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2.1  UduULUn

(319) 19T ULEIAUANYUETOVUAINII1E FETrYTanuziImIunalinlaziInggIu
MnensUsEmaiiansaldgiedald Tnenaiivinuihnisinvisusudoyauasdnindudie
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(1) salWlpearsuazsalnaudsdudn (Locomotive, Diesel Multiple Units, Diesel Electric

Multiple Units, Passenger Coaches, Freight Wagon)

(2) salwiln (Electric Multiple Units)

(3) salnfA31357ge (High Speed Trains)

(4) 50579 (Tram)

dwdusavudemensussinduueniniennildseylithedu msdunssgrusugilulda
THfinnsunesAUsznovnardrumuiiidnvazifofululdsnsdeld vl foglunasfifiaves
Adernasnusavudsmiena

2.2 (379) MAsFIuusAMEN YU In YUHIM19
lngs1easidunved (579) WNTPINRUBINANEN BUEIIULEM9919 Usenauluae

1) YUINLR/NIAVDULIAAITE
1.1) WAnUauLwsiisa (Loading Gauge)
1.2) sunadifineluwessise (Vehicle Interior Dimensions)

2) Inseadaisa/anuiasadeiiioinnisvu/msideusetudiulnsadng
2.1) e ssavudaniesng (Weight of Rolling Stock)
2.2) lassas19singa (Car-body Structure)
2.3) Qﬂﬂsﬂﬁamﬁgﬂﬁﬂﬁum (Devices attached to Rolling Stock)
2.9) MmaFeusgninagsalyl (Gangway)

3) vevhy/yngunsaldmsueusiovuIu (Coupler/Draw and Buffer Gear)

4) Uszguasnieing
4.1) Uszg) (Doors)
4.2) ¥e8 (Windows)
4.3) MeeenanLau (Emergency Exit)

5) Iuﬁ/ﬁﬂﬁa/ﬁa/izuuﬁaﬁéﬁﬂ (Bogie, Wheelset, Wheel and Suspension System)

6) WOANIIUNITNWALDINANAAIENS
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6.1) ‘anﬂ'ﬁimmﬁﬂ (Running Behavior)
6.2) \@eauazn1sduasiiiou (Noise & Vibration)
6.3) 1NANAAERNS (Aerodynamics)

7) S¥UUMLGD (Brake System)

8) msafiunisluriesdunaznisiwensdeseninepuduiusruunIuAusal (Cab Operation
and Driver-Machine Interface)

9) sruuANNUaeANYANSAANY (Fire Safety)

va

10) wHunIsAdunIsaeldauinund gURwguazanidzanidu (Concept for Faults,
Accidents and Emergency Situation)

11) deiniuanuduy aunsalindaussdunazaiuusznau (Intemal Pressure Vessels and
Other Pressure Supply Sources together with their Attached Devices)

12) N1TIAAMUNTAVUAINITNM (Identification of Rolling Stock)
13) szuuAdandsulazaulsznau (Power Generation System, etc.)
14) nsessuddununglunazinseseusloun (Internal Combustion and Steam Engine)

15) S2UUTEU199INALAL T2 UUUSUBIN1A (Heating Ventilation and Air Conditioning
System - HVAQ)

16) s¥UUYDU (Toilet)
17) pauauifsuaunundiuwantidy (Electro-Magnetic Compatibility - EMC)
18) gunsalileraonsiy (Safety Devices)

19) MIVAADUANTIOULUDITAVUAINIT (Test Required)
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2.2.1 UALR/ NNAVIULYARIT
2.2.1.1 NNAvaulunfsa (Loading Gauge)
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2.2.1.2 undianigluvasnisa (Vehicle Interior Dimensions)
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" Jedlngansvesdsnlniiesnuuudmiudiinisezdeinisdaiuilidmiusady

Y
o
(Y =

DYNNMUBYABIAU SIUMILNITAARITIITUBALNUINIUIZ AN LALNUNAINETD

Aseglndiuniudieanvedise almniuiidinaiisausenagnaunad
Agfesanansalisadududy o wisuruldegsazain

" qypvasvantanieluiadlagans (wevasdawauuw) dulumunisien 2-3
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- aad ° 1 a t%
A15199 2-3 uedianuwugtihvesiealaniglunedlneans

WAEGAR Aanage VUIATAVBINUNUT AN THUINS
Yoevauln | INTTAUNY — e e o
. sanldusSnis | sanlviusnnsuu saflAuSN1sUU
Toalngdans e . i o
YUAIENIE | d19N19Nfseezving aAnenanisseine
PUTTOLHD | 5TUINNINA1INIS STUINNNAVIULYA
WNEND (Distance 1A59&519 (Structure
between Track | Gauge) LaZNAAVBULUA
Center Line) #2358 (Loading Gauge)
ABUYILAU! ABUTILLAU?
TRl Rk A9A 800 D AN 200 HadLUAS AN 150 aduns
nagautng 1,200 Laifladnin gANUINITAAAY LALAINIT 250 Nadums
YBINUY Taduns sMieeiy’ Wedn1singasdaany’
RN 1,200
Negitunas | Hadwns | Ldlivedndn Lifitedrin LifiTediin
YBINUY Ul
U1 A1N7I1 200 adiuns AN 150 Aaduns
MeguTia | Lilidedndn | Lididednin gNIUINISANAY WALAINI 250 Naaluns
NundIsSuEU sMieany’ Wedn1sAngasnitaany’
£ % 1 d' ]
Mu’]ﬂquag Y o %3 Y o U Y o %3 Y o U
- 2| lifidednda | lufivednda laifivedndia laiflvednin
USIUNI9LAY
nNewme L. FWSUI0UUA M99 LUS A 8N Tl sE e g e uduRana1aniele (Track Centerline) Y8414

U5¢57u (Main Line) Uasninuwinninunineiianvesiiinvauiundise (Loading Gauge) Uinsie 600 Jadwns

2. dmdusovudanes iU eniitlisvesisssninefidaveualaseadne (Structure Gauge) wax
NinvauLlUnAITa (Loading Gauge) Upani1 400 Jadiuns
3, dmdunsaifiinisindasniesiu (Protective Bar) USiamtiang sxdesinuinaduuenvemiiuaz
gandwevarwesdemiiinalusyesiiasening 150 fis 200 fadwns
4. dwdunsalfiiinisindesnatestiu (Protective Bar) Unamtang avdosinuinaiuuenvemiiias

gmﬁwauéwwwﬁawﬁwﬁwLﬁuswmwiwdw 100 814 150 Hadums
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2.2.2 1A54985190250 / A210UanN gL ua NN / N15: 30 UAaBUEulASIE519
2.2.2.1 URUNUDITATUEINI9319 (Weight of Rolling Stock)

. ma‘fmﬁﬂsﬂamLLazﬁﬁ’meﬁﬂmiﬁqﬂéfaal,ﬂuiﬂmmnmgm “EN 15663
Railway applications - Definition of vehicle reference masses” FauusUseiny
wavessavudwsseeniluaulssande

O Dead Mass LHuwnanuavessavuefiadaadoauysalasliisnnnaves
Houwd maqmmuaz’s’aﬁumﬁm (Consumables) mmﬁu’qpﬁmmmaz
hwiinussndu 4

O Design mass Wuinafilddmsuiansanlunisesnuuusanazaiulsznau
A9
- Design mass in working order LfJummJaqé']’usamﬂaqﬁﬂssﬂauﬁgwm

Tuanmegniouldeu (Usgnoumas Dead mass + All of consumables
+ All of staff ) Taedldsanimidnussn
- Design mass under normal payload Wusavesdasaluaniizniou
Tnulnesadfuiminusmnuninuileenuuu (Normal payload)
- Design mass under exceptional payload Wusnavesdasaluanioy
wdouldrulaesdriuimidninniiaafisesliusmnnuiieanuuy
(Exceptional payload)
O Operational mass {uinawdsvassaluangldusidaodunauian
naAsuuUanintinusmnuasilFou
- Operational mass in working order Huntaeieressavasniey
T (Fewmdmdevsamaisng 9 o1ailldifude) Tnedldsaudmin
UsTNNAU

— Operational mass under normal payload Huniandsvessauny
w¥ouldau (dmihiiasusiuauay uiidomdmseveuraising o
o1ailliifuda) Insaandrfumninussynunf (Normal operational

payload)
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" 3 nadntindedswendmtg (Staff) wardandudes (Consumables) finvunli

Dulumusnsied 2-a

M13199 2-4 UIRD19BVBUININT (Staff) wazTandudes (Consumables)

) dn1azlun1snasan
2sAUsENaU o o -
wauvLngmsusenuuy | wrauvitnuaeldauase
v o w wd 80 AlansusoAu
AUVU/LATNRUIN e ¥ o oo
(FANIUMUNFUNNTE)
& a & o
LW BLNAWANNS -
E - 5 2 Tu 3 vpeUSunu
SRIVIGEN (USuaanniigalunis o v
Nlapanuuu
RRRINT)
WPLNEBIUIINTIY -
- )y 2 T 3 vaeUsunmu
N3¢ (USuanniigalunis o
NToDALUU
9DNLLUY)
9IMTHALLASORY TIDIlYlY USunaunniianlunis 11w 3 veaUsuw
N15U39019113 PONUUY ldoanuuy
Jnazenndrsealdlgdnsusnaans - y 4 , ,
. W . ¥ USunauunniantunig ANTILIANTITENRING:
ni1 819971 waglurean _ p
DOALUY USunauunndigatums
— 3 PONUUUVBIUNEZ DA
v o o ow - . ¥ USunauunniigatums » L
fadnSuIANUVRLEEINTBIUN L T 50 1 Ty 2 vaslSunaily
P o . ponLUUdmMsUaTlneNgn . o o
anduaylifissuunyuiou y ) 3 PONUUUAMS UTBILEY
(Udzre1n %159 YadLdY)
Wlddmiudensyanuiis pusvAuvevageaanisyy | 2 Tu 3 veslSunagen

" mENUITVINUUIDVUAININTI REAIUIINNUTIANS o Aesialull

& Ao v @ ° 1% & dda o v &
O WUNAINIUUYS (Seated Area) ﬁ]gﬂqu’vaL@f\nﬂWUVW]@@WQLﬂ']@LL‘UUQTJ?

TP NUNENTUN W VeI ALENS

O WulAudunsy (Luggage Compartment) LIuiiufla (Closed) fiopnuuy

- VY o [y I3 [ A a % = < d’lj a 1 [y} Y o [y |
wiolddmsunuduniseniodua daduiug q lusessunisladmiuauds

ALGRE

O NuNadunse (Luggage Area) WuNuNo
Wialdd1usuininedunise tneazluauginli

NUNAINAT?
PNUP

[ o
Iy =

3 o

gn1elurealnea1sTI98NkUU
a A O a
AlagansgunrIetaluuiiou

dnSudniagansedusuuseni1ue nns (Catering Area) LU uNAlA

TaeasgusUUTENIUIMNT 19892 lUTN1SRARIAIDLUUNIISUSIUAINETD

Y
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X Ao o . ° Y X A Y] = X A
O WUNETNIVYU (Standmg Area) ﬂ']u’)mi@'ﬂ']ﬂWUV]'J’N‘Uu@'Jiﬂ%QTJ@JWUVISU@Q

[

18zuazinanaunsanuAuls wananflfasaunanun 50% vastulanialy

o BH X by oy
e Vellinuiundwielul
ufiveamdtlsuni (Normal seats) wagituiidmivnavhvesglagens
Q:l 1'% dglv 1

JENIBANNEATT

=)

= =D

unvadl@ennndiog1ennsniuse deldanusawuiule

Ly

ynusetulanazldnuaniziinliinisiti1e9na1ngg

'
al
'
al
]
=
[
a
]
=
'
=

e =De =D

a a

7
o v o Y Y A A v oA a Y] '
widindmiud i Nlegansinuguluusnuiingn
PNfaurnddanllazainsani1sn Uiy (u1nnI1Imsa8191n30

I
=)

U
00
Un

ladluns)
nilAugednin

(SN

I
=D

e

UNANNSUMDIUNLAZUSIUTNAN

=)

B A19150TAT9INTEUVIUAINIATUNISE 1A8UNRALRYUTARUIANIISVDINTS

(%
a

Tngasling
O AWO, tmdnsaian (Empty weight)
O AW1, 13’11/1‘137?15’;&@6183’15 (Weight with seated passenger load)
O AW2, ﬁmﬁfﬂ'ﬁw;ﬁmmﬂmLa?ﬂlaiu%ﬂmuia@hu (Weight with average
peak-hour passenger load)
O AW3, 5wmﬁfﬂsau@msmnﬁmﬁﬁmmmq (Crush loaded weight)
o AW4, miniilddmsueenuuusa TneazdiAiuanndn AW3 (Engineering

load above AW3)

(g WvtinvesylavanslagadevgiidUseana 70-80 Alansusieay)

" Tyaaaiia1t59m9u (Peak-hour) ¥09UsinALaUNIULOLT L TAUAUILUY
Uszdnay 5-6 AUGBRI1NAT (gl5U 4-5 AUFBAIIIUNAT wazawSNmile 4 AY
fon151awns) TneRuitusnuresu Tula wazsusnaditardaunuiuiy
Uz 2 AUABATITINLNAT

n (flofmunvuafiuiidmiuiesaialneansmelusauds avanunsasmunsua
fifsldanaunis

FUIUNUY = NUNNIRATSIARAGUNIDIALATT X ANUNUILLUUYDIAUTIADAITINUAS

Tngs0vudm19519luiie o ldA1AUNUIL UL IAUTIR AT IUNATUTENM 3-5 AURDANTINUAT

YDINUNTI WaE 2-3 AUADANISIBUATAIMSUTaNIlnarsasasuLiias
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wrnin Crush Load Midumarnunuiwiugeaniiseulidimiunisineans
a0 ! o U a = 1

fAUseuna 8 AuseTIuLAsdmSulTEmAkaunIUeLde wiluunsuseine
157897UAPNUMULUUTIANNTY 8 AURBAITINUATIYUTY
ANURLIAYANTTIRDINTTYRITIYUAMNTLUSHUAUANNEIVRLd U LT AL
MLULTDYLYY IR lUUSiuAuELaga1 U030 Udn 9T 9aENINTLA
2l UTULUUVRITIUIUALABATINUNT BeaziiAafeUssanns 4 AusanTIuuns
dmsudssinaansgosniuazelsung Tuan widmiuussmenalanivioleasdl
AlLadeUIEINM 8 AUABANTINUAT M9l NIINENYULUTINVDIUTENVUTIY
TUasTausssunsldainnlianuunnsaiu

o w aa - o v oa A a ° v =
dmsusanimmslnansesaniliuimsluwnviuiles Insuniagimualinisgu
\Au 20 wifinsenissudlagansiiu 10 Wesidudvesdiuiuniteiu foidunis
Trusnsniuiing i (Overcrowded)

mnlddnisinuadunsdiivey Umidnussyn (Payload) vessaudasUssiny
Avualidulunumseg 2-5 emsein 2-7

AN5197 2-5 Wninussynensdavessalillagansanusigauazsalilagansnialna

(A) (B)
“Design mass” “Operational mass”
Normal payload Normal design payload Normal operational payload
Passenger mass = 80 kg Passenger mass = 80 kg
(including luggage). (including luggage)

100 % of normal seats occupied | 7

Tip up seats not counted except

when otherwise specified by the 80 % of the normal
operator for the service being ™ payload passenger design
provided mass (seated and standing)

0 kg/m’ (0 passenger/m?) in

standing areas

300 kg/m2 in luggage 150 kg/m2 in luggage
compartments compartments
0 kg/m2 in luggage areas (this 0 kg/m2 in luggage areas

luggage is included in the

passenger mass)
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(A)

“Design mass”

(8)

“Operational mass”

100 kg/m? (1.25 passenger/m?) in
catering areas. This load is
transferred from other parts of
the train when passengers seek
catering services and shall not
be included in the calculations
concerning the mass of the

whole train.

