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' (structural, running gear and suspension) Us:nouluaoy

lAsusniw (main frame)
ascsnlw (car body)

Tun (bogie)

tusa (brake)

gaao (wheelset)
aunsnicdawoo (coupler) tUudu

2) . . :
k " nauvviuszuumonaua:iwwatudosnlw (M&E system) Lsu

Us:qruncho (doors & windows)

stuuKouUn (toilet system)

s:uUTKuavano (lighting system)
s:uuUsuotmiA (air conditioning system)
StUUHYULDgus:u1e01MA (ventilation system)
stuuyuudand (pneumatic system)
stuuduLAaou (traction)

awuonadsniw (car exterior)

Kovlavains (passenger cabin) Wudu

@ ' naustuumuAuLazaulaaane (Control and Safety system) wu

S:UUADUAUCGIVA 1AZDAUNSIAUSD

sULUURDVWUNVIWUYUSNIW (driver cab layout)
sz:uuUoonuiwaolk (fire prevention)
gunsnitwondwUaoane (safety devices)
uwunisaltduviutuanid:=antdu (emergency situation plan)
wudu
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Control Structural
System & &
Safety Suspension

h Component of
! Rolling Stock

Specification

M&E
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ventilator
dynamic brake ventilating fan
driver's cab vater tank

horn

diesel engine radiator

safety rail u . [ e headlight
n | e m f_ " ‘ ‘ "
control stand § ‘led maln genarator+ s s2ndbox

— battery x eo = - =y
i fa“w TS Compu—- ST DT

.,4} _"""" \':_'. < z 7 ] W £\, ,_, l}

lubricating system

air compressor

compressed air reservoir

side footboard

pilot

coupler head

-3 - o ' -
sun 3 avuAUs:NDUAIATYUDOSNUUAVNIVSI0US:LNNSNINS
(A1 visualdictionary.com)

End walls

Driver’s cab

Underframe

Side walls

Underframe

§Un 4 poAUs:nouvdvlasodasvgsniwlagais
GITY visualdictionary. com)
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HVAC System

Car body

Seat / Handrail /
Luggage Compartment

Air Brake

T e Bogie

HVAC management @ CCTV system management Pantograph control

Temperature . Battery charge monitoring Remote input/output module

Passenger Information System Door control

® \E
@
® ©) B
@ Diagnostics, crew HMI manag Emergency communications Lateral vibration
® @
®

Speed measurement

Lighting management @ Event recorder, legal recording unit Brakes

Water tanks, toilets @ Train-to-wayside communication
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Handrail
Window
Seat
4 - ' -
sun 7 adogrvovAUs:noumetuyavsniwlasais
ki
Flush Toilet
Sinks Bio Toilet

-3 - ' . s
sun 8 adognoHoouwovsnIwlasals
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el - r"/—-
Ureowplin
Center line of car " o

COUPLING OR LINCOLUIPLING

S

—
."-H-Fr'-‘-
—‘;T"ﬁ_f

=

-

Center lne of car
COUPLED

sUA 12 dbagouaouowdosniw (coupler)
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Key to the Picture

Hot air out from Condenser
Ambient air in for Condenser
Exhaust air out

Supply Air

Hot air out from Condenser
Ambient air in for Condenser

9. Exhaust air out

10. Supply Air

Not Shown: Just below Item 5, 10 is the
duct for the Return Air flow.

COESNIPYIA PEURNEY =

| Hig = = Cool Piv Into Intedor =

R’ \ \ \
Reciveulated
Air Rﬁcirﬁgiﬂﬂd
i
11:\1_ 1\|_ |

-

CmPY,eﬁmf Cﬂﬂc‘mﬁ’l’ Ta;{’ \

§Ur"i 13 s:uudsuomiFivavusniwlagals (HVAC System)

-
-l

dnsusniwouFumdua:dovAus:nautivondisniwsiadu
lagiiooAUs:nouKanio TasoUs:siuna:yaydvalo lagoti
s:uu1usnua:moc‘mc‘g‘os:uuSumvTiulﬁumuqole:aoﬁuaoms
801U aoudavtusun 14
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Bogie

Under Frame

suUn 14 20AUS:NDUKANUDVSNUUAONI0SI0USELNNSNUUSUAT

nol LWatkdoyauosvsnuudoniosiolAdIuAsUAdUAUYSHI
dolanNISANUILA:IOKUDAHLUDVDVAUS:NDUYDVSNUUAVNIVSIO
nooIndoyavavdioUs:inAuazyavus:zinAlngldogivazidea
lasddsnyudoniosioaiuavAUs:naudiAty 3 nduinaioul

2:QnuoNnuavoaNtlu 30 s:uugos (subsystem) cdroa Tadod
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s:uugoy (Subsystem) 2vAUs:nduU (Component)

Dimension & Loading Gauge

Running behavior &
Aerodynamics

Overall Vehicle Dimensions

Dimensions & layout of car-body

Axle Loads

Track Gauge

Loading gauge
Minimum horizontal curve radius

Minimum vertical curve radius

Running dynamic behavior
requirements

Operating Speed

Speed in emergency condition

Maximum speed on new wheel

Limit values for running safety

Safety against derailment running
on twisted track

Ride Quality and Crew Comfort
Train Aerodynamics

Slipstream effects on platform and
trackside

Cross wind behavior
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3 Vehicle superstructure

Dimensions & layout of devices

Dimensions & layout of boarding
area and interior fittings

Strength, Stiffness, Deformation
and Vibration of car-body
structure

Load conditions and weighted
mass

Lifting diagram and instructions

Crashworthiness consideration

Floor Structure

Add-on parts layout & dimensions

Strength of add-on parts

4 D d buff
FAWEAREIOUITEROEar Layout & Dimension of

draw&buffer gear
Conformity of buffer gear

Capacity of coupler and draft
gear

Overiding protection Calculation
or testing

Staff access for coupling and
uncoupling
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N
5

6
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Bogie and running gear

Wheel s Wheelset

uass:aumstsUvAUTUSILUSNUUEONIVS10 W | 22

Connection with Car Body

Strength, Stiffness, Deformation and
Vibration of bogie frame

Fatigue strength of frame and add-
on parts

Suspension springs & characteristic
curves

Weight transfer characteristic

Axle box: Specific standard
Axle box: Accessing

Earthing brushes and axle sensors

FMEA (failure mode and effects
analysis)

Wheelset / wheel / axle shaft
Dimension & Layout

Wheel diameter

Wheel Profile

Wheelset back-to-back distance
Equivalent conicity

Strength of wheel / axle shaft /
add-on parts

Fatigue strength of wheel / axle
shaft

Wheel thermal capacity

Wheel flange lubrication detail

Roller bearings
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Joining systems Welding quality

