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huma aċċessibbli direttament permezz tal-links inkorporati f’dan id-dokument 

►B REGOLAMENT TAL-KUMMISSJONI (UE) Nru 1302/2014 

tat-18 ta' Novembru 2014 

dwar speċifikazzjoni teknika għall-interoperabbiltà fir-rigward tas-subsistema tal-“Vetturi 
ferrovjarji — lokomotivi u vetturi ferrovjarji għat-trasport tal-passiġġieri” tas-sistema 

ferrovjarja fl-Unjoni Ewropea 

(Test b'rilevanza għaż-ŻEE) 

(ĠU L 356, 12.12.2014, p. 228) 

Emendat minn: 

Ġurnal Uffiċjali 

Nru Paġna Data 

►M1 Regolament tal-Kummissjoni (UE) 2016/919 tas-27 ta’ Mejju 2016 L 158 1 15.6.2016 
►M2 Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) 2018/868 

tat-13 ta' Ġunju 2018 
L 149 16 14.6.2018 

►M3 Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) 2019/776 
tas-16 ta' Mejju 2019 

L 139I 108 27.5.2019 

►M4 Regolament ta’ Implimentazzjoni tal-Kummissjoni (UE) 2020/387 
tad-9 ta’ Marzu 2020 

L 73 6 10.3.2020 

Ikkoreġut minn: 

►C1 Emendi, Ġ.U. L 10, 16.1.2015, p. 45 (1302/2014) 
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REGOLAMENT TAL-KUMMISSJONI (UE) Nru 1302/2014 

tat-18 ta' Novembru 2014 

dwar speċifikazzjoni teknika għall-interoperabbiltà fir-rigward 
tas-subsistema tal-“Vetturi ferrovjarji — lokomotivi u vetturi 
ferrovjarji għat-trasport tal-passiġġieri” tas-sistema ferrovjarja 

fl-Unjoni Ewropea 

(Test b'rilevanza għaż-ŻEE) 

Artikolu 1 

L-ispeċifikazzjoni teknika għall-interoperabbiltà (“TSI”) rigward 
is-subsistema tal-“Lokomotivi u vetturi ferrovjarji għat-trasport 
tal-passiġġieri” tas-sistema ferrovjarja fl-Unjoni Ewropea kollha kif 
stipulat fl-Anness hija b'hekk adottata. 

Artikolu 2 

1. It-TSI għandha tapplika għas-subsistema tal-“vetturi ferrovjarji” 
kif deskritta fil-►M3 punt 2.7 tal-Anness II tad-Direttiva (UE) 
2016/797 tal-Parlament Ewropew u tal-Kunsill ( 1 ) ◄ li hija, jew hija 
maħsuba li tkun, imħaddma fuq in-netwerk ferrovjarju definit fil- 
punt 1.2 tal-Anness, u li taqa' taħt waħda minn dawn it-tipi li ġejjin: 

(a) il-ferroviji bi propulsjoni proprja termali jew elettrika; 

(b) l-inġenji tal-ġbid termali jew elettriku; 

(c) il-vaguni tal-passiġġieri; 

(d) tagħmir tal-manutenzjoni jew tal-kostruzzjoni tal-infrastruttura 
ferrovjarja mobbli. 

2. It-TSI għandha tapplika għal vaguni tal-merkanzija msemmija 
fil-paragrafu 1 li huma maħsuba biex joperaw fuq wieħed jew aktar 
minn dawn il-qisien ta' wisgħa nominali bejn il-binarji: 1 435 mm, 
1 520 mm, 1 524 mm, 1 600 mm u 1 668 mm, kif iddikjarat 
fit-taqsima 2.3.2 tal-Anness. 

Artikolu 3 

1. Mingħajr ħsara għall-Artikoli 8 u 9, u l-punt 7.1.1 tal-Anness, 
it-TSI għandha tapplika għall-vetturi ferrovjarji ġodda kollha 
tas-sistema ferrovjarja fl-Unjoni, kif definit fl-Artikolu 2(1), li tibda 
topera mill-1 ta' Jannar 2015. 

▼M4 
2. It-TSI ma tapplikax għall-vetturi ferrovjarji eżistenti tas-sistema 
ferrovjarja fl-Unjoni li fl-1 ta’ Jannar 2015 kienu diġà mqiegħda 
fis-servizz fin-netwerk kollu ta’ xi Stat Membru jew f’parti minn dan 
in-netwerk, għajr meta 

(a) dawn ikunu soġġetti għal xi tiġdid jew titjib skont it-Taqsima 7.1.2 
tal-Anness ta’ dan ir-Regolament, jew 

(b) iż-żona tal-użu tiġi estiża f’konformità mal-Artikolu 54(3) 
tad-Direttiva (UE) 2016/797, u f’dan il-każ għandhom japplikaw 
id-dispożizzjonijiet tat-Taqsima 7.1.4 tal-Anness ta’ dan 
ir-Regolament. 

▼B 
3. L-ambitu ġeografiku u tekniku ta' din id-Deċiżjoni huwa stipulat 
fit-Taqsimiet 1.1 u 1.2 tal-Anness. 

▼B 

( 1 ) Id-Direttiva (UE) 2016/797 tal-Parlament Ewropew u tal-Kunsill tal-11 ta' 
Mejju 2016 dwar l-interoperabbiltà tas-sistema ferrovjarja fl-Unjoni Ewropea 
(ĠU L 138, 26.5.2016, p. 44).
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4. L-iffittjar tas-sistema tal-kejl tal-enerġija abbord fil-klawsola 
4.2.8.2.8 tal-Anness huwa obbligatorju għal vetturi ġodda, aġġornati u 
rinnovati maħsuba biex jiġu operati f'netwerks mgħammra b'sistema 
tal-ġbir tal-enerġija fuq l-art (DCS) definita fil-punt 4.2.17 
tar-Regolament tal-Kummissjoni (UE) Nru 1301/2014 ( 1 ). 

Artikolu 4 

▼M3 
1. Fir-rigward tal-aspetti mniżżla bħala “punti mhux konklużi” 
fl-Appendiċi I tal-Anness, il-kundizzjonijiet li għandhom jiġu ssodisfati 
għall-verifika tar-rekwiżiti essenzjali stipulati fl-Anness III 
tad-Direttiva (UE) 2016/797 għandhom ikunu dawk stabbiliti 
mir-regoli nazzjonali fis-seħħ fl-Istat Membri li huma parti miż-żona 
tal-użu tal-vetturi koperti minn dan ir-Regolament. 

▼B 
2. Fi żmien sitt xhur mid-dħul fis-seħħ ta' dan ir-Regolament, kull 
Stat Membru għandu jibgħat din l-informazzjoni lill-Istati Membri 
l-oħra u lill-Kummissjoni, sakemm ma tkunx diġà ntbagħtitilhom 
skont id-Deċiżjonijiet 2008/232/KE jew 2011/291/UE: 

(a) ir-regoli nazzjonali msemmija fil-paragrafu 1; 

(b) il-proċeduri għall-valutazzjoni tal-konformità u għall-verifika li 
għandhom jitwettqu għall-applikazzjoni tar-regoli tekniċi msemmija 
fil-paragrafu 1; 

▼M3 
(c) il-korpi maħtura biex iwettqu l-proċeduri għall-valutazzjoni 

tal-konformità u għall-verifika fir-rigward tal-punti mhux konklużi. 

▼B 

Artikolu 5 

▼M3 
1. Fir-rigward tal-każijiet speċifiċi mniżżla fit-Taqsima 7.3 
tal-Anness, il-kundizzjonijiet li għandhom jiġu ssodisfati għall-verifika 
tar-rekwiżiti essenzjali stipulati fl-Anness III tad-Direttiva (UE) 
2016/797 għandhom ikunu dawk stabbiliti fit-Taqsima 7.3 tal-Anness 
jew mir-regoli nazzjonali fis-seħħ fl-Istati Membri li huma parti miż- 
żona tal-użu tal-vetturi koperti minn dan ir-Regolament. 

▼B 
2. Fi żmien sitt xhur mid-dħul fis-seħħ ta' dan ir-Regolament, kull 
Stat Membru għandu jinnotifika lill-Istati Membri l-oħra u 
lill-Kummissjoni: 

(a) ir-regoli nazzjonali msemmija fil-paragrafu 1; 

(b) il-proċeduri għall-valutazzjoni tal-konformità u għall-verifika li 
għandhom jitwettqu għall-applikazzjoni tar-regoli nazzjonali msem­
mija fil-paragrafu 1; 

▼M3 
(c) il-korpi maħtura biex iwettqu l-proċeduri għall-valutazzjoni 

tal-konformità u għall-verifika tar-regoli nazzjonali relatati 
mal-każijiet speċifiċi stipulati fil-punt 7.3 tal-Anness. 

▼B 

( 1 ) Ir-Regolament tal-Kummissjoni (UE) Nru 1301/2014 tat-18 ta' Novembru 
2014 dwar l-ispeċifikazzjonijiet tekniċi għall-interoperabbiltà rigward 
is-subsistema tal-“enerġija” tas-sistema ferrovjarja fl-Unjoni (Ara 
l-paġna 179 ta' dan il-Ġurnal Uffiċjali).
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Artikolu 6 

1. Mingħajr ħsara għall-ftehimiet li diġà ġew innotifikati skont 
id-Deċiżjoni tal-Kummissjoni 2008/232/KE u li ma għandhomx jiġu 
nnotifikati għal darb'oħra, l-Istati Membri għandhom jinnotifikaw 
lill-Kummissjoni, fi żmien sitt xhur mid-dħul fis-seħħ ta' dan 
ir-Regolament, kwalunkwe ftehim nazzjonali, bilaterali, multilaterali 
jew internazzjonali li skontu jiġu operati vetturi ferrovjarji, li jaqgħu 
fl-ambitu ta' dan ir-Regolament. 

2. L-Istati Membri għandhom javżaw lill-Kummissjoni minnufih 
rigward kwalunkwe ftehim jew modifika għall-ftehimiet eżistenti li 
jsiru fil-futur. 

Artikolu 7 

Skont l-Artikolu 9(3) tad-Direttiva 2008/57/KE, fi żmien sena mid-dħul 
fis-seħħ ta' dan ir-Regolament, kull Stat Membru għandu jikkomunika 
lill-Kummissjoni lista ta' proġetti li jkunu qed jiġu implimentati 
fit-territorju tiegħu u li jkunu qegħdin fi stadju avvanzat ta' żvilupp. 

Artikolu 8 

1. Ċertifikat ta' verifika KE għal subsistema li fiha kostitwenti 
tal-interoperabbiltà li ma għandhomx dikjarazzjoni KE tal-konformità 
jew tal-idoneità għall-użu jista' jinħareġ waqt perjodu ta' tranżizzjoni 
li jintemm fil-31 ta' Mejju 2017, bil-kundizzjoni li jiġu ssodisfati 
d-dispożizzjonijiet stipulati fit-Taqsima 6.3 tal-Anness. 

2. Il-produzzjoni jew l-aġġornament/it-tiġdid tas-subsistema bl-użu ta' 
kostitwenti tal-interoperabbiltà mhux iċċertifikati għandha titlesta 
fil-perjodu ta' tranżizzjoni stipulat fil-paragrafu 1, inkluż it-tqegħid 
fis-servizz. 

3. Waqt il-perjodu ta' tranżizzjoni stipulat fil-paragrafu 1: 

(a) ir-raġunijiet għan-nonċertifikazzjoni tal-kostitwenti tal-interoperab­
biltà għandhom jiġu identifikati sew mill-korp innotifikat qabel l- 
għoti taċ-ċertifikat “KE” skont l-►M3 Artikolu 15 tad-Direttiva 
(UE) 2016/797 ◄; 

(b) l-awtoritajiet nazzjonali tas-sikurezza għandhom jirrappurtaw dwar 
l-użu ta' kostitwenti tal-interoperabbiltà mhux iċċertifikati fil-kuntest 
tal-proċeduri ta' awtorizzazzjoni fir-rapport annwali tagħhom 
imsemmi fl-►M3 Artikolu 19 tad-Direttiva (UE) 2016/798 ◄ tal- 
Parlament Ewropew u tal-Kunsill ( 1 ) tal-Parlament Ewropew u tal- 
Kunsill. 

▼B 

( 1 ) Id-Direttiva 2004/49/KE tal-Parlament Ewropew u tal-Kunsill tad-29 ta' April 
2004 fuq is-sigurtà tal-linji tal-ferrovija tal-Komunità u li temenda d-Direttiva 
tal-Kunsill 95/18/KE fuq l-għoti tal-liċenzji tal-impriżi tal-linji tal-ferrovija u 
d-Direttiva 2001/14/KE fuq l-allokazzjoni tal-kapaċità tal-infrastruttura tal- 
linji tal-ferrovija u l-intaxxar tal-piżijiet għall-użu tal-infrastruttura tal-linji 
tal-ferrovija u ċ-ċertifikazzjoni tas-sigurtà (ĠU L 164, 30.4.2004, p. 44).
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4. Wara sena mid-dħul fis-seħħ ta' dan ir-Regolament, il-konstitwenti 
tal-interoperabbiltà li jkunu għadhom kemm ġew prodotti għandhom 
ikunu koperti mid-dikjarazzjoni “KE” ta' konformità jew idoneità għall-użu. 

Artikolu 9 

Id-dikjarazzjoni ta' verifika ta' subsistema msemmija fl-►M3 Artikoli 13 
sa 15 tad-Direttiva (UE) 2016/797 ◄ u/jew id-dikjarazzjoni ta' konformità 
għat-tip ta' vettura ġdida msemmija fl-►M3 Artikolu 24 tad-Direttiva 
(UE) 2016/797 ◄ stabbilita skont id-Deċiżjoni Nru 2008/232/KE jew 
id-Deċiżjoni 2011/291/UE għandha titqies valida sakemm l-Istati Membri 
jiddeċiedu li ċ-ċertifikat tat-tip jew tad-disinn jeħtieġ li jiġi mġedded kif 
imsemmi f'dawk id-Deċiżjonijiet. 

Artikolu 10 

1. Sabiex jinżamm il-pass mal-progress teknoloġiku, jistgħu jkunu 
meħtieġa soluzzjonijiet innovattivi, li ma jikkonformawx 
mal-ispeċifikazzjonijiet stipulati fl-Anness u/jew li għalihom il-metodi 
ta' valutazzjoni stabbiliti fl-Anness ma jistgħux jiġu applikati. F'dak 
il-każ, għandhom jiġu żviluppati speċifikazzjonijiet ġodda u/jew metodi 
ta' valutazzjoni ġodda assoċjati ma' dawk is-soluzzjonijiet innovattivi. 

2. Soluzzjonijiet innovattivi jistgħu jkunu relatati mas-subsistema 
tal-vetturi ferrovjarji, il-partijiet tagħha u l-kostitwenti tal-interoperabbiltà 
tagħha. 

3. Jekk tiġi proposta soluzzjoni innovattiva, il-manifattur jew 
ir-rappreżentant awtorizzat tiegħu stabbilit fl-Unjoni għandu jiddikjara 
kif din tiddevja mid-dispożizzjonijiet rilevanti ta' din it-TSI jew kif 
tikkumplimentaha u jissottomettu devjazzjonijiet lill-Kummissjoni 
għall-analiżi. Il-Kummissjoni tista' titlob l-opinjoni tal-Aġenzija Ferrov­
jarja Ewropea (l-Aġenzija) dwar is-soluzzjoni innovattiva proposta. 

4. Il-Kummissjoni tibbaża l-opinjoni li tagħti dwar is-soluzzjoni inno­
vattiva proposta. Jekk din l-opinjoni hija pożittiva, l-ispeċifikazzjonijiet 
funzjonali u tal-interfaċċja xierqa u l-metodu ta' valutazzjoni li jridu jiġu 
inklużi fit-TSI sabiex jippermettu l-użu ta' din is-soluzzjoni innovattiva 
għandhom jiġu żviluppati u sussegwentament integrati fit-TSI matul 
il-proċess ta' reviżjoni skont l-►M3 Artikolu 5 tad-Direttiva (UE) 
2016/797 ◄. Jekk l-opinjoni tkun negattiva, is-soluzzjoni innovattiva 
proposta ma tistax tiġi applikata. 

5. Sakemm issir ir-reviżjoni tat-TSI, l-opinjoni pożittiva mogħtija 
mill-Kummissjoni għandha titqies bħala mezz aċċettabbli ta' konformità 
mar-rekwiżiti essenzjali tad-►M3 Direttiva (UE) 2016/797 ◄ u għal­
daqstant tista' tintuża għall-valutazzjoni tas-subsistema. 

Artikolu 11 

1. Id-Deċiżjonijiet tal-Kummissjoni 2008/232/KE u 2011/291/KE 
huma rrevokati b'effett mill-1 ta' Jannar 2015 

▼M4 
Madankollu dawn għandhom jibqgħu japplikaw, mingħajr preġudizzju 
għall-klawżoli 7.1.1.4 sa 7.1.1.8 tal-Anness, għal: 

▼B 
(a) subsistemi awtorizzati skont dawn id-Deċiżjonijiet; 

(b) każijiet imsemmija fl-Artikolu 9 ta' dan ir-Regolament; 

(c) proġetti għal subsistemi ġodda, imġedda jew aġġornati li, fid-data 
tal-pubblikazzjoni ta' dan ir-Regolament, jinsabu fi stadju avvanzat ta' 
żvilupp, huma ta' disinn eżistenti jew huma s-suġġett ta' kuntratt li qed 
jitwettaq, kif imsemmi fil-punt 7.1.1.2 tal-Anness ta' dan ir-Regolament. 

▼B
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2. Id-Deċiżjoni tal-Kummissjoni 2008/232/KE tkompli tapplika għal 
rekwiżiti tal-istorbju u r-riħ skont il-kundizzjonijiet stabbiliti 
fil-punti 7.1.1.6 u 7.1.1.7 tal-Anness ta' dan ir-Regolament. 

▼M3 
3. it-Taqsima 7.1.3.1 tal-Anness ta' dan ir-Regolament ma għandhiex 
tapplika għal vetturi mqiegħda fis-suq wara l-31 ta' Diċembru 2028. 
Il-vetturi mqiegħda fis-suq wara dik id-data għandhom ikunu konformi 
mal-kapitoli 4, 5 u 6 tal-Anness ta' dan ir-Regolament. 

4. L-Istati Membri f'każijiet debitament ġustifikati biss jistgħu jipper­
mettu li l-applikanti ma japplikawx dan ir-Regolament jew partijiet 
minnu skont l-Artikolu 7(1)(a) tad-Direttiva 2016/797 għal proġetti li 
għalihom teżisti jew skadiet il-possibbiltà li japplikaw 
it-Taqsimiet 7.1.1.2 jew 7.1.3.1 tal-Anness. L-applikazzjoni 
tat-Taqsimiet 7.1.1.2 jew 7.1.3.1 tal-Anness ma teħtieġx 
l-applikazzjoni tal-Artikolu 7(1)(a) tad-Direttiva 2016/797. 

▼B 

Artikolu 12 

Dan ir-Regolament għandu jidħol fis-seħħ fl-għoxrin jum wara 
l-pubblikazzjoni tiegħu f'Il-Ġurnal Uffiċjali tal-Unjoni Ewropea. 

Għandu jibda japplika mill-1 ta' Jannar 2015. Madankollu, qabel l-1 ta' 
Jannar 2015, l-awtorizzazzjoni għat-tqegħid fis-servizz tista' tingħata 
fl-applikazzjoni skont it-TSI kif stipulat fl-Anness ta' dan ir-Regolament. 

Dan ir-Regolament għandu jorbot fl-intier tiegħu u japplika direttament 
fl-Istati Membri kollha. 

▼B
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ANNESS 

1. Introduction 

1.1. Technical Scope 

1.2. Geographical Scope 

1.3. Content of this TSI 

2. Rolling stock subsystem and functions 

2.1. The rolling stock subsystem as part of the Union's rail system 

2.2. Definitions related to rolling stock 
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1. INTRODUCTION 

1.1. Technical Scope 

This technical specification for interoperability (TSI) is 
a specification by which a particular subsystem is 
addressed in order to meet the essential requirements 
and ensure the interoperability of the Union's rail 
system as described in ►M3 Artikolu 1 
tad-Direttiva (UE) 2016/797 ◄. 

The particular subsystem is the rolling stock of the 
Union's rail system referred to in ►M3 taqsima 2.7 
tal-Anness II tad-Direttiva (UE) 2016/797 ◄. 

This TSI is applicable to rolling stock: 

— which is (or is intended to be) operated on the rail 
network defined in the Section 1.2 “Geographical 
scope” of this TSI, 

and 

— which is of one of the following types (as defined in 
►M3 taqsima 2 tal-Anness I tad-Direttiva (UE) 
2016/797 ◄: 

— Self-propelling thermal or electric trains, 

— Thermal or electric traction units, 

— Passenger carriages, 

— Mobile railway infrastructure construction and 
maintenance equipment. 

Rolling stock of the types mentioned in ►M3 l-Arti­
koli 1(3) u (4) tad-Direttiva (UE) 2016/797 ◄ are 
excluded from the scope of this TSI: 

— Metros, tram, and other light rail vehicles, 

— Vehicles for the operation of local, urban or 
suburban passenger services on networks that are 
functionally separate from the rest of the railway 
system, 

— Vehicles exclusively used on privately owned 
railway infrastructure that exists solely for use by 
the owner for its own freight operations, 

— Vehicles reserved for a strictly local, historical or 
touristic use. 

The detailed definition of the rolling stock in the scope 
of this TSI is given in Chapter 2. 