0 kg/m’ in catering areas °. The
load is transferred from other
parts of the train when
passenger seek catering services
and shall not be included in the
calculations concerning the

mass of the whole train.

Exceptional

Payload

Passenger mass = 80 kg

(including luggage).
100 % of normal seats occupied

Tip up seats not counted except
when otherwise specified by the
operator for the service being

provided

160 to 320 kg/m” (2 to 4
2y - .
passenger/m°) in standing areas

(see paragraph below)

160 to 320 kg/m” (2 to 4
passengers/mz) in catering areas

(see paragraph below)

300 kg/m” in luggage

compartments

0 kg/m2 in luggage areas (this
luggage is included in the

passenger mass)

Not applicable

# according to HS TSI Rolling Stock
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M15199 2-6 Umtinussyndnedevessaltnlagans uenmiloainsalianuiiguassalulaeans

nslna
(A) (B)
“Design mass” “Operational mass”

Normal payload Normal design payload Normal operational payload
Passenger mass = 70 ke (luggage to | Passenger mass = 70 kg (luggage to be
be considered as defined below) considered as defined below)
Hand luggage needs not to be Hand luggage needs not to be
considered considered
100 % of normal seats occupied, n
tip up seats not counted except
when otherwise specified by the
operator for the service being | 80 % of the normal payload
provided passenger design mass (seated and

standing)

280 kg/m” (4 passenger/mz) in
standing and catering areas _
300 kg/m” in luggage compartments | 150 kg/m” in luggage compartments
100 kg/m” on each surface of the 80 kg/m” on each surface of the
luggage areas luggage areas

Exceptional payload | Passenger mass = 70 kg (luggage to Not applicable

be considered as define below)

Hand luggage needs not to be

considered

100 % of normal seats occupied,
tip up seats not counted except
when otherwise specified by the
operator for the service being

provided

500 kg/m” in standing and catering
areas except when otherwise
specified by the operator (see

paragraph below)
300 kg/m” in luggage compartments

100 kg/m” on each surface of the

luggage areas
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M15199 2-7 UINUTINNO19BWRITAVUALM

(A) (B)

“Design mass” “Operational mass”

Normal payload

Maximum payload specified for | Maximum payload specified for
the vehicle the vehicle

e dntnussnvessavuduiAetmiingegafveslvivessadingty Fearldfinnsuusseninahntdnussnuniiva g

IninUITNEER
]
|
|
]
]

solapansuazsavududiifiinuuduniavesnisdn (Torsional rigidity) Wisuidies
lndiAestusalagats azdosgnaadeuauliaunavesivinasde (Static
Unbalance wheel load) lngifludnsdruveniniinasdeingataldade (Actual
measurement wheel load) #1568 50 Werdudveshmiinaswarvessaid
(Tare weight axle load) upnanil saluynuszLanazfosgnadialiaiuisn
Uuufnnullaunavesiminasdeoldedisazan
Snardruauliiaunaveniminasde (Static unbalance wheel load ratio)
szfosliiiAu 10 Weflwud egslsAmudmiusaliidnisldauegudn dmueli
Snsrdualiaunavesiminasdeliiiu 20 Wesisus
solwagspsillassaireifiafosnmungldinu warazdosaninsouduriumiosen
vumaldsldlaglaiinnisnanadn (Overtum)

Turnedtldfiwdnussnn solaedosliiansmanaiidofinnindesliibu 35
GNGRIATT RITNTgK

ihwfnasnan (Axle load - thuiinlasuvessaluragiivssmadiufitamsdie

FIUIUNAINIDI5U) 2ARILUAURAANITSULUIMUINUDINII AUAISI9N 2-8

Idl 9Oj v
#1379 2-8 umunauwmqqqm

Uminaswangega (Maximum axle load)*

F195UNI9VUIN 1.00 LUAT | SIMTUNININIUIA 1.435 AT | AI%RTUN9I9V095aUTZANT U

20 Ay
(16 A d@1nNsUs

250 Alaisu
UsaliliAumassuimin
Nuoulivemeia)

laAurdssuiundnne eyl

alneans) YDINIII

Muewe Uninasnataiusadamnnniiuanslumnssls mnfigadladrmdesuinninieeslvivesaienailiuinig

Juilaunnin wazsadadlsyauainulasndeNiganavneliusnisg
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2.2.2.2 lpssad1edasa (Car-body Structure)

" lassasedasnazdesgnadnadlifinnnuundounse muudaniauarAmnumunusauns
suluiimsduazifiousng q foradetumeldannemsldanudng

" quinuargULUUYedLTafingeidelaseatiasa Avualidulunuannsgiu
“EN 12663-1 Railway applications Railway applications - Structural
requirements of railway vehicle bodies - Part 1: Locomotives and passenger
rolling stock (and alternative method for freisht wagons)” 1n8ilan gD

UNTNUTINNANNATIN 2-9 Ua§un 2-1 flagun 2-8

Y Y

M50 2-9 dwmilinussynildRansanlunisesniuuiarnsIvdeuansInuglasEisavUdImnIegg
ANULATZIU EN 12663

Heu |3 avINY Anasune
n1seenuuuiwingasn m; nseenuuutmindasaluaneldau a1y
Tuanngldanu g EN 15663 Tnglaisaniwninlud
n1309NLULLIMENYDY ms dvifnvesgunsaitisanssindayaseuuiy
Tuivdoundundeu azitou Tasdhwinideifendessafuluivie

yadulnAoULE R TINAUTENIN M, Wag m,
ihutnussmnundlunis ms hinussynildluniseanuuy muannsgiu
PRI EN 15663
dmdnussnnundian ma dhnifnussynuniigafiseuldldluniunis
feailyk PONIUU ANNLIATFIU EN 15663

e dvsusavuduaasiianininusmnuiniaaivenlildluaiunisesnwuy m, wihdvdmdnussynun@lunig
OALUY M3 (81999911 EN 15663)

JUN 2-1 UL TERmukIEINnseiselastaiasalimuinsgiu EN 12663

<«

JUT 2-2 JULUULSERmUL I Lesuinsgyselastadealnnuinsgu EN 12663
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] —

JUN 2-3 sUluuLssRukigINnseiselaswaiasalinuinsgiu EN 12663

I\

7577 6o

JUN 2-4 sUuuumsendsaUanenilainunnseyiselassaiesaliniuunnsgu EN 12663

— —
OO O O
7T 7777

JUN 2-5 sUnuumsenisaaseiaewinuinssiselastaiasalinuiinsgiu EN 12663

|

1
(ONO)

O
O

JUN 2-6 JUBUULSMIATInsyyrelasIasesalimuLInsgIu EN 12663

A

*

O O

=
v

O
O

JUN 2-7 JURUULTIMIIAUasLSRnTeyidalasiasesalnuunsgIu EN 12663

A 4
A

*

oo

e

O
O

JUT 2-8 JULUULSMIRIuazLT8aNnsevivielassat1asalinuannsgiu EN 12663
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" N1505I9AULATTUTRIANTTAULTadlATIaT1eTnvsdisUkuukans1eiuluay
A01UN1SY N159anwUUlNY NNSYaUNIBN1TAALUAILASIASIS SAIUNINIS
a 1% 2 v P
WagukUaIn15tg9u 1 udu 1nen19199 2-10 kandwiINIgNISASIEUaANTTOU
Y2lATIATNIULINTFIN EN 12663

M13199 2-10 W lUNIIANTUNITATIVABUANTTOULVRILATIATIITAVUAINITIY AIUNINTFIU

EN 12663

N159LA1ZH
. A AN5ILATIZH W3guwieu A1SNAFBUNISAN
susuunsaniiunis 5 Y ANSNAGBUY -
o Y TAseasn9 TAseasng - . | waz/Mse nsmeagau
nulaseadnesa 2 - Luvanng 4 ow me
NIAUA Tuawsiuvise wavnluTgau
LANIZUNNIN
adaUABDLIDNS
. o - . Aps1erouliieane
n1saanwuulug Aduns N/A fLduns , _
AONT15UTELIUAIY
Uasnny
fn1swWasundasnis .
o farde o ¥ , VAADUABLIDNS
NLUUY LLau/w;a finsly lainaday i e
i Lo a o A - UATILNDULULNYIND
LRI Tadddiunis fdunns W3angULuY , _
faN1sUsEIUAIY
N130DNKUULAZNITIEU Aoy Uaaase
WidauLAY
fAn1swWasunlasnis linaaau
2anuuy lnedizuuuums | laiduiiunis ALIUNS v3angULUY Laieniunis
THaumilauiy ANAEADU

wewe  Myesnuuulni As fase MisesRUsEney Miimsafvulnivasiisuuuuuaniisainlasiasnedy q illegidy
nsiaguilainiseaniuy fie nsthguuuulassasuhuifieguditindaulauazeanuuulng

" nsideusetudiulassadicazfeaiinnuudismuniy deusenseriisg o
AAnTuvesnisldo MABADILNITEDNLUUVBITH LABAINITNNBWNNTTIUN “EN
15085 Railway applications, Welding of railway vehicles and components”
Vi3LNASgIUBUTLAB UL

" {assadefisolasansuassaiifiosiu avfeteanuuuazaialneddadenisan
dunTgsearlaga1sUMLAAN5YY (Crashworthiness) lngana9198siutanivun
AN “EN 15227 Railway applications, Crashworthiness requirements
for rail vehicles” Fausznoulude

O MIWUIUTTLANUDIlATIAS19F750
O AuUasnngnauNANISYUY (Passive safety requirements)
- meUeeniunsneiuYedlAsIgsesaaInnIsul
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- MSYATUNRITUIINATYY
- fuNUsenfunkazieanigesn
- AAAAILIIFIFAINNITATLUNN

~ NSARANMLEYNELAZNANIENUNAAIINNITVU

O junuukazan1MEwIN133U (Collision scenario)

- ;JULLUU?JEN‘UU?WO (Train unit configuration)

~ 17879930 MVUIU (Masses of the train unit)

- qmamﬂ’amaﬂamaﬁaiwmu (Mechanical characteristics of the
vehicles making up the train unit, including stiffness, coupling
system)

- Anuasalunsgunasulunisasu (Energy absorption capabilities)

~ ududlefinnnsu (Speed at impact)

- ANwuLYRIEINAYINe (Characteristics of a collision obstacle)

O NHANIINVBILATIATINVULANNITVUY (Structural behavior)

O MsUselliuanssnuzuadlasaasy (Validation of crashworthiness)

vestuazdeuenaenInNedlavansiavatnsalesiunissuniuvesilngansla

salwazdasiiviadieandmsuaudu ag1elsinu lusmdsalnussinnfoanuuy

Truduaunsanesnyiedngalslnag19asnln

sovudmeTilduuingdunsievsedua Ussinniiiey agdegnasawazing

1%
Y

gunsaliielesiugtidenenainainingiinan

lpssassdaiuduivessavudmnessasfssdnuaudinwelull

O

fufvauardesgniadifussoniolufogiamngan Wedestunis
wdudvuzlrau

Fuansanvesiszdeditudioonluiiulasssestu (Main Frame) vido
Tui (endulunsdiifinseonuuudufivew)
FUAUAUA19EADIT AT ILAY A UNUM UL INEADLTIN TR 9
suludinsiinnseufiorainduasldo

gunsalsing q ﬁ@@éﬁ%ﬁﬂg{'ﬁuﬁuﬁuﬁw 1w Pl AIazvionIt ¢ A

1w

gnastlagAidenenislesiuanudemenenainfusietds

4 4 a

dufvingblilnileniaimndsdudanlaihadndazdesdanegunal

dusuns1ul (Grounding Device)

" Imaa%wiaiv\mmL%Qa%é’aqgﬂaaﬂLLUUI@aﬁwﬁqﬁmamwumnmmﬁ

waenans lnefeslseAuvetanysnnkazAuUaeafeiiigsiolun 9 g1

& N9 v a
ﬂ’nllﬁ')m‘ﬁ‘Uiﬂ'ﬁ
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2
[

2.2.2.3 qﬂnﬁzﬁﬁaﬂmlﬁhﬁ'ﬂm (Devices attached to Rolling Stock)

= qunsafla q fiRadaditussn desildlilifdnladudoonlunniitnveuian
#3350 (Loading Gauge) sntiulunsaliitawwazaiuisaiigaulaitlinsenuse
ANuUaennY