Bonding quality

Bolted jointed quality

8 Test Required Testing of Running Behavior

Testing of Cross wind characteristic
Leak tests for fuel tanks and lines

Testing of environmental noise

Inspection of vehicle gauge
Weighing Test
Ride Quality Testing

Brake Performance Test

Compressed air pressure system
Test

Fuel Consumption Test
HVAC System Test

Steam Cleaning Test

9 Connection between

. Gangways
carriages

Floor connection

Grab handles
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10 Brake system

11 Pressurized systems for
vehicle operation

Technical description & Functional
requirements

Brake system design calculation

Equipment lists for the pneumatic,
hydraulic and vacuum systems

Conformity & safety
Direct brake
Dynamic brake

Parking brake

Calculations related to thermal
capacity

Wheel slip protection

Sander

Emergency brake
Brake state and fault indication
Multiple unit brake operation

Brake Corrosion Protection

Stopping Distance for Specific Speed

Test plan and results for the static
commissioning of the brakes

Brake documentation for
assessment

Piping accessibility

Pipe Standard

Air Compressor Spec & Standard
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Energy Supply & Current
Collector

13 Doors & Windows

Pantograph :Geometry & layout
Pantograph :Conformity & safety
Pantograph :Contact strips

Third rail current collector system

Vacuum Circuit Breaker
Main Transformer

Convertor/ Invertor

Auxiliary Static Invertor
AC Traction Motors
Positioning

Conformity & safety

Mechanical characteristics of glass

Exterior doors: access to and egress
from Rolling Stock

Exterior doors safety requirement
Exterior door system construction
Inter-unit doors / Gangway doors
Staff and freight access doors

Universal Design

Control elements and sensors
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s:uugo® (Subsystem) ovAUs:nou (Component)

14

15

16

Electrical System

HVAC

Traction System

Protection against electrical hazards

Electrical protection of the Main
circuit breaker

Maximum power and current from
the overhead contact line

Maximum current at standstill for DC
systems

Operation within range of voltages
and frequencies

Requirements on performance
Earth fault protection

Ground protection
Electromagnetic compatibility

Cable & Conductor property

Internal air quality

Relative Humidity

Odor control

Cabin Pressure

Output capacity

Shock loads

Fail-safety consideration
Power output

Tractive effort — Speed curve

Tractive ability and control for Start
from stand still

Tractive effort: Passenger / Goods
trains: Resistance
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Gross horsepower
Fuel consumption

17 DIESEL Engine &

Component

S190IWUNS3IAS1RADIVIEYVIWD TEUS:NDUNISWOISTUIDDNNNKUIE/S:1U8 U/ fiJd

Fuel specification
Lubricating Oil
Engine cooling

Fuel system:
Fuel system:
Fuel system:
Fuel system:
Fuel system:
Fuel system:
Fuel system:

Total capacity

Leaking
Positioning
Filling port
Filling pipe
Fuel gauge
Fuel lines

Fuel injection system

Radiator and Cooling water system
Turbo/Super charger

Exhaust Manifold/Exhaust system
Piston & piston rings

Crankshaft

Governor

Compressor/Expresser

Excitation & Control system

Main Alternator/Generator
Auxiliary Generator

Traction motor

Traction motor blower
Suspension Bearings/MSU tube Roller
Bearing

Storage Batteries

18 Control systems Main and control power circuits wiring
diagram

Equipment control: Start-up / shutdown
switch

Automatic train control system

Multiple Unit Control
Remote control, multiple units under
remote control

Cruise Control

Tilt control, dampers, roll compensation
etc.

Functional safety
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19

20

21

Water supply and
wastewater systems

Maintenance manual

Environmental protection

Position & layout
Accessibility

Storage and wastewater tanks
position and capacities

Connection to toilet discharge
system

Sanitary systems
Water refilling equipment

Reservoir: Pressure

Reservoir: Corrosion

Reservoir: Safety valves
Reservoir: Temperature

Control and safety systems

Manufacturer’'s maintenance
requirements

Documentation related to
maintenance

Internal and External Noise Level
Requirements

Exhaust emission

Discharge of Compressed Air
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22

23

24

Fire prevention

Safety systems

Signs and symbols

Fire prevention

Fire detect and control

Fire extinguishers, fire alarms,
firefighting equipment spec.,
position & layout

Requirements related to
emergencies

Requirements related to
evacuation

Cable: Fire performance
Head lights

Marker lights

Tail lights

Lamp controls

Warning sound

Warning horn sound pressure
levels

Horn Protection

Horn Control

Public address system: audible
communication system

Passenger alarm

Train radio equipment

Speed recording

Monitoring of operating modes
Transition (system handover)
External signs layout

Passenger area signs layout

Numbering Lettering & Marking
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m s:uugoe (Subsystem) 2vAUs:nou (Component)

25

26

27

28

Operating manual

Equipment

Faults and accidents

Cab and operation

Vehicle operating instructions/operating
regulations

Rescue related descriptions

Emergency telephones /
Communication devices for passengers

Luggage racks

Train interior cleaning
Grab rails

Customer information systems (CIS)

Concept for passenger
evacuation/rescue, links between
systems (CIS, multimedia etc.)
Vehicle recovery concept

Cap Component & layout

Particular problems which shall be
avoided

Driver cab signs layout
Access and egress

Driver's cab emergency exit
External visibility

Front visibility

Rear and side view

Interior layout

Driver's seat

Driver's desk- Ergonomics

Climate control and air quality
Internal lighting
Windscreen-Mechanical characteristics
Windscreen-Optical characteristics

Windscreen-Equipment

Cleaning of driver's cab windscreen
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m stuugoe (Subsystem) 9vAUs:=nauU (Component)

29 Driver machine

Warning indicator / Warning Light
interface 9 99

Driver's activity control function

Speed indication

Driver display unit and screens

Controls and indicators
Recording device

30 Miscellaneous Compatibility with train detection
systems
Universal Design
Dimensions and position of wheelchair
areas

Dimensions of toilets

Lighting, contrasts and color scheme

Independent access for people with
reduced mobility

Climatic

Front Camera / Rear Camera / Coupler
Camera

Roof / Rainproof

Painting

Finishing Works
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WD ORUAUDONMSIUVS:AUMSTEUVAUATD/JarKuQ/uudnoU{ua
IdogrogndovUs:nounisuilutdogrodus:=ansniwcdolu
awdanuszavAamsAnu ludoaotdn?olukannismikuauiasgu
ua:sduvuuaolonaisuilasgiu (Deliverables) Taglas1050
nmsmKBuaulasgius:KIUs:=tNA Taun ISO ua: IEC dod