▼M3 
1.2. Kamp ta' Applikazzjoni Ġeografiku 

Il-kamp ta' applikazzjoni ġeografiku ta' din it-TSI huwa 
s-sistema ferrovjarja tal-Unjoni kif stabbilit fl-Anness I 
tad-Direttiva (UE) 2016/797 u jeskludi l-każijiet imsem­
mija fl-Artikoli 1(3) u (4) tad-Direttiva (UE) 2016/797.; 
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1.3. Kontenut ta' din it-TSI 

Skont l-Artikolu 4(3) tad-Direttiva (UE) 2016/797, din 
it-TSI: 

(a) tindika l-kamp ta' applikazzjoni maħsub tagħha 
(Kapitolu 2); 

(b) tistabbilixxi rekwiżiti essenzjali għas-subsistema 
tal-vetturi ferrovjarji “Lokomottivi u vetturi ferrov­
jarji tal-passiġġieri” u l-interfaċċi tagħha fir-rigward 
tas-subsistemi l-oħra (Kapitolu 3); 

(c) tistabbilixxi l-ispeċifikazzjonijiet funzjonali u tekniċi 
li għandhom jintlaħqu mis-subsistema u l-interfaċċi 
tagħha fir-rigward tas-subsistemi l-oħra (Kapitolu 4); 

(d) tiddetermina l-kostitwenti tal-interoperabbiltà u 
l-interfaċċi li għandhom jiġu koperti mill-ispeċifi­
kazzjonijiet Ewropej, inklużi l-istandards Ewropej, 
li huma meħtieġa biex tinkiseb l-interoperabbiltà 
fis-sistema ferrovjarja tal-Unjoni Ewropea (Kapi­
tolu 5); 

(e) tiddikjara, f'kull każ li jkun qed jiġi kkunsidrat, 
liema proċeduri għandhom jintużaw biex tiġi vvalu­
tata l-konformità jew l-idoneità għall-użu 
tal-kostitwenti tal-interoperabbiltà, min naħa 
waħda, jew il-verifika “KE” tas-subsistemi, 
min-naħa l-oħra (Kapitolu 6); 

(f) tindika l-istrateġija għall-implimentazzjoni ta' din 
it-TSI (Kapitolu 7); 

(g) tindika, għall-persunal ikkonċernat, il-kwalifiki 
professjonali u l-kundizzjonijiet dwar is-saħħa u 
s-sikurezza fix-xogħol meħtieġa għall-operat u 
għall-manutenzjoni tas-subsistema, kif ukoll għall- 
implimentazzjoni ta' din it-TSI (Kapitolu 4); 

(h) tindika d-dispożizzjonijiet applikabbli għas-subsis­
tema tal-“vetturi ferrovjarji” eżistenti, b'mod partiko­
lari fil-każ ta' immodernizzar u tiġdid u, f'każijiet 
bħal dawn, il-ħidma ta' modifika li teħtieġ appli­
kazzjoni għal awtorizzazzjoni ġdida; 

(i) tindika l-parametri tas-subsistema tal-“vetturi ferrov­
jarji” li għandhom jiġu vverifikati mill-impriża 
ferrovjarja u l-proċeduri li għandhom jiġu applikati 
sabiex jiġu vverifikati dawk il-parametri wara 
l-għoti tal-awtorizzazzjoni tal-vettura għat-tqegħid 
fis-suq u qabel l-ewwel użu tal-vettura sabiex tkun 
żgurata l-kompatibbiltà bejn il-vetturi u r-rotot li 
fuqhom ser joperaw. 

Skont l-Artikolu 4(5) tad-Direttiva (UE) 2016/797, 
id-dispożizzjonijiet għal każijiet speċifiċi huma indikati 
fil-Kapitolu 7. 

▼B 
2. ROLLING STOCK SUBSYSTEM AND FUNCTIONS 

2.1. The rolling stock subsystem as part of the Union's 
rail system 

The Union's rail system has been broken down into the 
following subsystems as defined in Annex II (Section 1) 
of ►M3 Direttiva (UE) 2016/797 ◄. 

(a) Structural areas: 

— Infrastructure, 

— Energy, 

▼M3
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— trackside control-command and signalling, 

— on-board control-command and signalling, 

— rolling stock; 

(b) Functional areas: 

— Operation and traffic management, 

— Maintenance, 

— telematics applications for passenger and freight 
services. 

With the exception of maintenance, each sub-system is 
dealt with in specific TSI(s). 

The rolling stock subsystem dealt with in this TSI (as 
defined in Section 1.1) has interfaces with all other 
subsystems of the Union rail system mentioned above; 
these interfaces are considered within the frame of an 
integrated system, compliant with all the relevant TSIs. 

Additionally, there are two TSIs describing specific 
aspects of the railway system and concerning several 
subsystems, the rolling stock subsystem being one of 
them: 

(a) safety in railway tunnels (TSI SRT); 

(b) accessibility for people with reduced mobility (TSI 
PRM); 

and two TSIs concerning particular aspects of the 
rolling stock subsystem: 

(c) noise (TSI Noise); 

(d) freight wagons. 

The requirements concerning the rolling stock 
subsystem expressed in these four TSIs are not repeated 
in the present TSI. These four TSIs apply also for the 
rolling stock subsystem according to their respective 
scopes and implementation rules. 

2.2. Definitions related to rolling stock 

For the purpose of this TSI, the following definitions 
apply: 

2.2.1. Train formation: 

(a) A “unit” is the generic term used to name the 
rolling stock which is subject to the application of 
this TSI, and therefore subject to “EC” verification. 

(b) A Unit may be composed of several “vehicles”, as 
defined in ►M3 il-punt (3) tal-Artikolu 2 
tad-Direttiva (UE) 2016/797 ◄; considering the 
scope of this TSI, the use of the term “vehicle” in 
this TSI is limited to the rolling stock subsystem as 
defined in Chapter 1. 

(c) A “train” is an operational formation consisting of 
one or more units. 

▼B
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(d) A “passenger train” is an operational formation 
accessible to passengers (a train composed of 
passenger vehicles but not accessible to passengers 
is not considered as a passenger train). 

(e) A “fixed formation” is a train formation that can 
only be reconfigured within a workshop 
environment. 

(f) A “predefined formation(s)” is a train formation(s) 
of several units coupled together, which is defined 
at design stage and can be reconfigured during 
operation. 

(g) “Multiple operation”: is an operational formation 
consisting of more than one unit: 

— Trainsets designed so that several of them (of 
the type under assessment) are capable of being 
coupled together to operate as a single train 
controlled from 1 driver's cab. 

— Locomotives designed so that several of them 
(of the type under assessment) are capable of 
being included in a single train controlled 
from 1 driver's cab. 

(h) “General operation”: A unit is designed for general 
operation when the unit is intended to be coupled 
with other unit(s) in a train formation which is not 
defined at design stage. 

▼M3 
2.2.2. Vetturi ferrovjarji: 

Id-definizzjonijiet ta' hawn taħt huma klassifikati fi tliet 
gruppi kif definit fit-taqsima 2 tal-Anness I 
tad-Direttiva (UE) 2016/797. 

(A) Lokomottivi u vetturi ferrovjarji tal-passiġġieri, 
inklużi unitajiet tat-trazzjoni termali jew elettriċi, 
ferroviji tal-passiġġieri b'awtopropulsjoni termali 
jew elettriċi, u kowċis tal-passiġġieri; 

(1) U n i t a j i e t t a t - t r a z z j o n i t e r m a l i 
j e w e l e t t r i ċ i 

Lokomottiv huwa vettura tat-trazzjoni (jew 
kombinament ta' diversi vetturi) li mhijiex 
maħsuba biex iġġorr tagħbija utli u għandha 
l-kapaċità li tiġi diżakkoppjata f'operat normali 
minn ma' ferrovija u topera b'mod indipendenti. 

Shunter hija unità tat-trazzjoni ddisinjata għall- 
użu biss fuq stazzjon tal-immanuvrar (shunting 
yard), stazzjonijiet u depots. 

It-trazzjoni f'ferrovija tista' tiġi provduta wkoll 
permezz ta' vettura motorizzata b'kabina 
tas-sewqan jew mingħajra, li mhijiex maħsuba 
biex tiġi diżakkoppjata waqt operat normali. 
Tali vettura tissejjaħ Unità ta' Potenza (jew 
vettura awtopropulsiva) inġenerali jew Power 
Head meta tinstab f'tarf wieħed tas-sett 
tal-ferroviji u tkun mgħammra b'kabina 
tas-sewqan. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 15 

(2) F e r r o v i j i t a l - p a s s i ġ ġ i e r i b ' a w t o ­
p r o p u l s j o n i t e r m a l i j e w e l e t t r i ċ i 

Sett tal-ferroviji hija formazzjoni fissa li tista' 
topera bħala ferrovija; b'definizzjoni, mhijiex 
maħsuba biex tiġi konfigurata mill-ġdid, għajr 
f'ambjent ta' workshop. Huwa magħmul minn 
vetturi bil-mutur biss jew minn vetturi 
bil-mutur u oħrajn mhux bil-mutur. 

Unità Multipla Elettrika u/jew tad-Diżil hija 
sett tal-ferroviji li fih il-vetturi kollha huma 
kapaċi li jġorru tagħbija utli (passiġġieri jew 
bagalji/posta jew merkanzija). 

Awtovagun hija vettura li tista' topera b'mod 
awtonomu u li hija kapaċi ġġorr tagħbija utli 
(passiġġieri jew bagalji/posta jew merkanzija). 

Tramm – ferrovija hija vettura maħsuba għal 
użu kombinat kemm fuq infrastruttura ferrov­
jarja ħafifa kif ukoll fuq infrastruttura ferrov­
jarja tqila; 

(3) K o w ċ i s t a l - p a s s i ġ ġ i e r i u k a r o z z i 
r e l a t a t i o ħ r a 

Kowċ hija vettura mingħajr trazzjoni f'formaz­
zjoni fissa jew varjabbli li kapaċi ġġorr 
il-passiġġieri (b'estensjoni, rekwiżiti speċifikati 
biex japplikaw għal kowċis f'din it-TSI huma 
meqjusa li japplikaw ukoll għal karozzi risto­
ranti, karozzi għall-irqad, karozzi għall-irqad 
mhux privati jew semiprivati, eċċ.). 

Vann huwa vettura mingħajr trazzjoni li kapaċi 
ġġorr tagħbija utli oħra għajr passiġġieri, eż. 
bagalji jew posta, maħsuba biex tiġi integrata 
f'forma fissa jew varjabbli li hija maħsuba biex 
tittrasporta l-passiġġieri. 

Trejler għas-Sewqan huwa vettura mingħajr 
trazzjoni mgħammra b'kabina tas-sewqan. 

Kowċ tista' tkun mgħammra b'kabina 
tas-sewqan; tali kowċ imbagħad tkun magħrufa 
bħala Kowċ tas-Sewqan. 

Vann jista' jiġi mgħammar b'kabina tas-sewqan 
u bħala tali jkun magħruf bħala Vann 
tas-Sewqan. 

Vettura għall-ġarr tal-karozzi hija vettura 
mingħajr trazzjoni li kapaċi ġġorr karozzi 
bil-mutur tal-passiġġieri mingħajr il-passiġġieri 
tagħhom u li hija maħsuba biex tiġi integrata 
f'ferrovija tal-passiġġieri. 

Rake Fissa ta' Kowċis hija formazzjoni ta' 
diversi kowċis akkoppjati flimkien “b'mod 
semipermanenti”, jew li tista' tiġi konfigurata 
mill-ġdid biss meta ma tkunx qed topera. 

(B) Vaguni tal-merkanzija, inklużi vetturi bi gverta 
baxxa ddisinjati għan-netwerk kollu u vetturi 
ddisinjati biex iġorru t-trakkijiet 

Dawn il-vetturi huma barra mill-kamp ta' appli­
kazzjoni ta' din it-TSI.. Huma koperti 
mir-Regolament (UE) Nru 321/2013 (it-TSI 
tal-“vaguni tal-merkanzija”). 
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(C) Vetturi speċjali, bħal magni ta' fuq il-binarji. 

Magni ta' fuq il-binarji (OTMs) huma vetturi 
ddisinjati b'mod speċjali għall-kostruzzjoni u 
l-manutenzjoni tal-binarji u tal-infrastruttura. 
L-OTMs jintużaw f'modalitajiet differenti: modalità 
ta' ħidma, modalità tat-trasport bħal vettura b'awto­
propulsjoni, modalità tat-trasport bħala vettura 
rmonkata. 

Il-vetturi ta' spezzjoni tal-infrastruttura jintużaw 
biex jimmonitorjaw il-kundizzjoni tal-infrastruttura. 
Jiġu operati bl-istess mod bħal ferroviji 
tal-merkanzija jew tal-passiġġieri, mingħajr distinz­
joni bejn il-modalitajiet tat-trasport u tal-ħidma. 

▼B 
2.3. Rolling stock in the scope of this TSI 

▼M3 
2.3.1 Tipi ta' vetturi ferrovjarji 

Il-kamp ta' applikazzjoni ta' din it-TSI li tirrigwardja 
vetturi ferrovjarji, klassifikati fi tliet gruppi kif definit 
fl-Anness I taqsima 2 tad-Direttiva (UE) 2016/797, 
huwa deskritt kif ġej: 

(A) Lokomottivi u vetturi ferrovjarji tal-passiġġieri, 
inklużi unitajiet tat-trazzjoni termali jew elettriċi, 
ferroviji tal-passiġġieri b'awtopropulsjoni termali 
jew elettriċi, u kowċis tal-passiġġieri 

(1) U n i t a j i e t t a t - t r a z z j o n i t e r m a l i 
j e w e l e t t r i ċ i 

Dan it-tip jinkludi vetturi tat-trazzjoni li 
mhumiex kapaċi jġorru tagħbija utli, bħal loko­
mottivi termali jew elettriċi jew unitajiet ta' 
potenza. 

Il-vetturi tat-trazzjoni kkonċernati huma 
maħsuba għal trasport tal-merkanzija jew/u 
tal-passiġġieri. 

Esklużjoni mill-kamp ta' applikazzjoni: 

Shunters (kif definiti fit-Taqsima 2.2) mhumiex 
fil-kamp ta' applikazzjoni ta' din it-TSI. Meta 
jkunu maħsuba biex joperaw fuq in-netwerk 
ferrovjarju tal-Unjoni (moviment bejn shunting 
yards, stazzjonijiet u depots), japplika 
l-Artikolu 1.4(b) tad-Direttiva (UE) 2016/797. 

(2) F e r r o v i j i t a l - p a s s i ġ ġ i e r i b ' a w t o ­
p r o p u l s j o n i t e r m a l i j e w e l e t t r i ċ i 

Dan it-tip jinkludi kwalunkwe ferrovija f'for­
mazzjoni fissa jew definita minn qabel, magħ­
mula minn vetturi li jġorru l-passiġġieri u/jew 
vetturi li ma jġorrux il-passiġġieri. 

Tagħmir tat-trazzjoni termali jew elettriku 
huwa installat f'xi vetturi tal-ferrovija, u 
l-ferrovija hija mgħammra b'kabina tas-sewqan. 

Esklużjoni mill-kamp ta' applikazzjoni: 

Skont l-Artikoli 1.3, 1.4(d) u 1.5 
tad-Direttiva (UE) 2016/797, il-vetturi ferrov­
jarji li ġejjin huma esklużi mill-kamp ta' appli­
kazzjoni tat-TSI: 
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— Vetturi ferrovjarji maħsuba biex joperaw 
fuq netwerks lokali, urbani jew suburbani 
li jiffunzjonaw separatament mill-bqija 
tas-sistema ferrovjarja. 

— Vetturi ferrovjarji li primarjament jintużaw 
fuq infrastruttura ferrovjarja ħafifa iżda li 
huma mgħammra b'xi komponenti ferrov­
jarji tqal neċessarji biex jippermettu li jsir 
tranżitu fuq sezzjoni ristretta u limitata ta' 
infrastruttura ferrovjarja tqila għal finijiet ta' 
konnettività biss. 

— Trammijiet – ferroviji. 

(3) K o w ċ i s t a l - p a s s i ġ ġ i e r i u k a r o z z i 
r e l a t a t i o ħ r a 

Vaguni tal-passiġġieri 

Dan it-tip jinkludi vetturi mingħajr trazzjoni li 
jġorru passiġġieri (kowċis, kif definiti 
fit-Taqsima 2.2), u li jiġu operati f'formazzjoni 
varjabbli ma' vetturi mill-kategorija “unitajiet 
tat-trazzjoni termali jew elettriċi” definiti 
hawn fuq biex jipprovdu l-funzjoni 
tat-trazzjoni. 

Vetturi li ma jġorrux il-passiġġieri inklużi f'fer­
rovija tal-passiġġieri: 

Dan it-tip jinkludi vetturi mingħajr trazzjoni 
inklużi f'ferroviji tal-passiġġieri (eż. vannijiet 
tal-bagalji jew postali, vetturi għall-ġarr 
tal-karozzi, vetturi għal servizz, eċċ.); dawn 
huma inklużi fil-kamp ta' applikazzjoni ta' din 
it-TSI, bħala vetturi relatati mat-trasport 
tal-passiġġieri. 

(B) Vaguni tal-merkanzija, inklużi vetturi bi gverta 
baxxa ddisinjati għan-netwerk kollu u vetturi 
ddisinjati biex iġorru t-trakkijiet 

Il-vaguni tal-merkanzija mhumiex fil-kamp ta' app­
likazzjoni ta' din it-TSI; huma koperti mit-TSI 
tal-“vaguni tal-merkanzija” anke meta jkunu inklużi 
f'ferrovija tal-passiġġieri (il-kompożizzjoni 
tal-ferrovija hija f'dan il-każ kwistjoni operattiva). 

Il-vetturi maħsuba biex iġorru vetturi tat-triq 
bil-mutur (b'persuni abbord dawn il-vetturi tat-triq 
bil-mutur) mhumiex fil-kamp ta' applikazzjoni ta' 
din it-TSI. 

(C) Vetturi speċjali, bħal magni ta' fuq il-binarji 

Dan it-tip ta' vetturi ferrovjarji huwa fil-kamp ta' 
applikazzjoni tat-TSI biss meta dawn il-vetturi 
ferrovjarji: 

(1) Jimxu fuq ir-roti ferrovjarji tagħhom stess u 

(2) Ikunu ddisinjati u maħsuba biex jiġu identifi­
kati minn sistema tad-detezzjoni tal-ferroviji 
bbażata fuq il-binarji għall-ġestjoni tat-traffiku 
u 
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(3) Fil-każ ta' OTMs, ikunu f'konfigurazzjoni ta' 
trasport (operat tal-ferroviji), b'awtopropulsjoni 
jew irmonkati. 

Esklużjonijiet mill-kamp ta' applikazzjoni ta' din 
it-TSI: 

Fil-każ ta' OTMs, il-konfigurazzjoni ta' ħidma hija 
barra mill-kamp ta' applikazzjoni ta' din it-TSI. 

▼B 
2.3.2. Track gauge 

This TSI is applicable to rolling stock which is intended 
to be operated on networks of track gauge 1 435 mm, 
or on one of the following nominal track gauges: 
1 520 mm, 1 524 mm system, 1 600 mm system and 
1 668 mm system. 

2.3.3. Maximum speed 

Considering the integrated railway system composed of 
several subsystems (in particular fixed installations; see 
Section 2.1), the maximum design speed of rolling 
stock is deemed to be lower or equal to 350 km/h. 

In case of maximum design speed higher than 
350 km/h, this technical specification applies, but has 
to be complemented for the speed range above 
350 km/h (or maximum speed related to a particular 
parameter, where specified in the relevant point of 
Section 4.2 up to the maximum design speed, by appli­
cation of the procedure for innovative solutions desc­
ribed in Article 10. 

3. ESSENTIAL REQUIREMENTS 

▼M3 
3.1. Elementi tas-subsistema tal-vetturi ferrovjarji li 

jikkorrispondu għar-rekwiżiti essenzjali 

It-tabella li ġejja tindika r-rekwiżiti essenzjali, kif stab­
biliti u nnumerati fl-Anness III tad-Direttiva (UE) 
2016/797, meqjusa mill-ispeċifikazzjonijiet stabbiliti 
fil-Kapitolu 4 ta' din it-TSI. 

Elementi ta' vetturi ferrovjarji li jikkorrispondu għar- 
rekwiżiti essenzjali 

Nota: huma elenkati biss il-punti fit-taqsima 4.2 li jink­
ludu rekwiżiti. 

Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.2.2.2 Akkoppjament intern 1.1.3 

2.4.1 

4.2.2.2.3 Akkoppjament tat-truf 1.1.3 

2.4.1 

4.2.2.2.4 Akkoppjament ta' 
salvataġġ 

2.4.2 2.5.3 

4.2.2.2.5 Aċċess tal-persunal 
għall-akkoppjament u 
għad-diżakkoppjament 

1.1.5 2.5.1 2.5.3 

4.2.2.3 Passarelli 1.1.5 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.2.4 Is-saħħa tal-istruttura 
tal-vettura 

1.1.3 

2.4.1 

4.2.2.5 Sikurezza passiva 2.4.1 

4.2.2.6 Irfigħ u ġġakkjar 2.5.3 

4.2.2.7 L-immuntar ta' apparat 
mal-istruttura tal-bodi 
tal-karozza 

1.1.3 

4.2.2.8 Bibien ta' aċċess 
għall-persunal u 
l-merkanzija 

1.1.5 

2.4.1 

4.2.2.9 Karatteristiċi mekka­
niċi tal-ħġieġ 

2.4.1 

4.2.2.10 Kundizzjonijiet 
tat-tagħbija u massa 
ponderata 

1.1.3 

4.2.3.1 Wisa' bejn il-linji 2.4.3 

4.2.3.2.1 Parametru tat-tagħbija 
tal-fus 

2.4.3 

4.2.3.2.2 Tagħbija fuq ir-rota 1.1.3 

4.2.3.3.1 Karatteristiċi 
tal-vetturi ferrovjarji 
għall-kompatibbiltà 
ma' sistemi 
tad-detezzjoni 
tal-ferroviji 

1.1.1 2.4.3 

2.3.2 

4.2.3.3.2 Monitoraġġ 
tal-kundizzjoni 
tal-bering tal-fus 

1.1.1 1.2 

4.2.3.4.1 Sikurezza kontra 
l-ħruġ tal-ferroviji 'l 
barra mil-linji fuq 
binarju milwi 

1.1.1 

1.1.2 

2.4.3 

4.2.3.4.2 Imġiba dinamika 
fl-operat tal-ferroviji 

1.1.1 

1.1.2 

2.4.3 

4.2.3.4.2.1 Valuri ta' limitu għas- 
sikurezza fl-operat 
tal-ferroviji 

1.1.1 

1.1.2 

2.4.3 

4.2.3.4.2.2 Valuri ta' limitu għat- 
tagħbija fuq il-binarji 

2.4.3 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.3.4.3 Koniċità ekwivalenti 1.1.1 

1.1.2 

2.4.3 

4.2.3.4.3.1 Valuri ta' disinn għal 
profili ġodda tar-roti 

1.1.1 

1.1.2 

2.4.3 

4.2.3.4.3.2 Valuri fis-servizz ta' 
koniċità ekwivalenti 
tas-sett tar-roti 

1.1.2 1.2 2.4.3 

4.2.3.5.1 Disinn strutturali 
tal-qafas tal-bogie 

1.1.1 

1.1.2 

4.2.3.5.2.1 Karatteristiċi mekka­
niċi u ġeometriċi ta' 
settijiet tar-roti 

1.1.1 

1.1.2 

2.4.3 

4.2.3.5.2.2 Karatteristiċi mekka­
niċi u ġeometriċi 
tar-roti 

1.1.1 

1.1.2 

4.2.3.5.3 Sistemi awtomatiċi ta' 
gejġ varjabbli 

1.1.1 

1.1.2, 
1.1.3 

1.2 1.5 

4.2.3.6 Raġġ minimu 
tal-kurva 

1.1.1 

1.1.2 

2.4.3 

4.2.3.7 Ilqugħ ta' sikurezza 1.1.1 

4.2.4.2.1 Ibbrejkjar - Rekwiżiti 
funzjonali 

1.1.1 

2.4.1 

2.4.2 1.5 

4.2.4.2.2 Ibbrejkjar - Rekwiżiti 
ta' sikurezza 

1.1.1 1.2 

2.4.2 

4.2.4.3 Tip ta' sistema 
tal-ibbrejkjar 

2.4.3 

4.2.4.4.1 Kmand ta' bbrejkjar 
f'każ ta' emerġenza 

2.4.1 2.4.3 

4.2.4.4.2 Kmand ta' bbrejkjar 
tas-servizz 

2.4.3 

4.2.4.4.3 Kmand ta' bbrejkjar 
dirett 

2.4.3 

4.2.4.4.4 Kmand ta' bbrejkjar 
dinamiku 

1.1.3 

4.2.4.4.5 Kmand ta' bbrejkjar 
għall-ipparkjar 

2.4.3 

4.2.4.5.1 Prestazzjoni 
tal-ibbrejkjar - Rekwi­ 
żiti ġenerali 

1.1.1 

2.4.1 

2.4.2 1.5 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.4.5.2 Ibbrejkjar f'każ ta' 
emerġenza 

1.1.2 

2.4.1 

2.4.3 

4.2.4.5.3 Ibbrejkjar tas-servizz 2.4.3 

4.2.4.5.4 Kalkoli b'rabta 
mal-kapaċità termali 

2.4.1 2.4.3 

4.2.4.5.5 Brejk għall-ipparkjar 2.4.1 2.4.3 

4.2.4.6.1 Limitu tal-profil ta' 
adeżjoni bejn ir-rota 
u l-binarju 

2.4.1 1.2 

2.4.2 

4.2.4.6.2 Sistema tal-protezzjoni 
kontra ż-żliq tar-roti 

2.4.1 1.2 

2.4.2 

4.2.4.7 Brejk dinamiku - 
Sistemi tal-ibbrejkjar 
konnessi mas-sistema 
tat-trazzjoni 

2.4.1 1.2 

2.4.2 

4.2.4.8.1. Sistema tal-ibbrejkjar 
indipendenti minn 
kundizzjonijiet ta' 
adeżjoni – Elementi 
ġenerali 

2.4.1 1.2 

2.4.2 

4.2.4.8.2. Brejk manjetiku 
tal-binarji 

2.4.3 

4.2.4.8.3 Brejk b'eddy current 
fuq il-binarju 

2.4.3 

4.2.4.9 Indikazzjoni tal-istat u 
tal-ħsara tal-brejk 

1.1.1 1.2 

2.4.2 

4.2.4.10 Rekwiżiti 
tal-ibbrejkjar għall-fini 
ta' salvataġġ 

2.4.2 

4.2.5.1 Sistemi sanitarji 1.4.1 

4.2.5.2 Sistema 
tal-komunikazzjoni li 
tinstema' 

2.4.1 

4.2.5.3 Allarm tal-passiġġieri 2.4.1 

4.2.5.4 Apparat ta' komuni­
kazzjoni għall- 
passiġġieri 

2.4.1 

4.2.5.5 Bibien esterni: aċċess 
għal u ħruġ minn 
Vetturi ferrovjarji 

2.4.1 

4.2.5.6 Bibien esterni: 
kostruzzjoni 
tas-sistema 

1.1.3 

2.4.1 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.5.7 Bibien ta' bejn 
l-unitajiet 

1.1.5 

4.2.5.8 Kwalità tal-arja 
interna 

1.3.2 

4.2.5.9 twieqi tal-ġenb 
tal-bodi 

1.1.5 

4.2.6.1 Kundizzjonijiet 
ambjentali 

2.4.2 

4.2.6.2.1 Effetti ta' slipstream 
fuq passiġġieri fuq 
il-pjattaforma u fuq 
ħaddiema maġenb 
il-binarji 

1.1.1 1.3.1 

4.2.6.2.2 Varjazzjoni 
tal-pressjoni tar-ras 
tal-ferrovija 

2.4.3 

4.2.6.2.3 Varjazzjonijiet 
massimi tal-pressjoni 
fil-mini 

2.4.3 

4.2.6.2.4 Riħ inkroċjat 1.1.1 

4.2.6.2.5 Effett ajrudinamiku 
fuq binarju bil-ballast 

1.1.1 2.4.3 

4.2.7.1.1 Dwal ta' quddiem 2.4.3 

4.2.7.1.2 Dwal li jimmarkaw 
il-pożizzjoni 

1.1.1 2.4.3 

4.2.7.1.3 Dwal ta' wara 1.1.1 2.4.3 

4.2.7.1.4 Kontrolli tal-fanali 2.4.3 

4.2.7.2.1 Ħorn – Elementi 
ġenerali 

1.1.1 2.4.3 

2.6.3 

4.2.7.2.2 Livelli ta' pressjoni 
akustika tal-ħorn 
tat-twissija 

1.1.1 1.3.1 

4.2.7.2.3 Protezzjoni 2.4.3 

4.2.7.2.4 Kontroll tal-ħorn 1.1.1 2.4.3 

4.2.8.1 Prestazzjoni 
tat-trazzjoni 

2.4.3 

2.6.3 

4.2.8.2 

4.2.8.2.1 
sa 
4.2.8.2.9 

Provvista tal-elettriku 1.5 

2.4.3 

2.2.3 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.8.2.10 Protezzjoni elettrika 
tal-ferrovija 

2.4.1 

4.2.8.3 Sistema tad-diżil u 
sistemi oħra ta' traz­
zjoni termali 

2.4.1 1.4.1 

4.2.8.4 Protezzjoni kontra 
l-perikli tal-elettriku 

2.4.1 

4.2.9.1.1 Kabina tas-sewqan – 
Elementi ġenerali 

- — — — — 

4.2.9.1.2 Aċċess u ħruġ 1.1.5 2.4.3 

4.2.9.1.3 Viżibbiltà esterna 1.1.1 2.4.3 

4.2.9.1.4 Tqassim fuq ġewwa 1.1.5 

4.2.9.1.5 Is-sit tas-sewwieq 1.3.1 

4.2.9.1.6 Id-desk tas-sewwieq - 
Ergonomija 

1.1.5 1.3.1 

4.2.9.1.7 Kontroll tal-klima u 
kwalità tal-arja 

1.3.1 

4.2.9.1.8 Tidwil intern 2.6.3 

4.2.9.2.1 Windskrin - Karatte­
ristiċi mekkaniċi 

2.4.1 

4.2.9.2.2 Windskrin - Karatte­
ristiċi ottiċi 

2.4.3 

4.2.9.2.3 Windskrin – Tagħmir 2.4.3 

4.2.9.3.1 Funzjoni ta' kontroll 
tal-attività 
tas-sewwieq 

1.1.1 2.6.3 

4.2.9.3.2 Indikazzjoni 
tal-veloċità 

1.1.5 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.9.3.3 Unità tad-displej u 
skrins tas-sewwieq 

1.1.5 

4.2.9.3.4 Kontrolli u indikaturi 1.1.5 

4.2.9.3.5 Tikkettar 2.6.3 

4.2.9.3.6 Funzjoni ta' kontroll 
mill-bogħod bir-radju 
mill-persunal għall- 
operazzjoni ta' 
shunting 

1.1.1 

4.2.9.4 Għodod abbord u 
tagħmir portabbli 

2.4.1 2.4.3 

2.6.3 

4.2.9.5 Faċilità tal-ħżin għal 
effetti personali 
tal-persunal 

- — — — — 

4.2.9.6 Apparat ta' 
reġistrazzjoni 

2.4.4 

4.2.10.2 Sikurezza kontra 
n-nirien – Miżuri 
biex jiġi prevenut 
in-nar 

1.1.4 1.3.2 1.4.2 

4.2.10.3 Miżuri għad-detez­
zjoni/kontroll tan-nar 

1.1.4 

4.2.10.4 Rekwiżiti relatati ma' 
sitwazzjonijiet ta' 
emerġenza 

2.4.1 

4.2.10.5 Rekwiżiti relatati 
mal-evakwazzjoni 

2.4.1 

4.2.11.2 Tindif tal-parti esterna 
tal-ferrovija 

1.5 

4.2.11.3 Konnessjoni 
mas-sistema ta' tbattil 
tat-tojlits 

1.5 

4.2.11.4 Tagħmir għall-mili 
mill-ġdid tal-ilma 

1.3.1 

4.2.11.5 Interfaċċa għall-mili 
mill-ġdid tal-ilma 

1.5 

4.2.11.6 Rekwiżiti speċjali 
għall-ipparkjar 
(stabling) tal-ferroviji 

1.5 

4.2.11.7 Tagħmir għar-riforni­
ment tal-fjuwil 

1.5 
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Ref. Punt Element tas-subsistema 
tal-vetturi ferrovjarji Sikurezza 

Affidabbiltà 
u 

Disponibbil­
tà 

Saħħa Protezzjoni 
tal-ambjent 

Kompatib­
biltà teknika 

4.2.11.8 Tindif tan-naħa ta' 
ġewwa tal-ferrovija – 
provvista tal-enerġija 

2.5.3 

4.2.12.2 Dokumentazzjoni 
ġenerali 

1.5 

4.2.12.3 Dokumentazzjoni rela­
tata mal-manutenzjoni 

1.1.1 2.5.1 

2.5.2 

2.6.1 

2.6.2 

4.2.12.4 Dokumentazzjoni 
operattiva 

1.1.1 2.4.2 

2.6.1 

2.6.2 

4.2.12.5 Dijagramma u struz­
zjonijiet ta' rfigħ 

2.5.3 

4.2.12.6 Deskrizzjonijiet rela­
tati mas-salvataġġ 

2.4.2 2.5.3 

▼B 
3.2. Essential requirements not covered by this TSI 

Some of the essential requirements classified as 
“general requirements” or “specific to other subsys­
tems” in ►M3 Anness III tad-Direttiva (UE) 
2016/797 ◄ have an impact on the rolling stock 
subsystem; those that are not covered, or are covered 
with limitations within the scope of this TSI, are iden­
tified below 

3.2.1. General requirements, requirements related to mainte­
nance and operation 

The numbering of the paragraphs and the essential 
requirements hereunder are those set out in Annex III 
to Directive 2008/57/EC. 

The essential requirements that are not covered within 
the scope of this TSI are the following: 

1.4. Environmental protection 

1.4.1. “The environmental impact of establishment and 
operation of the rail system must be assessed and 
taken into account at the design stage of the 
system in accordance with the Community provi­
sions in force.” 

This essential requirement is covered by the rele­
vant European provisions in force. 

1.4.3. “The rolling stock and energy-supply systems 
must be designed and manufactured in such a 
way as to be electromagnetically compatible 
with the installations, equipment and public or 
private networks with which they might inter­
fere.” 

This essential requirement is covered by the rele­
vant European provisions in force. 
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1.4.4. “Operation of the rail system must respect exis­
ting regulations on noise pollution.” 

This essential requirement is covered by the rele­
vant European provisions in force (in particular 
Noise TSI, and HS RST TSI 2008 until all 
rolling stock are covered by the Noise TSI). 

1.4.5. “Operation of the rail system must not give rise 
to an inadmissible level of ground vibrations for 
the activities and areas close to the infrastruc­
ture and in a normal state of maintenance.” 

This essential requirement is in the scope of the 
Infrastructure. 

2.5 Maintenance 

These essential requirements are relevant within 
the scope of this TSI according to Section 3.1 of 
this TSI only for the technical maintenance docu­
mentation related to the rolling stock subsystem; 
they are not covered within the scope of this TSI 
regarding maintenance installations. 

2.6 Operation 

These essential requirements are relevant within 
the scope of this TSI according to Section 3.1 of 
this TSI for the operating documentation related 
to the rolling stock subsystem (essential require­
ments 2.6.1 and 2.6.2), and for technical compa­
tibility of the rolling stock with operating rules 
(essential requirements 2.6.3). 

3.2.2. Requirements specific to other subsystems 

Requirements on the relevant other sub-systems are 
necessary to fulfil these essential requirements for the 
whole railway system. 

The requirements on the rolling stock subsystem which 
contribute to the fulfilment of these essential require­
ments are mentioned in the Section 3.1 of this TSI; 
corresponding essential requirements are those set out 
in Sections 2.2.3 and 2.3.2 of Annex III to Directive 
2008/57/EC. 

Other essential requirements are not covered within the 
scope of this TSI. 

4. CHARACTERISATION OF THE ROLLING STOCK 
SUBSYSTEM 

4.1. Introduction 

4.1.1. General 

(1) The Union's rail system, to which 
►M3 Direttiva (UE) 2016/797 ◄ applies and 
of which the rolling stock subsystem is a part, is 
an integrated system whose consistency needs to 
be verified. This consistency must be checked in 
particular with regard to the specifications of the 
rolling stock subsystem, its interfaces with the 
other subsystems of the Union's rail system in 
which it is integrated, as well as the operating 
and maintenance rules. 
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(2) The basic parameters of the rolling stock 
sub-system are defined in the present Chapter 4 
of this TSI. 

(3) Except where this is strictly necessary for the inte­
roperability of the Union's rail system, the func­
tional and technical specifications of the 
subsystem and its interfaces described in Sections 
4.2 and 4.3, do not impose the use of specific 
technologies or technical solutions. 

(4) Some of the rolling stock characteristics that are 
mandated to be recorded in the “European register 
of authorised types of vehicles” (according to the 
relevant Commission Decision) are described in 
Sections 4.2 and 6.2 of this TSI. Additionally, 
these characteristics are required to be provided 
in the rolling stock technical documentation desc­
ribed in point 4.2.12 of this TSI. 

4.1.2. Description of the Rolling stock subject to the applica­
tion of this TSI 

(1) Rolling stock subject to the application of this TSI 
(designated as a unit in the context of this TSI) 
shall be described in the certificate of “EC” veri­
fication, using one of the following characteristics: 

— Trainset in fixed formation and, when 
required, predefined formation(s) of several 
trainsets of the type under assessment for 
multiple operation. 

— Single vehicle or fixed rakes of vehicles 
intended for predefined formation(s). 

— Single vehicle or fixed rakes of vehicles 
intended for general operation and when 
required, predefined formation(s) of several 
vehicles (locomotives) of the type under 
assessment for multiple operation. 

Note: Multiple operation of the unit under assess­
ment with other types of rolling stock is not in the 
scope of this TSI. 

(2) Definitions related to train formation and units are 
given in Section 2.2 of this TSI. 

(3) When a unit intended for use in fixed or prede­
fined formation(s) is assessed, the formation(s) for 
which such assessment is valid shall be defined by 
the party asking for assessment, and stated in the 
certificate of “EC” verification. The definition of 
each formation shall include the type designation 
of each vehicle (or of vehicle bodies and wheel­
sets in case of articulated fixed formation), and 
their arrangement in the formation. Additional 
details are given in clauses 6.2.8 and 9. 
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(4) Some characteristics or some assessments of a unit 
intended to be used in general operation, will 
require defined limits regarding the train forma­
tions. These limits are laid down in Section 4.2 
and in clause 6.2.7. 

4.1.3. Main categorisation of the rolling stock for application 
of TSI requirements 

(1) A rolling stock technical categorisation system is 
used in the following clauses of this TSI to define 
relevant requirements applicable to a unit. 

(2) The technical category(ies) relevant for the unit 
subject to the application of this TSI shall be 
identified by the party asking for assessment. 
This categorisation shall be used by the notified 
body in charge of the assessment, in order to 
assess the applicable requirements from this TSI, 
and shall be stated in the certificate of “EC” 
verification. 

(3) The technical categories of rolling stock are the 
following: 

— Unit designed to carry passengers 

— Unit designed to carry passenger-related load 
(luggage, cars, etc.) 

— Unit designed to carry other payload (mail, 
freight, etc.) in self-propelling trains 

— Unit fitted with a driver's cab 

— Unit fitted with traction equipment 

— Electric unit, defined as a unit supplied with 
electric energy by electrification system(s) 
specified in the Energy TSI. 

— Thermal traction unit 

— Freight locomotive: Unit designed to haul 
freight wagons 

— Passenger locomotive: Unit designed to haul 
passenger carriages 

— OTMs 

— Infrastructure inspection vehicles. 

A unit is characterised by one or several of the 
categories above. 

(4) Unless stated otherwise in the clauses of Section 
4.2, requirements specified in this TSI apply to all 
technical categories of rolling stock defined 
above. 

(5) The unit operational configuration shall also be 
considered when it is assessed; a distinction 
shall be made between: 

— A unit that can be operated as a train. 
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— A unit that cannot be operated alone, and that 
has to be coupled with other unit(s) to be 
operated as a train (see also clauses 4.1.2, 
6.2.7 and 6.2.8). 

(6) The maximum design speed of the unit subject to 
the application of this TSI shall be declared by the 
party asking for assessment; it shall be a multiple 
of 5 km/h (see also clause 4.2.8.1.2) when its 
value is higher than 60 km/h; it shall be used 
by the notified body in charge of the assessment, 
in order to assess the applicable requirements from 
this TSI, and shall be stated in the certificate of 
“EC” verification. 

4.1.4. Categorisation of the rolling stock for fire safety 

(1) In respect of fire safety requirements, four catego­
ries of rolling stock are defined and specified in 
the TSI SRT. 

— Category A passenger rolling stock (including 
passenger locomotive), 

— Category B passenger rolling stock (including 
passenger locomotive), 

— Freight locomotive, and self-propelling unit 
designed to carry other payload than passen­
gers (mail, freight, infrastructure inspection 
vehicle, etc.), 

— OTMs. 

(2) The compatibility between the category of the unit 
and its operation in tunnels is set out in 
the TSI SRT. 

(3) For units designed to carry passengers or haul 
passenger carriages, and subject to the application 
of this TSI, category A is the minimum category 
to be selected by the party asking for assessment; 
the criteria for selecting category B are given in 
the TSI SRT. 

(4) This categorisation shall be used by the notified 
body in charge of the assessment, in order to 
assess the applicable requirements from the clause 
4.2.10 of this TSI, and shall be stated in the certi­
ficate of “EC” verification. 

4.2. Functional and technical specification of the 
sub-system 

4.2.1. General 

4.2.1.1. B r e a k d o w n 

(1) The functional and technical specifications of the 
rolling stock subsystem are grouped and sorted 
out in the following clauses of this section: 

— Structures and mechanical parts 

— Track interaction and gauging 

— Braking 

— Passenger related items 
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— Environmental conditions 

— External lights & audible and visible warning 
devices 

— Traction and electrical equipment 

— Driver's cab and driver-machine interface 

— Fire safety and evacuation 

— Servicing 

— Documentation for operation and maintenance 

(2) For particular technical aspects specified in Chap­
ters 4, 5 and 6, the functional and technical speci­
fication makes an explicit reference to a clause of 
an EN standard or other technical document, as 
allowed by ►M3 Artikolu 4(8) tad-Direttiva (UE) 
2016/797 ◄; these references are listed in the 
Appendix J of this TSI. 

(3) Information needed on board for the train staff to 
be aware of the operational state of the train 
(normal state, equipment out of order, degraded 
situation …) are described in the clause dealing 
with the relevant function, and in clause 4.2.12 
“documentation for the operation and mainte­
nance”. 

4.2.1.2. O p e n p o i n t s 

(1) When, for a particular technical aspect, the func­
tional and technical specification necessary to 
meet the essential requirements has not been yet 
developed, and therefore is not included in this 
TSI, this aspect is identified as an open point in 
the relevant clause; Appendix I of this TSI lists all 
open points, as required in ►M3 l-Artikolu 4(6) 
tad-Direttiva (UE) 2016/797 ◄. 

The Appendix I mentions also if the open points 
relate to technical compatibility with the network; 
for this purpose, the Appendix I is split in 2 parts: 

— Open points that relate to technical compatibi­
lity between the vehicle and the network. 

— Open points that do not relate to technical 
compatibility between the vehicle and the 
network. 

(2) As required in ►M3 l-Artikoli 4(6) u 13(2) 
tad-Direttiva (UE) 2016/797 ◄, open points shall 
be addressed by the application of national tech­
nical rules. 
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4.2.1.3. S a f e t y a s p e c t s 

(1) The functions that are essential to safety are iden­
tified in Section 3.1 of this TSI by their link to the 
essential requirements “safety”. 

(2) Safety requirements related to these functions are 
covered by the technical specifications expressed 
in the corresponding clause of Section 4.2 (e.g. 
“passive safety”, “wheels”, etc.). 

(3) Where these technical specifications need to be 
complemented by requirements expressed in 
terms of safety requirements (severity level), 
they are also specified in the corresponding clause 
of Section 4.2. 

(4) Electronic devices and software, which are used to 
fulfil functions essential to safety shall be deve­
loped and assessed according to a methodology 
adequate for safety related electronic devices and 
software. 

4.2.2. Structure and mechanical parts 

4.2.2.1. G e n e r a l 

(1) This part addresses requirements relating to the 
design of vehicle structural body (strength of 
vehicle structure) and of the mechanical links 
(mechanical interfaces) between vehicles or 
between units. 

(2) Most of these requirements aim at ensuring the 
train's mechanical integrity in operation and 
rescue operation as well as protecting passenger 
and staff compartments in the event of collision or 
derailment. 