= gunsafla q ARekadnduiase axfesgnindedreiuadaglivaasmiedoms
NnMsduaziiieulaznsiAdouiivesn lngaunsnsnsdenmmnsgu EN 12663
ey EN 61373

2224 madeuszvingsal (Gangway)

" yadouszninegsatnazdesiauantmduluaiunisned 2-11 as1ei 2-12
(enciuansafigadlainmadensimuazainuazUaoadeiiisaalunisiuniu
LaZaNENELAgAs)

A15N7 2-11 TouuzidnTUNIuTeNTENINgUDITATUAINIETN

. s A2°UN39 GRRHEN
ATUIUVDY AU _ -
, Y UseAnswavas | Uszandnaves
USLANVBITOVUAINIGG4 N99198n VDY Y Y
4 o Mast1ean N8N
gmaveu | mavey - P
LASNIYON LASNILTDN
salpeasinenild 2
- sovudmeTsTeanLuulviog
AUV VTONEIEAUEINVUIY
- SRUUAINT N BBNWUUIIN IR 1
SUsadns 11NAI 11NN

- solpgasAfinsusnsdudivey! 550 Uaalung 1,800 Haaluns

SOYUAINIIT AUV UE N

PsnnsIesewaliin Fasananan .

gneenuuulviegiunivzendagn

YULYINYUIU

salngasneanwuulmsRuRgIae

- 0 0 N/A N/A

NIUNK

solagaNsNeaNLUULAIAULAEN

VUAEN TSz uzNoIEnINNAn ,

. 11070
YOULURlATIASIS (Structure Gauge) 2 0 R N/A
. . _ 600 LAALUNS
waginnIauLAFIa (Loading Gauge)
ADUTNLAU (F1N71 400 Tadums)
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nsAny ATz Ussinnuazaaiinuazvessavudmndiidenadesiulaseaineiiuguaiunsvudmniass

s i AUNANg GRGHEE
IWIUVBY | U ~ -
, Y Useandnavas | UseAnSwavas
USLLANVBITOVUE N9 n9L19en Y99 Y Y
4 p N8N naLneen
gnmaven | Mmavey B P
LAZNINLTDY HATNIYDU
S0lAgESNNUUENYNNL ST
SEMINNNAYBULIALATIATNS
(Structure Gauge) wagNARYIULYN 2 2
50 (Loading Gauge) ADUTINLAY
(#1N71 400 Taaluns) ,
. —— 11NN
salagansigneeaniuulvisgmunt L
. . ] = 1,800 fadiuns
VTOVEGAUEINVUIY LagIeuuany
NPT UZINOIEMINRARTBULYA
Y n o 2 1
1A598319 (Structure Gauge) wagiin
YouULnFlTn (Loading Gauge)
ADUTLAY (A1NI1 400 adluns)
ST TZRRINY 1 1
B 508U 9 11NN 11NN
solwAEIEs o o
u@ﬂLﬁﬁ@ﬂqﬂ 2 2 550 daatums 1,800 UaaLuT
ST TTZRRINY

M1597 2-12 YauugindmTun1alonsEnINagUeITavUAIII U TEIANT U

i . A2°UN319 GRRHEN
, TUIUVDY AU - -
USSLANVDITOVUFINIGIN Y UseansSnavas Useansnavas
N19LU189N VDY Y Y
UILNNIUN N a NVIDONKAL | NV1DBNLAY
gmaen | ey 4 4
NI9LYIU NG DU
FOVURINNTN | gsaynly ) )
Y
UILLANIIWUT . .
v v o 4w 11NN 1NN
Favesaiteuy | QREVBgIMA o a o s
- o o 450 Laakng 1,800 Hagwuns
RN NIDVANER 1 1
(Monorail) VDIV

wanewe 1. salagansiifinisuinislduiivay vunefsdsenfidmihinaunsalianudiewielunsdlanidudsedied
swnssandgunsaiitiglunisdeansseninadmihiuasdlneasiivasiinmnanidy

2. Wiessadanueniliiu 8 was uazllonmanisodudnanagrseluruiuduiumihaaviondsgn
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d‘ 1 v ° o A 1 1 [ LY 2/
" Jsgguemnnadeuseningsalagarsdmiusanilonianisieluvuiuluduniian

Wanasgntiu agdesaunsaUnainuasJesiuldlvdlagansiUale

" Jszpsznirtamadenszmingaliilomanasslusviunludunigavsevdsgaiu

srfondulszguuuuiuieu (Sliding Door) definsasyuuiivhlianinsalausznmng

Lild srumsdedlineliiindunsededlagaismniinaiuianaiatunisldnu

" yadeuseningsalagasazefinfamdimuagiunasuiieuntesdlagansan

JUNT1YVULLAUNIY NIRTEAUVRINUNILAUIEAR LA UNINIUD1AR AL AR

dunsela

2.2.3 vavine/yagunsaldmiuiiausiouuau (Coupler/Draw and Buffer Gear)

¥
va v A

= gavskargunsaldmSudausevuiulriosliguanUiaell (eniusavudaniesig

MaausavuIuniulaglgluiwuy Articulated B3lASIAS19IAANIARINL)

O O O

O

AOHNAILAZAUNUNIUABLIINTZYILAZANTIZHA ) finduvarldoy
Fodliraeaenainfudiodanisnszunnusenisduasitou
Foaflsvuuduusinsrunnitintuvas ¥y @aiidesniudmiusaUssandivy
U SoRNUIT viseTndmngunse 1Uusw)
gUnsalleusisvesvioanazdeslinaanieiinnisduieiinnisnszunnnio
nsduazdiou
gUnsalideurevesszuulniinazdesarunsatestunisdnasasainnisnszunn
nsduaziiou saluiinshiduveai

AosAntlsfaldanusindulaiussuuvenisvessaiiiogiiu

2.2.4 Uszauasnieng

2.24.1

Uszg (Doors)

a0 o

" salagansen et sdniun1siinesntedlagansNeEeItnauadiige eniu

1% ]
A S o o A

nsalsanluiinundmiviunasivomnatousefiuglaga1sdu o vaierinuuiu
" AyunineUsedviea (Effective Width) vestiaaniadnesnilagansazaesivuin

Livesndn 660 Tafiluns warANgwsvansua dvdadlisnndt 1,800 Hadiuns

77
v A 1

Wiell Foansanizdmiusaiu (Wheeled chair) fioafinanunineusza@nsna
Liivoend 800 Hadwns (eniiulunsainfitedninaulaseainawewnm)
S iy Y] v & a Y v & o
" Jsggilegautnemisavzaeulunuuladiniuluse lagarunsaiduwuuidou
wsonuuuuiuale dnsuluviansdensfidesniiudmsuiasdu Neygin
Tildusegguuuilaeanuandise lngazdelissegvinsegradoy 75 Tafiuns

NPV UALATIAT (Structure Gauge) Weauszagnidnesn

2-19



UNA 2

wumslunisiriuguaiineadasiusavudainesns

nsAny ATz Ussinnuazaaiinuazvessavudmndiidenadesiulaseaineiiuguaiunsvudmniass

" solpgansavhesinfdusegifeuniauszauuuuiuiuseninaiesduuag

veadlaans Mallmnusegainaniiyausvasdieldluaniunisalanidusiedu
Usgguuuuuivagaesdnluluiirnadiviestu wieanmnsaiulavisaesiianig

| ] v = N1 o A | oA [ %
srggvinsEnitamadieenvesglagansuazanitiaisiiamngaviinasdulule
(neardssruiuanudasndelunisiiuse) liloanduns18 VMg IUTINTENIN

AsoLazanl

¥ '
a ! Aa o o A

fluiuinudesmadnesnglasansazdedlifanseiinduiaiitosiumsau
Uszguinmtesnindioenvedlagarsezdosindeuszgiflssuudnla
lngdnlugin
UszguinamadnesnvesilasasazdesanansadansliilaUnldlasauduuas
Fosfitusdlrinudunsuiianiuzvesusegynuiindanielney

n1saenaey (Lock) 103Uszgazdosansnsnvirauldnauuulii (Electrically)
wisuwuunaln (Mechanically)
SEUUMTUYesUsEgnadiesnvelagasazaesaunsatesiunisidnesn
vaurisauduey usinaziinisvandeaniedinisdinslvivszgdaudafiniy
(31 5 Alawmssiodalus uargegalsitfu 10 Alawmssodala)
szuunsnwenlsegniudieenveglagaisazsesaunsadesiunisesnda
vossavaizivszgindadneg (onifulunsdififszuuiiauduanansndusuinuszy
IeUnatiymnuiuud Tnsuszgiivdedesindliiiu 30 fadwnseziiednUnain)
nsihnuvesseaagdedinnulaendesedlngans Wy szuutesiunisUaves
Uspglunsdifiifdsninunns anudilunisdeudiausyy 1Wudu
Iyhimaluguszgasdiosgnindauuduinsesisnfsaosdndvuoadulddaay

Feazainauliedin1siUaUnuseg ngldesainadendnizdesdindliaiunse

wenfiuuazLenuezoana ey q lalaedite (aeunRazidudung

gunsaldmsulauserluaniunisalaniduadesgninnassnulukazuendig
Tarursaldaulalagdne Invgunsaingninnsaiulusatuasiesaiuise

'
Y a a

Funamulalaed1s (BnU $09UAINIITHALIUSNITULEI NN NARDUATE

o '
= I

nnszudliuInamds savlamensiiuiivinamaidimnzauiosis
fdunmeiintusionisonewglngans)
vinamaiisenvesdlasaisazdesfiadesnduiedigliaiuisoidiesn
IppegaazmnuazUaensie
flusnuinaniadieanvesglagarsazdeadsedurinfunioganiise fuveq
yuva (endiulunsdifigadldinglasasamnsadieenldodisazainuaz
Uaen)
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2.24.2

2.24.3

m Tuﬂizﬁ‘ﬁﬁumaL%ﬂaaﬂsuaq;:ﬂmaaﬁL.Lammuﬁmmﬁizﬁmmn@i’mﬁ’mﬁu
380 fladwns (Vauzsaan) axdeslinsidudulaegamnnsauiios uienany
azmnuazauasndviedlasats (nsuniaglddusulaniie 350 Hadiuns
(Lt 380 fadluns) wazge 260 dadiuns AuaRu)

WR19 (Windows)

" yisnaveiestuazdosiliauideia oamesonisaruqunsiiiusnogis
Uaondte wazazfoshnseszuuininuitelianunsoneadiuldvasdunn

B ASZANAIURLIWOITUIZADIANITONUADUIIANG 9 LUU WIsInauteneg
wavanIneIn1Aaig 9 Lusu uonani nszanaziegnaisliauduaiunse
waawiulduiinazfaanudemeainnisyudidudeufiusundn unuieing
flaetluoinia il nsvanvedesdiamunumusenisinignzaiionafinainnissu
numg

" Fasfuardedinisnaduinedfiaunsadelnldredediy

" yhdviedlavasazsedldansaleeenluduusnsisala

" nszanveUszguazntndsuiaiedlavaisazdendunseanisde (TIS 2602)
vidoYanianandRifisumi

n1928ngnLAu (Emergency Exit)

" Tunsaiiviedlagansidomnadedlunmsenenlugneuenysedinly viedlawans
AananvzRegnindineenaniduiaiunsaenendlagasiaie sg1alsiny
gniiuedlagansieanuuulilagansinuuudiuda (Private Room)

" yseengniduazdesdnmauth fadl

IS 14 a Aa [ ! a a a a

o #auninelseansnalidesnd 400 faduns wagAugUszansuna
Livesndn 1,200 Tadwns

O dzdeshiiinuassAvvetiiu Tngiusenuiuiedsineinele 9
Inan19eengnauonItnvIaNITaNen

a & v & o oA oa % d

O 1999n2NLAUUILABITUUIEAUIUNY NUADDARIUUDN NIDUTEH
e (IuviaUseaLdeu Plug doors)

o Uszgn1eeenanidu aziegninegrelasndeiuunuilugisiaiund
wazau1salalasieiioannniely uavazdesliUnasnelauininves
Ul TEaed 1198 Usenagdesanansallalalagireainaielulaglides
TinauwInIaLATodtlofiayay 9
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o ¥ 1

O GTWLLMﬁQ?J@\‘WI’N@@ﬂQﬂLﬁuLLﬁ%ﬁ’]LLu%uW‘ﬂ%MBQQﬂLLﬂ@QBEJ’N%ﬂL‘Uu NN

<

laulniuansganisesnaniduazieadulndides

o Idyqruazdoalaulagdnludfidieusengniln wagiziasfinsaniuuy
yossalwliiusgesnuegatnaunas uenueglalnedreanlndyyiu
au 9 (eniulnfuanaiiegunsaitfisuaniduwazgunsaingagnidu

= o
1UNITVN9U)

2.2.5 Iuﬁ/ﬂgﬂé'a/é’a/szummzm (Bogie, Wheelset, Wheel and Suspension System)

¥ 1

Tu gndouarseuutieans asfeslinuamnifdieluil

" gydpsdianssouzuaziaiosnmlunslaiifissmesonisiiusnogisaonfe wagiinaany
dganaungsenIslngans

" gzdesiilassafreifiannundeuss aunumuidsanelunisdiuniuusensysi
uTansduasiitouiiAaturarldou venanifesgnasalasmilsdanulasnds
Tuvagiinmginunfnavaniugnisalaniauy

" gzfesanunsouauruldsiriuauiianvesaomaiiliuinisldesnaiiussansam

" gyfesanuisanduiiulszuInazduUTENoUAe 9 USuUTTLaTieguuaIENIg
filvuing Ieognsliuszavsnm

= gpdeuardoueTnuudineg ardesdivuinifduandusui 2-9 Hiluvuedisedanna
auysaluazvuzAnaudnuseainnslday (eniulunsdiiannsafigadldiivueda
vosgadaatutsavilinisiiusaidulyldednalasndonaziiusz@ninin/oniiy
FNVUANIUTEANTIAUU)

Yan©

Center line of wheel

o

pair a: Wheel base
b: Wheel diameter
c: Wheel rim width

d: Distance between inner surfaces

i of pair wheel rims

e: Tire flange height

A

f i f: Distance from center line of

P--..
) 4

wheel pair to wheel tread

=b

JUN 2-9 asAUsEnaUN1NlfvesRouazYnde
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2.2.6 WHANTIUNITIWATINANAAENS

