimunszuugudeya
nsvuunsinfivtoya Snvdeyanasyhnmsinsginenuadd sty dou U SnisanunsaTiasesianing
HANFENU Uagyin1sAIan1saliusnsaiuazaunsausmsinnistesiulaaimin W n1simue Preventive
Maintenance lﬁaﬁlﬂsﬁu

- S0dJHU2BUAGRINASUE0vaUTuMsIarana A191I5) a:ns3iAsziAaNsA]

(Safety Data & Reporting Dashboard)

Freeau ey Office of Safety Analysis, Federal Railroad Administration FRA fifin1sdnuans
Yoyauazgnudoyanansaifnuesiaula fuandunwd 26 wu

- Train Accident / Incident Count and Rates

- Train Accident Trend - Summary statistics / Charts & Graphs

- Train Accident by Groups / Lines (type of railway), sort by type of accidents,

by Primary cause of Accidents, by time LLazguﬁ]
- Railroad Safety Statistics Report - Annual report
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Techniques to Reduce Effect of Rolling Stock
on Track Deterioration

HadevdnaindsnvudamessidmasonnuuLss
Tunsvhanemsuseneuludae dhudnnaman A
ANANYAULVBITLUUYNEN NANTIUNINAAARSVRITH
YpzLAROUA NoAnTINNISSIANEYMsanruE Al
YDINITHAUNN UATWERANIITUNTAURATUIZNINADLAZIN
Fanwdt 27

og19lsfnu nisdndunisiieaanansenuves
N19¥aeN199INI0TUAINTIEY Foevhadugiuly
saluilsvesiasn Rail Vehicles) wagluflsvownads (Track)
demniaessruuardswansenudsiunagfu (Train-Track
interaction) agnaeanailuvaizisaiinsiadoud Faihiasnns
viomaianlflunisannavesnsviiaenisagdsenaulusie

M5ALdUNISINEINUAITORATNIIN AamalUll
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TEE—— | Axle load & Impact J

| Running Behavior

R

Suspension Characteristic J

[* Brolee & Aeveteration | Wheel-Rail Interacti
Brake & Acceleration / l eel-Rail Interaction

Characteristic |
A\ A

muwh 27 : UadeHanndiwans:nuaandiusuiisilunisinaign1ivaisnyu&diniisil

- msquasnyramuwniifagiuaniwa
Tnefinsnsaiauazysziiumnnulilaiaevasuuadunis (Track iregularity) 5279

ATIVFBUANNYDIAIUUTENBUAN 9 1L UTEUA 519 YATAWLYITI VIHIBUTBITN dNN

Yosrulsene Wudu salansluning 28

Cross Level (Superelevation)

A —

= i
et AT

muwn 28 : F1g) aragrinsalbalunisasavdanduiuauuauavalnuaigunil
¥71) sunuuanuliaiuauavanuaiduns (Track irregularity)

- ms1985s1J (Rail grinding)
A o a a - Ao )
NBINWIAITNITULIEUUBDINININ Lwaam‘{‘]zgmmﬂmmmmwummmaﬂauau (Short

wavelength / Corrugation) dadlasalissinuaziiviinnsduasieuniniudgs (High

frequency) lngdwaliminnisnszunniazidaannninung fauansluning 29

l&

nMuwn 29 #79) AVIASHISIIVUAAUAUUUEISII ¥77) Gr9813IASaIboluNISIDESST)
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- msSnvranmuwyalasltogluaniwa
TagvinsnsiaaeuUs1evesiinde (Wheel profile) wagsihmsuflalunsdliinuaiia

RAUNR WU n19nA93e tWusu dauanslunIng 30

Force peak from
defect wheel

Force \ 'l| /
/ y Fdyn

Train Ioad\_ /I \—— -

Wheel flat Force peak

muwi 30 : $1g) Anuidemenuulavuiioga (Wheel flat)
¥71) msinanisnszinniiaiainAlwiunavyalas

- s:uullasfunisaulnavasdo (Wheel Slide Protection — WSP)
Duszuuiinaglunazeendiuasiudofietesiuldlidedulaaluuus vretesiuaiy
\FUYNURBRIADUAZINY Imag"dLLUWaﬁzuué’]’ﬂﬂﬁ'ﬂﬁﬁ"ﬂ'ﬁzuuﬁlﬂsﬁusﬁau&gﬂLwiizww'umw
TUauildgunsaldidnuselindlunisesiainanuiilunsasdonazAruaunisvyu
YedusazdefenisUsrinanannaouiames il savudmiasudnlngluagu