4.2.2.2. M e c h a n i c a l i n t e r f a c e s 

4.2.2.2.1. General and definitions 

In order to form a train (as defined in Section 2.2) 
vehicles are coupled together in a way that enables 
them to be operated together. The coupling is the 
mechanical interface that enables this. There are several 
types of couplings: 

(1) “Inner” coupling (also called “intermediate” 
coupling) is the coupling device between vehicles 
in order to form a unit composed of several 
vehicles (e.g. a fixed rake of coaches or a trainset) 

(2) “End coupling” (“external” coupling) of units is 
the coupling device used to couple together two 
(or several) units to form a train. An end coupling 
can be “automatic”, “semi-automatic” or 
“manual”. An end coupling can be used for rescue 
purpose (see clause 4.2.2.2.4). In the context of 
this TSI, a “Manual” coupling is an end coupling 
system which requires (one or several) person(s) 
to stand between the units to be coupled or uncou­
pled for the mechanical coupling of these units. 
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(3) “Rescue coupling” is the coupling device that 
enables a unit to be rescued by a recovery 
power unit equipped with a “standard” manual 
coupling as per clause 4.2.2.2.3 where the unit 
to be rescued is equipped with a different coupling 
system or is not equipped with any coupling 
system. 

4.2.2.2.2 Inner coupling 

(1) Inner couplings between the different vehicles 
(fully supported by their own wheels) of a unit 
shall incorporate a system capable of withstanding 
the forces due to the intended operating 
conditions. 

(2) Where the inner coupling system between vehicles 
has a lower longitudinal strength than the end 
coupling(s) of the unit, provisions shall be made 
to rescue the unit in case of breakage of any such 
inner coupling; these provisions shall be described 
in the documentation required in clause 4.2.12.6. 

(3) In case of articulated units, the joint between two 
vehicles sharing the same running gear shall 
comply with the requirements of the specification 
referenced in Appendix J-1, index 1. 

4.2.2.2.3 End coupling 

(a) General Requirements 

(a-1) Requirements on characteristics of end 
coupling 

(1) Where an end coupling is provided at any 
end of a unit, the following requirements 
apply to all types of end coupling (auto­
matic, semi-automatic or manual): 

— End couplings shall incorporate a resi­
lient coupling system, capable of 
withstanding the forces due to the 
intended operational and rescue 
conditions. 

— The type of mechanical end coupling 
together with its nominal maximum 
design values of tensile and compres­
sive forces and the height above rail 
level of its centre line (unit in working 
order with new wheels) shall be 
recorded in the technical documenta­
tion described in clause 4.2.12. 

(2) Where there is no coupling at any end of 
a unit, a device to allow a rescue coupling 
shall be provided at such end of the unit. 
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(a-2) Requirements on type of end coupling 

(1) Units assessed in fixed or predefined 
formation, and of maximum design 
speed higher or equal to 250 km/h, shall 
be equipped at each end of the formation 
with an automatic centre buffer coupler 
geometrically and functionally compatible 
with a “Type 10 latch system automatic 
centre buffer coupler” (as defined in 
clause 5.3.1); the height above rail of its 
coupling centre line shall be 1 025 mm + 
15 mm /– 5 mm (measured with new 

wheels in load condition “design mass in 
working order”). 

(2) Units designed and assessed for general 
operation and designed to be operated 
solely on the 1 520 mm system shall be 
fitted with a centre buffer coupler geome­
trically and functionally compatible with a 
“SA3 coupling”; the height above rail of 
its coupling centre line shall be between 
980 to 1 080 mm (for all wheel and load 
conditions). 

(b) Requirements on “Manual” coupling system 

(b-1) Provisions to units 

(1) The following provisions apply specifi­
cally to units fitted with a “Manual” 
coupling system: 

— The coupling system shall be 
designed so that no human presence 
between the units to be coupled/un­
coupled is required whilst either one 
is moving. 

— For units designed and assessed to be 
operated in “general operation” or in 
“predefined formation”, and fitted 
with a manual coupling system, this 
coupling system shall be of UIC type 
(as defined in clause 5.3.2). 

(2) These units shall comply with the addi­
tional requirements of point (b-2) below. 

▼M3 
(b-2) Kompatibbiltà bejn unitajiet 

Fuq unitajiet mgħammra b'sistema ta' 
akkoppjament manwali tat-tip UIC (kif desk­
ritt fil-klawżola 5.3.2) u b'sistema 
tal-ibbrejkjar pnewmatika kompatibbli 
mat-tip UIC (kif deskritt fil-klawżola 
4.2.4.3), japplikaw ir-rekwiżiti li ġejjin: 

(1) Il-buffers u l-akkoppjament bil-kamin 
għandhom jiġu installati skont 
il-klawżoli 5 u 6 tal-ispeċifikazzjoni 
msemmija fl-Appendiċi J-1, indiċi 110. 
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(2) Id-dimensjonijiet u t-tqassim tal-pajpijiet 
tal-brejkijiet, l-akkoppjamenti u l-viti 
għandhom jissodisfaw ir-rekwiżiti stabbi­
liti fil-klawżoli 7 u 8 tal-ispeċifikazzjoni 
msemmija fl-Appendiċi J-1, indiċi 110. 

▼B 
4.2.2.2.4 Rescue coupling 

(1) Provisions shall be made to enable the recovery of 
the line in case of breakdown by hauling or 
propelling the unit to be rescued. 

(2) Where the unit to be rescued is fitted with an end 
coupling, rescue shall be possible by means of a 
power unit equipped with the same type of end 
coupling system (including compatible height 
above rail level of its centre line). 

(3) For all units, rescue shall be possible by means of 
a recovery unit i.e. a power unit featuring at each 
of its ends intended to be used for rescue 
purposes: 

(a) On 1 435 mm, 1 524 mm, 1 600 mm or 
1 668 mm systems: 

— A manual coupling system of UIC type 
(as described in clauses 4.2.2.2.3 and 
5.3.2) and pneumatic brake system of 
UIC type (as described in clause 4.2.4.3), 

— Lateral location of brake pipes and cocks 
according to the specification referenced 
in Appendix J-1, index 5, 

— A free space of 395 mm above the centre 
line of the hook to allow the fitting of the 
rescue adaptor as described below. 

(b) On 1 520 mm system: 

— A centre buffer coupler geometrically and 
functionally compatible with a “SA3 
coupling”; the height above rail of its 
coupling centre line being between 980 
to 1 080 mm (for all wheel and load 
conditions). 

This is achieved either by means of a permanently 
installed compatible coupling system or through a 
rescue coupler (also called rescue adaptor). In the 
latter case, the unit assessed against this TSI shall 
be designed so that it is possible to carry the 
rescue coupler on-board. 

(4) The rescue coupler (as defined in clause 5.3.3) 
shall comply with the following requirements: 

— To be designed to allow the rescue at a speed 
of at least 30 km/h, 

— To be secured after mounting onto the reco­
very unit in a way that prevents it coming off 
during the rescue operation, 
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— To withstand the forces due to the intended 
rescuing conditions, 

— To be designed such that it does not require 
any human presence between the recovery unit 
and the unit to be rescued whilst either one is 
moving, 

— Neither the rescue coupler nor any braking 
hose shall limit the lateral movement of the 
hook when fitted onto the recovery unit. 

(5) The brake requirement for rescue purpose is 
covered by the clause 4.2.4.10 of this TSI. 

4.2.2.2.5 Staff access for coupling and uncoupling 

(1) Units and end coupling-systems shall be designed 
so that staff is not exposed to undue risk during 
coupling and uncoupling, or rescue operations. 

(2) To comply with this requirement, units fitted with 
manual coupling systems of UIC type as per 
clause 4.2.2.2.3(b) shall comply with the follo­
wing requirements (the “Bern rectangle”): 

— On units equipped with screw couplers and 
side buffers, the space for staff operation 
shall be in accordance to the specification refe­
renced in Appendix J-1, index 6. 

— Where a combined automatic and screw 
coupler is fitted it is permissible for the auto 
coupler head to infringe the Berne rectangle 
on the left hand side when it is stowed and 
the screw coupler is in use. 

— There shall be a handrail under each buffer. 
The handrails shall withstand a force of 
1,5 kN. 

(3) The operating and rescue documentation specified 
in clauses 4.2.12.4 and 4.2.12.6 shall describe 
measures that are necessary to meet this require­
ment. Member States may also require application 
of those requirements. 

4.2.2.3. G a n g w a y s 

(1) Where a gangway is provided as a means for 
passengers to circulate from one coach or one 
trainset to another, it shall accommodate all rela­
tive movements of vehicles in normal operation 
without exposing passengers to undue risk. 

(2) Where operation with the gangway not being 
connected is foreseen, it shall be possible to 
prevent access by passengers to the gangway. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 36 

(3) Requirements related to the gangway door when 
the gangway is not in use are specified in clause 
4.2.5.7 “Passenger-related items — Inter-unit 
doors”. 

(4) Additional requirements are expressed in the TSI 
PRM. 

(5) These requirements of this clause do not apply to 
the end of vehicles where this area is not intended 
for regular use by passengers. 

4.2.2.4. S t r e n g t h o f v e h i c l e s t r u c t u r e 

(1) This clause applies to all units except OTMs. 

(2) For OTMs, alternative requirements to those 
expressed in this clause for static load, category 
and acceleration are set out in Appendix C, clause 
C.1. 

(3) The static and dynamic strength (fatigue) of 
vehicle bodies is relevant to ensure the safety 
required for the occupants and the structural inte­
grity of the vehicles in train and in shunting 
operations. Therefore, the structure of each vehicle 
shall comply with the requirements of the specifi­
cation referenced in Appendix J-1, index 7. The 
rolling stock categories to be taken into account 
shall correspond to category L for locomotives 
and power head units and categories PI or PII 
for all other types of vehicle within the scope of 
this TSI, as defined in the specification referenced 
in Appendix J-1, index 7, clause 5.2. 

(4) Proof of the strength of the vehicle body may be 
demonstrated by calculations and/or by 
testing, according to the conditions set up in the 
specification referenced in Appendix J-1, index 7, 
clause 9.2. 

(5) In case of a unit designed for higher compressive 
force than those of the categories (required above 
as a minimum) in the specification referenced in 
Appendix J-1, index 7, this specification does not 
cover the proposed technical solution; it is then 
permissible to use for compressive force other 
normative documents that are publicly available. 

In that case it shall be verified by the notified 
body that the alternative normative documents 
form part of a technically consistent set of rules 
applicable to the design, construction and testing 
of the vehicle structure. 

The value of compressive force shall be recorded 
in the technical documentation defined in clause 
4.2.12. 

(6) The load conditions considered shall be consistent 
with those defined in clause 4.2.2.10 of this TSI. 
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(7) The assumptions for aerodynamic loading shall be 
those described in clause 4.2.6.2.2 of this TSI 
(passing of 2 trains). 

(8) Joining techniques are covered by the above 
requirements. A verification procedure shall exist 
to ensure at the production phase that defects that 
may decrease the mechanical characteristics of the 
structure are controlled. 

4.2.2.5. P a s s i v e s a f e t y 

(1) The requirements specified in this clause apply to 
all units, except to units not intended to carry 
passengers or staff during operation and except 
to OTMs. 

(2) For units designed to be operated on the 
1 520 mm system, the requirements on passive 
safety described in this clause are of voluntary 
application. If the Applicant chooses to apply 
the requirements on passive safety described in 
this clause, this shall be recognised by Member 
States. Member States may also require applica­
tion of those requirements. 

(3) For locomotives designed to be operated on the 
1 524 mm system, the requirements on passive 
safety described in this clause are of voluntary 
application. If the Applicant chooses to apply 
the requirements on passive safety described in 
this clause, this shall be recognised by Member 
States. 

(4) Units which cannot operate up to the collision 
speeds specified under any of the collision scena­
rios below are exempted from the provisions 
related to that collision scenario. 

▼M3 
(5) Is-sikurezza passiva hija mmirata biex tikkomple­

menta s-sikurezza attiva meta l-miżuri l-oħra 
kollha jkunu fallew. Għal dan il-għan, l-istruttura 
mekkanika tal-vetturi għandha tipprovdi 
l-protezzjoni tal-okkupanti fil-każ ta' kolliżjoni 
billi jiġi provdut mezz biex: 

— tiġi limitata d-deċellerazzjoni 

— jinżamm spazju ta' sopravivenza u l-integrità 
strutturali taż-żoni okkupati 

— jitnaqqas ir-riskju ta' overriding 

— jitnaqqas ir-riskju tal-ħruġ tal-ferroviji 'l barra 
mil-linji 

— jiġu llimitati l-konsegwenzi ta' kolliżjoni ma' 
ostakolu fuq il-binarji. 

Biex jiġu ssodisfati dawn ir-rekwiżiti funzjonali, 
l-unitajiet għandhom jikkonformaw mar-rekwiżiti 
dettaljati speċifikati fl-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 8 relatata mal-kategorija 
C-I tad-disinn tar-reżistenza għall-ħabtiet (skont 
l-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
►M4 l-indiċi 8, it-Tabella 1, it-taqsima 4 ◄), 
sakemm mhux speċifikat mod ieħor hawn taħt. 
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Għandhom jiġu kkunsidrati l-erba' xenarji ta' 
kolliżjoni ta' referenza li ġejjin: 

— xenarju 1: Impatt tan-naħa ta' quddiem bejn 
żewġ unitajiet identiċi, 

— xenarju 2: Impatt tan-naħa ta' quddiem ma' 
vagun tal-merkanzija, 

— xenarju 3: Impatt tal-unità ma' vettura tat-triq 
kbira fuq qsim invell, 

— xenarju 4: Impatt tal-unità ma' ostakolu baxx 
(eż. karozza fuq qsim invell, annimal, blata, 
eċċ.). 

(6) Dawn ix-xenarji huma deskritti fl-ispeċifikazzjoni 
msemmija fl-Appendiċi J-1, ►M4 l-indiċi 8, 
it-Tabella 2 tat-taqsima 5 ◄. 

▼M4 
(7) Fil-kamp ta’ applikazzjoni tat-TSI attwali, 

il-“veloċità tal-ħbit” u s-“sieħeb tal-ħbit” meta 
jiġu applikati x-xenarji 1 u 2 għal-lokomottivi 
mgħammra b’mezz ta’ akkoppjament awtomatiku 
tal-buffer taċ-ċentru u li kapaċi jagħmlu sforz ta’ 
trazzjoni tal-akkoppjament li jkun akbar minn 300 
kN, kif deskritt fit-Tabella 2 tal-ispeċifikazzjoni 
msemmija fl-Appendiċi J-1, l-indiċi 8, għandhom 
ikunu: 

— 20 km/h flok 36 km/h għax-xenarji 1 u 2; u 

— l-vagun ta’ referenza deskritt fl-Appendiċi D 
flok il-vagun ta’ referenza deskritt fl-Anness 
C.1 tal-ispeċifikazzjoni msemmija fl-Appen­
diċi J-1, l-indiċi 8 għax-xenarju 2. 

Nota: dan l-isforz kbir ta’ trazzjoni hu meħtieġ għal- 
lokomottivi tqal tal-merkanzija bl-irmonk. 

▼M3 
(8) Biex jiġu limitati l-konsegwenzi ta' kolliżjoni ma' 

ostaklu fuq il-binarji, it-truf ta' quddiem ta' loko­
mottivi, power heads, kowċis tas-sewqan u settijiet 
tal-ferroviji għandhom jiġu mgħammra b'diflettur 
tal-ostakli. Ir-rekwiżiti li magħhom għandhom 
jikkonformaw difletturi tal-ostakli huma definiti 
fl-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 8, Taqsima 6.5. 

▼B 
4.2.2.6. L i f t i n g a n d j a c k i n g 

(1) This clause applies to all units. 

(2) Additional provisions concerning the lifting and 
jacking of OTMs are specified in Appendix C, 
clause C.2. 

(3) It shall be possible to safely lift or jack each 
vehicle composing the unit, for recovery purposes 
(following derailment or other accident or inci­
dent), and for maintenance purposes. To this 
purpose, suitable vehicle body interfaces (lifting/­
jacking points) shall be provided, which permit 
the application of vertical or quasi-vertical forces. 
The vehicle shall be designed for complete lifting 
or jacking, including the running gear (e.g. by 
securing/attaching the bogies to the vehicle 
body). It shall also be possible to lift or jack 
any end of the vehicle (including its running 
gear) with the other end resting on the remaining 
running gear(s). 

▼M3
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(4) It is recommended to design jacking points so that 
they can be used as lifting points with all the 
running gears of the vehicle linked to the under­
frame of the vehicle. 

(5) Jacking/Lifting points shall be located such as to 
enable the safe and stable lifting of the vehicle; 
sufficient space shall be provided underneath and 
around each jacking point to allow an easy instal­
lation of rescue devices. Jacking/Lifting points 
shall be designed such that staff is not exposed 
to any undue risk under normal operation or when 
using the rescue equipment. 

(6) When the lower structure of the bodyshell does 
not allow the provision of permanent built-in 
jacking/lifting points, this structure shall be 
provided with fixtures which permit the fixation 
of removable jacking/lifting points during the 
re-railing operation. 

(7) The geometry of permanent built-in jacking/lifting 
points shall be compliant with the specification 
referenced in Appendix J-1, index 9, clause 5.3; 
the geometry of removable jacking/lifting points 
shall be compliant with the specification refe­
renced in Appendix J-1, index 9, clause 5.4. 

(8) Marking of lifting points shall be made by signs 
compliant with the specification referenced in 
Appendix J-1, index 10. 

(9) The structure shall be designed with consideration 
of the loads specified in the specification refe­
renced in Appendix J-1, index 11, clauses 6.3.2 
and 6.3.3; proof of the strength of the vehicle 
body may be demonstrated by calculations or by 
testing, according to the conditions set up in the 
specification referenced in Appendix J-1, index 
11, clause 9.2. 

Alternative normative documents may be used 
under the same conditions as defined in clause 
4.2.2.4 above. 

(10) For each vehicle of the unit, a jacking and lifting 
diagram and corresponding instructions shall be 
provided in the documentation as described in 
clauses 4.2.12.5 and 4.2.12.6 of this TSI. Instruc­
tions shall be given as far as feasible by 
pictograms. 

4.2.2.7. F i x i n g o f d e v i c e s t o c a r b o d y s t r u c t u r e 

(1) This clause applies to all units, except to OTMs. 

(2) Provisions concerning the structural strength of 
OTMs are specified in Appendix C, clause C.1. 

▼B
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(3) Fixed devices including those inside the passenger 
areas, shall be attached to the car body structure in 
a way that prevents these fixed devices becoming 
loose and presenting a risk of passenger injuries or 
lead to a derailment. To this aim, attachments of 
these devices shall be designed according to the 
specification referenced in Appendix J-1, index 
12, considering category L for locomotives and 
category P-I or P-II for passenger rolling stock. 

Alternative normative documents may be used under 
the same conditions as defined in clause 4.2.2.4 above. 

4.2.2.8. S t a f f a n d f r e i g h t A c c e s s d o o r s 

(1) The doors for use of passengers are covered by 
the clause 4.2.5 of this TSI: “Passenger related 
items”. Cab doors are addressed in clause 4.2.9 
of this TSI. This clause addresses doors for freight 
use and for use of train crew other than cab doors. 

(2) Vehicles fitted with a compartment dedicated to 
train crew or freight shall be equipped with a 
device to close and lock the doors. The doors 
shall remain closed and locked until they are 
intentionally released. 

4.2.2.9. M e c h a n i c a l c h a r a c t e r i s t i c s o f g l a s s 
( o t h e r t h a n w i n d s c r e e n s ) 

(1) Where glass is used in glazing (including mirrors), 
it shall be either laminated or toughened glass 
which is in accordance with one of the relevant 
publicly available standards suitable for railway 
application with regard to the quality and area of 
use, thereby minimising the risk to passenger and 
staff being injured by breaking glass. 

4.2.2.10. L o a d c o n d i t i o n s a n d w e i g h e d m a s s 

(1) The following load conditions defined in the 
specification referenced in Appendix J-1, index 
13, ►M3 klawżola 4.5 ◄ shall be determined: 

— Design mass under exceptional payload 

— Design mass under normal payload 

— Design mass in working order 

(2) The hypothesis taken for arriving at the load 
conditions above shall be justified and docu­
mented in the general documentation described 
in clause 4.2.12.2 of this TSI. 

▼B
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These hypothesis shall be based on a rolling stock 
categorisation (high speed and long distance train, 
other) and on a payload description (passengers, 
payload per m 

2 in standing and service areas) 
consistent with the specification referenced in 
Appendix J-1, index 13; values for the different 
parameters may deviate from this standard 
provided that they are justified. 

(3) For OTMs, different load conditions (minimum 
mass, maximum mass) may be used, in order to 
take into account optional on-board equipment. 

(4) The conformity assessment procedure is described 
in clause 6.2.3.1 of this TSI. 

(5) For each load condition defined above, the follo­
wing information shall be provided in the tech­
nical documentation described in clause 4.2.12: 

— Total vehicle mass (for each vehicle of the 
unit) 

— Mass per axle (for each axle) 

— Mass per wheel (for each wheel). 

Note: for units equipped with independently rotating 
wheels, “axle” shall be interpreted as a geometric 
notion, and not as a physical component; this is valid 
to the whole TSI, unless stated otherwise. 

4.2.3. Track interaction and gauging 

4.2.3.1. G a u g i n g 

(1) This clause concerns the rules for calculation and 
verification intended for sizing the rolling stock to 
run on one or several infrastructures without inter­
ference risk. 

For units designed to be operated on other 
track gauge(s) than 1 520 mm system: 

(2) The applicant shall select the intended reference 
profile including the reference profile for the 
lower parts. This reference profile shall be 
recorded in the technical documentation defined 
in clause 4.2.12 of this TSI. 

(3) The compliance of a unit with this intended refe­
rence profile shall be established by one of the 
methods set out in the specification referenced in 
Appendix J-1, index 14. 

During a transitional period ending 3 years after 
the date of application of this TSI, for technical 
compatibility with the existing national network it 
is permissible for the reference profile of the unit 
to alternatively be established in accordance with 
the national technical rules notified for this 
purpose. 

This shall not prevent the access of TSI compliant 
rolling stock to the national network. 

▼B
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(4) In case the unit is declared as compliant with one 
or several of the reference contours G1, GA, GB, 
GC or DE3, including those related to the lower 
part GI1, GI2 or GI3, as set out in the specifica­
tion referenced in Appendix J-1, index 14, 
compliance shall be established by the kinematic 
method as set out in the specification referenced 
in Appendix J-1, index 14. 