2.2.6.1

2.2.6.2

WHANTINN1339 (Running Behavior)

sovudsesazdesansaldaulssennulasasie (Safe) wazauudede
(Reliable) lunnanmzaainisliuinig ST E LU UULAN o9 TiTnNg
FauUn3IMe lge1391989 i unmsgIu EN 14363 e UIC 518
sovudamesasdesilaseadreifadosnneasldu wazazdesliinng
wana (Overturn) vauzasnviowauuuelasAsUns
sovudinsseardosiianosnnwlunsisneldanusnssad

O wurusINGlagas (saifiukarsnian)

Yuzstn1s (159213157 anAuE)

1Y LY

@)
O @N1ITNANITEANNTDVDIAD
O annefinisasundasanineinia wu ay du iudu (swudadends

AINTITUBIR)

WHeaazni1sauaziiay (Noise & Vibration)

[ilDanHaNsENURBNSINANENI9AINTATLEMNNIIE AIFHENITNTINADUAIUAY
MNNTULTRIMSAUazL e uLATuTINTEIsEIdBuar el lufidaund
salapansazfeaniunuszivresnsduasiiiouiieliAinauaznanaue
figanonanislnuans 198919819897 ULIR5§1U EN 12299, UIC 513 %38
ISO 2631
Tnssasresalianuiigeazdesgnesnuuulaediafisnisanseduidesiiiin
YRurAsieANIGITER g WU 1dsanmsduaziiiouvedlassaiissn idesann
9INANaEns @eannisidendseinsansduazinulnn s Wudu
aneluviesiuuaziedlasansazdegneenuuuldlfiAndsssuniuiionanoiin
ANus1ANY WU dssmInsgnuiuvesing W@eeinnisladmSoduasifiouves
Judrnluriodlaoas Husi

o A 1

sesudeanngluvieadu (Driver Cab) agaesgnatuauldlifusiundianie
qunmiarnsuresdniig laedfitaesedudeduaniozeig q deil
o seRudswnzfisnvenis dedliiiiu 62 dB(A)

o siudsmursnishuinaiuiilalihu 76 dBA)

O sefudrnzsIuiuTus e lueAlAY 80 dB(A)

szaulden 9 dumiiniglurieddagans (ENUUTNANINTINTENINNG) AE6Bd

gnenuavliliiiussAundamadoguam lnediidnenseauidesluaniizeng 9 dall

O syauLdsavneNInania faslaiiu 62 dB(A)
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v A

O SLAULAYIUUEINIIUUSIUNUMIA LAY 76 dB(A) wag 72 dB(A) @Sy

ol

A1Esan (Maximum Value) WagA1iaie (Average) muanu
O FeAUENIUAEIONEIUIUTIUSRLUALLLAY 79 dB(A)
M9t WUININTIN599TRTEAULEEI919919897ULIMSFIU EN 1ISO 3381 : Railway

applications - Acoustics - Noise measurement inside railbound vehicles

" Syduldsanieuendasa (Exterior noise) avilnean1ivfisnsanis (Stationary
noise) Wazlilosaer1y (Pass-by noise) FsazsivsgnaruaulailiAussdvuiidma
RoAIndau lga1unsnd1984fuUsEnIANTENTIaMENEINTSITUTIRLAL
Aewandon w.el. 2535 Bee fuunsyiudemwossaous fall
o ifiu 85 dB(A) Wensiwinseiuideduszezrinannsa 7.5 wns
o liifiu 100 dB(A) dlenmataseiuideddusseeianinga 0.5 wns

fiall dwdusovudamiessliiinisnmataiisedunnugs 1.2 m iniloduss vie

I%Lmeqmimmi’mzﬁULﬁmmmmmgm EN I1SO 3095 : Railway applications -

Measurement of noise emitted by railbound vehicles

2.2.6.3 2N ANaf1dns (Aerodynamics)

" SpgudanneseiiadaauEads 200 Alawnsdedalusguly zAoIgNase
TnefdsiansanseiuidosasnanssnuaineIniAnacansfionaindunsone
fhsavierlasansunsfiuausneninniigs

n melureslagansvessavudmiessinsdnennuiadus 200 Alawnsdodalug
%ulﬂ%éfaamama%’ﬂw’]amwmm&fummﬂiﬁagiuizé’uﬂaamﬁwia;ﬁmamﬂéf
Tunn 9 annznsldanulni lnesnsnsiasuuaseudueinidlusiestneans
2zo9lUiAuA1AIn1919 (Rate of change of pressure - kPa)

M15790 2-13 dasnmsiUasunlasmnuiueIniAgsantuviodlagans (kPa)

S8 faand1 visainnu 1 3w fiaandn vsainnu 10
v A a X
AUAUTLNNTY +0.2 +1.5
ANUAUTIANAY 0.5 2.0
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2.2.7 53UU%INAD (Brake System)
= 'izwﬁmé’amaﬁaﬁuua'qmasw%u:u'qaaﬂLﬁuawugﬂLLUUé’wialﬂﬁ
O “syuutiudendn” (Service Brake) Wuszuuiildiievudesalnvaziiusaluanin
UFTRNuUNG uariisyuugniduiiansnsangasaldnsyiiuiu
O “sruuiudedmiusen” (Parking Brake) WWusyuuiilidessulalvsaliideuloa
VUINT
O “syuuihudedises” (Security Brake) iuszuuiléiilessuuiudondnideme

TAYTOVUAINIIIARLUTLLNNILADIRAAITEUUMNUADLARLLUUA AR LUAISIN 2-14

£
Y

d‘ 4 Y oy aa ! !
AN 2-14 LAAITTUUMINADNADIUAARIUUITOVUAININTNUTLLNNANY 9

USSNNVBITLUUANNEDNADIANAS
. rvi Parking Brak ri
USLNNVDITOVUFINII519 SRIEE a go ve Security LT
Brake (szuvdInsy Brake
(szuunan) 90) (SzUUdnses)
0905 o) o)
salausaEs o 0 1
r | YUINIalAEns Liifiviestu o o
e
2 (EMU, DMU) UNDIUY 0 o) o) 2
= -
y gntina o o)
gsalagans - —
UDARLBINVIIAU o
N TNVUAUAT o] o] 3
=
qg SYUFUAINL liifivieadu o o}
< ) a
= | SYUUTULARDU e o o o 2
090U 0o o
soUssLaviliAy/sageuUnge (Uedssian) 0 4

vanew © 1 salianuiiags Fosfamsszuumuaumsinudeniud 2 ssuuiuly fusndaszeenanniu
2 deldszuuiudedsedlunisaensaszannsaanseuusinuded miuaensenls
3 sovuduiiivistusaduduluruauiifinislfeuiudodmiveonagiu avannsovanssuuriudedmiu
vonldislovynain
4 salumnedazgnoysmdunsdifim

" gUnsaling 9 vessvuuTudeardevihldnuingussasduaziinnisduasiiiounie
gNNIBUNN
" syuutudendn (Service Brake) Fosfiausnusdadaluil
0 #osansavgasaldnuaiuiuazszezdiiivun uaziilongaudadosanse
Snwnannuzaondild
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O

O

O

O

O

O

AU NYANIINYUVDIABLAYNGD (8NLIuaRILATaAINYRIIATNT (Leading and

Trailing Wheel) uag@oua9sausginniiiev)

dmsuisadnsfiiostuisiuniiuagndsn wwdeafiszuviitostunisoonia

TunsalfiAnAuiinunfiseszuumsdanuiudeanviosduilaignltan

dnfuszuuhudendniliaudaadesdianau sl

- dainaudesussgandafifiauduiismesdenisinude

- 9zdeslszuuiitesiunisennda iennudulussuvaudnanasuazdna
fean1svineuvessruuinde snifunsdussiidnssnletifafessuy
dadeya ko

- FedanunsansIdeukasduduanvvesssuuuselsanaeluiosdu

- gunsaluazviearluszuuaudndiuiioanaindainauiieluaiununszuengu
AN azdesgniniFesneliveunanuniisesiisa (sildaladioonuen
fhifsse) snviunsdlfigunsaifiinangniestulfedaudauswdn

- wurusalnAififesdu gunsainagyioanludiufioanaindeinerniafeagn
Andsagmelureunveslasisssiusa onunsdifigunaaifenarigniioatuly

EJ‘EJI’NLL%QLLNLL%%'J

[
¥ = va v A

ANTUSTUUTNUABNANNLT UL UL ATl AnauURAa

q
=

- fatniAveududesusspintuiferusufismesensiude

- azdeslszuuiidesiunisoond Wenrwsuluszuulansednanasuazdsnase
M3

- fewnTanTRasularduduanzvesszuuNde A naeluie sty

- gunsniuagiotniuludiuiiesnandsfnifiuanuduluaiuaunssuengy
wiesgnindeanglivouinanuniswesian (biflduladeanuendadesn)
s unsaligunsaifainanngniiosiulfegnaudausaud

- wuiusoliifiviestu gunsaluazvielansednludiuiieenaindadnifuaudu
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Test piece

182 mm x 257 mm (B5) _ Alcohol container
(Steel 17.5 x 7.1, 08t)

Position so that the center of the bottom
surface of the test piece is 25.4 (1 inch) from
the bottom surface of the container.

Container holder (Cork, or other material with
low heat conductivity)
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Cone-shaped heater

Test piece

(Longitudinal/lateral 100 Test piece holder
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FEUUITEVIEDINALRY ®  STUUSTUNYENNIALUUTIAU (Forced ventilation)
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Aunidinfndiesuieviegileuwinialjianglaaniunisalaniau azdeseglndiu
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witsninfA1esuIensegiionisidauaunsaingasoqnidu agdeseglndiuusiau
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(neunireviaealivuin 10 watt Suiuaewiaenduly Tuyn 9 sz 10 WATHINAIINLIIVDIFITA)

2.2.11

denniiuauay aunsainiaussiunazdiudsznau (Internal Pressure Vessels and
Other Pressure Supply Sources together with their Attached Devices)

= syuuinfuanudusasdiulsznovasieadulunudofmuadsd
O MEMUALUIIRY (Safety Valve) azdipsgninsadifudsfniiuanudumde
fsnaviee M afidenselndfudsdisnan
o finifuminsuasiesdinsandssuieemiutu (Drain Cock) Inedesdinistiasiu
NINTEUNNAINTRGAEULN
o 5&ﬁﬂlﬁummﬁuuawiammé’u%éfmgﬂaméﬁy’ﬂaéwﬁumLﬁm’]aﬂﬁ’umwmﬁama
NnMsduazifieuazInsEIIN
o inifuminsuasiesgninssluiiuiifansadinsadeuwasdentiisdldine
" spvudenessiiandaiaiesdneniaazdosianagunsaimuauauiy egslsfianm
definsfadaiaiosdnoiniasimiuasaiostuldnfuvioonimdeadu lunsd
fananazanunsnansiuaunsinrsgunsainunuLsule
= LenAugawmed (Accumulator) uagduusznouasfeadulumdeimundal
O MdruAuLsIFY (Safety Valve) asfaagninssiiuenAayaimeviouiianidan
folndifes
o uendyiamesuariiovsdosgnindeegaiunuiiodosiunisduasifiouuas
NINTEUNN

LYY 3

o duinuAmnuiuazdegninasluiunNausaiinsaeukazdonU13elae

v 1% ¥
o w £

" Junhdulgaediniafaynindiniuauaudu (Pressure Control Valve)
= ffaﬁ’ﬂLﬁummé’uﬁm%qu@ﬁwmmLﬁuLLuuam&y’wuﬁasaLLazai’;mJizﬂaU%éfaqL‘Tflui‘d
mudermundal
O MNdIMUANLIIFTY (Safety Valve) azdesgnindaiinfudsinifuanuduniod

USNUYNIBUAB INANUNIAINETD
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o 5&Lﬁumm§1’ué’m%’wqﬂﬁwmmLﬁu%ﬁaqgﬂamﬁy’qaﬂwﬁumLﬁaﬂaqﬁums
duazifleunaynInszunn

o ftnifumuduaiognissiluiiuiifiansadiamadeusasdentistldie

o nFosdnorniAvesyainAuBuasfosiinsindagaindaarunuainudy

(Pressure Control Valve)

2.2.12 A153AIMLUNTOVUEINI9519 (Identification of Rolling Stock)

" spudinnesevzReinidndiuun lneliseazidunilunzan
O FOYUAINNTNNNAUABILNITTATINUNAILIIHALLIYA LU S9E BNYS ALaY
388U 9 Weliaunsansivdeu AanunavAundeyavedsale

O AvaINIaluNTUTINNasERaziasllssylidmIusavuddumuassalngans

2.2.13 szuuniandsnuiazaiudsznau (Power Generation System, etc.)
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UsgAnsamlunn o grunrniiiliiins

" gunsniuazasssliii By 4 vessnvudimesasfeadulumudeivundai
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2.2.14 wiassuddumunelunaziadaseudion (Internal Combustion and Steam Engine)
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RedRnfsaUnIaldmSuneaAuAIaRliaAusulduaRAUAININSEAUUNR

b
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YDITFUUNEIUFINITZAUUNG
Fosfiniseenuuuuazindigunsaitiostuihiudlnasonanduasyio
fadudeslidiinnisilnaduiianunainnisiedeudivessalil uazdesfiad
Tflszoyisimnzauannvielowde
szdeslifinadouserieleidsuinaveadlasars iodearunisilvaves
aiuleiduiingvioslneans
afuleldeiivanudesannvieloidedesgniiosiuliliiinnsinlwluesnieeusd
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FosinsfinssgunIninsrningumgiiluviedauvieleids (Exhaust Manifold)
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" szyuiidandsnuressadnslethavdoadulunudesmundsl

0 Asinsansidineedieessiuiuassdidmiunsietinazaisiinisinga
N
inafasduthmsinmsfindedietos 2 gadmiunion
msiinsinsaszuulosfusadfouuy “Melt-Activated Plug” Turosunlvl

misinsAndsgunsainanunsansivaeuaudemeluesnilngd

O O O O

a & ¢ o a < & a & v % v <
F’n5(5]9]@QQUﬂimﬂ@ﬂﬂUﬂqimﬁiwf\nﬂﬁgLﬂ@sﬂa\‘iLGUEJLWﬁQV]QSLUﬁENLN{LVTlI A NN

Xy
UL

2.2.15 iS‘U‘UiZ‘U’]EJ?J']ﬂ']ﬂLLa&’i&’UUﬂ%JUEJ’Iﬂ']ﬂ
(Heating Ventilation and Air Conditioning System - HVAC)

salaganslasialuasfindeszuuuivonanelusisaduanduguil 2-12 Faasusznoy
TUdae rosddeu (Condenser) maedifiu (Evaporator) LA3esdmau (Compressor) Wodiainie
(Air Duct) waginaunszaweINe (Fan) Yewuiisuainiadiesn (Ventilator) Ssansviannandy
sggnvnuidsuiiutesoimanazinaiutiigunsalnesdieunazaeumsawoiiiioviauiy
Mntuazgnasiuriedsenmalusiresdifuiienaniudsuanuieutuonaiilvaiou Tasgave
a1nAduargnalunuviedwmugasig 9 aeluiedlagansiiuinay (Fan) suuu

Fan
Fresh

airin Evaporator
ol #| — — Cool air into saloon —
T T T I‘I |‘| |‘
Recirculated Recirculated
Air .
air
Al |t'|V _ I'I If Ifl Ifl
o — /arm air into saloon —a— — — —J

[ — _qul N S —

AN A\
/

Compressor Condenser Fan Electric Heater

NS/ N/

Diagram of typical passenger vehicle showing the layout of the air conditioning and heating equipment.