WONAANILAZEINTNAFBUTEUUAINEULBYINN1INTIISUTA

Hybrid

Technical development; .
design

Higher demand

Aluminium intergral design

Aluminium
differential des.
Welded steel,
differential design
Cold joined
steel design
Mixed design
wood/steel
All-wooden design
| | | | >
I I I I — 7
1800 1850 1900 1950 2000 time

muwi 31: 35wuimsvaidaqngniwnlslunisasiisnuudiniisi
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Name Nose-suspended Semi-suspended Fully-suspended

Mounting Motor riding the axle with bearing. Motor suspended on the bogie Drive fully supported on the bogie

characteristics Third connection point on the middle beam. Gear riding the axle. frame. Hollow shaft compensating
bogie middle beam. Coupling connecting both. the relative movement.

Typical Locomotives operating at

application Locomotives higher speeds,passenger High-speed trains

train with distributed power.

Unsprung
part of total
drive moss

muwi 32 : AsWNand1JvaInIsaaniuus:uuduindauna:lunndiwadaualaauss (Unsprung mass)

i - nmsoonnuuiwsaalHinyaisnlWna:yas:uuduindau
G J Fumislimeluladaiugiunsiseifiessnuuulisalniidminulurasfidesaanm
wiusslfegnafivane samsldimadalunmsiesziuazonuuulaseadne (Structural
optimization) s3uluaisnslETanusenau (Composite materials) yenaniifedinsise
NIBENLUUTFUUTNEDanTWIANIAH AU (Unsprung mass) 34astasanusanseii
seinsdefusnaldednadivsedninm dauandluning 32 uaznnd 33

. Ms3IAs1:flla:0anIuUWAGNSSUYDIS:uUBIIAIIoAANDIFHE
dadana:n1ia

IngunnseenuuusyuuynyIea (Suspension elements) illaumaeausodnue
yoensliau wu mslfnuvessaliflufiesenalidesmsmuiifigausseauumeis
auldsseiuay udu Taenseonuuuagrhnisusuasunginssuvestudiugisan
sulunaudnyaes 9 2aslUR It ssvaeurtimune (Objective values) sins 9
WU LSINTZYINTEUINABUALINUUNWATINGLAIAZUIEID (Wheel-Rail contact forces)

M3ENUse (Wear) nMsiinsess1nuudenaysns (Rolling contact fatigue) 1Uudu

muwn 33 : A298138udIus:uUYEIIANI (Suspension elements) vaisnyudIn1Is1I
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- Ms3IAs1zHIa:0anvusUs1Ivalaa (Wheel profile) na: s1a
(Rail profile)

Junmsesnuuugusimwesiduiaseninsdouazsdimungauiunmsldnuressousias
Jsmow Sefitadevanevindnaiedesimuavesthmiinaunan anudivessndnuas
YNINBAMUATANTNTBINIEI NYFANTINTRITEUUEEs Taeluniseenuuuaziinig
fmunseiuvesAlvaneiideanis Wi n1suiuseiuvesaansTingd (Critical speed)
NMIAANSNTZUNN MIAANISANVTBLAZMTAATEBLANTY Nsanlenialun1sUuseuiu
Uszua (Judu amdl 34 wansnsesnuuugUsswenzial (Crossing) UShaszuaLile

ANNISNTTWNNVBIADTA

Wing rail Nose rail

Crossing nose

>
_ B
&

Wing rails

muwn 34 : A29813n1saaniuulsulsIsUsIvaIn:1 (Crossing) IWoaanIsns:IINNYaJIad

+ misUSuUsIAuAUUAYaIlAsIa$1IsaISUN1II)

Tnelassasrefenananansosuundu fufusesiums glusduazasniu Wudu Usna
sousaveneiiflassadsiiunndsiuaninanulisesiies (Discontinuity) veniy
udainds (Stiffness) Tl TneusnmdnamnBenhmuwmisUaounu (Transition zone)
Fuandunmdl 35 wu Vinusesdeszriamsisuuiuudndglusduioasmiu Husy
Jomiidatuluuinasinamiemanszunnuesdouarsns savammgadasassfuves
e FaeneliiAnanudemenun MEiisnmsufulRuinasnaniemeda
maneds TenshnResaasy (Auxiliary rails) wiuiilgma (Approach slab) wiw e
Baneulsimavielimiou (Elastic elements) msdnansBawilealiudduiiulsen (Ballast
bonding) iy Fauanslunind 36 wagnmil 37 fhegnansudulssluninusumis