DVANISS:HKIWVUSNAIIAdsMsUIasTu (International Organization
for Standardization—-SO) 1a:AUNSSINS MSS:HIUSINADIAULNASTIU
awdlannsoinAlng (Interational  Electrotechnical Commission-
IEC) tUu2vANISS:HI10US:INANDNISNDTUNISAMHUQUIASTIU
s:Hd10Us:tnA (International Standards)

Us:zinAlne Tagdiunoiuuiasgiunaantungaaisnssu (aua.)
NS:NSJVYAOAIHNSSU mnumauwnwunuds inAlngnolu ISO ua:
IEC uanauu auidn ISO ua: IEC UNnodu 164 ua: 87 Us:neA
awaidu
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Ll HANMISATElUNMISMKUaUIaSTIU

w Q2UEUDVADIADONISYDVAANQ
’ r?oumsg'lu ISO ua:urasgiu IEC dronmKualuuldInAdu

A29YN1SDINNIARAATKNSSU nauRdadulalds ua:zusing

lagwiuauisn ISO ua: IEC Tuds:tnFfivooau

) - - . <
nMKualaepLBedBIrydINUSEINAI09 Ndlan

TunuyooAruNssuMs38IMs (Technical Committees — TC)
Tagwoisruinnus: lounUsmgaa?uumsgwuna 1300 doud
UDUUNE AUYIU aaoadusigaztdgaludonikuQ

Wiuns:udunIsMisidaousouvoonldiuldaidonnniadou

Ioa?untu nssUNISdsINISULaa:AnUED:=US: nauIUo:)uwwﬂ:)mry
no-:nnmnacna'mnssu aonnswustnn un3s1n1s NGO sounv
NMASY

il

WrandunwatunisMKEuauIasTIu
na:suINNAULRUYDVRDEIUTALFSUIWDISTUN

‘/\\
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Usriadinasunssiu

* AuUgAEIINSTU
- mMsanuiuu aaauia (Variety reduction)
- asdunldsunaunu (Interchangeability)
~ Winndanw (Increase Productivity)
* AUIASHEAR "

— @FUAAIMIILATHSAR - ,
— 1susAvvavdsundaduindaiiiag uf ;l “‘
* @uUUIANSIU

- sruvaamwmaTuladiiaiwounwsuinnssu

A\
|
Ul

<8y

§Uﬁ 15 Us:lgsuuoourasgiu

nisniKuauviasgiu ISO ua: IEC mluumstounm NSsSUNISs
581n1s (Technical Committee - TC) Boudodoua: gulan
lagAu:NSSUNISUSK1SO81NMsuov0 ISO (Technical Management

Board-TMB) ua:Aruznssunisdanisaiunmisuiasgiuuav IEC
(Standardigation Management Board - SMB).1ag.TC.010
WDIStUNI90AVANUEDUNSSUNISIEINS (Subcommittee - SC)
IWoSURWQBauUvIULda: cnunaﬂ?uuauuwmsmmuuao
ACUENSSUNMISOBINS uasSadonru:iou (Working Group - WG)
lwaaomsmusnuaoumsgw

Us:inAauignanisnavastduaundnuoavanuznssumsdsinis (TO)
Taun Aruzaunssums3sINis (SC) awAdWaUTILA:ADIUWSDU
2 Js:=nn

auvisnsounoiu (Participating member HSo P-member)
aurgndoinanisni (Observer member KS9 O-member)
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150 Technical Management Board

150 I

AMEATINATI NN AMENSIUNITIYINTG
Technical Committes (TC) Technical Committee (TC)
A BYNITUNITTTINAG AMBYNTINMTITINTG i RSN
subcommittee 6| | Subsommitee (50 Worting Group (W)
T WU | AMEHTA
| Working Group (WG) | | Working Group (WG) .tk

Working Group (WG)

1ATIE519AMIZNTTUNTITINITVB ISO/IEC

. °
sun 16 mismHuauiasgiu

tunismKuauiasgundaz:vuaou N1saduLdgoud0 P-member
a:iwamtAsouIasgiunfIKuanutNuAlasunisgausSuTRdaMm
Tuvuasuaoly

TUABUNITANUANIATEIU InuYinsEaNIU

4

Proposal Stage 2 Tu 3 ¥ P-member tﬁwauuaztauasjwmmm
Wsamdmisausn

Preparatory Stage {nvih Working Draft udasa

Committee Stage 185 udumuf (consensus) 910 P-member

2 Tu 3 993 P-member Wiutou uazliifiidsdnA
wiu 1 Tu 3 vesaundnneanideanavun

Enquiry Stage

Approval Stage

- = - -
M1S10N 2 YUADULLALLINIUNNISYDUSULNASTIU
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G | sUnuuvooanansuiasiu (Deliverables) Taun

International Standards (IS)

m]lnrun iuoniv HSE)ﬂf.UaﬂUfU UOOﬂDnSSUHSDWBUOO
nanssunoaomsussa‘lus QUALKUA: aumu?ousunnmﬂuo

Technical Specifications (TS)

JgoniKuaNJIanNiIdulsdsdons1d tunscungoludaivisnnikua
KSogvluTasuduNMuatESantdunasgius:HI0USINATG

Technical Reports (TR)

Januruznandivoinuiasgius:k3iods:zina Sannlusigoiu
1BV3BINS ULdauddioyad ouNNMISANUY NSE1SD0 HSoUoa
NLNASTIUS:AUUSHINAANFQ

Publicly Available Specifications (PAS)

50r"i"nﬁunv‘\;asaoé'unmuﬁaomsﬁlsloci:)uuaoaa'lo HazWIudUMUQ
uaowwsamrg?unru nivuAru=taAu:HUY KSoAUuNWAUD0
KUssoWUMEUDNATUTEaUGNUDY ISO KED IEC wu nauwwaa HSO
aunAUMSAT NGuaaaknssuy Wudu

Guides

1IDNASUUELUDMOW DB TR IS LIasTudl AW TN EINUMS
unasgulutdoulaa:aondu
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International
Standards
Technical
Guides = Specifications
Publicly Available Technical Reports

Specifications

- .
~suUn 17 sduvuvovtonaisuiasgiu (Deliverables)
(w1 : AoNsMKuauiasgu ISO ua:uiasgiu IEC, anads, 2563)
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&