The compliance to those reference contour(s) shall 
be recorded in the technical documentation 
defined in clause 4.2.12 of this TSI. 

(5) For electric units, the pantograph gauge shall be 
verified by calculation according to the specifica­
tion referenced in Appendix J-1, index 14, clause 
A.3.12 to ensure that the pantograph envelope 
complies with the mechanical kinematic panto­
graph gauge which in itself is determined accor­
ding to Appendix D of TSI ENE, and depends on 
the choice made for the pantograph head 
geometry: the two permitted possibilities are 
defined in clause 4.2.8.2.9.2 of this TSI. 

The voltage of the power supply is considered in 
the infrastructure gauge in order to ensure the 
proper insulation distances between the panto­
graph and fixed installations. 

(6) The pantograph sway as specified in clause 4.2.10 
of TSI ENE and used for the mechanical kine­
matic gauge calculation shall be justified by calcu­
lations or measurements as set out in the specifi­
cation referenced in Appendix J-1, index 14. 

For units designed to be operated on track 
gauge of 1 520 mm system: 

(7) The static contour of the vehicle shall be within 
the “T” uniform vehicle gauge; the reference 
contour for infrastructure is the “S” gauge. This 
contour is specified in Appendix B. 

(8) For electric units the pantograph gauge shall be 
verified by calculation to ensure that the panto­
graph envelope complies with the mechanical 
static pantograph gauge which is defined in 
Appendix D of TSI ENE; the choice made for 
the pantograph head geometry shall be taken 
into account: the permitted possibilities are 
defined in clause 4.2.8.2.9.2 of this TSI. 

▼B
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4.2.3.2. A x l e l o a d a n d w h e e l l o a d 

4.2.3.2.1. Axle load parameter 

(1) The axle load is an interface parameter between 
the unit and the infrastructure. The axle load is a 
performance parameter of the infrastructure speci­
fied in clause 4.2.1 of the INF TSI and depends 
on the traffic code of the line. It has to be consi­
dered in combination with the axle spacing, with 
the train length and with the maximum allowed 
speed for the unit on the considered line. 

(2) The following characteristics to be used as an 
interface to the infrastructure shall be part of the 
general documentation produced when the unit is 
assessed, and described in clause 4.2.12.2 of 
this TSI: 

— The mass per axle (for each axle) for the three 
load conditions (as defined and required to be 
part of the documentation in clause 4.2.2.10 of 
this TSI). 

— The position of the axles along the unit (axle 
spacing). 

— The length of the unit. 

— The maximum design speed (as required to be 
part of the documentation in clause 4.2.8.1.2 
of this TSI). 

(3) Use of this information at operational level for 
compatibility check between rolling stock and 
infrastructure (outside the scope of this TSI): 

The axle load of each individual axle of the unit 
to be used as interface parameter to the infrastruc­
ture has to be defined by the railway undertaking 
as required in clause 4.2.2.5 of the TSI OPE, 
considering the expected load for the intended 
service (not defined when the unit is assessed). 
The axle load in load condition “design mass 
under exceptional payload” represents the 
maximum possible value of the axle load 
mentioned above. The maximum load considered 
for the design of the brake system defined in 
clause 4.2.4.5.2 has also to be considered. 

4.2.3.2.2. Wheel load 

(1) The ratio of wheel load difference per axle Dqj = 
(Ql – Qr)/(Ql + Qr), shall be evaluated by wheel 
load measurement, considering the load condition 
“design mass in working order”. Wheel load diffe­
rence higher than 5 % of the axle load for that 
wheelset are allowed only if demonstrated as 
acceptable by the test to prove safety against 
derailment on twisted track specified in the clause 
4.2.3.4.1 of this TSI. 

(2) The conformity assessment procedure is described 
in clause 6.2.3.2 of this TSI. 

▼B
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(3) For units with axle load in design mass under 
normal payload lower or equal to 22,5 tons and 
a worn wheel diameter higher than or equal to 
470 mm, the wheel load over the wheel diameter 
(Q/D) shall be lower or equal to 0,15 kN/mm, as 
measured for a minimum worn wheel diameter 
and design mass under normal payload. 

4.2.3.3. R o l l i n g S t o c k p a r a m e t e r s w h i c h 
i n f l u e n c e g r o u n d b a s e d s y s t e m s 

4.2.3.3.1 Rolling Stock characteristics for the compatibility with 
train detection systems 

(1) For units designed to be operated on other track 
gauges than the 1 520 mm system, the set of 
rolling stock characteristics for compatibility 
with train detection target systems are given in 
clauses 4.2.3.3.1.1, 4.2.3.3.1.2 and 4.2.3.3.1.3. 

Reference is made to clauses of the specification 
referenced in Appendix J-2, index 1 of this TSI 
(also referenced in Annex A, Index 77 of CCS 
TSI). 

(2) The set of characteristics the rolling stock is 
compatible with shall be recorded in the technical 
documentation described in clause 4.2.12 of this 
TSI. 

4.2.3.3.1.1 Rolling stock characteristics for compatibility with train 
detection system based on track circuits 

— Vehicle geometry 

(1) The maximum distance between 2 consecutive 
axles is specified in the specification referenced 
in Appendix J-2, index 1, clause 3.1.2.1. 
(distance a1 in Figure 1). 

(2) The maximum distance between buffer end and 
first axle is specified in the specification refe­
renced in Appendix J-2, index 1, clauses 3.1.2.5 
and 6. (distance b1 in Figure 1). 

(3) The minimum distance between end axles of a 
unit is specified in the specification referenced 
in Appendix J-2, index 1, clause 3.1.2.4. 

— Vehicle design 

(4) The minimum axle load in all load conditions is 
specified in the specification referenced in 
Appendix J-2, index 1, clause 3.1.7. 

(5) The electrical resistance between the running 
surfaces of the opposite wheels of a wheelset 
is specified in the specification referenced in 
Appendix J-2, index 1, clause 3.1.9 and the 
method to measure is specified in the same 
clause. 

▼B
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(6) For electric units equipped with a pantograph, 
the minimum impedance between pantograph 
and each wheel of the train is specified in the 
specification referenced in Appendix J-2, index 
1, clause 3.2.2.1. 

— Isolating emissions 

(7) The limitations of use of sanding equipment are 
given in the specification referenced in 
Appendix J-2, index 1, clause 3.1.4; “sand 
characteristics” is part of in this specification. 

In case where an automatic sanding function is 
provided, it shall be possible for the driver to 
suspend its use on particular points of the track 
identified in operating rules as non-compatible 
with sanding. 

(8) The limitations of use of composite brake 
blocks are given in the specification referenced 
in Appendix J-2, index 1, clause 3.1.6. 

— EMC 

(9) The requirements related to electromagnetic 
compatibility are specified in the specification 
referenced in Appendix J-2, index 1, clauses 
3.2.1.and 3.2.2. 

(10) The electromagnetic interference limit levels 
rising from traction currents are specified in 
the specification referenced in Appendix J-2, 
index 1, clause 3.2.2. 

4.2.3.3.1.2 Rolling stock characteristics for compatibility with train 
detection system based on axle counters 

— Vehicle geometry 

(1) The maximum distance between 2 consecutive 
axles is specified in the specification referenced 
in Appendix J-2, index 1, clause 3.1.2.1. 

(2) The minimum distance between 2 consecutive 
axles of the train is specified in the specification 
referenced in Appendix J-2, index 1, clause 
3.1.2.2. 

(3) At the end of a unit intended to be coupled, the 
minimum distance between end and first axle of 
the unit is half of the value specified in the 
specification referenced in Appendix J-2, index 
1, clause 3.1.2.2. 

(4) The maximum distance between end and first 
axle is specified in the specification referenced 
in Appendix J-2, index 1, clause 3.1.2.5 & 6 
(distance b1 in Figure 1). 

▼B
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— Wheel geometry 

(5) Wheel geometry is specified in the clause 
4.2.3.5.2.2 of the present TSI. 

(6) The minimum wheel diameter (speed depen­
dant) is specified in the specification referenced 
in Appendix J-2, index 1, clause 3.1.3 

— Vehicle design 

(7) The metal-free space around wheels is specified 
in the specification referenced in Appendix J-2, 
index 1, clause 3.1.3.5. 

(8) The characteristics of the wheel material regar­
ding magnetic field is specified in the specifica­
tion referenced in Appendix J-2, index 1, clause 
3.1.3.6. 

— EMC 

(9) The requirements related to electromagnetic 
compatibility are specified in specification 
referenced in Appendix J-2, index 1, clauses 
3.2.1.and 3.2.2. 

(10) The electromagnetic interference limit levels 
rising from the use of eddy current or magnetic 
track brakes are specified in the specification 
referenced in Appendix J-2, index 1, clause 
3.2.3. 

4.2.3.3.1.3 Rolling stock characteristics for compatibility with loop 
equipment 

— Vehicle design 

(1) The vehicle metal construction is specified in 
the specification referenced in Appendix J-2, 
index 1, clause 3.1.7.2. 

4.2.3.3.2 Axle bearing condition monitoring 

(1) Axle bearing condition monitoring objective is to 
detect deficient axle box bearings. 

(2) For units of maximum design speed higher than or 
equal to 250 km/h, on board detection equipment 
shall be provided. 

(3) For units of maximum design speed lower than 
250 km/h, and designed to be operated on others 
track gauge systems than the 1 520 mm system, 
axle bearing condition monitoring shall be 
provided and be achieved either by on board 
equipment (according to specification in clause 
4.2.3.3.2.1) or by using track side equipment 
(according to specification in clause 4.2.3.3.2.2). 

(4) The fitment of on board system or/and the compa­
tibility with track side equipment shall be recorded 
in the technical documentation described in clause 
4.2.12 of this TSI. 

▼B
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4.2.3.3.2.1. Requirements applicable to on board detection equip­
ment 

(1) This equipment shall be able to detect a deterio­
ration of any of the axle box bearings of the unit. 

(2) The bearing condition shall be evaluated either by 
monitoring its temperature, or its dynamic 
frequencies or some other suitable bearing condi­
tion characteristic. 

(3) The detection system shall be located entirely on 
board the unit, and diagnosis messages shall be 
made available on board. 

(4) The diagnosis messages delivered shall be desc­
ribed, and shall be taken into account in the opera­
ting documentation described in clause 4.2.12.4 of 
this TSI, and in the maintenance documentation 
described in clause 4.2.12.3 of this TSI. 

4.2.3.3.2.2. Rolling stock requirements for compatibility with track­
side equipment 

(1) For units designed to be operated on the 
1 435 mm system, the zone visible to the trackside 
equipment on rolling stock shall be the area as 
defined in the specification referenced in 
Appendix J-1, index 15. 

▼M3 
(2) Għall-unitajiet iddisinjati biex jiġu operati fuq 

gejġijiet tal-linji ferrovjarji differenti minn dawk 
ta' 1 435 mm jew 1 668 mm, fejn ikun rilevanti 
jiġi ddikjarat każ speċifiku (regola armonizzata 
disponibbli għan-netwerk ikkonċernat). 

(2a) Għall-unitajiet iddisinjati biex jiġu operati fuq 
sistema ta' 1 668 mm, iż-żona viżibbli għat- 
tagħmir ta' maġenb il-binarju minn fuq il-vetturi 
ferrovjarji għandha tkun iż-żona definita 
fit-Tabella 1 b'referenza għall-parametri 
tal-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 15. 

Tabella 1 

Żoni mira u żoni projbittivi għall-unitajiet maħsuba biex jiġu operati fuq netwerks 
ta' 1 668 mm 

Gejġ tal-linji 
ferrovjarji 

[mm] 
YTA [mm] WTA [mm] LTA [mm] YPZ [mm] WPZ 

[mm] 
LPZ 
[mm] 

1 668 1 176 ± 10 ≥ 55 ≥ 100 1 176 ± 10 ≥ 110 ≥ 500 

▼B 
4.2.3.4. R o l l i n g s t o c k d y n a m i c b e h a v i o u r 

4.2.3.4.1. Safety against derailment running on twisted track 

(1) The unit shall be designed to ensure safe running 
on twisted track, taking into account specifically 
the transition phase between canted and level 
track and cross level deviations. 

▼B
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(2) The conformity assessment procedure is described 
in clause 6.2.3.3 of this TSI. 

This conformity assessment procedure is applicable for 
axle loads in the range of those mentioned in the clause 
4.2.1 of the TSI INF and in the specification referenced 
in Annex J-1, index 16. 

It is not applicable to vehicle designed for higher axle 
load, such cases may be covered by national rules or by 
the procedure for innovative solution described in 
article 10 and Chapter 6 of this TSI. 

4.2.3.4.2. Running dynamic behaviour 

(1) This clause is applicable to units designed for a 
speed higher than 60 km/h, except to on-track 
machines for which the requirements are set out 
in Appendix C, clause C.3 and except units 
designed to be operated on the 1 520 mm track 
gauge for which the corresponding requirements 
are considered as “open point”. 

(2) The dynamic behaviour of a vehicle has a strong 
influence on running safety and track loading. It is 
an essential function for safety, covered by the 
requirements of this clause. 

(a) Technical requirements 

▼M3 
(3) L-unità għandha titħaddem b'mod sikur u tippro­

duċi livell aċċettabbli ta' tagħbija fuq il-binarji 
meta tiġi operata fil-limiti definiti mill-kombina­
ment(i) ta' veloċità u insuffiċjenza tas-sopraelevaz­
zjoni taħt il-kundizzjonijiet stabbiliti fl-ispeċifikaz­
zjoni msemmija fl-Appendiċi J-1, indiċi 16. 

Dan għandu jiġi vvalutat billi jiġi verifikat li 
l-valuri ta' limitu speċifikati hawn taħt 
fil-klawżoli 4.2.3.4.2.1 u 4.2.3.4.2.2 ta' din it-TSI 
jiġu rrispettati; il-proċedura ta' valutazzjoni 
tal-konformità hija deskritta fil-klawżola 6.2.3.4 
ta' din it-TSI. 

▼B 
(4) The limit values and conformity assessment 

mentioned in point 3 are applicable for axle 
loads in the range of those mentioned in the 
clause 4.2.1 of the TSI INF and in the specifica­
tion referenced in Annex J-1, index 16. 

They are not applicable to vehicles designed for 
higher axle load, as harmonised track loading limit 
values are not defined; such cases may be covered 
by national rules or by the procedure for innova­
tive solution described in article 10 and Chapter 6 
of this TSI. 

▼M3 
(5) Ir-rapport tat-test tal-imġiba dinamika fl-operat 

tal-ferroviji (inklużi l-limiti tal-użu u l-parametri 
tat-tagħbija tal-binarji) għandu jiġi ddikjarat 
fid-dokumentazzjoni teknika deskritta fil-klawżola 
4.2.12 ta' din it-TSI. 

▼B
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Il-parametri tat-tagħbija tal-binarji (inklużi dawk 
addizzjonali Ymax, Bmax u l-Bqst fejn rilevanti) 
li għandhom jiġu rreġistrati huma definiti 
fl-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 16. 

▼B 
(b) Additional requirements when an active 

system is used 

(6) When active systems (based on software or 
programmable controller controlling actuators) 
are used, the functional failure has typical credible 
potential to lead directly to “fatalities” for both of 
the following scenarios: 

1. failure in the active system leading to a non- 
compliance with limit values for running safety 
(defined in accordance with clauses 4.2.3.4.2.1 
and 4.2.3.4.2.2); 

2. failure in the active system leading to a vehicle 
outside of the kinematic reference contour of 
the carbody and pantograph, due to tilting 
angle (sway) leading to non-compliance with 
the values assumed as set out in clause 4.2.3.1. 

Considering this severity of the failure conse­
quence it shall be demonstrated that the risk is 
controlled to an acceptable level. 

The demonstration of compliance (conformity 
assessment procedure) is described in clause 
6.2.3.5 of this TSI. 

(c) Additional requirements when an instability 
detection system is installed (option) 

(7) The instability detection system shall provide 
information regarding the need to take operative 
measures (such as reduction of speed etc.), and it 
shall be described in the technical documentation. 
The operative measures shall be described in the 
operating documentation set out in clause 4.2.12.4 
of this TSI. 

4.2.3.4.2.1. Limit values for running safety 

▼M3 
(1) Il-valuri ta' limitu għas-sikurezza fl-operat 

tal-ferroviji li l-unità għandha tissodisfa huma 
speċifikati fl-ispeċifikazzjoni msemmija fl-Appen­
diċi J-1, indiċi 17. 

▼B 
4.2.3.4.2.2. Track loading limit values 

▼M3 
(1) Il-valuri ta' limitu għat-tagħbija fuq il-binarji li 

l-unità għandha tissodisfa (meta ssir valutazzjoni 
bil-metodu normali) huma speċifikati fl-ispeċifi­
kazzjoni msemmija fl-Appendiċi J-1, indiċi 19. 

▼M3
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(2) In case the estimated values exceed the limit 
values expressed above, the operational conditions 
for the rolling stock (e.g. maximum speed, cant 
deficiency) may be adjusted taking into account 
track characteristics (e.g. curve radius, cross 
section of the rail, sleeper spacing, track mainte­
nance intervals). 

4.2.3.4.3. Equivalent conicity 

4.2.3.4.3.1. Design values for new wheel profiles 

(1) The clause 4.2.3.4.3 is applicable to all units, 
except for unit designed to be operated on the 
1 520 mm or 1 600 mm track gauge for which 
the corresponding requirements are an open point. 

(2) A new wheel profile and the distance between 
active faces of the wheels shall be checked in 
respect of target equivalent conicities using the 
calculation scenarios provided in clause 6.2.3.6 
of this TSI in order to establish the suitability of 
the new proposed wheel profile for infrastructure 
in accordance with the TSI INF. 

(3) Units equipped with independently rotating wheels 
are exempt from these requirements. 

4.2.3.4.3.2 In-service values of wheelset equivalent conicity 

(1) The combined equivalent conicities the vehicle is 
designed for, as verified by the demonstration of 
conformity of the running dynamic behaviour 
specified in clause 6.2.3.4 of this TSI, shall be 
specified for in-service conditions in the mainte­
nance documentation as set out in 
point 4.2.12.3.2, taking into account the contribu­
tions of wheel and rail profiles. 

(2) If ride instability is reported, the railway underta­
king and the Infrastructure Manager shall localise 
the section of the line in a joint investigation. 

(3) The railway undertaking shall measure the wheel 
profiles and the front-to-front distance (distance of 
active faces) of the wheelsets in question. The 
equivalent conicity shall be calculated using the 
calculation scenarios provided in clause 6.2.3.6 
in order to check if compliance with the maximum 
equivalent conicity the vehicle was designed and 
tested for is met. If it is not the case, the wheel 
profiles have to be corrected. 

(4) If the wheelset conicity complies with the 
maximum equivalent conicity the vehicle was 
designed and tested for, a joint investigation by 
the railway undertaking and the infrastructure 
manager shall be undertaken to determine the 
characteristics reason for the instability. 

(5) Units equipped with independently rotating wheels 
are exempt from these requirements. 

▼B
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4.2.3.5. R u n n i n g g e a r 

4.2.3.5.1. Structural design of bogie frame 

(1) For units which include a bogie frame, the inte­
grity of the structure of the bogie frame, axle box 
housing and all attached equipment shall be 
demonstrated based on methods as set out in the 
specification referenced in Appendix J-1, index 20. 

(2) The body to bogie connection shall comply with 
the requirements of the specification referenced in 
Appendix J-1, index 21. 

(3) The hypothesis taken to evaluate the loads due to 
bogie running (formulas and coefficients) in line 
with the specification referenced in Appendix J-1, 
index 20 shall be justified and documented in the 
technical documentation described in clause 4.2.12 
of this TSI. 

4.2.3.5.2. Wheelsets 

(1) For the purpose of this TSI, wheelsets are defined 
to include main parts ensuring the mechanical 
interface with the track (wheels and connecting 
elements: e.g. transverse axle, independent wheel 
axle) and accessories parts (axle bearings, axle 
boxes, gearboxes and brake discs). 

(2) The wheelset shall be designed and manufactured 
with a consistent methodology using a set of load 
cases consistent with load conditions defined in 
clause 4.2.2.10 of this TSI. 

4.2.3.5.2.1. Mechanical and geometric characteristics of wheelsets 

Mechanical behaviour of wheelsets 

(1) The mechanical characteristics of the wheelsets 
shall ensure the safe movement of rolling stock. 

The mechanical characteristics cover: 

— assembly 

— mechanical resistance and fatigue characteris­
tics 

The conformity assessment procedure is described 
in clause 6.2.3.7 of this TSI. 

Mechanical behaviour of axles 

(2) The characteristics of the axle shall ensure the 
transmission of forces and torque. 

The conformity assessment procedure is described 
in clause 6.2.3.7 of this TSI. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 52 

Case of units equipped with independently 
rotating wheels 

(3) The characteristics of the end of axle (interface 
between wheel and running gear) shall ensure 
the transmission of forces and torque. 

The conformity assessment procedure shall be in 
accordance with point (7) of clause 6.2.3.7 of 
this TSI. 

Mechanical behaviour of the axle boxes 

(4) The axle box shall be designed with consideration 
of mechanical resistance and fatigue 
characteristics. 

The conformity assessment procedure is described 
in clause 6.2.3.7 of this TSI. 

(5) Temperature limits shall be defined by testing and 
recorded in the technical documentation described 
in clause 4.2.12 of this TSI. 

Axle bearing condition monitoring is defined in 
clause 4.2.3.3.2 of this TSI. 

Geometrical dimensions of wheelsets 

(6) The geometric dimensions of the wheelsets (as 
defined in Figure 1) shall be compliant with 
limit values specified in Table 1 for the relevant 
track gauge. 

These limit values shall be taken as design values 
(new wheelset) and as in-service limit values (to 
be used for maintenance purposes; see also clause 
4.5 of this TSI). 