WasuRIY

nuwhn 35 : a7981IUSIIruaHUIIlAsuwU (Transition zone) s:H91IN1J3JVUBUGUNA: S WU
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Rail pads

Under Sleeper Pads
(USP)

nwi 36 : G2981IM1SUSUUSIUSITUIGIHLY
Wasutiu (Transition zone)

uu) msdindisiiasu (Auxiliary rails)
a1) mslddandangu (Elastic element)

muwn 37 : A29€1InsUSUUSIUSIIrUGIIHUI
Wasuwu (Transition zone) asens
anasdaintaalfAnnsufiulsgnil

30
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- MsAIUALWAANssUUauwuss:HIIsnlwna:za:wiu (Train-Bridge
interaction)

woRnssuUfduiusseniesaiuazasnudunaunannginssunisdunes (Resonance)
YosazNIUTETalLaUNIU TnengAnsudenanvzisudimansenuedslidedfy
Wiadznuiadsessuanusisalniigeu (wnna1 200 Alawnsdedalug) Fudugu

< a < Y 1% £ =

Anuswesmsausalviianusadudagdu nensuidymazdestiniseaniuy
WarIUANNgAnITvesEEUluanIznsAuNes uanntidesinmaasunsiain

noANIIUIT AN ILTgNITNULAMEuiY daanslung 38

Bridge System

Train-Bridge Interface — _

Track Behavior &

) Wheel-Rail Interaction . gy
Track Irregularity m: iz ” ]
- L e

nwi 38 : wadnssuUduuSs:HIsaluWNa:a:wau (Train-Bridge interaction)
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Registration of rail vehicles abroad and
registration guidelines in Thailand

e 6.1 n1saan:10gusnuudINIsIlU
a1JUs:inf
msaavzdeusoudnendlussUssmaiuosiansn
famiseuiiAsadeddunisdiiunisniseansifouuas
mstunzdeulasaiamsthiuguareusasUssmadanunn
dunalatenuuandieiuegetniaursaiinnuadignis
fuls sadeguuuuvenamioureausiazysemaiioun
Wuwuamnslunismuuaaangifoudmivuszinalneg
lagn1sAnwiaggadinisfinyinisaangidgusavudaniesa
Tu 5 Useine Ssusznause Usemadiu Ussivaanigewsn
Useneoaainsidy Useneas1sasgusesnsuiu wag
nauuszmaannmelsy Tnefieandendwieluil
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6.1.1 nastun:zideu/Urys saunJdnaIsnINeIval
vaisnuuainisiiluds:inArgdu

Mﬂwmw‘fi@uamiﬁumLﬁau/ﬁ’zy% suTtaLenans
fiAatesassnvudmendulssmadiuiuazdsenouluse
nsgnsasiinn Tassadisiiugiu msvuduaznisviendien (The
Minister of Land, Infrastructure, Transport and Tourism; MLIT)
USENN1950LWLANA (Japanese National Railway; JNR)
USENLeNYU (Japan Railway; JR) UTENIAINTINAITVUAS
Uizmm‘ﬂﬂu (Japan Transport Engineering Company; JTREC )
Faagdunumminiuandetu Tnefinsgnsis MUT agvimiii
»31960U (Observance) layaanngn gy (Ministry Ordinance)
wazdatidumanafia (Technical Regulatory) wieliussmonay
1487989 (Reference) lumsafiunstunzdeou Seudsmenuu
Razdioauds (Notify) Tnsensas MLIT nsuynadudiefinisats
sovudmaiv lneguiuuniseanaunetdeuredsavuames
uiazUssnyaedisUuuuumnanetulutusg fusaliusaz sy
FaunssFadiavarUstdenadnuurnanaiavessavuds