JUN 2-12 wnunnuansszuuUiuomanigluiedavansvessarudmiessdaenily
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B Asszungoinieneluiedlagasiiduluanunnsian 2-22

M13199 2-22 AasandRkugtvessEuusruImeInAneluiedlayans

dioldinnsszureanna dlatinishansszuuszuBeINA
Ay LUUSIINYIR LUUUSAY
89N LTI
(Natural Ventilation) (Forced Ventilation)
dn1azund Nuflaosimvemthiedide | ssuussuigennenuutfuasdesdianssouniiu
Tentelvanulaasdes | aeaninvesdrwiuglavarsluaniienisliuinig
Taishnan 11w 20 dawvesiiu? | Und @1ulrma1nU3uInsnissEuIeeIne
voslnuansiiu 15 @JﬂmﬂﬁLumGiaﬂwia%’ﬂm 12
annefiszuu Tunsdifiszuudendsnuinnsindes
FNYNAIUNRAN - SLUUTEUI8INALUUTIAUIE AR I ula
WNANSIATDS meluszeziig 60 Uil 1aenAANISTAYeY
YDITEUUTIENANU
_fluitvestealaliernialuaniiuldovdes
Taigrndn 11y 20 druvesitudieslneansiu
Imaamﬁmswﬁuﬁﬁz}au%mmmmLLUU
yruden (Sliding Door) 1ilUlunsdale?

U ilon135¥U19INALUUSTIINA (Natural Ventilation) wion13szutseinauuussiu (Forced Ventilation)
wissoenslnegnanildlianunsnilviussaisdermundinan Tunsdllazannsniisnisszuiseniavesiiaos
szuuhinsniulunssslivanssousla
2. dwusavudsneseifinisdidnduullasans asnsaldwouglasasnuunalumsduald
3. dmsusovudseseilaifimadsuuasiuureadluruiu aunsmifiufivesssgssvineg (Gangway)

whuinlunsanuale

a

= syyuriadu (Cooling Performance) asdeaiiaussnugdusinlunisinuigumni
meluveslnsanslilaiiu 25 osmwadea neliannedeil
O guuNiin1uUeN 40 BIFwaLTed
O eNTudS 75%
O 9N 9 SuANElIENS
o Pwuglaganstuaniizuni (Normal Payload)
O USuaemasiedlagans 15 m3/h/passenger MMuL1nsgIU EN 13129
" syduvesfinsarfuoulasenlus (CO,) luaniizgniduilunasndsnundndndos
aspsmuauliliiiussiudasnsdosieflneansanglussesiaan 60 wil (uaneainug

r;:ﬂmami’sjﬂ’sjm Exceptional Payload)
. igUUéfa\‘i@@ﬂLL‘U‘UIﬁﬁ’]@J’ﬁQ@@i%ﬁUﬂau‘iﬂﬂU%L’JmﬁﬁN@Wﬂ?ﬁLLﬁgﬁ@Qﬁ’llﬁiﬁi‘Uﬂﬁu

fovIlnyans
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2.2.16 S$UUTR9U (Toilet)

= vonhazdesgnindsvusalinislnalasasdosdidrurunaziumisiiansanse
nssessumsldanu

" quintesmadieenuaziiuiinisluresinvgdonfissmonarirodenisldanuuni
iwﬁu’qﬁﬁmmazﬁqqmq 181987198 UM TFIU EN 16585-1

» Tassadrsvesiesihazdesindudifuisnegrsfuasudaussionisduasiitouuas
nsidioufivessn muaddesestunshifunassniouannisldald

" esiardonduszuulalagarunsadestulilidsufgatilnasondnisuenls
Tngspsenuuulidanuqiismesionislinudeliesedias 24 Falus

= syuudnifuildazdesgnosnuuulianunsafuinldifsamasonisldeuitivua
TnsfamanyTuunisléiise 1 41lus (asadsfe dnnsldauionir 10 adwieo
1 #alug)

2.2.17 auantRduauauaiiuaniiili (Electro-Magnetic Compatibility - EMC)

" spvudiniesiagdesaiunsadiuniunieldinansenuainauiuudmantuiiain
Meuenla

" auuuiwdnlwihiAndunnauiusnasdesedlussduiilidsansemudeanudaonse
Tunsvhauresgunsniuazszuulassadiefiugiu suiadesnauiudy 1 Aldaens
et

2.2.18 qﬂnsail,ﬁam'mﬂaaﬂﬁa (Safety Devices)

(%
(Y

F0UUAINITNITADRARsgUNTaliaAuUaande Tnalulunudnwaznisldnuresse
UTELANENY 9 Fadl
" syuufeamsseninglasansniglusall (Passenger Audible Communication

System)
O gunsalFeansseningazdesgninnsuusalagans eniiusaieeniuulilgifau
LUUAURIED

" 1 (Horn)
o winfidsydudssdnfivanenanislidygiuiou %éfaagﬂamﬁwumﬁwﬁwqm
VBIYUIU
" n3aileu (Alarm) uazlWysuenanus
o niufoumngnidu (Emergency Alarm) ardeagniinsauusnlngats sniiusaiid
szuUngasanIduLay/MIosafieenuuuliUfiRnuwuuvilsioaosdy
o n3ufoumngnidu azdedliannsosnidnldlasusmainnsindunismuszuy
filFoanuuuly videvhnsdatusey
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O MumhinfnnsAresueviseriouwiniauiinreldaniunisalaniadu awdeseylng

uunafidinsinsniafoumeanidusasfesannsndunadiuldlaede

o dygrulnsaluffnansaniuzveaniniiownanduisdosgniniauudid
Fruuaniisassdissalasans (enfuniufoumngnidudindausoniagey
anugldlagidmiiiluiesdunioidmiiluiesnuauuuannd) il Foyaynuln

AinamMIzRosdunaLazusntezladeanlndyyusu o

€

" gUnIningnsaniau (Train Emergency Stop)

o gunsaidmiungasalunsdioniduasiosgnindeuusalaasidszuungasognidy
sniusafiflasansanunsadeansiudmihilslasine

o aunsaldmiungasalunsalaniduadesliaruisasnidnlalagUsimainnis
sdunmsmuszuuiildeanuuull videvhnsdatuseu

o unsiiissmesuieniegiionslinu axdoseglndfuuinniidnisfatgunsal
dwsungasalunsdiandu uassesannsadanaiulilaede

o solasasiliuimsuuasmsiionafedunmennnszualifiiuinameis sauia

aeninunUsnamdldvngauvsee1alidunseinTusen sene nglagans

(%
a o

LidesRnasgunsaldmsunensalunsdianiau

N S UULANELASLIAS 0N ANEUNANS 9 (Headlight & Taillight & Marker)
O smudqmﬁw%ﬁaqam&gﬁswmuauLLaaadNﬁmmzamﬁgﬂmmsuaﬂﬁasa
O mmudamﬂiwwéfaqaﬂﬁalv@ﬁ@@muazLLsJuasﬁaumsmaﬂsa (Marker Light and
Marker Plate) 8E19tMuN S @Y MAUSIRRIUNTY B1udne wazdundsvesiise

TnuA1TeRein LLWIJQLLaSEULLUUﬂ'131680’114511ENiOGLU“UU’JULﬁE]ﬂ??ﬂﬂﬁ@ﬂﬁﬂiﬂﬂ?i@ﬂiﬂ

MUTTUAUNULLALUIUBNENIZUBIN 980N NEY

WA UTTYALILAEan 1IrYveteananiduasd sulnTulag dnludfiiiouses

(%
a Y

Ua nazazdoafndslrdunaiiulanigaessiustadaaunazwenwezlalaedne

e
]

'
=Y

nldygyudu 9 (smL%fulwﬁ'LLamLﬁaqﬂﬂiait,ﬁaugﬂLﬁuLLazqﬂﬂsdwqﬂsagﬂLﬁu
1n15v1911)
= izw‘i‘wqﬁamiiwd’mL%’mﬁwﬁﬂizﬁ?ﬁﬂLLazmﬂﬁuﬁu (Train Radio Equipment)
o szuvingdearsagdosgninsenisluiostundeodumisdu q fumuzau iold
Fwthilsesnsoanansafededeastudmihiivunafiuiuls
" puUnsnitudinAanansa (Speed Recorder)
o sofififesturgdosinduniestuiinauiafianansotufinaranuivessold

lunnaniie

[
Y

wANANHUTAVUAN9T19D1ANATQUNTAIESHBY | LieAUUaRAABLALEIUIEANLATAIN LYY
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£%
=

o nsemmeLazdioifioudis 4 anelusa wu Tevhunaimietudiulugesig 9
UevhulaeanstunisUses [udu

O svuvasawmALiiovendunttvessaLaranill wWu Jnewnufivendiduand
wavthelnveniiiavessadnmdseyseninsanniosls {Wusu

o Andsleduntesniulumuntsiiunyen

o aunsaituiinaniiznisieu wu n1stuiinaniiznisinunmeluiesdu n1sduiin
anmezvenAiossud sy

2.2.19 NSVAFIVUANTIOULVDITAVUHINININ (Test Required)

. smua'wNﬁwa%é’aaﬁmimaauLLaz'%’UiaaﬁmiauzﬁﬁwLﬁudaugﬂﬁﬂﬂﬁmu
" msvedeuiiiaiusesaNsIaUzazuUIeanuamNsULUUMAN D

O Type tests (Msnadauiiensiasusa)

O Routine Tests (NM5NAFDUUTZINNIULHUIIU)

O Tests required by approval authority (MSVNARDUANTDMAUATDIRUILNTY
mugua)

FaazUszneuludenismaaevaesdnumsie (nesousdazuszinnensldfinismageuluui
W)

o msnaaauluan1azadng (Static test) fxeavidonduandlunnsnad 2-23 lngaed
nsNAdEUN
- Dimensional tests (NINAFBUVTUINLR)
~  Gauging tests (NINAADUNRVDULUAFITA)
- Lifting ability tests (NMsnA@8UNITENGIIA)
- Weighing tests (msnaaoutvnuessa)
~ Sealing tests (nMnaaaunstesiunissidu)
~  Electrical insulation tests (nM3nageuauauiunialai)

(1) Voltage withstand test
(2) Insulation impedance test

O Protective bonding and return circuits tests

O Air system tests (N5NA@UIEUUAN)
- Air tightness of main reservoirs and other air equipment
- Air tightness of brake cylinders and auxiliary reservoirs
- Checking operation of compressed air equipment

O Hydraulic system test (MsvedeUsyUUTERY)

O Friction brake system tests (NINAGOUTTUUNILGD)
- Pneumatically applied brake systems

- Sanding systems
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- Other systems

Parking brake type tests (N5A&DUIEUUANADE NS UIDN)

Auxiliary power supply system tests (N1INAADUTEUUNANIUANTDY)

Battery charging tests (mimaamzwLﬁuﬂisﬂw%)

Auxiliary and control system tests (N1INAABUILTUUAIN 9 UUTA LALTEUU
AIUANTE)

O O O O

- Train control
- Door control systems
- Heating, ventilation and air-conditioning system tests
- Lighting system
- Software controlled systems
- Other systems
O Tests on thermal engine and associated generating sets or transmission
(MIVAADULASDIEUFRAY SEULAIRAQ)
- Operating speed tests of the thermal engine
- Thermal engine protective devices
- Thermal engine fluid, air and exhaust circuits
- Engine driven auxiliaries
- Cranking of the thermal engine
- Operation of the thermal engine
O Traction system tests (mamaamzw%’umﬁau)
O Operability and maintainability (N15MAZBUNITANEUNITUUIA)
- Cabs and traincrew areas
- Passenger areas
- Rescue
O Noise and vibration tests (MsnAgeUsEiUdsIAzN1TEUAZITIOU)
O Safety-related system tests (MsnagoUszuUTietastunuUasnsds)

" msvadeuluaniizwata (Dynamics test) iswaziBunsuandunsied 2-24 Tngasd

MsVRERUsE

O Traction performance (N15na&@au Tractive effort/Speed characteristics)
(ﬂ’mnwaauamaauzmaaawu%’uLﬂﬁau)

O Braking tests (MINAADUTTUURILAD)

O Traction and braking thermal capacity tests (NINAFDUANIIOULVDITEUY
FuindounarszuuinudoneligumnifiAntunsldnu)

O Resistance to motion (miwmaa‘uﬂﬁéf’lumum’imﬁauﬁ)

O

Speed regulating system tests (mwmaamswmuqmmmL%fam)
O Automatic train protection systems (Msnaaeuszuutasiusalnenlug@)
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Vehicle/Track interaction (NM3nagaaungAnIsuUfduRusIznIasalnlaznIei)