Table 1 

In-service limits of the geometric dimensions of wheelsets 

Designation Wheel diam. D (mm) Minimum 
value (mm) 

Maximum 
value 
(mm) 

1 
43

5 
m

m

 
Front-to-front dimension (S R ) 
S R = A R + S d,left + S d, right 

330 ≤ D ≤ 760 1 415 

1 426760 < D ≤ 840 1 412 

D > 840 1 410 

Back to back distance (A R ) 

330 ≤ D ≤ 760 1 359 

1 363760 < D ≤ 840 1 358 

D > 840 1 357 

▼B
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Designation Wheel diam. D (mm) Minimum 
value (mm) 

Maximum 
value 
(mm) 

1 
52

4 
m

m

 
Front-to-front dimension (S R ) 
S R = A R + S d,left + S d, right 

400 ≤ D < 725 1 506 1 509 

D ≥ 725 1 487 1 514 

Back to back distance (A R ) 
400 ≤ D < 725 1 444 1 446 

D ≥ 725 1 442 1 448 

1 
52

0 
m

m

 Front-to-front dimension (S R ) 
S R = A R + S d,left + S d, right 

400 ≤ D ≤ 1 220 1 487 1 509 

Back to back distance (A R ) 400 ≤ D ≤ 1 220 1 437 1 443 

1 
60

0 
m

m

 Front-to-front dimension (S R ) 
S R = A R + S d,left + S d, right 

690 ≤ D ≤ 1 016 1 573 1 592 

Back to back distance (A R ) 690 ≤ D ≤ 1 016 1 521 1 526 

1 
66

8 
m

m

 
Front-to-front dimension (S R ) 
S R = A R + S d,left + S d, right 

330 ≤ D < 840 1 648 1 659 

840 ≤ D ≤ 1 250 1 643 1 659 

Back to back distance (A R ) 
330 ≤ D < 840 1 592 1 596 

840 ≤ D ≤ 1 250 1 590 1 596 

The dimension A R is measured at the height of the 
top of rail. The dimensions A R and S R shall be 
complied with in laden and tare conditions. 
Smaller tolerances within the above limits may 
be specified by the manufacturer in the mainte­
nance documentation for in-service values. The 
dimensions S R is measured at 10 mm above 
tread datum (as shown in Figure 2). 

Figure 1 

Symbols for wheelsets 

▼B
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4.2.3.5.2.2 Mechanical and geometrical characteristics of wheels 

Mechanical behaviour of wheels 

(1) The characteristics of the wheels shall ensure the 
safe movement of rolling stock and contribute to 
the guidance of the rolling stock. 

The conformity assessment procedure is described 
in clause 6.1.3.1 of this TSI. 

Geometrical dimensions of wheels 

(2) The geometrical dimensions of the wheels (as 
defined in Figure 2) shall be compliant with 
limit values specified in Table 2. These limit 
values shall be taken as design values (new 
wheel) and as in-service limit values (to be used 
for maintenance purposes; see also clause 4.5). 

Table 2 

In-service limits of the geometric dimensions of wheel 

Designation Wheel diameter D (mm) Minimum value 
(mm) 

Maximum 
value (mm) 

Width of the rim (B R + Burr) D ≥ 330 133 145 

Thickness of the flange (S d ) 

D > 840 22 

33 760 < D ≤ 840 25 

330 ≤ D ≤ 760 27,5 

Height of the flange (S h ) 

D > 760 27,5 

36 630 < D ≤ 760 29,5 

330 ≤ D ≤ 630 31,5 

Face of flange (q R ) ≥ 330 6,5 

Figure 2 

Symbols for wheels 

▼B
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(3) Units equipped with independently rotating wheels 
shall, in addition to the requirements in this clause 
dealing with wheels, meet the requirements in this 
TSI for geometrical characteristics of wheelsets 
defined in clause 4.2.3.5.2.1. 

▼M3 __________ 

4.2.3.5.3. S i s t e m i a w t o m a t i ċ i t a ' g e j ġ v a r j a b b l i 

(1) Dan ir-rekwiżit huwa applikabbli għal unitajiet 
mgħammra b'sistema awtomatika ta' gejġ varjabbli 
b'mekkaniżmu ta' bidla tal-pożizzjoni assjali 
tar-roti li tippermetti li l-unità tkun kompatibbli 
mal-gejġ tal-linji ferrovjarji ta' 1 435 mm u ma' 
gejġ(ijiet) tal-linji ferrovjarji oħra fil-kamp ta' app­
likazzjoni ta' din it-TSI permezz ta' passaġġ minn 
faċilità ta' bidla tal-gejġ tal-linji ferrovjarji. 

(2) Il-mekkaniżmu ta' bidla għandu jiżgura l-illokkjar 
fil-pożizzjoni assjali maħsuba korretta tar-rota. 

(3) Wara passaġġ mill-faċilità ta' bidla tal-gejġ tal-linji 
ferrovjarji, il-verifika tal-istat tas-sistema 
tal-illokkjar (illokkjat jew mhux illokkjat) u 
tal-pożizzjoni tar-roti għandha titwettaq b'wieħed 
jew aktar mill-mezzi li ġejjin: kontroll viżiv, 
sistema ta' kontroll abbord jew sistema ta' kontroll 
tal-infrastruttura/faċilità. Fil-każ ta' sistema ta' 
kontroll abbord, għandu jkun possibbli monito­
raġġ kontinwu. 

(4) Jekk tagħmir tas-sewqan ikun mgħammar 
b'tagħmir tal-ibbrejkjar soġġett għal bidla 
fil-pożizzjoni waqt l-operazzjoni tal-bidla fil-gejġ, 
is-sistema awtomatika ta' gejġ varjabbli għandha 
tiżgura l-pożizzjoni u l-illokkjar sikur 
fil-pożizzjoni korretta ta' dan it-tagħmir fl-istess 
ħin ma' dawk tar-roti. 

(5) In-nuqqas ta' llokkjar tal-pożizzjoni tar-roti u 
t-tagħmir tal-ibbrejkjar (jekk rilevanti) waqt 
l-operat għandu potenzjal kredibbli li tipikament 
iwassal direttament għal inċident katastrofiku (li 
jirriżulta f'fatalitajiet multipli); filwaqt li tiġi kkun­
sidrata din is-severità tal-konsegwenza ta' dan 
in-nuqqas, għandu jintwera li r-riskju huwa kkon­
trollat sa livell aċċettabbli. 

(6) Is-sistema awtomatika ta' gejġ varjabbli hija defi­
nita bħala kostitwent tal-interoperabbiltà (klawżola 
5.3.4b). Il-proċedura tal-valutazzjoni 
tal-konformità hija speċifikata fil-klawżola 
6.1.3.1a (livell IC), fil-klawżola 6.2.3.5 (rekwiżit 
ta' sikurezza) u fil-klawżola 6.2.3.7b (livell 
tas-subsistema) ta' din it-TSI. 

(7) Il-gejġ tal-linji ferrovjarji li l-unità hija kompa­
tibbli miegħu għandu jiġi rreġistrat 
fid-dokumentazzjoni teknika. Deskrizzjoni 
tal-operat ta' bidla fil-modalità normali, inkluż 
it-tip(i) ta' faċilità/faċilitajiet ta' bidla tal-gejġ 
tal-linji ferrovjarji li l-unità hija kompatibbli 
miegħu, għandha tkun parti mid-dokumentazzjoni 
teknika (ara wkoll il-klawżola 4.2.12.4(1) ta' din 
it-TSI). 

(8) Ir-rekwiżiti u l-valutazzjonijiet tal-konformità 
meħtieġa f'taqsimiet oħra ta' din it-TSI japplikaw 
b'mod indipendenti għal kull pożizzjoni tar-rota li 
tikkorrispondi għal gejġ tal-linji ferrovjarji parti­
kolari, u jridu jiġu ddokumentati kif meħtieġ. 

▼B
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4.2.3.6. M i n i m u m c u r v e r a d i u s 

(1) The minimum curve radius to be negotiated shall 
be 150 m for all units. 

4.2.3.7. L i f e g u a r d s 

(1) This requirement applies to units fitted with a 
driving cab. 

(2) The wheels shall be protected against damages 
caused by minor items on the rails. This require­
ment can be met by life guards in front of the 
wheels of the leading axle. 

(3) The height of the lower end of the life guard 
above the plain rail shall be: 

— 30 mm minimum in all conditions 

— 130 mm maximum in all conditions 

taking into account in particular wheel wear and 
suspension compression. 

(4) If an obstacle deflector specified in clause 4.2.2.5 
has its lower edge at less than 130 mm above the 
plain rail in all conditions, it fulfils the functional 
requirement of the life guards and therefore it is 
permissible not to fit life guards. 

(5) A life guard shall be designed to withstand a 
minimum longitudinal static force without perma­
nent deformation of 20 kN. This requirement shall 
be verified by a calculation. 

(6) A life guard shall be designed so that, during 
plastic deformation, it does not foul the track or 
running gear and that contact with the wheel 
tread, if it occurs, does not pose a risk of 
derailment. 

4.2.4. Braking 

4.2.4.1. G e n e r a l 

(1) The purpose of the train braking system is to 
ensure that the train's speed can be reduced or 
maintained on a slope, or that the train can be 
stopped within the maximum allowable braking 
distance. Braking also ensures the immobilisation 
of a train. 

(2) The primary factors that influence the braking 
performance are the braking power (braking 
force production), the train mass, the train rolling 
resistance, the speed, the available adhesion. 

(3) Individual unit performance for units operated in 
various train formations is defined so that the 
overall braking performance of the train can be 
derived. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 57 

(4) The braking performance is determined by dece­
leration profiles (deceleration = F(speed) and equi­
valent response time). 

Stopping distance, brake weight percentage (also 
called “lambda” or “braked mass percentage”), 
braked mass may also be used, and can be derived 
(directly or via stopping distance) from decelera­
tion profiles by a calculation. 

The braking performance could vary with the 
mass of the train or vehicle. 

(5) The minimum train braking performance required 
to operate a train on a line at an intended speed is 
dependent on the line characteristics (signalling 
system, maximum speed, gradients, line safety 
margin) and is a characteristic of the 
infrastructure. 

The train or vehicle main data characterising the 
braking performance is defined in the clause 
4.2.4.5 of this TSI. 

4.2.4.2. M a i n f u n c t i o n a l a n d s a f e t y r e q u i r e ­
m e n t s 

4.2.4.2.1. Functional requirements 

The following requirements apply to all units. 

Units shall be equipped with: 

(1) a main brake function used during operation for 
service and emergency braking. 

(2) a parking brake function used when the train is 
parked, allowing the application of a brake force 
without any available energy on board for an unli­
mited period of time. 

The main brake function of a train shall be: 

(3) continuous: the brake application signal is trans­
mitted from a central command to the whole train 
by a control line. 

(4) automatic: an inadvertent disruption (loss of inte­
grity, line de-energised, etc.) of the control line 
leads to brake activation on all vehicles of the 
train. 

(5) It is permitted to complement the main brake 
function by additional brake systems described 
in clause 4.2.4.7 (dynamic brake — braking 
system linked to traction system) and/or clause 
4.2.4.8 (braking system independent of adhesion 
conditions). 

▼B
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(6) The dissipation of the braking energy shall be 
considered in the design of the braking system, 
and shall not cause any damage to the components 
of the braking system in normal operation condi­
tions; this shall be verified by a calculation as 
specified in clause 4.2.4.5.4 of this TSI. 

The temperature reached around the brake compo­
nents shall also be considered in the design of the 
rolling stock. 

(7) The design of the brake system shall include 
means for monitoring and tests as specified in 
clause 4.2.4.9 of this TSI. 

The requirements below in this clause 4.2.4.2.1 
apply at train level to units for which the opera­
ting formation(s) is (are) defined at design stage 
(i.e. unit assessed in fixed formation, unit assessed 
in predefined formation(s), locomotive operated 
alone). 

(8) The braking performance shall be consistent with 
safety requirements expressed in clause 4.2.4.2.2 
in case of inadvertent disruption of the brake 
control line, and in the event of the braking 
energy supply being disrupted, the power supply 
failing or other energy source failure. 

(9) In particular, there shall be sufficient braking 
energy available on board the train (stored 
energy), distributed along the train consistent 
with the design of the brake system, to ensure 
the application of the required brake forces. 

(10) Successive applications and releases of the brake 
shall be considered in the design of the braking 
system (inexhaustibility). 

(11) In case of unintentional train separation, the two 
parts of the train shall be brought to a standstill; 
the braking performances on the two parts of the 
train are not required to be identical to the braking 
performance in normal mode. 

(12) In the event of the braking energy supply being 
disrupted or the power supply failing, it shall 
be possible to hold in a stationary position a 
unit with maximum braking load (as defined in 
clause 4.2.4.5.2) on a 40 ‰ gradient by using 
the friction brake of the main brake system 
alone, for at least two hours. 

(13) The unit braking control system shall have three 
control modes: 

— emergency braking: application of a prede­
fined brake force in a predefined maximum 
response time in order to stop the train with 
a defined level of brake performance. 

— service braking: application of an adjustable 
brake force in order to control the speed of 
the train, including stop and temporary 
immobilisation. 

▼B
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— parking braking: application of a brake force 
to maintain the train (or the vehicle) in perma­
nent immobilisation in a stationary position, 
without any available energy on board. 

(14) A brake application command, whatever its 
control mode, shall take control of the brake 
system, even in case of active brake release 
command; this requirement is permitted not to 
apply when intentional suppression of the brake 
application command is given by the driver (e.g. 
passenger alarm override, uncoupling…). 

(15) For speeds higher than 5 km/h, the maximum jerk 
due to the use of brakes shall be lower than 4 
m/s3. The jerk behaviour may be derived from 
the calculation and from the evaluation of the 
deceleration behaviour as measured during the 
brake tests (as described in the clauses 6.2.3.8 
and 6.2.3.9). 

4.2.4.2.2. Safety requirements 

(1) The braking system is the means to stop a train, 
and therefore contributes to the safety level of the 
railway system. 

The functional requirements expressed in clause 
4.2.4.2.1 contribute to ensure safe functioning of 
the braking system; nevertheless, a risk based 
analysis is necessary to evaluate the braking 
performance, as many components are involved. 

(2) For the hazardous scenarios considered, the 
corresponding safety requirements shall be met, 
as defined in the Table 3 below. 

Where a severity is specified within this table, it 
shall be demonstrated that the corresponding risk 
is controlled to an acceptable level, considering 
the functional failure with their typical credible 
potential to lead directly to that severity as defined 
within the table. 

Table 3 

Braking system — safety requirements 

Safety requirement to be met 

Functional failure with its hazardous 
scenario 

Associated 
severity/Conse­
quence to be 

prevented 

Minimum allowable number 
of combinations of failures 

No 1 

Applies to units fitted with a cab (brake command) 

After activation of an emergency 
brake command no deceleration 
of the train due to failure in the 
brake system (complete and 
permanent loss of the brake 
force). 

Note: activation by the driver or 
by the CCS system to be consi­
dered. Activation by passengers 
(alarm) not relevant for the 
present scenario. 

Fatalities 2 (no single failure is 
accepted) 
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Safety requirement to be met 

Functional failure with its hazardous 
scenario 

Associated 
severity/Conse­
quence to be 

prevented 

Minimum allowable number 
of combinations of failures 

No 2 

Applies to units equipped with traction equipment 

After activation of an emergency 
brake command, no deceleration 
of the train due to failure in the 
traction system (Traction force ≥ 
Brake force). 

Fatalities 2 (no single failure is 
accepted) 

No 3 

Applies to all units 

After activation of an emergency 
brake command, the stopping 
distance is longer than the one in 
normal mode due to failure(s) in 
the brake system. 

Note: the performance in the 
normal mode is defined in clause 
4.2.4.5.2. 

NA single point(s) failure(s) 
leading to the longest 
calculated stopping 
distance shall be identi­
fied, and the increase of 
the stopping distance 
compared to the normal 
mode (no failure) shall 
be determined. 

No 4 

Applies to all units 

After activation of a parking 
brake command, no parking 
brake force applied (complete 
and permanent loss of the parking 
brake force). 

NA 2 (no single failure is 
accepted) 

Additional brake systems shall be considered in 
the safety study under the conditions specified in 
clauses 4.2.4.7 and 4.2.4.8. 

The demonstration of compliance (conformity 
assessment procedure) is described in clause 
6.2.3.5 of this TSI. 

4.2.4.3. T y p e o f b r a k e s y s t e m 

(1) Units designed and assessed to be operated in 
general operation (various formations of vehicles 
from different origins; train formation not defined 
at design stage) on other track gauge systems than 
the 1 520 mm system shall be fitted with a brake 
system with a brake pipe compatible with the UIC 
brake system. To this end, the specification refe­
renced in Appendix J-1, index 22. “Requirements 
for the brake system of trains hauled by a loco­
motive” specifies the principles to be applied. 
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This requirement is set to ensure technical compa­
tibility of the brake function between vehicles of 
various origins in a train. 

(2) There is no requirement on the type of brake 
system for units (trainsets or vehicles) assessed 
in fixed or predefined formation. 

4.2.4.4. B r a k e c o m m a n d 

4.2.4.4.1. Emergency braking command 

(1) This clause applies to units fitted with a driver's 
cab. 

(2) At least two independent emergency brake 
command devices shall be available, allowing 
the activation of the emergency brake by a simple 
and single action from the driver in his normal 
driving position, using one hand. 

The sequential activation of these two devices 
may be considered in the demonstration of 
compliance to the safety requirement No 1 of 
Table 3 of clause 4.2.4.2.2. 

One of these devices shall be a red punch button 
(mushroom push button). 

The emergency brake position of these two 
devices when activated shall be self-locking by a 
mechanical device; unlocking this position shall 
be possible only by an intentional action. 

(3) The activation of the emergency brake shall also 
be possible by the Control-Command and signal­
ling on-board system, as defined in the TSI CCS. 

(4) Unless the command is cancelled, the emergency 
brake activation shall lead permanently, automati­
cally to the following actions: 

— transmission of an emergency brake command 
along the train by the brake control line, 

— cut-off of all tractive effort in less than 
2 seconds; this cut-off shall not be able to be 
reset until the traction command is cancelled 
by the driver, 

— an inhibition of all “release brake” commands 
or actions. 

4.2.4.4.2 Service braking command 

(1) This clause applies to units fitted with a driver's 
cab. 

(2) The service brake function shall allow the driver 
to adjust (by application or release) the brake 
force between a minimum and a maximum value 
in a range of at least 7 steps (including brake 
release and maximum brake force), in order to 
control the speed of the train. 
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(3) The service braking command shall be active only 
in one location in a train. To meet this require­
ment, it shall be possible to isolate the service 
braking function of the other service braking 
command(s) of the unit(s) part of a train forma­
tion, as defined for fixed and predefined forma­
tions. 

(4) When the speed of the train is higher than 
15 km/h, the service brake activation by the driver 
shall lead automatically to the cut-off of all trac­
tive effort; this cut-off shall not be reset until the 
traction command is cancelled by the driver. 

Notes: 

— in case of service brake and traction controlled by 
automatic speed regulation, the traction cut-off is 
not required to be cancelled by the driver. 

— a friction brake may be used intentionally at speed 
higher than 15 km/h with traction for specific 
purpose (de-icing, cleaning of brake components…); 
it shall not be possible to use these particular func­
tionalities in case of emergency or service brake 
activation. 

4.2.4.4.3 Direct braking command 

(1) Locomotives (units designed to haul freight 
wagons or passenger carriages) assessed for 
general operation shall be fitted with a direct 
brake system. 

(2) The direct brake system shall allow the application 
of a brake force on the concerned unit(s) indepen­
dently of the main brake command, with other 
unit(s) of the train remaining without brake 
applied. 

4.2.4.4.4 Dynamic braking command 

If a unit is equipped with a dynamic brake system: 

(1) It shall be possible to prevent the use of regene­
rative braking on electric units so that there is no 
return of energy to the overhead contact line when 
driving on a line which does not allow that. 

See also clause 4.2.8.2.3 for regenerative brake. 

(2) It is permitted to use a dynamic brake indepen­
dently from other brake systems, or together with 
other brake systems (blending). 

(3) Where on locomotives the dynamic brake is used 
independently from other brake systems, it shall 
be possible to limit the maximum value and rate 
of variation of the dynamic brake effort to prede­
fined values. 

Note: this limitation relates to the forces transmitted to 
the track when locomotive(s) is (are) integrated in a 
train. It may be applied at operating level by setting 
the values necessary for compatibility with a particular 
line (e.g. line with high gradient and low curve radius). 
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4.2.4.4.5 Parking braking command 

(1) This clause applies to all units. 

(2) The parking braking command shall lead to the 
application of a defined brake force for an unli­
mited period of time, during which a lack of any 
energy on board may occur. 

(3) It shall be possible to release the parking brake at 
standstill, including for rescue purposes. 

(4) For units assessed in fixed or predefined forma­
tions, and for locomotives assessed for general 
operation, the parking brake command shall be 
activated automatically when the unit is switched 
off. For other units, the parking brake command 
shall be either activated manually, or activated 
automatically when the unit is switched off. 

Note: the application of the parking brake force may 
depend on the status of the main brake function; it shall 
be effective when the energy on board to apply the 
main brake function is lost or is going to increase or 
decrease (after having switched on or off the unit). 

4.2.4.5. B r a k i n g p e r f o r m a n c e 

4.2.4.5.1 General requirements 

(1) The unit (trainset or vehicle) braking performance 
(deceleration = F(speed ) and equivalent response 
time) shall be determined by calculation as 
defined in the specification referenced in 
Appendix J-1, index 23, considering a level track. 

Each calculation shall be performed for wheel 
diameters corresponding to new, half-worn and 
worn wheels, and shall include the calculation of 
the required wheel/rail adhesion level (see clause 
4.2.4.6.1). 

(2) The friction coefficients used by friction brake 
equipment and considered in the calculation shall 
be justified (see the specification referenced in 
Appendix J-1, index 24). 

(3) The braking performance calculation shall be 
performed for the two control modes: emergency 
brake and maximum service brake. 

(4) The braking performance calculation shall be 
performed at design stage, and shall be revised 
(correction of parameters) after the physical tests 
required in the clauses 6.2.3.8 and 6.2.3.9, in 
order to be consistent with test results. 

The final braking performance calculation (consis­
tent with test results) shall be part of the technical 
documentation specified in clause 4.2.12. 
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(5) The maximum average deceleration developed 
with all brakes in use, including the brake inde­
pendent of wheel/rail adhesion, shall be lower 
than 2,5 m/s 

2 ; this requirement is linked to the 
longitudinal resistance of the track. 