N9519UTELANTU

6.1.2 m1syun:10au/0rys saunJidnasnINeadal
vaJisnuudainiisiilus:inAaHSgoIuSNY

ymhenuiguanmstungidou/ gl suiuenasfiieides
suaqimuaiqmﬁwluﬂisLwﬂaw%’gaLaﬁmﬁ?mzﬂizﬂaulﬂﬁw
nhenudinaumssalnnans (Federal Railroad Administration;
FRA) @unauni1ssabnanigowwsng (Association of American
Railroads; AAR) amm@ﬂssﬂa‘umiéuuﬁamasnu(American
Public Transportation Association; APTA) USEWI38a84A
(Railinc Corporation) &aagilunumuifiuanseiuly Jemnu
lassadenismidugua wileeu FRA aziludeendeUedu
(Regulation) @iuvm13a@u1AN AAR waeg APTA azilugesn
ipssusasteLuzthfiaenadeiudoidures FRA Tngdau
nmsanzdeunzsiiunisguanieliaunny AAR
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iwumiﬁuﬁm%ﬁaidv\ﬂuaﬁgam’%m arldszuunmstudadiidenin maviesemneuusasalil
“Reporting Mark” %aﬁ%aﬁaﬂaéwL“ﬁJummsg'}umqmi'j'}“ A Standard Carrier Alpha Code (SCAC)”
Tnerdumssmusliiinisviuesesanessnusiuilug 4 fitdsonndu Ssmhsnuenyuy Mded Buaded
“Railinc” meldmsufuguanes AAR Tnefindninasifidmusshsnusmatedeesipuassalil uazldfiuim
solviynussan udsdaalnaudsdudiie fasiiavtnydisalivssdvesimustues desaluitasding
Tinusssalrlsmiudunduiesssyfiauedommnglive

Tnedrlngnsinasemuesuudisalilaedilngzuianiedevesudsniludwes Tunsdid
MsmuTresUIEnAdansaliFuauiuld Tas a Jegtuiinistudyfiedesmngliinnni 4,000 1e

‘d‘ U 1 4‘ U
FargnanInsmngasalil

6.1.3 n1sdun:ideu/Urys sauNJIdONaSAINEITDIVDI
snyudainiisiuds:inAoadinsiag

= I a o 7' I§ *
Lu@ﬂﬂqﬂiﬂi\isﬂqﬂﬁg‘U‘UiqﬁsﬂaﬂﬂigLWﬂ@@ﬁLmiLaﬂuusﬂﬁ’]ﬂ * ¥
X A v | | i Y o a *
aseuaguitufinislng waznsvudimesiwuinusglaguna ¥* N

znelviinnugeeniazguassalunisvudaionnilyd
dladudslunisandunis asiulud a.a. 1990 (w.e. 2533) AUSTRALIA

anen1sAsar sguIanssdulsiimsnnassiniulunisivun
W9 TALIaseINesEu uaglut a.a. 1997 (w.A. 2540)

1AYRAINUIBINUNIAAIUIINLDANUNITVUAINIITITU U3

1
The Australian Rail Track Corporation (ARTC) lagvinnuny A R T C
JuesAnisumyuduegiuiguianans aeldnwsesvdayda
L}

The Public Governance, Performance and Accountability

Act 2013 section 5(2) Tag@iun1sinn1snIsvLdInIesaln

NALIATFILTENINSTIs382N19031 8,500 Alawums ARTC 1Tu

o a

AANLTIUNTAT MR ALALAUNIINTYUAIAUAINIIT 1N IIUA
WAINSUTUUTITNRNIIRTEIUAIUaensy . DonaLaRlaly
, 3 e RAILWAY

Tunrsadusuliminainulasndesiudu auiay ® ASSOCIATION

HUTNBUNTERAMINTINTEUUTN (Australian Railway Association)

IFdadauseniun1susmsnnsgIu “Code Management
Company” Tulull A.A. 2003 (w.a. 2546) TuFanevdsiud a.d. 2007 (n.a. 2550) Idnanedunaenssuns
mmﬂaa@ﬁsLLazuWmigﬂuiuqmamnﬁszUiN %38 The Rail Industry Safety and Standards Board (RISSB)
Fathilunsiannderimunsiu YeUftR uazsneassniieduaunmsdiufansiussuunddiAaan

Jasnnauaziuseansnin
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FanstmuasiadmsalildnululssmaesamsidessuisosndulssinvuudlasansuasUseian
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seyfieszAun1siuInTs (rana) vessalvudalaeansiuansiaiusenty