Hannisus:liJun LSOO
(Risk Assessment)
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Hanmisus:lounWLaeY (Risk Assessment)

oaamsnuumumos1o’tuUoouuuunmnamrgcnamswcummsugno
funnUs:tnA NVNIANISYUEVAUAILANISIAUNIVUDVUS:EBIBU
A IWUADAABUDVSIULUUEON10S10 (Railway Safety) dollulady
Han?umswmsruwaowauaon:nu1auona1omouu ADWUaoany
uoVs:uLYUdonIvsIotuduiuiolasoasIvs:uusIvALRYITOV
(railway infrastructure), snuudoniosio (rolling stock),ua:
nI1saduniss:uu (railway operation)

gotuKa19vIUIJoS: auvainalds:ys1 snuudoniosiotluaikasan
uaomamsru'IuUncmmouuuaos UUS10  dulunNisus:LTUADIULESY
?yluaqau (Preliminary Risk Assessment) yovgUaOIKQHKSOIKOQTQTDV
ANaduliiovoinnisiisaunwsooudvyagunsnicaivatusnyudo
N10Ss1v nuuua‘lnry luu Brake, Coupler, Door, Bogie uat: dua
douAdIWwINUU nou1wau1IUmHuosmnquuwamusaoua~
JorhKuaAuaNuuzNVLINATATDVSNYUEVNMVSIVTUdUGDTU
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nsus:LiuAd WL oUS: gNA1835 Hazard Identification (HI)
s:)unu Failure Mode Effect Analysis (FMEA) Tunis3iAs: R
Icwnoaaoasunaluuuuaaunun:nuamty WUungousuua:tsu
t3drsumisus:liuAduLds0 (Risk Assessment) TuniAUfUG
ILazVIUIJYS: auama Toa?umsnnmutaaanuuuns udunls
Us: luun:nmaaouuounlnaanunruanuru snuuaovYN10S1vV
Biluduaousouiodu 7 Juaou Fuds:nouddy

Q . misduunduasigrdoguaikaniiadulliooonsnuudo
: n1vusi1o (Hazard ldentification)

> MSKIAHQUA:NANS:NULT 20 INMISEISQUDV20AUS:NDU
k ~ uvusnuudomosio (Cause and Effect Analysis Related
to Hazards Events)

@ L 9IUNDVAUS:NDUYDVSOIUUE DNVSIVALNUITDVNAUNISLAQ
| iHaduasiw ((Critical Rail Vehicle Components)

@ | misUsziiuAWEsY (Risk Assessment) WoistuIWans:nu
=0 dondwdananglaurlEeduIry

(5 || MSAsIDEdUNAMSUSHTUAIUIESODINRIBEIBIYMEUDN

(6 | misUstliJuA:LUULA: a1 GUAWEIATY

Q | misuiwalutdiwasnsiongHuigaidusoouazdanikua
=" pruanuruzdosun 18
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N52UIUNSUSHNUAULETEY

R 1. nsiine Ty lndiuazssidn
1. ANWAZUVDIDUATIY 2. MswAnEnINsal
. o dd v o . B—
Amuamndussefiiedeaiusovuamas 3. AmEAnTN
4. salwauiuy
' 5. nsPusavdadaRaTIUS DL IRALELRSEAU
2. @049 way wansynuieatasiumnunse _° mswufulngiieguiinssali

(jutufisanndunseniatuilotudusainnsdin)

Y 03
YysssssssssssssssssssEssEsEmmmns®

Js" N EEEEEEEEEEEEEEEEESEEEEEEEEEN,,

?
= .
0‘— [ '3 1 o kT
N 3. UUNDIAUTENBUVBITAVLEMNSTLNET D4
'E; d AUVIADUASY s
2 1
=
g
8 Usziivlnefidermmainnieuen
-UE ) o h o
a T = o
= 4. msUszdiuanuidios (WUUEUnINANSU ST TiuAILLEEN
G & ar A = = 1 a
= (WarsanHanssnuApANAlaenny) RSAEANTENUABANLUADA N BLAZANS
(1= o
E I Tirsnag)

5. INATUUULAZII B AR

.

6. nszurumM TR dungmnes AU AN

ANWIZLANNE

o — - L S - -
sun 18 ns:ucunisus:iduAdIUIdgVUUAUNLINYDNUATUANUTUE
snuudonosiv (Risk Assessment Process)
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: ) - - — R |
) MISTMUNIUASIVHSIQUALIHQNIRQUULUDVDINSNUUAON10S10
L (Hazards ldentification)

Wo1stuIINWaN1s33uAtNuddoonoTuUs:INALa:dIoUS:LNA
sounudayadInKudgvluniAsgningddoouazysuauuniu
nistausnyavlng 1Wo3LAS1:KIKQNISUNo19tAadula souiiv
guaIKQHSDIKQUQUDVALAQTU 1UDVDINNISEISAUNWSDOUDO
yoguUNsnicva usnuudomosio TagjoiuniranowNtRUudUasE
nawtouz-nsua winoiu rtdtianisuiatdunasdessa kéo
anunisnifoorRtiawans:nudon>uUasanstumstiusms
QVAD28EIVINWaMSANUIWDO Jacek Szmaglinski  wasAru: (2018)
[aiINMIs9uuNanIuUNISIBUASIYDINSNYUEVNIVSIVTINOKUA
6 aniunmisniaoi

= = = = = =

nistnandu Iwlkoua:zs:10a (Smoke, fire, explosion)

miswaaanansnilw (Falling from Rolling Stock)
nisansio (Derailment)
sniwsunu (Collision between trains)

NISBUSNKSDF0NAUIIVUSIUNMVAQLEaUDS:GU
(Collision at Level crossing)

g A W N =

nissunulannaguuniosniw
(Running into an obstacle on the tracks)

(<)}

21N 6 aniunisnidonald 2:ulw1tsTunisdtAsI:R
KiADWLBoulgonumissisaldoriguovoavAUs:nauuusSn
vudaonvousioaalu
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G } msus:iuanudeo (Risk Assessment)

Idchuiumsmuns:uaumsUs:lGun:)jm::i'ao (Tagwoirstun
wans:nudandiulasane) doudaaotusun 19 Taguiwanisduun
ovAUs: nauuaosnuuaomos1onmoaowaaamamsmauasw
aonanmuuuaaunuuuammno 19 gaagunsni (Crltlcal Rolling
Stock Components) uanmsUs.luus.oun:nmasouumuuluswuo
gunstu umsAnuinsodo: uomquUnaonUs nouvovVSNUU&aVNIV
s1ond:dowacdondiulasany (Safety) 1WuHan Tagdan:uuuua:
1IS9001Us:aUADWILEDY (R, Risk score) Arudrula waldtunis
gnsivs:tigudovvAuluasunnruIaIdUsDOKSoMIKUATSIUU
IWgOAUANUTUELAWIELUU

4 N
- . TR T v
Wwanauusens u7!«'d'l'uLl"_l')".]'rjl?'l‘.‘l‘vl'J“t‘..U.‘Qr_]i")].b"."l."l

SumouluWrtod 3.3.1 uay 3.3.2

4 ‘ Y

STYANHUSTOIABIEEVIIIVIATY

vauRdTAIUYIENOY

. J
s . = 1
AMMuATEAUTRNaNIANEAR ATURTEAUTDIAI U FURTIVDIRI
m3973# (0) wdumeionauiatu (S)
| | |