4.2.4.5.2 Emergency braking 

Response time: 

(1) For units assessed in fixed formation(s) or prede­
fined formation(s), the equivalent response 
time (*) and the delay time (*) evaluated on the 
total emergency braking force developed in case 
of the emergency brake command shall be lower 
than the following values: 

— Equivalent response time: 

— 3 seconds for units of maximum design 
speed higher or equal to 250 km/h 

— 5 seconds for other units 

— Delay time: 2 seconds 

(2) For units designed and assessed for general opera­
tion, the response time shall be as specified for the 
UIC brake system (see also clause 4.2.4.3: the 
brake system shall be compatible with the UIC 
brake system). 

___________ 
(*) to be evaluated on the total brake force, or on 

pressure in brake cylinders in case of pneu­
matic brake system; definition according to 
the specification referenced in Appendix J-1, 
index 25, clause 5.3.3. 

Calculation of the deceleration: 

(3) For all units, the emergency braking performance 
calculation shall be performed in accordance with 
the specification referenced in Appendix J-1, 
index 26; the deceleration profile and stopping 
distances at the following initial speeds (if lower 
than the maximum design speed of the unit) shall 
be determined: 30 km/h; 100 km/h; 120 km/h; 
140 km/h; 160 km/h; 200 km/h; 230 km/h; 
300 km/h; maximum design speed of the unit. 

(4) For units designed and assessed for general opera­
tion, the brake weight percentage (lambda) shall 
also be determined. 

The specification referenced in Appendix J-1, 
index 25, clause 5.12 specifies how other parame­
ters (brake weight percentage (lambda), braked 
mass) can be derived from the calculation of the 
deceleration or from the stopping distance of the 
unit. 
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(5) The emergency braking performance calculation 
shall be performed with a brake system in two 
different modes, and considering degraded 
conditions: 

— Normal mode: no failure in the brake system 
and nominal value of the friction coefficients 
(corresponding to dry conditions) used by fric­
tion brake equipment. This calculation 
provides the braking performance normal 
mode. 

— Degraded mode: corresponding to the failures 
considered in clause 4.2.4.2.2, hazard no. 3, 
and nominal value of the friction coefficients 
used by friction brake equipment. Degraded 
mode shall consider possible single failures; 
to that end, the emergency braking perfor­
mance shall be determined for the case of 
single point(s) failure(s) leading to the longest 
stopping distance, and the associated single 
failure shall be clearly identified (component 
involved and failure mode, failure rate if avai­
lable). 

— Degraded conditions: in addition, the emer­
gency braking performance calculation shall 
be performed with reduced values of the fric­
tion coefficient, with consideration of limit 
values for temperature and humidity (see the 
specification referenced in Appendix J-1, 
index 27, clause 5.3.1.4). 

Note: these different modes and conditions have 
to be considered particularly when advanced 
Control Command and Signalling systems (such 
as ETCS) are implemented, aiming at optimising 
the railway system. 

(6) The emergency braking performance calculation 
shall be performed for the three following load 
conditions: 

— minimum load: “design mass in working 
order” (as described in clause 4.2.2.10) 

— normal load: “design mass under normal 
payload” (as described in clause 4.2.2.10) 

— maximum braking load: load condition lower 
or equal to “design mass under exceptional 
payload” (as described in clause 4.2.2.10) 

In case this load condition is lower than 
“design mass under exceptional payload”, it 
shall be justified and documented in the 
general documentation described in 
clause 4.2.12.2. 

(7) Tests shall be performed to validate the emer­
gency braking calculation, according to the 
conformity assessment procedure specified in 
clause 6.2.3.8. 
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(8) For each load condition, the lowest result (i.e. 
leading to longest stopping distance) of the “emer­
gency braking performance in normal mode” 
calculations at the design maximum speed (revised 
according to the results of tests required above) 
shall be recorded in the technical documentation 
defined in clause 4.2.12.2 of this TSI. 

(9) Additionally, for units assessed in fixed or prede­
fined formation of design maximum speed higher 
than or equal to 250 km/h, the stopping distance 
in case of “emergency braking performance in 
normal mode” shall not exceed the following 
values for the load condition “normal load”: 

— 5 360 m from the speed of 350 km/h (if ≤ 
design maximum speed). 

— 3 650 m from the speed 300 km/h (if ≤ design 
maximum speed). 

— 2 430 m from the speed 250 km/h. 

— 1 500 m from the speed 200 km/h. 

4.2.4.5.3. Service braking 

Calculation of the deceleration: 

(1) For all units, the maximum service braking perfor­
mance calculation shall be performed in accor­
dance with the specification referenced in 
Appendix J-1, index 28 with a brake system in 
normal mode, with nominal value of the friction 
coefficients used by friction brake equipment for 
the load condition “design mass under normal 
payload” at the design maximum speed. 

(2) Tests shall be performed to validate the maximum 
service braking calculation, according to the 
conformity assessment procedure specified in 
clause 6.2.3.9. 

Maximum service braking performance: 

(3) When the service braking has higher design 
performance capability than the emergency 
braking, it shall be possible to limit the maximum 
service braking performance (by design of the 
braking control system, or as a maintenance acti­
vity) at a level lower than the emergency braking 
performance. 

Note: A Member State may ask the emergency braking 
performance to be at a higher level than the maximum 
service braking performance for safety reasons, but in 
any case it cannot prevent the access to a railway 
undertaking using a higher maximum service braking 
performance, unless that Member State is able to 
demonstrate that the national safety level is endangered. 
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4.2.4.5.4 Calculations related to thermal capacity 

(1) This clause applies to all units. 

(2) For OTMs, it is allowed to verify this requirement 
by temperature measurements on wheels and 
brake equipment. 

(3) The brake energy capacity shall be verified by 
calculation showing that the braking system in 
normal mode is designed to withstand the dissipa­
tion of the braking energy. The reference values 
used in this calculation for the components of the 
braking system that dissipate energy shall either 
be validated by a thermal test or by previous 
experience. 

This calculation shall include the scenario consis­
ting of 2 successive emergency brake applications 
from the maximum speed (time interval corres­
ponding to the time needed to accelerate the 
train up to the maximum speed) on level track 
for the load condition “maximum braking load”. 

In case of unit that cannot be operated alone as a 
train, the time interval between 2 successive emer­
gency brake applications used in the calculation 
shall be reported. 

(4) The maximum line gradient, associated length and 
operating speed for which the brake system is 
designed in relation with brake thermal energy 
capacity shall also be defined by a calculation 
for the load condition “maximum braking load”, 
with the service brake being used to maintain the 
train at a constant operating speed. 

The result (maximum line gradient, associated 
length and operating speed) shall be recorded in 
the rolling stock documentation defined in clause 
4.2.12 of this TSI. 

The following “reference case” for the slope to be 
considered is suggested: maintain the speed of 
80 km/h on a slope of 21 ‰ constant gradient 
over a distance of 46 km. If this reference case 
is used, the documentation may only mention the 
compliance to it. 

(5) For units assessed in fixed and predefined forma­
tion of design maximum speed higher than or 
equal to 250 km/h, they shall additionally be 
designed to operate with braking system in normal 
mode and load condition “maximum braking 
load” at speed equal to 90 % of the maximum 
operating speed on maximum descending gradient 
of 25 ‰ during 10 km, and on maximum descen­
ding gradient of 35 ‰ during 6 km. 

4.2.4.5.5 Parking brake 

Performance: 

(1) A unit (train or vehicle) in load condition “design 
mass in working order” without any power supply 
available, and stationary permanently on a 40 ‰ 
gradient, shall be kept immobilised. 
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(2) Immobilisation shall be achieved by means of the 
parking brake function, and additional means (e.g. 
scotches) in case where the parking brake is 
unable to achieve the performance on its own; 
the required additional means shall be available 
on board the train. 

Calculation: 

(3) The unit (train or vehicle) parking brake perfor­
mance shall be calculated as defined in the speci­
fication referenced in Appendix J-1, index 29. The 
result (gradient where the unit is kept immobi­
lised by the parking brake alone) shall be recorded 
in the technical documentation defined in clause 
4.2.12 of this TSI. 

4.2.4.6. W h e e l r a i l a d h e s i o n p r o f i l e — W h e e l 
s l i d e p r o t e c t i o n s y s t e m 

4.2.4.6.1 Limit of wheel rail adhesion profile 

(1) The braking system of a unit shall be designed so 
that emergency brake performance (dynamic brake 
included if it contributes to the performance) and 
the service brake performance (without dynamic 
brake) do not assume a calculated wheel/rail adhe­
sion for each wheelset in the speed range > 
30 km/h and < 250 km/h higher than 0,15 with 
the following exceptions: 

— for units assessed in fixed or predefined 
formation(s) having 7 axles or less, the calcu­
lated wheel/rail adhesion shall not be higher 
than 0,13, 

— for units assessed in fixed or predefined 
formation(s) having 20 axles or more the 
calculated wheel/rail adhesion for the load 
case “minimum load” is permitted to be higher 
than 0,15, but shall not be higher than 0,17. 

Note: for the load case “normal load”, there is no 
exception; the limit value of 0,15 applies. 

This minimum number of axles may be reduced to 
16 axles if the test required in Section 4.2.4.6.2 
related to the efficiency of the WSP system is 
performed for the load case “minimum load”, 
and provides positive result. 

In the speed range > 250 km/h and < = 350 km/h, 
the three limit values above shall decline linearly 
in order to be reduced by 0,05 at 350 km/h. 

(2) The above requirement shall also apply for a 
direct brake command described in clause 
4.2.4.4.3. 
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(3) The design of a unit shall not assume wheel/rail 
adhesion higher than 0,12 when calculating the 
parking brake performance. 

(4) These limits of wheel rail adhesion shall be veri­
fied by calculation with the smallest wheel 
diameter, and with the 3 load conditions consi­
dered in clause 4.2.4.5.2. 

All values of adhesion shall be rounded to two decimal 
places. 

4.2.4.6.2. Wheel slide protection system 

(1) A wheel slide protection system (WSP) is a 
system designed to make the best use of available 
adhesion by a controlled reduction and restoration 
of the brake force to prevent wheelsets from 
locking and uncontrolled sliding, thereby minimi­
sing the extension of stopping distances and 
possible wheel damage. 

Requirements on the presence and use of a WSP 
system on the unit: 

(2) Units designed for maximum service speed higher 
than 150 km/h shall be fitted with a wheel slide 
protection system. 

(3) Units equipped with brake blocks on wheel 
running surface with a brake performance which 
assumes in the speed range > 30 km/h a calculated 
wheel/rail adhesion higher than 0.12 shall be fitted 
with a wheel slide protection system. 

Units not equipped with brake blocks on wheel 
running surface with a brake performance which 
assumes in the speed range > 30 km/h a calculated 
wheel/rail adhesion higher than 0. 11 shall be 
fitted with a wheel slide protection system. 

(4) The requirement on the wheel slide protection 
system above shall apply to the two brake 
modes: emergency brake and service brake. 

It shall also apply to the dynamic brake system, 
which is part of the service brake, and can be part 
of the emergency brake (see clause 4.2.4.7). 

Requirements on the WSP system performance: 

(5) For units equipped with a dynamic braking 
system, a WSP system (if present according to 
the point above) shall control the dynamic brake 
force; when this WSP system is not available, the 
dynamic brake force shall be inhibited, or limited 
in order not to lead a wheel/rail adhesion demand 
higher than 0.15. 
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(6) The wheel slide protection system shall be 
designed according to the specification referenced 
in Appendix J-1, index 30, clause 4; the confor­
mity assessment procedure is specified in clause 
6.1.3.2. 

(7) Requirements on performance at unit level: 

If a unit is equipped with a WSP, a test shall be 
done to verify the efficiency of the WSP system 
(maximum extension of the stopping distance 
compared to stopping distance on dry rail) when 
integrated in the unit; the conformity assessment 
procedure is specified in clause 6.2.3.10. 

The relevant components of the wheel slide 
protection system shall be considered in the safety 
analysis of the emergency brake function required 
in clause 4.2.4.2.2. 

(8) Wheel rotation monitoring system (WRM): 

Units of design maximum speed higher or equal 
to 250 km/h shall be equipped with a wheel rota­
tion monitoring system to advise the driver that an 
axle has seized; the wheel rotation monitoring 
system shall be designed according to the specifi­
cation referenced in Appendix J-1, index 30, 
clause 4.2.4.3. 

4.2.4.7. D y n a m i c b r a k e — B r a k i n g s y s t e m 
l i n k e d t o t r a c t i o n s y s t e m 

Where the braking performance of the dynamic brake or 
of braking system linked to the traction system is 
included in the performance of the emergency braking 
in normal mode defined in clause 4.2.4.5.2, the dynamic 
brake or the braking system linked to traction: 

(1) Shall be commanded by the main brake system 
control line (see clause 4.2.4.2.1). 

(2) Shall be subject to a safety analysis covering the 
hazard “after activation of an emergency 
command, complete loss of the dynamic brake 
force”. 

This safety analysis shall be considered in the safety 
analysis required by the safety requirement N° 3 set 
out in clause 4.2.4.2.2 for the emergency brake 
function. 

For electric units, in case the presence on-board the unit 
of the voltage delivered by the external power supply is 
a condition for the dynamic brake application, the safety 
analysis shall cover failures leading to absence on-board 
the unit of that voltage. 

In case the hazard above is not controlled at the level of 
the rolling stock (failure of the external power supply 
system), the braking performance of the dynamic brake 
or of braking system linked to the traction system shall 
not be included in the performance of the emergency 
braking in normal mode defined in clause 4.2.4.5.2. 
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4.2.4.8. B r a k i n g s y s t e m i n d e p e n d e n t o f a d h e ­
s i o n c o n d i t i o n s 

4.2.4.8.1. General 

(1) Brake systems able to develop a brake force 
applied on the rail, independent of the wheel/rail 
adhesion condition, are a means of providing 
additional braking performance when the 
requested performance is higher than the perfor­
mance corresponding to the limit of the available 
wheel rail adhesion (see clause 4.2.4.6). 

(2) It is permissible to include the contribution of 
brakes independent of wheel/rail adhesion in the 
braking performance in normal mode defined in 
clause 4.2.4.5 for the emergency brake; in such a 
case, the brake system independent of adhesion 
condition: 

(3) Shall be commanded by the main brake system 
control line (see clause 4.2.4.2.1). 

(4) Shall be subject of a safety analysis covering the 
hazard “after activation of an emergency 
command, complete loss of the brake force inde­
pendent of the wheel/rail adhesion”. 

This safety analysis shall be considered in the 
safety analysis required by the safety requirement 
No 3 set out in clause 4.2.4.2.2 for the emergency 
brake function. 

▼M3 
4.2.4.8.2. Brejk manjetiku tal-binarji 

(1) Issir referenza għar-rekwiżiti dwar il-brejkijiet 
manjetiċi speċifikati għal kompatibbiltà ma' 
sistemi tad-detezzjoni tal-ferroviji abbażi ta' kunt­
jaturi tal-fusien fil-punt 4.2.3.3.1.2(10) ta' din 
it-TSI. 

(2) Brejk manjetiku tal-binarji huwa permess li jintuża 
bħala brejk ta' emerġenza, kif imsemmi fit-TSI 
INF, klawżola 4.2.6.2.2. 

(3) Il-karatteristiċi ġeometriċi tal-elementi tat-tarf 
tal-kalamita f'kuntatt mal-linja ferrovjarja 
għandhom ikunu kif speċifikat għal wieħed 
mit-tipi deskritti fl-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 31. 

(4) Brejk manjetiku tal-binarji m'għandux jintuża f've­
loċità ta' aktar minn 280 km/h. 

(5) Il-prestazzjoni tal-ibbrejkjar tal-unità speċifikata 
fil-klawżoli 4.2.4.5.2 ta' din it-TSI għandha tiġi 
determinata bl-użu u mingħajr l-użu ta' brejkijiet 
manjetiċi tal-binarji. 

4.2.4.8.3. Brejk b'eddy current fuq il-binarju 

(1) Din il-klawżola tkopri biss brejk b'eddy current 
fuq il-binarju li jiżviluppa forza tal-ibbrejkjar 
bejn l-unità u l-linja ferrovjarja. 

(2) Ir-rekwiżiti dwar il-brejkijiet b'eddy current fuq 
il-binarju speċifikati għal kompatibbiltà ma' 
sistema tad-detezzjoni tal-ferroviji abbażi ta' kunt­
jaturi tal-fusien, ċirkwiti tal-binarju, detetturi 
tar-roti u detetturi tal-vetturi abbażi ta' ċirkwiti 
induttivi tal-ferrovija huma msemmija 
fil-punt 4.2.3.3.1.2(10) ta' din it-TSI. 
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(3) Jekk brejk b'eddy current fuq il-binarju jkun 
jeħtieġ spostament tal-kalamiti tiegħu meta jiġi 
applikat il-brejk, il-moviment mhux ostakolat ta' 
dawn il-kalamiti bejn il-pożizzjonijiet tal-“brejk 
rilaxxat” u tal-“brejk applikat” għandu jintwera 
permezz ta' kalkolu skont l-ispeċifikazzjoni msem­
mija fl-Appendiċi J-1, inidiċi 14. 

(4) Id-distanza massima bejn il-brejk b'eddy current 
fuq il-binarju u l-binarju korrispondenti għall- 
pożizzjoni ta' “brejk rilaxxat” trid tiġi rreġistrata 
fid-dokumentazzjoni teknika deskritta fil-klawżola 
4.2.12 ta' din it-TSI. 

(5) Il-brejk b'eddy current fuq il-binarju m'għandux 
jopera taħt limitu ta' veloċità stabbilit. 

(6) Il-kundizzjonijiet tal-użu ta' brejk b'eddy current 
fuq il-binarju għal kompatibbiltà teknika 
mal-binarju mhumiex armonizzati (fir-rigward, 
b'mod partikolari, tal-effett tagħhom fuq it-tisħin 
tal-linji ferrovjarji u l-forza vertikali) u huma punt 
mhux konkluż. 

(7) Ir-Reġistru tal-Infrastruttura jindika għal kull 
sezzjoni tal-binarji jekk l-użu tagħhom ikunx 
permess, u jipprevedi, f'tali każ, il-kundizzjonijiet 
tal-użu tagħhom. 

— Id-distanza massima bejn il-brejk b'eddy 
current fuq il-binarju u l-binarju korrispondenti 
għall-pożizzjoni ta' “brejk rilaxxat” imsemmi 
fil-punt (4), 

— Il-livell tal-veloċità stabbilit imsemmi fil-punt 
(5), 

— Il-forza vertikali bħala funzjoni tal-veloċità 
tal-ferrovija, għall-każ ta' applikazzjoni sħiħa 
tal-brejk b'eddy current fuq il-binarju 
(ibbrejkjar f'każ ta' emerġenza) u applikazzjoni 
limitata tal-brejk b'eddy current (ibbrejkjar 
tas-servizz), 

— Il-forza tal-ibbrejkjar bħala funzjoni 
tal-veloċità tal-ferrovija, għall-każ ta' appli­
kazzjoni sħiħa tal-brejk b'eddy current fuq 
il-binarju (ibbrejkjar f'każ ta' emerġenza) u 
applikazzjoni limitata tal-brejk b'eddy current 
(ibbrejkjar tas-servizz), 

(8) Il-prestazzjoni tal-ibbrejkjar tal-unità speċifikata 
fil-klawżoli 4.2.4.5.2 u 4.2.4.5.3 ta' din it-TSI 
għandha tiġi determinata bl-użu u mingħajr l-użu 
ta' brejkijiet b'eddy current fuq il-binarju. 

▼B 
4.2.4.9. B r a k e s t a t e a n d f a u l t i n d i c a t i o n 

(1) Information available to train staff shall allow the 
identification of degraded conditions concerning 
the rolling stock (brake performance lower than 
the performance required), for which specific 
operating rules apply. To that end, it shall be 
possible at certain phases during operation for 
the train staff to identify the status (applied or 
released or isolated) of the main (emergency and 
service) and parking brake systems, and the status 
of each part (including one or several actuators) of 
these systems that can be controlled and/or 
isolated independently. 
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(2) If the parking brake always depends directly on 
the state of main brake system, it is not required 
to have an additional and specific indication for 
the parking brake system. 

(3) The phases that shall be considered during opera­
tion are standstill and running. 

(4) When at a standstill, train staff shall be able to 
check from inside and/or outside of the train: 

— The continuity of the train brake control 
command line, 

— The availability of the braking energy supply 
along the train, 

— The status of the main brake and parking 
brake systems and the status of each part 
(including one or several actuators) of these 
systems that can be controlled and/or isolated 
separately (as described above in the first para­
graph of this clause), excepted for dynamic 
brake and braking system linked to traction 
systems. 

(5) When running, the driver shall be able to check 
from the driving position in the cab: 

— The status of the train brake control command 
line, 

— The status of the train brake energy supply, 

— The status of the dynamic brake and braking 
system linked to traction system where they 
are included in the performance of the emer­
gency braking in normal mode, 

— The status applied or released of at least one 
part (actuator) of the main brake system which 
is controlled independently (e.g. a part which 
is installed on the vehicle fitted with an active 
cab). 

(6) The function providing the information described 
above to the train staff is a function essential to 
safety, as it is used for the train staff to evaluate 
the braking performance of the train. 

Where local information is provided by indicators, 
the use of harmonised indicators ensures the 
required safety level. 

Where a centralised control system allowing the 
train staff to perform all checks from one location 
(i.e. inside the drivers cab) is provided, it shall be 
subject to a reliability study, considering the 
failure mode of components, redundancies, 
periodic checks and other provisions; based on 
this study, operating conditions of the centralised 
control system shall be defined and provided in 
the operating documentation described in clause 
4.2.12.4. 

▼B
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(7) Applicability to units intended for general 
operation: 

Only functionalities that are relevant to the design 
characteristics of the unit (e.g. presence of a 
cab,…) shall be considered. 

The signals transmission required (if any) between 
the unit and the other coupled unit(s) in a train for 
the information regarding the brake system to be 
available at train level shall be documented, taking 
into account functional aspects. 

This TSI does not impose any technical solution 
regarding physical interfaces between units. 

4.2.4.10. B r a k e r e q u i r e m e n t s f o r r e s c u e p u r p o s e s 

(1) All brakes (emergency, service, parking) shall be 
fitted with devices allowing their release and 
isolation. These devices shall be accessible and 
functional whether the train or vehicle is: 
powered, non-powered or immobilised without 
any available energy on board. 

(2) For units intended to be operated on other track 
gauge systems than 1 520 mm system, it shall be 
possible, following a failure during operation, to 
rescue a train with no energy available on board 
by a recovery power unit equipped with a pneu­
matic brake system compatible with the UIC 
brake system (brake pipe as braking control 
command line). 