@ hESKEAT

CHINA RAILWAY

—— pEpE
C3 crRRC

6.1.4 msvun:zi0gu/0rys saunJidnaisnineaIual
yaJsnuudiniisiiluds:inAaisisrusgus:s1sudu

wiheudfyiieitestunismedew/ g s
lnansiifgtemessavudmeslussmeasInsgUssru
Sutiulsznevluang NsensIeANuIAL (Ministry of Transport;
MOT) diinaunissalnusiss@ (National Railway Administration;
NRA) USEnn1ssalniu (China Railway; CR) USuvinansisalu
(China Railway Rollingstock Company; CRRC) mulAs9ass
nstfugua mstunsidoursiinisquanmelimisesnu NRA
NENTN MOT BeuTEminansovudannesagdiosdiiiunisg
fuvenstunzideutumbhony NRA audoufoR Tae NRA
ity aunzidouvessavudmnesanssulili wazlunns
JungiDouisnlivossemaanssnsgussvsuiuagnus
UssLnnuaziuartuliyTliogudn Tnemhenunsussasiu
HauanistunsdousazGosiiarlfifledinsbusidos didunns
wusUszansasalvazuulaeldssnwiniwsangusiaiulng

laga3uannIsnunIunsTunsideussnuindniu
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Uszinreeainsiie Ussimranigeiusni uazturhenuenyy
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6.1.5 n1syun:10au/Urys saunJidnaisningadal
vaisnuudInislunauus:inAannwelsy

nauUsemeluannmelsunaedssmatioduguinuns
Wawmalulagssuusslussaunaivinvedlan wasiduni
salwilansnsaidonsiosznineseina sgslsfinaludszinangy
annmglsUosniidervundmsunisesnuuuiagldeussuy
auAneeue Wy Sszuulaihiisnefudie 5 suuu Sszuy
analRdnyaadisaiuia 21 FUWUU HYUIA519619 9 B9 5 119
Husiu shlkmsdeslestuvesszuunsdiunnssiulugiinie
fodudlgmivhmewaglunmssuiiiusn ngudssmaanan
glsufimnumeremiagdniunmaiioadormunssuused
annsadonloswagldausiuduld (Harmonization of Railway
System) msanamglsy (EU) Faladnsdndamisauiinded
European Railway Agency (ERA) Fuilel a.e. 2004 Tnedl
wihfindnlunisdavihdetifuuasdefuuaiianunsathuly
sl Inglardnvidarmunnansdmiunslinusuiuiide
11 Technical Specifications for Interoperability (TSI) d1%5u
nsmTadpuuTekariuns doudydnenduussmaannin
glsaziimheruiifetosisilfe

« European Railway Agency (ERA) dnthiigua dmvi
wazUTuUgstafimunmumaila Technical Specification of
Interoperability (TSIs)

« European Commission (EC) ﬁ%ﬁﬁﬁﬁﬂﬁug}uaﬁiﬂlﬂ
Aagldusuiiluaamylsuiinudnuusdulumudoriivua
([N TSISIWEJ{]JW%W@:N NB-Rail Coordination Group WleUszanu
Ruunidieudasy (NoBos) lun1snsiaaeunazysziiy

AaENuyaIzvasTalil

EUROPEAN
UNION
AGENCY

FOR RAILWAYS

AN

*
* ok

European

Commission
I

- Notified Bodies (NoBos) tJuminesiudase (Third-Party Independent) fifauifeimayaioile

warasAnLilumsaliunuaIseularUssiliunuinyazassal lngazinusuiugduseneunisuag

Y a 3 r-: 1 1 :’1 = o U o 1 .
AnAaluNInTIRaeUaIRUTENaULas AL  nTuTshenuasundulugdingu NB-Rail ved European

Commission falU 198TUAIUNISANEUNITNTINFDUSUTDILALTUNSLTUUSOA ARSI UAINA 39

dmsuniseeniauneilousaazgnimuaiavnzileulay ERA lagsuiuuveuaingiioudandly

A7 40 Magiinseaniausialsednsn (European Vehicle Number, EVN) Uagsiiavedsnsounsassn

(Vehicle Keeper Number, VKM)
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Applicant
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Other
S assessment
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(e.8.150 17025)

B

Inspection repart(s)
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E Test report(s) i %
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@ Caleulations, i@ Drawingls) i @