- Running Safety of running

- Suspension clearances, inter-vehicle clearances
Ride comfort quality (NMINA@BUAIINAZAINAUIBVBINITIALENT)
Kinematic Envelope (N1351Aa0ULRAY0ULUAFII0VULLANNITIAGOUN)

Operation of wheel flange lubricators (N1TAFDUAITVINIUVDITZUUNEDAU

N80)

Current collector and power supply contact system compatibility tests
(NINAZFBUITZUUTUNSIUIINAEUDN)
Aerodynamic effects (NSNAFDUNANTENUINMNDINIFNAAIENS)

Electromagnetic compatibility (MsnagdeuNansenuanaudaimaningi)

Internal interference within the vehicle
External interference produced by the vehicle
Radio frequency interference

External interference to the vehicle

Electrostatic discharges

Interruption and voltage/Jump and short circuit test (NSNAFDUNITANNIT

MULAZNNTAN9ATVRINAN)

Voltage jump tests
Interruption tests
Voltage variation testing

Short circuit test

Noise tests (NSNAABUIEAULEEN)

Air systems — compressor duty cycle (N15nAdUTTUUAN)

Windscreen wipers (N1snaaauszuuUatiiny)

Train control system (N13MAUTZUUAIVANTID)
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. o | YfaUnIaiuan
(Subsystem)

29AUsENOULAZEIUAIU

(Component)

11M351U81984 (Reference Standard)

1 Dimensions &

Loading Gauge

® Vehicle Dimensions
® | oading Gauge
® |nterior Dimensions

® Universal design

(dimensions)

EN 13775 - Railway applications - Measuring of
new and modified freight wagons

EN 15273 - Railway applications — Gauges

EN 15528 - Railway applications - Line categories
for managing the interface between
load limits of vehicles and
infrastructure

EN 16584 - Railway applications - Design for PRM
use - General requirements

EN 16585 - Railway applications - Design for PRM
use - Equipment and components on
board rolling stock

EN 16586 - Railway applications - Design for prm
use - Accessibility of people with

reduced mobility to rolling stock

UIC 505 - Railway transport stock, rolling stock
construction gauge
UIC 506 - Rules governing application of the
enlarged GA, GB, GB1, GB2, GC and GI3
gauges
JIS E 4051:2001 - Railway rolling stock --
Dimension of carbody and

bogie -- Measuring methods

2 Vehicle
superstructure/
Crashworthiness|
/ Joint and
Welding

® |ayout of car-body
structure

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

® | oad conditions
and weighted mass

® Seated and

Standing Area

EN 12561 - Railway applications - Tank wagons

EN 12663 - Railway Applications - Structural
Requirements of Railway Vehicle
Bodies

EN 13981 - Aluminium and aluminium alloys -
Products for structural railway
applications - Technical conditions
for inspection and delivery

EN 15085 - Railway applications - Welding of

railway vehicles and components
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. yagunsainan | asAUszNauLazdIuAIv . -
A10U U1M371UD1994 (Reference Standard)
(Subsystem) (Component)
® Axle load EN 15227 - Railway applications - Crashworthiness

® Lifting diagram and
instructions

® Crashworthiness

® Floor Structure

® Device attached to
vehicle

® Gangway

® Joint and Welding

® (Connection with
running gear

® Car-body Materials

requirements for railway vehicle
bodies
EN 15663 - Railway applications - Vehicle
reference masses
EN 16286 - Railway applications - Gangway
systems between vehicles
EN 16839 - Railway applications - Rolling stock -
Head stock layout
EN 16860 - Railway applications - Requirements
and general principles for securing
payload in rail freight transport
EN 17149 - Railway Applications - Fatigue strength
assessment of railway vehicle
structures based on cumulative
damage
EN 61373 - Railway applications - Rolling stock
equipment - Shock and vibration
tests
UIC 535-2 - Standardisation and positioning on
wagons of steps, end platforms,
gangways, handrails, tow hooks,
automatic coupler (ac)
UIC 566 - Loadings of coach bodies and their
components
AAR - Section C Car Construction Fundamentals
and Details
JIS E 4047:2008 - Rolling stock - Body frame -
Design methods for welded
joints
JIS E 4048:2008 - Rolling stock - Body structure for
passenger cars - Design
method for spot-welded joints
JIS E 7103:2006 - Rolling stock -- General
requirements of carbody for
passenger car
JIS E 7105:2006 - Rolling stock -- Test methods of
static load for body structures
JIS E 7106:2018 - Rolling stock -- Car body
structure for passenger cars --

General rules for design
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(Subsystem) (Component)

2IM3g1181994 (Reference Standard)

ISO 2017:2005 - Mechanical Vibration And Shock
— Resilient Mounting Systems
ISO 5948:2018 - Railway Rolling Stock Material —
Ultrasonic Acceptance Testing
ISO 6933:1986 - Railway Rolling Stock Material —
Magnetic Particle Acceptance
Testing
ISO 13920 - Welding - General tolerances for
welded constructions - Dimensions
for lengths and angles - Shape and
position
ASTM A1011 - Standard Specification for Steel,
Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength
Low-Alloy, High-Strength Low-
Alloy with Improved Formability,
and Ultra-High Strength
ASTM A108 - Standard Specification for Steel Bar,
Carbon and Alloy, Cold-Finished
ASTM A240 - Standard Specification for Chromium
and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for
Pressure Vessels and for General
Applications
ASTM A572 - Standard Specification for High-
Strength Low-Alloy Columbium-
Vanadium Structural Steel
ASTM B221 - Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes
ASTM D570 - Standard Test Method for Water
Absorption of Plastics
ASTM D648 - Standard Test Method for Deflection
Temperature of Plastics Under
Flexural Load in the Edgewise
Position
ASTM D695 - Standard Test Method for
Compressive Properties of Rigid
Plastics

3-3
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. | YegUnsaiman | esAUsznaumazdIuAIU v =
awmu | ° UIMTFI1UD19849 (Reference Standard)
(Subsystem) (Component) .

BS 6853 - Code of practice for fire precautions in
the design and construction of
passenger carrying trains

TB/T 1335 - Specification for Strength Design and

Test Appraisement for Railway
Rolling Stock
3 Coupler / ® Layout & Dimension | EN 13775 - Railway applications - Measuring of
Draw & Buffer | o Capacity new and modified freight wagons
gear . EN 15020 - Railway applications - Rescue coupler
® Overiding
- Performance requirements, specific
protection interface geometry and test methods
Compatibility EN 15551 - Railway applications - Railway rolling
Robustness stock — Buffers

EN 15566 - Railway applications - Railway rolling

stock - Draw gear and screw coupling

EN 16019 - Railway applications - Automatic

coupler - Performance requirements,
specific interface geometry and test
method
UIC 526-1 — Wagons — buffers with a stroke of
105 mm

UIC 535-2 - Standardisation and positioning on
wagons of steps, end platforms,
gangways, handrails, tow hooks,
automatic coupler (ac)

UIC 779 - Safety in Railway Tunnels (train release

in emergency situation)

AAR - S - 102,103,105,106,107,108,109

AAR - M - 205

AAR - Section B Couplers and Freight Car Draft

Components
q Bogie / Strength, Stiffness, EN 12080 - Railway applications - Axleboxes -
Wheelset / Deformation and Rolling bearings
Wheel EN 12081 - Railway applications - Axleboxes -

Vibration of bogie
frame

Connection
between bogie and
Car Body

Lubricating greases
EN 12082 - Railway applications - Axleboxes -
Performance testing
EN 13103 - Railway applications — Wheelsets and
bogies — Non powered axles — Design method

3.4
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Yyagunsainan
(Subsystem)

29AUSENBULAZEIUAY
(Component)

2IM3g1181994 (Reference Standard)

® Fatigue Strength of
frame, wheelset
and add-on parts

® Suspension
elements

® Suspension
characteristic

® Weight transfer
characteristic

® Wheelset / wheel /
axle shaft
Dimension & Layout

® Strength of wheel /
axle shaft / add-on
parts

® Wheel Profile and
Wheel Diameter

® Equivalent conicity

® Axle box & Roller
bearings

® Materials

EN 13104 - Railway applications - Wheelsets and
bogies - Powered axles - Design
method

EN 13260 - Railway applications - Wheelsets and
bogies - Wheelsets - Product
requirements

EN 13261 - Railway applications - Wheelsets and
bogies - Axles - Product requirements

EN 13262 - Railway applications - Wheelsets and
bogies - Wheels - Product
requirements

EN 13298 - Railway applications - Suspension
components - Helical suspension
springs, steel

EN 13597 - Railway applications - Rubber
suspension components - Rubber
diaphragms for pneumatic
suspension springs

EN 13715 - Railway applications - Wheelsets and
bogies - Wheels - Tread profile

EN 13749 - Railway applications - Wheelsets and
bogies - Method of specifying the
structural requirements of bogie
frames

EN 13802 - Railway applications - Suspension
components - Hydraulic dampers

EN 13913 - Railway applications - Rubber
suspension components - Elastomer-
based mechanical parts

EN 13979 - Railway applications — Wheelsets and
bogies — Monobloc wheels — Design
assessment procedure

EN 14200 - Railway applications - Suspension
components - Parabolic springs, steel

EN 14363 - Railway applications - Testing and
simulation for the acceptance of
running characteristics of railway

vehicles - running behavior and stationary tests

EN 14817 - Railway applications - Suspension
components - Air spring control

elements

3-5
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YAguUNIaInan
(Subsystem)

29AUSENBULATEINAIY
(Component)

2IM551U81984 (Reference Standard)

EN 14865 - Railway applications - Axlebox
lubricating greases
EN 15049 - Railway applications - Suspension
components - Torsion bar, steel
EN 15302 - Railway applications - Method for
determining the equivalent conicity
EN 15313 - Railway applications - In-service
wheelset operation requirements -
In-service and off-vehicle wheelset
maintenance
EN 15427 - Railway applications - Wheel/rail
friction management - Flange
lubrication
EN 15437 - Railway applications - Axlebox
condition monitoring - Interface and
design requirements
EN 15827 - Railway applications - Requirements
for bogies and running gears
EN 16028 - Railway applications - Wheel/rail
friction management - Lubricants for
trainborne and trackside applications
EN 16910 - Railway applications - Rolling stock -
Requirements for non-destructive
testing on running gear in railway
maintenance
UIC 515 - Passenger rolling stock - trailer bogies -
running gear
UIC 517 - Wagons - Suspension Gear -
Standardisation
UIC 518 - Testing and approval of railway vehicles
from the point of view of their
dynamic behaviour - safety - track
fatigue - ride quality
UIC 519 - Method for determining the equivalent
conicity
UIC 615 - Motive power units bogies and running
gear
UIC 650 - Standard designation of axle
arrangement on locomotives and

multiple-unit sets
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A10U UIN3FIUB9B (Reference Standard)
(Subsystem) (Component)

AAR - Section G Wheels and Axles

AAR - Section D Trucks and Truck Details

AAR - Section H Journal Bearings and Lubrication

JIS E 4205:2001 - Oil damper for railway rolling
stock -- General rules for
performance

JIS E 4206:1989 - Spring rigging for railway rolling
stock

JIS E 4207:2019 - Rolling stock -- Bogie - General
rules for design of bogie frame
strength

JIS E 4208:2004 - Test methods of static load for
truck frames and truck
bolsters of railway rolling stock

JIS E 4501:1995 - Railway rolling stock -- Design
methods for strength of axles

JIS E 4502-1:2015 - Rolling stock -- Axles - Part 1:

Quality requirements
JIS E 4502-2:2015 - Rolling stock - Axles - Part 2:
Dimensional requirements

JIS E 4504:2015 - Rolling stock -- Wheelsets --
Quality requirements

JIS E 5401:1998 - Carbon steel tyres for railway
rolling stock

JIS E 5402:2015 - Rolling stock - Solid wheel

ISO 1005-1:1994 - Railway Rolling Stock Material
— Part 1: Rough-Rolled Tyres
For Tractive And Trailing Stock
— Technical Delivery
Conditions

ISO 1005-2:1986 - Railway Rolling Stock Material
— Part 2: Tyres, Wheel
Centres And Tyred Wheels For
Tractive And Trailing Stock —
Dimensional, Balancing And
Assembly Requirements

ISO 1005-3:1982 - Railway Rolling Stock Material
- Part 3: Axles For Tractive And
Trailing Stock — Quiality
Requirements
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YAguUNIaInan
(Subsystem)

29AUSENBULATEINAIY
(Component)

2IM551U81984 (Reference Standard)

ISO 1005-4:1986 - Railway Rolling Stock Material
- Part 4: Rolled Or Forged
Wheel Centres For Tyred
Wheels For Tractive And
Trailing Stock - Quality
Requirements

ISO 1005-6:1994 - Railway Rolling Stock Material
- Part 6: Solid Wheels For
Tractive And Trailing Stock -
Technical Delivery Conditions

ISO 1005-7:1982 - Railway Rolling Stock Material
- Part 7: Wheelsets For
Tractive And Trailing Stock -
Quality Requirements

ISO 1005-8:1986 - Railway Rolling Stock Material
- Part 8: Solid Wheels For
Tractive And Trailing Stock -
Dimensional And Balancing
Requirements

ISO 1005-9:1986 - Railway Rolling Stock Material
- Part 9: Axles For Tractive And
Trailing Stock - Dimensional
Requirements

DIN 53504 - Testing of rubber - Determination of

tensile strength at break, tensile
stress at yield, elongation at break

and stress values in a tensile test
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UIN3FIUDDY (Reference Standard)

(Subsystem) (Component)

> Service brake
> Parking brake
> Emergency brake

5 Brake system EN 13452 - Railway applications - Braking - Mass
transit brake systems

EN 14531 - Railway applications - Methods for

Stopping Distance
for Specific Speed
Brake concept &
design standard
Brake components
(Brake pad, brake
shoe, brake disk,
brake caliper, etc.)
Brake equipment
(pneumatic,
hydraulic, vacuum
systems)
Conformity & safety
Brake state and
fault indication

Dynamic brake

calculation of stopping and slowing
distances and immobilisation braking

EN 14535 - Railway applications - Brake discs for
railway rolling stock

EN 14601 - Railway applications - Straight and
angled end cocks for brake pipe and
main reservoir pipe

EN 15179 - Railway applications - Braking -
Requirements for the brake system
of coaches