=5

1£ 4 =
.‘u;s-.t AU NN

WUVLIAYS ').JILr TRNAYS m]“ILIL 5 Usun

E =

4 )
SaaWUATIALYTDAaTATUUIENBURALIADN
druvsenouiiiiarmdssanionan s VY
AMUTDMI DT MVUAANAN YUY
- v

§Un 19 uwumwuuaaumsUs~1uun:nmaao
(Risk Assessment) Tuoudnunii
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N1sUs:LIUADIVLEBO HUIEH0 NS:UDUNISTAS:AUUDVIUNSIY
Tagwo1SruIvINAIWFUWUSUDVTDNAND:LNAADIUFNYLEUKSDAIADIY
LUUTUTA (Occurrence) Ha:WwavdvAdIUSUUSODINADILGYLTY
(Severity)

gonisus: luun31ulaaowoUsmtuuuameHanmsUs LJuo1In 2 Uod9
AD mn31ouuIUIaHsan31unnuaaUnsmuumonawlaeﬂw
(O, Occurrence or Frequency) Ua:A1ADIUSULSOUDOLHANISTU HSD
guasioninatu (S, Severity) doudavluaunisi 1 AIS:AUAD VLAY
2:UVUDNNVS:AUUDVAIUASITAUVUDNINYDUSUTAKSDuDUSUTUTA

TostumsAnuildus:gndintunazuuus:duAIVLIEs 0 INTDYaHLDEOU
q1us:uUABIAdUUDVUS NAwdSUULA:ED awdSLAaUG Goudaotumson 3 uas
sUn 18 ?uaaosUuuuna wuuLNtuAA:ILUU ua:uaaotusyuuuydo Risk
Metrix A1s:dUADIUIELORMTFRIAQNANS:NUGULES09INAULESOARTH
LNaQWans: nuuaaIUmnamouaamry AD A:llUuUdIN 1 NV 100 uaav
fnos: oun:nmaﬂomwao (Very low to Very High Risk)

R=0 x S aumsn 1
Taoi R = st oun:nwauo (Risk Score)
0= na'lunnuoaUnsruuumona'lunaumu (Occurrence or_Frequency)
S = WaNS:NUOINADIUSULLISVUDVIKANISNUKSadUAswNLNatu (Severity)
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s:AUADILIEYY (Risk Score)

WANGIGGWNSINRHUAAT Risk Score RTGIvAULS AL vooniu 5 ndu
A9 R1 Do R5 Risk Score 3a:pnwolistudInuuudnNvNMsaiunis
ufulSUs: naumsansmngﬁuwamusaonsanmanum KHSayaaunsU
vov Rolling Stock dougdaotuaision 3 gagunsningnus: WOUTRA
Risk score s: augouin 50<R5<100 o: nnwmsnnmﬁua?ungﬁuw
saonnuuaau a@um Risk Score S2VAVUID: nnwmsnnmﬂuo?unua
nu: ummanum Law: aaunaunus Oun:)'lmaeommn 1<R1<4
:IUQﬂWD'\SﬂJ"Iﬂ"IHuo?un[]HU'\EJSE)OI[EI-.QUD[IU-.U'IF][UaﬂUIU-.lOW'I::

J e —: o — o h J
swN 3 uFOVS:AUAIUIESVLA:MSONGUMSUNTUTEUS:NoumMsens 10NQHLNG
A10USDV HSOATUANUNEIOW:

SLAUANMULEY  A1A1MLEEN (R) LUIMNIANTUNNS

Lifinsandmiungmneainusos

LATAMAN YUY

135 g9anaULaT RSN U
AAN YR RNIEEMTUUSTUEIY

135 L9E A ULAT R SNEAUS U

Urunang 10 <R3 <25 . v
AANBAUEIRWIEINTUEIU

U5 L9EIAULAT RTINS U

NVNUAAUTBIUT WA Jud U
g 26<R4<49 | - _ .
nlignfinsanszgnitluussilunm

ANWALLNY

wsandmiungranediusesn
50<R5<100 | |
Fudu
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-
o

(0)

o

LNANTIYIIN

=
ar
L

<
LK

l9nd

R3

FLAUVDY

= N W kR O N 00 VWO

FEAUAUTULTA (S)

§Un 20 Risk Metrix nIomnmsUsluu Risk Score (R =0 x S) AtwitstumsAnunasol
(A Fateme Dinmohammadi et. al, 2016)

- - | -
misus:zisulomiaksaadwnvdotsamisnd (Occurrence, O)

oo sn:nun Y2OIHQMSIU IS uMsANLTIG Us:gnAINTUAMSTHALULUDIN
Uaasnmunuaods.lnnwasu uua:ab awosuaua oouaoo?umsmn4 TaoAn O
gAldoud 18 0 10 A:zuuu QWAWANLAAQIKANISUNQUNSNI YDV
Rolling Stock uouuq INQHQU QD0 UMsANNGIG Us:emmnmnms?n AHIUU
01nUaasn:nunHsan:nmUuIUIouqoqumsm (O) ondayandenilisounu
MSWISUNONUS:aUMSUUDORIBED6INY Tagd:tdasutunuudoumutimo
WIBEOBIYMEUDN US:LTUAD IS YOIWDW DISTUNWANS:NUC DA IUUaDANY
AUANUMSTHUS MsNa:na piuksvanall
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msw0N 4 uscuintunMsHALUUIND 3dsrun kSl ululduousamsna (O)

1 Incredible <0.000001

2 Improbable 0.000001-0.0001
3 Remote 0.00001-0.0001
4 Very Unlikely 0.0001-0.001
5 Unlikely to Occur 0.001-0.01

6 Once Since Operation 0.01-0.1

7 Few times in ten years 0.1-1

8 Few times per year 1-10

9 Few times per month 10-100

10 Few times per week > 100

(ﬁm : A General Model for Railway System Risk Assessment, Procedia Engineering ; 2017)

misUs:Lius:auADIUSULLSOUDVLHAMISAI (Severity, S)

SHOUADIUSULISOUDOIKAMISTU (S) umsinul W DNSCUIWDISELNNANSENU
(consequence) UDVIHANINOTUDNIHAUOUD0UDVY AQUNSIUHTvI AUMS
THUSHISN US:UUSIO z-nuuuq AVUS103 VCNULLDMOUDY EN-50616 ua:
9109 0O INMISUS:LD Un?U?UUDDUUUOOWYHUSﬂ'ISﬂ'ISlC\USﬂ?UUS-.lnﬁInU
TN NSOUNWANS:NUALN QD u?uaaouaﬁann iRendounuAIUUaaNBLA:
MSIHUSMS AD
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1 wans:nuimditiomsuiaduksoidedsa (Fatality and Injury, S1)