-
' %j Qualification

Working i
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procedure(s —_— o documented evidences,
EN Z‘t:cnr::a;rrs ' @ Certificate(s), rformed under the
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Other
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documented
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Technical documentation
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{PETE 4)
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Inspectors OMS Auditor manager
gi-‘ — DT g et Activities - ==
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Summary of the ministerial regulation for
rail vehicles registration in Thailand
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Summary of the guideline specifications
for rail vehicles in Thailand
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naulAsias1IA2UNTINSIAIAI BIJarInasszuuduindau
(Structural, Running gear and Suspension)
Usznauluie Tasesalul (Main frame) fasall (Car body) Tufi (Bogie)

\U3N (Brake) 4nda (Wheelset) wazgunsainonas (Coupler) 1usiu

nauJius:uuninanaziwihiuaasalw (M&E system)

Wy Useguising (Doors&Windows) syuutteni (Toilet system)
szuulvilasadng (Lighting system) ssuuuiuania (Air conditioning
system) SEUUMHUIBUSEUIERINTA (Ventilation system) SeUUWMIANE
(Pneumatic system) szuUTuIAdeu (Traction) duuenssal (Car

exterior) iodlagans (Passenger cabin) Wudu

naus:uuAJUAUINIA:AIUUAdONE
(Control and Safety system)
Wy SEUUAIUANSNSY Redfumsiiusa sUkuesiusalw (Driver cab
layout) szuuANUasnisaIndmAny (Fire Safety) qﬂﬂmit,ﬁamm
Unansiy (Safety devices) ununisaniiuaniluantizanidu (Emergency

situation plan) Wusu

HVAC System

Car body

Seat / Handrail /
Luggage Compartment

Air Brake

SN Bogie
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AsaszinazdndfuaudenlocwediuUszneusie 4 Wituaudasase andudennasly
ihninfudnuszneuiiendostuanuvasnsoanndiaalasfivnulddiiunisdenissunudeya
DIAUTENBULALEIUATUNENYDITOVUAMNINIIY (Main Component) AMULLINIYDINIATFIUAUTENA
W1 1195514 TSIs (Technical Specifications for Interoperability) ¥ainguussineglsy 1195g1Uves
Ussimaiawasiaun (Switzerland Federal Office of Transport — FOT) saulufistoyarasmtieauni
szuvrudwnasslulssmalne Wudu venanidildduiunslinmeiesiadussuulnenisiesei
AEes (Risk Analysis) Jefinsiaseenuidenlowesdmnusenausing q Mieadesdunse (Hazards)
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o sUuuUil 1 ndslnl afunasdunmesessuumadumela
. gﬂLLUUﬁ 2 madevuseninesali

. SULUUA 3 SunseunasinuaNe L

. sUuUUi 4 mandamnannsal (au @ dwea)

. JUUUUT 5 msvuduinguiedsiauang

. gﬂLLUUﬁ 6 NIIANIN

« JUnuUN 7 Sussiennsewdlnii
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™

Fire & smoke

Electrical
g

Hazard
Derailment

Hazard Related
to Rail Vehicles

Crash into

Level Crossing Track Obstacles

Falling
from Train
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WonN1TIATIZAIRa A UM AYAUANUADAABUDIEIUUTE N UNENAE VDT VLA 19T 19ULA7
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mswN 7 : wansdiasizHia:arauaudAryualynaunsninan (Subsystem) ninaadainuaaiulasane

ynaunsniHan EIT::.L E':Cc:'c oiesel | eiectic Freight | senice o

(subsystem) | v | 10 e e 7, [ v
1 Bogie / Wheelset / Wheel v v v v v v v v
2 Brakesystem v v v v v v v Y
3 Fire Safety v v v v v v v Y
4 Train control system v v v v v N/A v v
i s e 2 I IR R R A N
6  Doors & Windows v v v v v nA v
7 Running behavior & Aerodynamics / / / / / / / /
8 i(:‘atle)r:::;ation / Driver-machine / / / / N/A N/A / /
9 safety devices v v v v v v v v
10 Electrical System / Lighting v v v v v, NA v
1 Coupler / Draw&Buffer gear v 71 7\ 72| 72| 721 7| 7
12 Dimensions & Loading Gauge »/ / »/ ‘/ / ‘/ /
P ImEMmIE S v v v v v
14 Traction System v v v v NA NA v
15  Diesel Engine & Component v N/A v, NA NA NA v NA
16 Energy supply & CurrentCollector N/A v, N/A v N/A  N/A v v
17 HVAC v v v v v na v
18 TestRequired v v v v v v v v
19 Miscellaneous v v v v v v v v
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