EN 15220 - Railway applications - Brake indicators

EN 15328 - Railway applications - Braking - Brake
pads

EN 15329 - Railway applications — Braking — Brake
block holder and brake block key

EN 15355 - Railway applications - Braking -
Distributor valves and distributor-
isolating devices

EN 15595 - Railway applications - Braking - Wheel
slide protection

EN 15611 - Railway applications - Braking - Relay
valves

EN 15612 - Railway applications - Braking - Brake
pipe accelerator valve

EN 15624 - Railway applications - Braking - Empty-
loaded changeover devices

EN 15625 - Railway applications - Braking -
Automatic variable load sensing
devices

EN 15734 - Railway applications - Braking systems
of high speed trains

EN 15806 - Railway applications - Braking - Static
brake testing

EN 16185 - Railway applications - Braking systems

of multiple unit trains
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(Subsystem)

29AUSENBULATEINAIY
(Component)

2IM551U81984 (Reference Standard)

EN 16207 - Railway applications - Braking -
Functional and performance criteria
of Magnetic Track Brake systems for
use in railway rolling stock

EN 16241 - Railway applications - Slack adjuster

EN 16451 - Railway applications - Braking - Brake
pad holder

EN 16452 - Railway applications - Braking - Brake
blocks

EN 16834 - Railway applications - Braking - Brake
performance

EN 17065 - Railway applications - Braking -
Passenger coach test procedure

UIC 540 - Brakes - air brakes for freight trains and

passenger trains

UIC 541-1 - Brakes - Regulations concerning the
design of brake component

UIC 544 - Brakes - Braking Performance

AAR - Section E Brakes and Brake Equipment

JIS E 4309:2001 - Composition brake shoes for

railway rolling stock -- Quality
requirements

JIS E 4311:1999 - Railway rolling stock -- Brake

parts -- General requirement
for tests

JIS E 7501:2001 - Method of performance test

and inspection methods for
cast iron brake shoes of
railway rolling stock

ISO 20138 - Railway Applications - Calculation Of

Braking Performance (Stopping,

Slowing And Stationary Braking)

3-10
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a1y UIN3FIUB9B (Reference Standard)
(Subsystem) (Component)
6 Running Operation speed EN 12299 - Railway applications - Ride comfort for
behavior & passengers - Measurement and

Aerodynamics

Speed in
emergency situation
Curve negotiation &
Minimum horizontal
curve radius

Cant deficiency
Running dynamic
behavior
requirements /
Running safety
Safety against
derailment running
on twisted track
Ride Quality and
Comfort

Cross wind behavior
Safety of
aerodynamic effect
on platform
Variation of cabin
pressure due to
Aerodynamics

High speed train
aerodynamics

Noise & Vibration
Train-Pantograph-
OCS dynamic

interaction

evaluation

EN 14067 - Railway applications — Aerodynamics

EN 14363 - Railway applications - Testing and
simulation for the acceptance of
running characteristics of railway
vehicles - running behavior and
stationary tests

EN 15461 - Railway applications - Noise emission -
Characterization of the dynamic
properties of track sections for pass
by noise measurements

EN 15610 - Railway applications — Acoustics — Rail
and wheel roughness measurement
related to noise generation

EN 15654 - Railway applications - Measurement
of vertical forces on wheels and
wheelsets

EN 15686 - Railway applications - Testing for the
acceptance of running characteristics
of railway vehicles with cant
deficiency compensation system
and/or vehicles intended to operate
with higher cant deficiency than
stated in EN 14363:2005, Annex G

EN 15687 - Railway applications - Testing for the
acceptance of running characteristics
of freight vehicles with static axle
loads higher than 225 kN and up to
250 kN

EN 15839 - Railway applications - Testing for the
acceptance of running characteristics
of railway vehicles - Freight wagons -
Testing of running safety under
longitudinal compressive forces

EN 15892 - Railway applications - Noise Emission -
Measurement of noise inside driver's

cabs
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(Component)

2IM551U81984 (Reference Standard)

EN 16235 - Railway application - Testing for the
acceptance of running characteristics
of railway vehicles - Freight wagons -
Conditions for dispensation of freight
wagons with defined characteristics
from on-track tests according to EN
14363

EN 16251 - Railway application - Environmental
conditions - Design and test of rolling
stock under severe conditions

EN 50317 - Railway applications - Current
collection systems - Requirements
for and validation of measurements
of the dynamic interaction between
pantograph and overhead contact
line

EN 50318 - Railway applications - Current
collection systems - Validation of
simulation of the dynamic interaction
between pantograph and overhead
contact line

EN 50367 - Railway applications - Current
collection systems - Technical criteria
for the interaction between
pantograph and overhead line

EN 61373 - Railway applications - Rolling stock
equipment - shock and vibration
tests

UIC 432 - Wagons - Running speeds - Technical

conditions to be observed

UIC 513 - Guidelines for evaluating passenger

comfort in relation to vibration in
railway vehicles

UIC 518 - Testing and approval of railway vehicles

from the point of view of their dynamic
behavior - safety - track fatigue - ride
quality

UIC 530 - Wagon - Running safety

UIC 651 - Layout of driver’s cabs in locomotives,

railcars, multiple-unit trains and driving

trailers
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(Subsystem) (Component)

2IM3g1181994 (Reference Standard)

UIC 660 - Measures to ensure the technical
compatibility of high-speed trains
UIC-776-2 - Design requirements for rail-bridges
based on interaction phenomena
between train, track and bridge
JIS E 4021:2008 - Rolling stock - Measurement of
noise inside railbound vehicles
JIS E 4023:1990 - Vibration characteristics of
railway rolling stock -
Measuring methods
JIS E 4025:2009 - Rolling stock -- Acoustics -
Measurement of noise emitted
by railbound vehicles
IEC 61373:2010 - Railway applications - Rolling
stock equipment - Shock and
vibration tests
ISO 2631-1 - Mechanical vibration and shock -
Evaluation of human exposure to
whole-body vibration - Part 1:
General requirements
ISO 3095:2013 - Acoustics - Railway Applications -
Measurement Of Noise Emitted
By Railbound Vehicles
ISO 3381:2005 - Railway Applications - Acoustics -
Measurement Of Noise Inside
Railbound Vehicles
ISO 3382 - Acoustics - Measurement of room
acoustic parameters
ISO 10326-1:2016 - Mechanical Vibration -
Laboratory Method For
Evaluating Vehicle Seat
Vibration - Part 1: Basic
Requirements
ISO 10326-2:2001 - Mechanical Vibration -
Laboratory Method For
Evaluating Vehicle Seat
Vibration — Part 2:
Application To Railway

Vehicles

3-13




UINTFINBA

sruuImsluntsinfuguaiineddasiusavudmness

N3ANYT BATILY UsebnviasAndnuaisr0dsnvudIn 1T diaenndaaiulassasnenugIuAuNsUuamNese

YAguUNIaInan
(Subsystem)

29AUSENBULATEINAIY

(Component)

2IM551U81984 (Reference Standard)

ISO 10494:2018 - Turbines And Turbine Sets -
Measurement Of Emitted
Airborne Noise —
Engineering/Survey Method
ISO 10815:2016 - Mechanical Vibration —
Measurement Of Vibration
Generated Internally In Railway
Tunnels By The Passage Of
Trains
BS 6841 - Guide to Measurement and Evaluation
of Human Exposure to Whole-Body
Mechanical Vibration and Repeated
Shock
i%ﬁULﬁENﬂWEJuE]ﬂGIU’J'ﬁO: UYseNIANTENIN
V]%I‘W‘c’ﬂﬂiﬁ‘iiwlﬁaLLagéﬂLL’mé’@M W. .
2535 304 fhuuasziuldeswassnsud
syaudssneludise: Uszniensuaiafnisuas
ﬁumaummu W.A. 2561 L%EN UINTFU
syduidesiivenliignidldiuiadenasn
syezanihaululsayiu

Doors &

Windows

Positioning & Layout
of Openning
Property of doors &
windows
Conformity & safety
Safety spacially for
exterior door
Emergency Exit and
Sign&Alarm
Universal design
(Access for people
with reduced
mobility)

Area around
entrance&exit of
rolling stock

Door operation

EN 14752 - Railway applications - Body side
entrance systems for rolling stock
EN 15152 - Railway applications - Front
windscreens for train cabs
EN 15327 - Railway applications - Passenger alarm
subsystem
EN 16334 - Railway applications - Passenger Alarm
System - System requirements
EN 16586 - Railway applications - Design for prm
use - Accessibility of people with
reduced mobility to rolling stock
EN 17285 - Railway applications - Acoustics -
Measuring of door audible warnings
EN 45545 - Railway applications - Fire protection
on railway vehicles
UIC 560 - Doors, footboards, windows, steps,
handles and handrails of coaches and
luggage vans
JIS R 3213:2018 - Safety glass for rolling stock
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BS 857 - Specification for safety glass for land
transport
TIS 2602 - Safety glazing materials for vehicles
8 Fire safety ® Fire prevention, EN 15327 - Railway applications - Passenger alarm

detect and control

® Fire extinguishers,
fire alarms, fire
fighting equipment
spec., position &
layout

® Requirements
related to
emergencies

® Requirements
related to

evacuation

® (Cable/Conductor:

Fire performance
® |nterior material:

Fire performance

subsystem

EN 16334 - Railway applications - Passenger Alarm
System - System requirements

EN 16989 - Railway applications - Fire protection
on railway vehicles - Fire behavior
test for a complete seat

EN 17084 - Railway applications - Fire protection
in railway vehicles - Toxicity test of
materials and components

EN 45545 - Railway applications - Fire protection
on railway vehicles

EN 50264 - Railway applications - Railway rolling
stock power and control cables
having special fire performance

EN 50305 - Railway applications - Railway rolling
stock cables having special fire
performance - Test methods

EN 50355 - Railway applications - Railway rolling
stock cables having special fire
performance - Guide to use

EN 50382 - Railway applications - Railway rolling
stock high temperature power cables
having special fire performance

EN 50553 - Railway applications - Requirements
for running capability in case of fire
on board of rolling stock

UIC 564-2 - Regulations relating to fire protection
and firefighting measures in passenger
carrying railway vehicles or
assimilated vehicles used on
international services

UIC 779 - Safety in Railway Tunnels

NFPA 10 - Portable Fire Extinguishers

NFPA 130 - Standard for fixed guideway transit

and passenger rail systems
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NFPA 271 - Standard Method of Test for Heat and
Visible Smoke Release Rates for
Materials and Products using an
Oxygen Consumption Calorimeter
JIS S 1037 - Method for fire resistant test
ASTM E119 - Standard Test Methods for Fire Tests
of Building Construction and
Materials
ASTM E662 - Standard Test Method for Specific
Optical Density of Smoke
Generated by Solid Materials
ASTM E1354 - Standard Test Method for Heat and
Visible Smoke Release Rates for
Materials and Products Using an
Oxygen Consumption Calorimeter
ASTM E2061 - Fire Hazard Assessment for Rail
Transportation Vehicles
49 CFR Part 216 - Federal Railway Administration,
Passenger Equipment Safety
Standards
NATO AFAP 1 - Reaction to Fire Tests for Materials
- Policy for the pre-selection of
materials for military
applications
BS 6853 - Code of practice for fire precautions in
the design and construction of
passenger carrying trains
DIN 5510 - Preventive fire protection in railway

vehicles

Concept for
faults,
accidents and
emergency
situation

® Operation of system
under shortage of
main power supply
system

® Concept for passenger
evacuation/rescue

® |inks between systems

(CIS, multimedia etc.)

EN 15327 - Railway applications - Passenger alarm
subsystem

EN 16334 - Railway applications - Passenger Alarm
System - System requirements

EN 16683 - Railway applications - Call for aid and
communication device —
Requirements

EN 17355 - Railway applications - Communication
device for urban rail - System

requirements
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® Vehicle recovery EN 45545 - Railway applications - Fire protection
concept on railway vehicles
® Sign and Alarm EN 50553 - Railway applications - Requirements
for running capability in case of fire
¢ Emergency telephones on board of rolling stock
/ Communication UIC 779 - Safety in Railway Tunnels
devices for passengers | 5o 998352020 - Railway Applications - Concepts
® Train emergency stop And Basic Requirements For
The Planning Of Railway
Operation In The Event Of
Earthquakes
ISO 28564:2016 - Public Information Guidance
Systems
BS 5266 - Emergency lighting
10 | Cab operation EN 13272 - Railway applications - Electrical

/ Driver-
machine

interface

® Cap Component &
layout

® Driver cab signs layout

® Cleaning of driver's cab
windscreen

® Warning indicator /
Warning Light

® Driver's activity control
function

® Speed indication /
Controls and indicators

® Speed Recorder

® Driver display unit and
screens

® Horn Property /
Installation / Protection

® Train radio and
communication system

® Control of lights

® Control of passenger
media

lighting for rolling stock in public
transport systems

EN 15152 - Railway applications - Front
windscreens for train cabs

EN 15153 - Railway applications - External visible
and audible warning devices for trains

EN 16186 - Railway applications - Driver's cab -
Part 1: Anthropometric data and
visibility

EN 17355 - Railway applications - Communication
device for urban rail - System
requirements

EN 50159 - Railway applications - Communication,
signaling and processing systems -
Safety-related communication in
transmission systems

UIC 651 - Layout of Driver’s Cabs in Locomotives,

Railcars, Multiple-Unit Trains and
Driving Trailers
UIC 779 - Safety in Railway Tunnels
JIS E 4603:2009 - Rolling stock - Speedometer

equipment
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11 Energy supply
& Current
Collector

® Geometry & layout of
pantograph/current
collecting devices

® Conformity & safety
pantograph/current
collecting devices

® Contact strips

® |nteraction between
OCS and pantograph

® Maximum power and
current from the
overhead contact
line

® Operation within
range of voltages and
frequencies

® Current collecting
performance at train
speed

® Circuit Breaker

® Transformer

® Convetor / Invertor

® Earth fault protection

® Ground protection

® Auxiliary power

supply

EN 50163 - Railway applications - Supply voltages
of traction systems

EN 50206 - Railway applications - Rolling stock -
Pantographs: Characteristics and tests