S1 AoS: 0un:nusuusonm?mnomsumlaUHsalauu:)a auuluwanla:)sw
naommnmsmsouaouoadnsm (Fatality and Injury) aua Tasuuo
2ontlu 4 s:qu Toumoaoua Js:gndoin EN50126-1, 2000 Railway
Safety-Risk Level Atdnutus:duaina 1aun

Catastrophic
Critical
Marginal
Insignificant

lagnisAnudldnikuatnuAnIsTRA:LUU onluiusdiAtyAoo19nTH
plagansiasuuialdulanitae dufioAdIUSULLSOS:AUSUaADRTagAISAVLC
1 Aauduluiluduasigiounsdsa aAzuuuoin 25 o 1.0.0 tudduvoolsy
2 INMisuiaduanKauutRiduluaudoiuaivuiasl 297 tuds:udannHiuig
21ty

J ~ - L= — [ =9 (=
msion 5 udaaoinuamsiin:LuUS:aUAVLIESHI8DINTDJY
Aundwlananudasdda (S1) ntstunisAnulld

ADIUSULLSO wansznuArmfidonmsuiaidundaidedsa
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wans:nudanmstHusnis (Serviceability, S2)

S2 Ad s.oun:nusuusonm?Hms?Husmsnuou.onauujuwanla:)swnao
mmnmsmsouaoadnsm (Service D|srupt|on) dua uov Rollmg
Stock aowansununm?rsmsusmsnaou on?quauuaooausumn
NIsTHUSNISHYQU: onamsunaum?ﬂusmsIoannso asgusun
ms?HUSNIsAdioAumsAnuitSolaworstutnruAtendu 2 tntui
TRIKUIzNUS:UVYUEONIVS10tuLdoY (Urban Rail) ua:zs:uuvudo
N10S10S:K310L1WD0 (Commuter and Inter City Rail)

3 0~ [ W - o o o
21 Wans:NUNMIHNISTHUSNISHEaB:ON (Service Disruption)
. &Hsu Urban Rail

nMsAnuIdwWaIstUIRIKUALINUANISTRA:LUUS:AUADULEIKIEDIN
Uoduduwans:numtEmstRuSmskgas:0n (Service Disruption, S2)
dHsus:uuyugVstuioo (Urban Rcul) 10u 4 s:du Tous:AUIBUAUATU
uuaamryquowmsnn:nnuauams?nusms:nnmsmmsmusn
uwa:AdWNNIstGusnyavudazarstunnu. ua~IommsasUn:nun
NsTHUSNIsyposnIWWAa8EL1T9D Uovua:udu AoTuE0 peak
ua: off peak douaaotuaision 6

wu:nu:ml:)amuausutoaan 1@ un uaJowmsrmUaaan:nuﬁ’Su
Ao performance indicator ?ums’tHusmsnmﬂuonursu:)umusg
191wovlasonisisu Headway ua: SLA awu train punctuality
ua: train avalibility wusigdvdangausuldogn 5 fv 10 uin
a: UIC code450-2 UIC coded450-2 (classification of delay)
& Disruption Data GAuuzthaHsSutsiduinungousulatuncy
ardrsolluinuAntdnutus:duaina s:)unmUumtunn?u?umsoom
uaomau’tus:uurnnm:)snﬁqnu:onwaqn 5 un
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21NUUN1VNISANUITAWDISUIEDVIDATHY QB: ondonaidydiodu
SoUNUaZE1vadaYaNStH USNMISTU NSOLNWH doudavtumsion 7
wu:muawmsrms:)unuwans nunm?mnomsumlOUHsalaau:)m
(Sl) ooeuaauu AINISHEYQB: onuaoms?ﬂusmsneausuloua 1u
ANaIVNLKUI:aUNU Urban Rail nnawno?uuao peak ua: off
peak tus: oquuuuamt’guumm AURISUA < 20 UIA LazwIISTUN
Us:gnatgAindusuusotus:aunaa TUawinoun

| - L -
a1s1on 6 uaaovmsivasundiwnlunistHusnistausn

aredUgd00u 23 un

(3uu3n) (7-9u./ 16:30-20u.) 4-8 un
ERGE (U LT 345 un 6-8 UP
(dav) (7-9u./ 16:30-20u.)
23— 5 un -
SiE o (6-9u./ 16:30-19:30u) L2 Ui
= . 6 un -
@18aud0 (6:30-8:30u./ 17-19:30u) S Ui
awa’imla‘iao 5 un 10 un
(é‘otdl§u?ﬁu§ms)
aedsuy 5 un 10 un
(uoImsu'tHusms)

J L . L L e -t - I
ms0n 7 A29g10tNtuAMSTRA:LUUS:AUADIULEIKIEINTDIY
auwans:nuMIKNISTRUSNIsSKgas:=9n Urban Rail

arety Minor

LTI injuries 2 20-190 200-999 >009
Definitions Mi
unor ) 1-3 4-39 40-199 >199
injuries 1
el %) %) 1-9 10-9 >49
Injuries
Major
disabilities o (1} (74} 1-4 >4
/ Fatalities

Train Service 2min to 20min to 3hr to Ohr to >18hr
Consequence 20 min 3hr OShr 18hr
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uass:dumistdUoAutus:uusnuudomosto S

INUANISTRA:LLUUS:AUADIULAIK19DINTDd8AUWaNs:NUMTRNS
TRUSMIsHgas:=9n (S2) drHsSuszuuyudvsiotulboo (Urban Rail)
At3tunmisAnud Taguuollu 4 s:du TagA1 S2 yav Urban Rail
lanmHuanuAMstiA:uuU doudaotuaision 8 snludusdinny
ADWAaNS:NUIINIKQ AT aUDVURVB0RUNSNI Rolling Stock uu MikiNQ
Wans:NUMTRENISTRUSNISKYQB:INUD8N31 20 ulIn duiivAdIU
suusos:ausSUdAvINaWans:NUMTHNISTRUSNISKYAB:INUINNDT
9 ¥1luv A:uUUDIN 25 fv 10

J ~ L= (5 — [ == [ = L™
MS10N 8 uaaulNuNNMISTHALLLUUS:QUADULAYKI99INUD98QU
wans:nuMIRNIstHUSNIsKgas:In (Service Disruption, S2)
airsSus:uuuudus1otulibov (Urban Rail) AtgtunisAnuni

wans:nUAMIANISTRUSNISHE QBN

ANLISUISY dH$u Urban Rail
25 [(VVESE=RTaTaY) tound1 20 uin
S2 50 1anuoy 20 wiio 3 Bolwo
75 5nna 3 oo 9 v
10.0 5ua pINN31 9 HOTUO
25 Wans:NUAMTHNSTRUSMISKEQB:oN

(Service Disruption) @hHSu Commuter and Intercity Rail

NISANUITWOISUIRIKUALNEUANISTRA:LUUS:AUADIULETHIYDIN
Uddduwans:numEmstRusmsKgas:=on (Service Disruption, S2)
d1HSuUS:=UUYUEVS10 Commuter and Intercity Rail TagUs: gnats
INCUNDINKUDYVIUAIUS:UUADLaou Commuter and Intercity Rail
vouUs:nAosUuta:sdawastaua (Roland Mueller, 2015) Tagidinrun
12aINSTRUSNISKYQB:INSIUAIUS:AUADIUSULLSO
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TogtunisAnudlaworsunaouNIUSOUAUNaNIS3LASIRNIVENANRU
yaogudoya Service disruption youUs:NAIUISDSUAUG BODIILDWQ
Uoya Service Disruption nUaKaoIN Rolling Stock avucu
2011 fiv 2020 uaaotkanisnd FunomsAnuvIladiAsIRyadoya
91udu 10,155 doya doudavasudiududoya AINISTRUSNIS
KHgas:dnuIngaua:Uuaega ua: box whisker plot ugnaiwaika
Jadooudv Rolling stock yovsadoyadvi

J o el ] ) — I~
ms1on 9 asioasuoiuduyoya AMNISTHUSNISHYQU:=ONUa:
Box and whisker plot wgnawaikqdadoouoo Rolling stock

Max of Min of
Row Labels disruption_duration disruption_duration
((VITD) ((VITD)
broken down train 8425 4630 1
defective trains 112 3872 15
problems with the rolling
the use of alternative
e 1 165 165
Grand Total 10,154 7555 1
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Disruption Duration from Relling Stock

(Min) (all causes) (N=10,154)
2000

1800
s¥eU 4: HNNAI 1 Ju

1600

-

-

1400 1417v19 ° e N
1200
1000

800

LE RN TN L L X1 B Rl [ NIlZNELN_ 1 111)]

s¥ed 3: 3 24U a9 13U

600

400

200

170 u'lﬁ .94, |
s¥eU 2: 13U a9 32U

13 v 13w % .
¥6U 1: < 13U

(ﬁu‘luaoﬁauua https://www.rijdendetreinen.nl/en/statistics/causes/broken-down-train)

sun 21 uaaonmsns:gddudvdaya Service Disruption 91ntHQdadoo Rolling Stock

L] v

LA:NISLUONAUADIUSULLSOUDVNSIUSIUDINANA
vV IHUSNMISSNIWS:HI10LUDVTUUS:INALULSDSLAUG
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dodunisAnuidld3oworsruirkuatnuAnistiA:zLuUs:duAIULEoK18INT0d8d U
wans:NUMIRMSTRUSMsHgav=on (S2) dHsu Commuter and Inter City Rail Uu 4s:du
oouaao?umsmn 10 mnquuuamrynawans NUYINLKQADIWTQTUDVYDVEadUNSI
Rolling Stock durh?ftiorans: NUMTENISTRUSNISKgQB:INUDN31 20 UIR dUNVADIY
s,uusosuou:)umnatnowanshnum?ﬂms?ﬂusmanou.onmnn:n 1 5u A:uuuIN 25 Nold

ms10n 10 uaaoinuANISTRA:LLUUS:QUADIULEOKI99INUIIUAIUNANSENU
MIENISTRUSNISKgau:=ON (Service Disruption, S2)
dHsus:uuuudo Commuter and Inter City Rail ATGTtuNMsANUID

wans:nUAMIENSTRUSNISHEQY:=ON

ANUSULSY d1HSu Commuter and Inter City Rail
25 TudusdiAry uoend1 20 un
= 5.0 Lanioy 20 uitio 3 Hwo
75 5nna 3 goluoiiv 1 3u
10.0 Sua uINno1 1 3u

mnmrunmsmHuc\mnmunuaomomsm O ua:zwans: nunm’ZHms?Husms
KHgau:=on (Service Dlsruptlon) S1 ua: S2 Anawvvdu momsnnmuuﬂu
asrouvuaounmuwortdunisus: luumnwma:mrymauan iwous: luun:nmauo
WaNs:NUYdY o« uoaUnsmIoa?leuaammmuuanUs luun:nunuaomamsm
nuoaUnsmuuqmomououaoaaonaaonus Quwans: nunm?Hms?Husms
RgQu: onuuswusoaomnmomomsm TagWiunNIvuUUdDUNMIUNIVSIaANSOUNS
mnuumuauanlommu:)mm Risk Score oouwuwouaooasUmmnuahmsmu:)ru Risk
Score uJuswuoaUnsru lagdan:uuuua: 13900WUS:AUAVLEDY (R) nmu:mﬂo
uasdanauaiu RS avuino R1 woldlunisengios: luauuauonu?uawungﬂuw
amusaonsamHuoblUunwaoqmanumhlam:
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@ nsussliuAuLEeg

wann1suseiuauLEes

ilszeinrle38 Hazard Identification (HI) s2usu 38 Failure Mode Effect Analysis (FMEA)
syauautdev (R) = sraulanmauiaanudiniszdige (0) x szauanugunsy (S)

4 o - o4 o N
szaulomawienuan1sTnsa (0) ” 5
' SEIUAIUTULTIVBIALEB YWY (S)
Rating Frequency Probability (times/year) ¥ v
1 Incredible < 0.000001 S1 ﬂ'li’lﬁl.l%ﬂs'liﬂi.lﬂ’u“s'n
2 Improbable 0.000001-0.00001 ”;:::E&f,;if"fm Service Disruption
jury R WanIzTuU AUl
3 Remote 0.00001-0.0001 _y - - 5 & ) -
Kiial) Wansznu AU | 41y4u Urban Rail* | Commuter 9*1;‘“’

4 Very Unlikel 0.0001-0.001 City Rail

it : . 1 Tisuuaiiu 1 iiaunii iiaunin
5 Unlikely to Occur 0.001-0.01 lanuay 20 unii 20 unii
6 Once Since Operation 0.01-0.1 2 1aLau 2 20 uii 6 20 u1vi 6

— we'lsiznia 3 2 Tue 3 2T
7 Few times in ten years 0.1-1
8 Few times per year 110 3 naiuania 3 3 ﬂ':i'iu\v fiv 3 'ﬁﬁg\v i

1 audaufl 9 2 Tug 13u
9 Few times per month 10-100
Few times per neek - _
.

suUn 22 unwuWoudavasuinouna:znisAiudnu Risk Score
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= - gt :
&P  uvass:aumstgioAulus:uusnuUEONIS10