EN 50207 - Railway Applications - Electronic
Power Converters for Rolling Stock

EN 50317 - Railway applications - Current
collection systems - Requirements
for and validation of measurements
of the dynamic interaction between
pantograph and overhead contact
line

EN 50318 - Railway applications - Current
collection systems - Validation of
simulation of the dynamic interaction
between pantograph and overhead
contact line

EN 50329 - Railway applications - Fixed
installations - Traction transformers

EN 50367 - Railway applications - Current
collection systems - Technical criteria
for the interaction between
pantograph and overhead line

EN 50405 - Railway applications - Current
collection systems - Pantographs,
testing methods for contact strips

EN 50463 - Railway applications - Energy
measurement on board trains

EN 50467 - Railway applications - Rolling stock -
Electrical connectors, requirements
and test methods

EN 50547 - Railway applications - Batteries for
auxiliary power supply systems

EN 50591 - Railway Applications — Rolling Stock —
Specification and verification of
energy consumption

EN 60310 - Railway applications - Traction
transformers and inductors on board

rolling stock
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EN 60322 - Railway Applications - Electric
Equipment for Rolling Stock - Rules
for Power Resistors of Open
Construction

EN 62928 - Railway applications — Rolling stock —
Onboard lithium-ion traction batteries

JIS E 4071:2019 - Railway applications - Rolling

stock - Power supply with
onboard energy storage
system

JIS E 5007:2019 - Rolling stock - Traction

transformers and inductors

JIS E 5008:2017 - Rolling stock - Power converters

JIS E 5010:2015 - Rolling stock - AC surge arresters

JIS E 5011:2019 - Rolling stock - Combined test

method for traction systems

JIS E 6302:2015 - Rolling stock — Pantographs

JIS E 6401:2004 - Power resistors for rolling stock

JIS E 6402:1999 - Railway rolling stock - Static

auxiliary power supply -- Test
methods

JIS E 6601:1999 - Railway rolling stock -- Auxiliary

rotating electrical -- Test
methods

IEC 60077:2017 - Railway applications - Electric

equipment for rolling stock

IEC 60310:2016 - Railway applications - Traction

transformers and inductors on
board rolling stock

IEC 60494:2013 - Railway applications - Rolling

stock - Pantographs -
Characteristics and tests

IEC 60850:2014 - Railway applications - Supply

voltages of traction systems

IEC 61287:2014 - Railway applications - Power

converters installed on board
rolling stock

IEC 62313:2009 - Railway applications - Power

supply and rolling stock -
Technical criteria for the

coordination between power
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supply (substation) and rolling
stock
IEC 62486:2017 - Railway applications - Current
collection systems - Technical
criteria for the interaction
between pantograph and
overhead contact line
IEC 62499:2008 - Railway applications - Current
collection systems -
Pantographs, testing methods
for carbon contact strips
IEC 62847:2016 - Railway applications - Rolling
stock - Electrical connectors -
Requirements and test
methods
12 Electrical Protection against EN 13272 - Railway applications - Electrical
System / electrical hazards lighting for rolling stock in public
Lighting Property of transport systems
EN 50121 - Railway applications - Electromagnetic
cable/conductor
compatibility
Electronic EN 50124 - Railway applications - Insulation
equipment coordination

Electromagnetic

Exterior lighting
Interior lighting
Driver cab lighting
Light control

EN 50125 - Railway applications - Environmental
conditions for equipment

EN 50129 - Railway applications -
Communications, Signaling and
processing systems - safety related
electronic systems for signaling

EN 50153 - Railway applications - Rolling stock -
Protective provisions relating to
electrical hazards

EN 50155 - Railway applications - Rolling stock -
Electronic equipment

EN 50159 - Railway applications - Communication,
signaling and processing systems -
Safety-related communication in
transmission systems

EN 50238 - Compatibility between rolling stock
and train detection systems

EN 50261 - Railway Applications - Mounting of

Electronic Equipment
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(Subsystem) (Component)

2IM3g1181994 (Reference Standard)

EN 50311 - Railway applications - Rolling stock -
D.C. supplied electronic ballasts for
lighting fluorescent lamps

EN 50467 - Railway applications - Rolling stock -
Electrical connectors, requirements
and test methods

EN 50533 - Railway applications - Three-phase
train line voltage characteristics

EN 50500 - Measurement procedures of magnetic
field levels generated by electronic
and electrical apparatus in the
railway environment with respect to
human exposure

EN 50591 - Railway Applications — Rolling Stock —
Specification and verification of
energy consumption

EN 60077 - Railway applications - Electric
equipment for rolling stock

EN 61881 - Railway Applications - Rolling Stock
Equipment - Capacitors for Power
Electronics

JIS E 4018:2012 - Railway applications - Rolling

stock - Measuring methods of
magnetic field levels

JIS E 5004-1:2006 - Electric equipment for rolling

stock

JIS E 5006:2017 - Rolling stock - Electronic
equipment

JIS E 5012:2015 - Rolling stock - Capacitors for

power electronics

JIS E 5021:2020 - Rolling stock - Electrical

connectors - Requirements
and test methods

JIS E 5051:2009 - Rolling stock - Protective

provisions against electrical
hazards

IEC 60077:2017 - Railway applications - Electric

equipment for rolling stock

IEC 60571:2012 - Railway applications - Electronic

equipment used on rolling

stock
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IEC 61991:2019 - Railway applications - Rolling
stock - Protective provisions
against electrical hazards

IEC 62236:2018 - Railway applications -
Electromagnetic compatibility

IEC 62497:2010 - Railway applications - Insulation
coordination

IEC 62847:2016 - Railway applications - Rolling
stock - Electrical connectors -
Requirements and test
methods

13 HVAC ® |nterior air quality EN 13129 - Railway applications - Air conditioning
(Heating, ® Interior for main line rolling stock - Comfort
Ventilation temperature parameters and type tests
and Air EN 14750 - Railway applications - Air conditioning
Conditioning ® Control of HVAC for urban and suburban rolling stock
System) system EN 14813 - Railway applications - Air conditioning

® Ventilation in for driving cabs
emergency situation | UIC 553 - Heating, Ventilation and Air-Conditioning
in Coaches

UIC 779 - Safety in Railway Tunnels

JIS E 4024:1994 - Railway rolling stock - Test
methods of ventilation

JIS E 6602:2004 - Air conditioning units for rolling
stock

ISO 19659:2017 - Railway Applications — Heating,
Ventilation And Air
Conditioning Systems For
Rolling Stock

TB/T 1804 - Air conditioning for railway rolling

stock. Air conditioning unit
14 | Test Required Type test EN 50126 - Railway Applications - The

Routine test

Y V V

Static & Dynamic
test

® |nspection of

Vehicle gauge

Specification and Demonstration of
Reliability, Availability, Maintainability
and Safety (RAMS)

EN 50215 - Railway applications - Rolling stock -
Testing of rolling stock on
completion of construction and

before entry into service
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® Brake Performance

Test
® \Weighing Test
® Running Behavior

® | eak tests for fuel

tanks and lines
® HVAC system Test
® Ride comfort Test
® |nterior & Exterior
Noise

® Electrical system
test

® Electromagnetic
compatibility test

® fEtc.

EN 61373 - Railway applications - Rolling stock
equipment - shock and vibration
tests

EN 16251 - Railway application - Environmental
conditions - Design and test of rolling
stock under severe conditions

EN 16834 - Railway applications - Braking - Brake
performance

EN 17065 - Railway applications - Braking -
Passenger coach test procedure

JIS E 4024:1994 - Railway rolling stock - Test

methods of ventilation

JIS E 4041:2019 - Rolling stock - Testing of rolling

stock on completion of
construction and before entry
into service

JIS E 6004:1992 - Electric rolling stock - General

rules for performance tests
JIS E 6005:1995 - Railway rolling stock - Automatic
train control and automatic
train stop device on board -
Test methods

JIS E 6006:2013 - Rolling stock - Automatic train
operating device - Test
methods

JIS E 6101:2000 - Railway rolling stock - DC

traction motors - Test
methods

JIS E 6402:1999 - Railway rolling stock - Static

auxiliary power supply - Test
methods

JIS E 6601:1999 - Railway rolling stock - Auxiliary

rotating electrical - Test
methods

IEC 61133:2016 - Railway applications - Rolling

stock - Testing of rolling stock
on completion of construction
and before entry into service

IEC 61373:2010 - Railway applications - Rolling

stock equipment - Shock and

vibration tests
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IEC 61377:2016 - Railway applications - Rolling
stock - Combined test method
for traction systems

IEC 62597:2019 - Magnetic field levels generated
by electronic and electrical
apparatus in the railway
environment with respect to
human exposure -
Measurement procedures

ISO 2631-1 - Mechanical vibration and shock -

Evaluation of human exposure to
whole-body vibration - Part 1:
General requirements
ISO 3095:2013 - Acoustics - Railway Applications -
Measurement Of Noise Emitted
By Railbound Vehicles
ISO 3381:2005 - Railway Applications - Acoustics -
Measurement Of Noise Inside
Railbound Vehicles
ISO 3744 - Acoustics - Determination of sound
power levels and sound energy
levels of noise sources using sound
pressure - Engineering methods for
an essentially free field over a
reflecting plane
TB/T 1335 - Specification for Strength Design and
Test Appraisement for Railway
Rolling Stock
BS 6841 - Guide to Measurement and Evaluation
of Human Exposure to Whole-Body
Mechanical Vibration and Repeated
Shock

15

Train Control

systems

Automatic train
control system
Compatibility with
train detection
system

Multiple Unit

Control

EN 16185 - Railway applications - Braking systems
of multiple unit trains
EN 62267 - Railway applications - Automated
urban guided transport (AUGT) -
Safety requirements
JIS E 6005:1995 - Railway rolling stock - Automatic
train control and automatic
train stop device on board -
Test methods
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® Equipment control | JIS E 6006:2013 - Rolling stock - Automatic train
& Functional safety operating device - Test
methods
IEC 62267:2009 - Railway applications -
Automated urban guided
transport (AUGT) - Safety
requirements
ASCE 21-13 - Automated People Mover Standards
16 | Traction ® Traction motor EN 61377 - Railway applications - Rolling stock -
System ® Drivetrain Combined test method for traction
® Power output / systems
Tractive effort - EN 61800 - Adjustable speed electrical power drive
Speed curve systems
e Tractive ability and EN 62520 - Railway applications - Electric traction -
control for Start Short-primary type linear induction
from stand still motors (LIM) fed by power converters
JIS E 6102:2015 - Rolling stock - AC traction motors
® Resistances . . .
I[EC 60349:2010 - Electric traction - Rotating
electrical machines for rail and
road vehicles
I[EC 61377:2016 - Railway applications - Rolling
stock - Combined test method
for traction systems
IEC 61992:2006 - Railway applications - Fixed
installations - DC switchgear
IEC 62505:2016 - Railway applications - Fixed
installations - Particular
requirements for AC switchgear
IEC 62520:2011 - Railway applications - Electric
traction - Short-primary type linear
induction motors (LIM) fed by power
converters
17 | Safety devices EN 13272 - Railway applications - Electrical lighting

® Passenger Audible

Communication

System

® Train Emergency
Stop

® Horn

for rolling stock in public transport
systems

EN 15877 - Railway applications - Marking on
railway vehicles

EN 16116 - Railway applications - Design
requirements for steps, handrails and

associated access for staff
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® Headlight & Taillight | EN 16585 - Railway applications - Design for PRM
& Marker use - Equipment and components on
® Train Radio board rolling stock
Equipment EN 16683 - Railway applications - Call for aid and
e Speed Recorder communication device Requirements
.. EN 17355 - Railway applications - Communication
® Activity Status
device for urban rail - System
Recorder
requirements
® Alarm and Warning ) L o
. EN 50159 - Railway applications - Communication,
sn signalling and processing systems -
® Emergency Exit Safety-related communication in
Light & Sign -
transmission systems
® Cameras (interior & | c g51, Layout of Driver’s Cabs in Locomotives,
exterior) Railcars, Multiple-Unit Trains and
® Handrail Driving Trailers
® |nformation system | UIC 779 - Safety in Railway Tunnels
for passenger IEC 62580-1:2015 - Electronic railway equipment -
® Sign and Notice On-board  multimedia and
® First aid equipment telematic  subsystems  for
on board raitways
IEC 62625-1:2013 - Electronic railway equipment -
On  board driving data
recording system
JIS E 4603:2009 - Rolling stock -- Speedometer
equipment
ISO 19029:2016 Accessible Design — Auditory
Guiding Signals In  Public
Facilities
ISO 28564:2016 Public Information Guidance
Systems
ISO 60268 - Sound system equipment
BS 5266, Emergency lighting
18 Diesel Engine JIS E 5301:2018 - Rolling stock - Radiator

& Component

® Fuel System (tank,
line, pump,
injector)

® Exhaust
Manifold/Exhaust
system

® Piston & Piston ring

JIS E 5302:2017 - Rolling stock - Propeller shafts
JIS E 5303:2015 - Rolling stock - Test methods for

diesel engines
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® Turbo/
Supercharger

® Crankshaft

® Engine cooling
system

® Power output

® Emission

19 Miscellaneous | @ Seat EN 16922/PRA1 - Railway applications — Ground

® Floor surface

® |uggage
compartment

® Paint & Color
scheme

® | avatory

based services — Vehicle waste
water discharge equipment
UIC 563 - Fittings provided in coaches in the
interests of hygiene and cleanliness
AAR - Section L Lettering and Marking of Cars
JIS E 4034:1994 - Railway rolling stock parts - Test
methods of resistibility for
moisture and rainfall
JIS E 4035:1995 - Railway rolling stock - High and
low temperature test methods
of parts
JIS E 4036:1998 - Railway rolling stock -
Components - General rules
for dust tests
JS E 4037:2001 - Railway rolling stock -
Components - Test methods
of weatherability
JIS E 7104:2015 - Rolling stock - Seats for
passengers
ISO DIS 10326-2 - Mechanical Vibration - Laboratory
Method For Evaluating Vehicle
Seat Vibration
ISO/Wd 24491 - Railway Applications - Passenger
Seats For Heavy Rail Rolling
Stock
AS/NZS 3661 - Slip resistance of pedestrian

surfaces
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