— -
WanIsSUS:LDUADIULAE O

wanisandunisaiuns:usunIsus: siduAidso (Taewarstuwans:nudondIWUanany)
9INAdIavUAQVS: ounmmaao awa:uuu (Risk Score) ua:zuuvuwasns (Risk Metrix)
AVNS:UDUNISANAIDUN nuouJuwamnmsnauuuuaaumunomnwuds aunNIsniKU101U
yooldazHUdgvIULA:NIEYIBIYNIBUDN Toumuauwnauuuuaaumusaunoau 17 s1o
uﬂr_1lUuwuwﬂ:mry‘ZuTnson'lsnnU'! 5 519 ua: wuwaamtgmoUs INFAIGIUS:UUADLADU 2 S1Y
NIBEDBIYMEUaNTASONISANBINUIDINKUDYVWUHUGI09 (Operator) d1udu 10 s19
wusidoyaniasudinuda:zkusgoiutluduoutndtAgonu FasuuuuaosuniuUs:LIuADIY
lHUOlUUNlUUDU'\tylla MoIUNLNYITDVNAUS:UUSI0DUS: aunisnitode 14 U Swududiaou
sounvdu 667 uaua aomsion 12

mson 12 asywamsus:iouadiuidevlagdaarduadiuadintysigsavoo 19 gaaunsni

waus:iuAUIE 0 19 duduudvya
19 yagunsnIHaN . uUNSNIKANUDY
) WadINSOU WadIN WaIN wadINdoya )
yousSnuudaonN1Ivs1o ~ - o SnYuUdaonNIVs1o
daya doya doaya sn S .
. naAny
nnus:innsn sn EMU sn DMU Locomotive
Bogie/Wheelset/Wheel 2 1
Brake System 2 1 2
Fire Safety 3 9
Train Control Systems 4 4 8 4 4x*
Vehicle Superstructure/ 10 11 13 5
Crashworthiness/Joint and
Welding
Doors & Windows 8 3 12 15 6*
Running Behaviour & 9 10 5 8 7
Aerodynamics
Cab Operation/Driver-Machine 11 8 11 9 8*
Interface
Safety Devices 12 7 14 13 9**
Electrical System/Lighting 13 13 10 7 10%*
Coupler/Draw & Buffer Gear 14 12 9 10 11*
Dimensions & Loading Gauge 16 15 15 12 12*
Concept for Faults, Accidents N/A N/A N/A N/A 13*
and Emergency Situation
Traction System 5 6 6 6 14
Diesel Engine & Component 6 N/A 4 11 15
Energy Supply & Current 7 5 N/A N/A 16
Collector
HVAC 15 14 7 14 17
Test Required N/A N/A N/A N/A 18
Miscellaneous N/A N/A N/A N/A 19

HUIBIHQ * 1a0010509UNnsniNoatRiNDIWEIATYINNISNUNDUNNKUIZLA:UDMKUONISASIOADUSUSDO
Bud>ugunsnisnuudoniosiotudious:na
** yaaofogogunsnindatiinuaAyINKamsTRnUIRUMINMsFULLRDEoUTdAoULEe
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ﬁoﬁnsumsuuaiomosm Tathwanisus:ziiuaudsodonaid tduadonddoula
doulds wothAWIRuLREIAUS: auadwaiAryuavyaaunsn s:)unomsnun:Ju/
INgUIAgVNNKUIgUDVCI0USE lnnuaa mTHa'lmsnaoa'loUuoaUnsmHsauuaau
(Subsystem & Component) nma:)uaonucmuUaacmﬂlsuocnua'laun:nua'mty
10 13 yagunsnikanoin 19 gagunsnikan goldun Dimensions & Loading
Gauge, Vehicle Superstructure/Crashworthness/Joint and Welding,
Coupler/Draw& Buffer Gear, Bogie/ Wheelset/Wheel, Brake System,
Doors & Windows, Train Control Systems, Fire Safety, Concept for
Faults, Accidents and Emergency Situation, Running Behaviour &
Aerodynamics, Cab Operation/ Driver- Machine Interface, Safety
Devices, Electrical System/Lighting

douu gaagunsni 13 duquusniiz:gnussatu (s10) NQns:nsd>onIKUQ
ANUANUU:SNUUAONI0S10ND:SUDAN:LTYU W.A. ... IWDTBUS:NDUNISUVAUTETU
N1SASJEDU NISASIISUSDVD LLa:N1sSaN:LIgUSNUUEVINIVSIONNUSELNN

Aolisiwazidoauoono 19 yagunsninfinisAnuio:gnussyogluuiasgiu
uuzthAuanuuznivinAiAYdYSNUUAON10S1V IWaLUus1ga:dgad1vdolu
wusnolunismnuqQuaningddavniusnuudun1os1o tusduuu (s19) viasgu
wusUnAUANUU:snUUdVN1VS10GDTU

=X\ Cab Operation /
m ' Driver-machine Interface

Vehicle Superstructure/ P //\\\
Crashworthiness/( sk Doors & () Coupler /< 6) )
( ) Windows / Fire Safety

Joint and Welding \_

= Draw& Buffer Gear \_

@ Running Behavior &

Aerodynamics

a2 Concept for Faults,
(_\ Accidents and Emergency
7

Situation

k== / Train Control Systems

Dimensions & <( =i ) Bogie /<m) (‘@ >>
Loading Gauge \\."™ Wheelset / Wheel \ Brake System \\"r\ ( Safety Devices
=
%)
& % / Electrical Systems

sun 23 asuwa 13 duduvooyaaunsnikanuaosnyudonivsionaiAry
IWaldWoIsSTUIS:yTU (S10) NQNS:NSIOMKUQAIANUIUE
SNYUEVN10S10NV:SUDAN:LTEU W.A. ...
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1)
2)

3)
4)
5)

6)

7
8)

9)

10)
11)
12)
13)

M;huﬂﬁm'maav D lidunsnsiaaeulilaann..........

FIENITHUUNY

FIBNITAITIVEDULDNET
o o =
LNBSUIDINSAIANZLUBUSAVUFIN9519

1. upunsanduanu

&
2. waziBunmdnunzvesisn SeUsznauludredeyayngunsainan dail

yundif/AfAvaulndisn (Dimensions/Loading Gauge)
Tassadehsa/mnasaisdlefinnmssy/msdoudetudiulaseadng
(Vehicle Superstructure/Crash Worthiness/Joint and Welding)
vovhy/gegunsaidmiudieusievuiu (Coupler, Draw and Buffer Gear)
Ussguasiinea (Doors and Windows)

Iuﬁ/‘qﬂé’a/ﬁa/‘isuu‘ﬁwﬁ’m (Bogie, Wheelset, Wheel and Suspension
System)

wqﬁﬂssum‘ﬁmazmmﬂwamam‘% (Running Behaviour and
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ssuuaMutasnisaindnsie (Fire Safety)
uwumIAniiunsaeldnuinung gliivauasantizaniu (Concept for

Faults, Accidents and Emergency Situation)
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