Note: see clause 4.2.2.2.4 of this TSI for mecha­
nical and pneumatical interfaces of the recovery 
unit. 

(3) During the rescue, it shall be possible to have a 
part of the brake system of the rescued train 
controlled by means of an interface device; in 
order to meet this requirement, it is allowed to 
rely on low voltage provided by a battery to 
supply control circuits on the rescued train. 

(4) The braking performance developed by the 
rescued train in this particular operating mode 
shall be evaluated by a calculation, but is not 
required to be the same as the braking perfor­
mance described in clause 4.2.4.5.2. The calcu­
lated braking performance and rescue operating 
conditions shall be part of the technical documen­
tation described in clause 4.2.12. 

(5) This requirement does not apply to units which 
are operated in a train formation of less than 
200 tons (load condition “design mass in working 
order”). 

▼B
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4.2.5. Passenger-related items 

For information purposes only, the following 
non-exhaustive list gives an overview of the basic para­
meters covered by the TSI PRM, which are applicable 
to units which are intended to carry passengers: 

— seats, including priority seats 

— wheelchair spaces 

— exterior doors, including dimensions, passenger 
interface for controls 

— interior doors, including dimensions, passenger 
interface for controls 

— toilets 

— clearways 

— lighting 

— customer information 

— floor height changes 

— handrails 

— wheelchair-accessible sleeping accommodation 

— step position for vehicle access and egress, inclu­
ding steps and boarding aids. 

Additional requirements are specified below in this 
clause. 

4.2.5.1. S a n i t a r y s y s t e m s 

(1) If a water tap is provided in a unit and unless the 
water is provided from the tap in accordance with 
Council Directive 98/83/EC ( 1 ), a visual sign shall 
clearly indicate that the water provided at the tap 
is not drinkable. 

(2) Sanitary systems (toilets, washrooms, bar/restau­
rant facilities) where fitted shall not allow the 
release of any material that may be detrimental 
to the health of people or to the environment. 
Released materials (i.e. treated water; water with 
soap directly released from washrooms excluded) 
shall be conformant to the following Directives: 

— The bacterial content of water discharged from 
sanitary systems shall not at any time exceed 
the bacterial content value for Intestinal ente­
rococci and Escherichia coli bacteria specified 
as “good” for Inland waters in Directive 
2006/7/EC of the European Parliament and 
of the Council ( 2 ) concerning the management 
of bathing water quality. 

▼B 

( 1 ) Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for 
human consumption (OJ L 330, 5.12.1998, p. 32). 

( 2 ) Directive 2006/7/EC of the European Parliament and of the Council of 15 February 2006 
concerning the management of bathing water quality and repealing Directive 76/160/EEC 
(OJ L 64, 4.3.2006, p. 37).
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— The treatment processes shall not introduce 
substances that are identified in Annex I of 
Directive 2006/11/EC of the European Parlia­
ment and of the Council ( 1 ) on pollution 
caused by certain dangerous substances disc­
harged into the aquatic environment of the 
Union. 

(3) To limit the dispersion of released liquid on the 
trackside, uncontrolled discharge from any source 
shall take place downwards only, under the body 
frame of the vehicle in a distance not greater than 
0,7 metres from the longitudinal centre line of the 
vehicle. 

(4) The following shall be provided in the technical 
documentation described in clause 4.2.12: 

— The presence and type of toilets in a unit, 

— The characteristics of the flushing medium, if 
it is not clean water, 

— The nature of the treatment system for released 
water and the standards against which confor­
mity has been assessed. 

4.2.5.2. A u d i b l e c o m m u n i c a t i o n s y s t e m 

(1) This clause applies to all units designed to carry 
passengers and units designed to haul passenger 
trains. 

(2) Trains shall be equipped as a minimum with a 
means of audible communication: 

— for the train crew to address the passengers in 
a train 

— for internal communication between the train 
crew and in particular between the driver and 
staff in the passenger area (if any). 

(3) The equipment shall be able to remain on standby 
independently of the main energy source for at 
least three hours. During the standby time the 
equipment shall be able to actually function at 
random intervals and periods during an accumu­
lated time of 30 minutes. 

(4) The communication system shall be designed in 
such a manner that it continues to operate at least 
half (distributed throughout the train) of its louds­
peakers in the event of a failure in one of its 
transmission elements or, as an alternative, 
another means shall be available to inform the 
passengers in the event of a failure. 

(5) Provisions for passengers to contact train crew are 
prescribed in clause 4.2.5.3 (passenger alarm) and 
in clause 4.2.5.4 (communication devices for 
passengers) 

▼B 

( 1 ) 32006L0011: Directive 2006/11/EC of the European Parliament and of the Council of 
15 February 2006 on pollution caused by certain dangerous substances discharged into 
the aquatic environment of the Community (OJ L 64, 4.3.2006, p. 52).



 

02014R1302 — MT — 11.03.2020 — 004.001 — 77 

(6) Applicability to units intended for general 
operation: 

Only functionalities that are relevant to the design 
characteristics of the unit (e.g. presence of a cab, 
of a crew interface system,…) shall be considered. 

The signals transmission required between the unit 
and the other coupled unit(s) in a train for the 
communication system to be available at train 
level shall be implemented and documented, 
taking into account functional aspects. 

This TSI does not impose any technical solution 
regarding physical interfaces between units. 

4.2.5.3. P a s s e n g e r a l a r m 

4.2.5.3.1 General 

(1) This clause is applicable to all units designed to 
carry passengers and units designed to haul 
passenger trains. 

(2) The passenger alarm function gives to anyone in 
the train the opportunity to advise the driver of a 
potential danger, and has consequences at opera­
ting level when activated (e.g. braking initiation in 
absence of reaction from the driver); it is a safety 
related function, for which the requirements, 
including safety aspects, are set out in this clause. 

4.2.5.3.2 Requirements for information interfaces 

(1) With the exception of toilets and gangways, each 
compartment, each entrance vestibule and all other 
separated areas intended for passengers shall be 
equipped with at least one clearly visible and indi­
cated alarm device to inform the driver of a poten­
tial danger. 

(2) The alarm device shall be designed so that once 
activated it cannot be cancelled by passengers. 

(3) At the triggering of the passenger alarm, both 
visual and acoustic signs shall indicate to the 
driver that one or more passenger alarms have 
been activated. 

(4) A device in the cab shall allow the driver to 
acknowledge his awareness of the alarm. The 
driver's acknowledgement shall be perceivable at 
the place where the passenger alarm was triggered 
and shall stop the acoustic signal in the cab. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 78 

(5) On the driver's initiative, the system shall allow a 
communication link to be established between the 
driver's cab and the place where the alarm(s) 
was/were triggered for units designed for opera­
tion without staff on-board (other than driver).For 
units designed for operation with staff on-board 
(other than driver), it is permitted to have this 
communication link established between the 
driver's cab and the staff on-board. 

The system shall allow the driver to cancel this 
communication link on his initiative. 

(6) A device shall enable the crew to reset the 
passenger alarm. 

4.2.5.3.3 Requirements for activation of the brake by the 
passenger alarm 

(1) When the train is stopped at a platform or depar­
ting from a platform, activation of a passenger 
alarm shall lead to a direct application of the 
service brake or the emergency brake, resulting 
in a complete stop. In this case, only after the 
train has come to a complete stop, a system 
shall allow the driver to cancel any automatic 
braking action initiated by the passenger alarm; 

(2) In other situations, 10 +/-1 seconds after activa­
tion of the (first) passenger alarm, at least an 
automatic service brake shall be initiated unless 
the passenger alarm is acknowledged by the driver 
within this time. The system shall allow the driver 
to override at any time an automatic braking 
action initiated by the passenger alarm. 

4.2.5.3.4 Criteria for a train departing from a platform 

(1) A train is deemed to be departing from a platform 
during the period of time elapsing between the 
moment when door status is changed from 
“released” to “closed and locked” and the moment 
when the train has partly left the platform. 

(2) This moment shall be detected on-board (function 
allowing physical detection of the platform or 
based on speed or distance criteria, or any alter­
native criteria). 

(3) For units intended to operate on lines that are 
fitted with the ETCS track side system for 
control-command and signalling (including 
“passenger door” information as described in 
Annex A Index 7 of TSI CCS), this on-board 
device shall be able to receive from the ETCS 
system the information related to platform. 

▼B
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4.2.5.3.5 Safety requirements 

(1) For the scenario “failure in the passenger alarm 
system leading to the impossibility for a passenger 
to initiate the activation of brake in order to stop 
the train when train departs from a platform”, it 
shall be demonstrated that the risk is controlled to 
an acceptable level considering that the functional 
failure has typical credible potential to lead 
directly to “single fatality and/or severe injury”. 

(2) For the scenario “failure in the passenger alarm 
system leading to no information given to the 
driver in case of activation of a passenger 
alarm”, it shall be demonstrated that the risk is 
controlled to an acceptable level considering that 
the functional failure has typical credible potential 
to lead directly to “single fatality and/or severe 
injury”. 

(3) The demonstration of conformity (conformity 
assessment procedure) is described in clause 
6.2.3.5 of this TSI. 

4.2.5.3.6 Degraded mode 

(1) Units fitted with a driver's cab shall be fitted with 
a device which allows authorised staff to isolate 
the passenger alarm system. 

(2) If the passenger alarm system is not functioning, 
either after intentional isolation by staff, due to a 
technical failure, or by coupling the unit with 
a non-compatible unit, this shall be permanently 
indicated to the driver in the active driver's cab, 
and application of the passenger alarm shall result 
in a direct application of brakes. 

(3) A train with an isolated passenger alarm system 
does not meet the minimum requirements for 
safety and interoperability as defined in this TSI 
and shall therefore be regarded to as being in 
degraded mode. 

4.2.5.3.7 Applicability to units intended for general operation 

(1) Only functionalities that are relevant to the design 
characteristics of the unit (e.g. presence of a cab, 
of a crew interface system,…) shall be considered. 

(2) The signals transmission required between the unit 
and the other coupled unit(s) in a train for the 
passenger alarm system to be available at train 
level shall be implemented and documented, 
taking into account functional aspects described 
above in this clause. 

(3) This TSI does not impose any technical solution 
regarding physical interfaces between units. 

▼B
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4.2.5.4. C o m m u n i c a t i o n d e v i c e s f o r p a s s e n g e r s 

(1) This clause applies to all units designed to carry 
passengers and units designed to haul passenger 
trains. 

(2) Units designed for operation without staff 
on-board (other than driver) shall be equipped 
with a “communication device” for passengers to 
inform a person who can take appropriate action. 

(3) The requirements to the location of the “commu­
nication device” are the ones applicable for the 
passenger alarm as defined in clause 4.2.5.3 
“Passenger alarm: functional requirements”. 

(4) The system shall allow the communication link to 
be requested on the initiative of the passenger. 
The system shall allow the person receiving the 
communication (e.g. driver) to cancel this commu­
nication link at his initiative. 

(5) The “communication device” interface to passen­
gers shall be indicated by a harmonised sign, shall 
include visual and tactile symbols and shall emit a 
visual and audible indication that it has been 
operated. These elements shall be in accordance 
with the PRM TSI. 

(6) Applicability to units intended for general 
operation: 

Only functionalities that are relevant to the design 
characteristics of the unit (e.g. presence of a cab, 
of a crew interface system, etc.) shall be 
considered. 

The signals transmission required between the unit 
and the other coupled unit(s) in a train for the 
communication system to be available at train 
level shall be implemented and documented, 
taking into account functional aspects. 

This TSI does not impose any technical solution 
regarding physical interfaces between units. 

4.2.5.5. E x t e r i o r d o o r s : p a s s e n g e r a c c e s s t o a n d 
e g r e s s f r o m R o l l i n g S t o c k 

4.2.5.5.1. General 

(1) This clause applies to all units designed to carry 
passengers and units designed to haul passenger 
trains. 

(2) Doors intended for staff and freight are dealt with 
in clauses 4.2.2.8 and 4.2.9.1.2 of this TSI. 

(3) The control of external passenger access doors is a 
function essential to safety; the functional and 
safety requirements expressed in this clause are 
necessary to ensure the safety level required. 

4.2.5.5.2 Terminology used 

(1) In the context of this clause a “door” is an 
external passenger access door (with one or 
more leaves), intended primarily for passengers 
to enter and leave the unit. 

▼B
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(2) A “locked door” is a door held closed by a 
physical door locking device 

(3) A “door locked out of service” is a door immo­
bilised in a closed position by a manually operated 
mechanical locking device. 

(4) A door “released” is a door that is able to be 
opened by operating the local or, central door 
control, (where the latter is available). 

(5) For the purpose of this clause, a train is assumed 
to be at a standstill when the speed has decreased 
to 3 km/h or less. 

(6) For the purpose of this clause, “train crew” means 
one member of the on-board staff in charge of the 
checks related to the door system; it may be the 
driver or another member of the on-board staff. 

4.2.5.5.3. Door closing and locking 

(1) The door control device shall allow the train crew 
to close and lock all the doors before the train 
departs. 

(2) Where a movable step has to be retracted, the 
closing sequence shall include the movement of 
the step to the retracted position. 

(3) When the centralised door closing and locking is 
activated from a local control, adjacent to a door, 
it is permissible for this door to remain open when 
the other doors close and lock. The door control 
system shall allow the staff to close and lock this 
door subsequently before departure. 

(4) The doors shall be kept closed and locked until 
they are released in accordance with clause 
4.2.5.5.6 “Door opening”. In the event of loss of 
power to the door controls, the doors shall be kept 
locked by the locking mechanism. 

Note: see clause 4.2.2.3.2 of TSI PRM for alert signal 
when closing a door. 

Door obstacle detection: 

(5) External passenger access doors shall incorporate 
devices that detect if they close on an obstacle 
(e.g. a passenger). Where an obstacle is detected 
the doors shall automatically stop, and remain free 
for a limited period of time or reopen. The sensi­
tivity of the system shall be such as to detect an 
obstacle according to the specification referenced 
in Appendix J-1, index 32, clause 5.2.1.4.1, with a 
maximum force on the obstacle according to the 
specification referenced in Appendix J-1, index 
32, clause 5.2.1.4.2.1. 

▼B
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4.2.5.5.4 Locking a door out of service 

(1) A manually operated mechanical device shall be 
provided to enable (the train crew or maintenance 
staff) to lock a door out of service. 

(2) The locking out of service device shall: 

— Isolate the door from any opening command 

— Lock the door mechanically in the closed posi­
tion 

— Indicate the status of the isolation device 

— Permit the door to be by-passed by the “door- 
closed proving system” 

4.2.5.5.5 Information available to the train crew 

(1) An appropriate “doors-closed proving system” 
shall allow the train crew to check at any moment 
whether or not all the doors are closed and locked. 

(2) If one or more doors are not locked, this shall be 
continuously indicated to the train crew. 

(3) An Indication shall be provided to the train crew 
of any fault of a door closing and/or locking 
operation. 

(4) Audible and visual alarm signal shall indicate to 
the train crew an emergency opening of one or 
more doors. 

(5) A “door locked out of service” is permitted to be 
by-passed by the “doors-closed proving system”. 

4.2.5.5.6 Door opening 

(1) A train shall be provided with door release 
controls, which allow the train crew or an auto­
matic device associated with the stop at a plat­
form, to control the release of doors separately 
on each side, allowing them to be opened by 
passengers or, if available, by a central opening 
command when the train is at a standstill. 

(2) For units intended to operate on lines that are 
fitted with the ETCS track side system for 
control-command and signalling (including 
“passenger door” information as described in 
Annex A, Index 7 of TSI CCS), this door release 
control system shall be able to receive from the 
ETCS system the information related to platform. 

(3) At each door, local opening controls or opening 
devices shall be accessible for passengers from 
both the outside and the inside of the vehicle. 

▼B
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(4) Where a movable step has to be deployed, the 
opening sequence shall include the movement of 
the step to the deployed position. 

Note: see clause 4.2.2.4.2 of TSI PRM for alert signal 
when opening a door. 

4.2.5.5.7 Door-traction interlock 

(1) Traction power shall be applied only when all 
doors are closed and locked. This shall be ensured 
through an automatic door-traction interlock 
system. The door-traction interlock system shall 
prevent traction power being applied when not 
all of the doors are closed and locked. 

(2) The traction interlock system shall be provided 
with a manual override, intended to be activated 
by the driver in exceptional situations, to apply 
traction even when not all of the doors are closed 
and locked. 

4.2.5.5.8 Safety requirements for clauses 4.2.5.5.2 to 4.2.5.5.7 

(1) For the scenario one door is unlocked (with train 
crew not correctly informed of this door status) or 
released or opened in inappropriate areas (e.g. 
wrong side of train) or situations (e.g. train 
running), it shall be demonstrated that the risk is 
controlled to an acceptable level, considering that 
the functional failure has typical credible potential 
to lead directly to: 

— “single fatality and/or severe injury” for units 
in which passengers are not supposed to stay 
in standing position in the door area (long 
distance), or to 

— “single fatality and/or severe injury” for units 
in which some passengers stay in standing 
position in the door area in normal operation. 

(2) For the scenario several doors are unlocked (with 
train crew not correctly informed of this door 
status) or released or opened in inappropriate 
areas (e.g. wrong side of the train) or situations 
(e.g. train running), it shall be demonstrated that 
the risk is controlled to an acceptable level, consi­
dering that the functional failure has typical 
credible direct potential to lead to: 

— “fatality and/or severe injury” for units in 
which passengers are not supposed to stay in 
standing position in the door area (long 
distance), or to 

— “fatalities and/or severe injuries” for units in 
which some passengers stay in standing posi­
tion in the door area in normal operation. 

▼B
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(3) The demonstration of conformity (conformity 
assessment procedure) is described in clause 
6.2.3.5 of this TSI. 

4.2.5.5.9 Door emergency opening 

Internal emergency opening: 

(1) Each door shall be provided with an individual 
internal emergency-opening device accessible to 
passengers, that shall allow the door to open; 
this device shall be active when the speed is 
below 10 km/h. 

(2) It is allowed to have this device active at any 
speed (independent of any speed signal); in such 
a case, this device shall be operated after a succes­
sion of at least two actions. 

(3) This device is not required to have an effect on “a 
door locked out of service”. In such a case the 
door may be unlocked first. 

Safety requirement: 

(4) For the scenario “failure in the internal emergency 
opening system of two adjacent doors along a 
through route (as defined in clause 4.2.10.5 of 
this TSI), the emergency opening system of 
other doors remaining available”, it shall be 
demonstrated that the risk is controlled to an 
acceptable level, considering that the functional 
failure has typical credible potential to lead 
directly to “single fatality and/or severe injury”. 

The demonstration of compliance (conformity 
assessment procedure) is described in clause 
6.2.3.5 of this TSI. 

External emergency opening: 

(5) Each door shall be provided with an individual 
external emergency-opening device, accessible to 
rescue staff, to allow that door to be opened for 
emergency reasons. This device is not required to 
have an effect on “a door locked out of service”. 
In such a case the door shall be unlocked first. 

Manual force to open the door: 

(6) For manual opening of the door, the force 
required to be exerted by a person shall be accor­
ding to the specification referenced in Appendix 
J-1, index 33. 

4.2.5.5.10 Applicability to units intended for general operation 

(1) Only functionalities that are relevant to the design 
characteristics of the unit (e.g. presence of a cab, 
of a crew interface system for door control, etc.) 
shall be considered. 

(2) The signals transmission required between the unit 
and the other coupled unit(s) in a train for the 
door system to be available at train level shall 
be implemented and documented, taking into 
account functional aspects. 

▼B
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(3) This TSI does not impose any technical solution 
regarding physical interfaces between units. 

4.2.5.6. E x t e r i o r d o o r s y s t e m c o n s t r u c t i o n 

(1) If a unit is fitted with a door intended to be used 
by passengers to access or egress the train, the 
following provisions apply: 

(2) Doors shall be fitted with transparent windows to 
allow passengers to identify the presence of a 
platform. 

(3) The outside surface of passenger units shall be 
designed in such a way that they do not give 
the possibility for a person to “train surf” when 
the doors are closed and locked. 

(4) As a measure to prevent “train surfing”, handholds 
on the outside surface of the door system shall be 
avoided or designed so that they cannot be 
gripped when the doors are closed. 

(5) Handrails and handholds shall be fixed so that 
they can withstand the forces exerted on them 
during operation. 

4.2.5.7. I n t e r - u n i t d o o r s 

(1) This clause is applicable to all units designed to 
carry passengers. 

(2) Where a unit is equipped with inter-unit doors at 
the end of coaches or at unit-ends, they shall be 
fitted with a device that allows them to be locked 
(e.g. where a door is not connected by a gangway 
for use of passengers to an adjacent coach or unit, 
etc.). 

4.2.5.8. I n t e r n a l a i r q u a l i t y 

(1) The quantity and quality of air provided inside the 
area of vehicles occupied by passengers and/or 
staff shall be such that no risk is developed to 
the health of passengers or staff additional to 
those resulting from the external ambient air 
quality. This is achieved by complying with the 
requirements set up below. 

A ventilation system shall maintain an acceptable 
interior CO 2 level under operational conditions. 

(2) The CO 2 level shall not exceed 5 000 ppm in all 
operating conditions, excepted in the 2 cases 
below: 

— In case of interruption of the ventilation, due 
to an interruption of the main power supply or 
to a breakdown of the system, an emergency 
provision shall ensure the supply of outside air 
into all passenger and staff areas. 

▼B
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If this emergency provision is ensured through 
battery supplied forced ventilation, the dura­
tion in which the CO 2 level will remain 
below 10 000 ppm shall be defined, assuming 
a passenger load derived from the load condi­
tion “design mass under normal payload”. 

The conformity assessment procedure is 
defined in clause 6.2.3.12. 

This duration shall not be less than 30 
minutes. 

The duration shall be recorded in the technical 
documentation defined in clause 4.2.12 of 
this TSI. 

— In case of switch off or closing of all means of 
external ventilation, or switch off of air condi­
tioning system, in order to prevent passengers 
being exposed to environmental fumes that 
may be present, especially in tunnels, and in 
the event of a fire, as described in clause 
4.2.10.4.2. 

4.2.5.9. B o d y s i d e w i n d o w s 

(1) Where body side windows can be opened by 
passengers and cannot be locked by the train 
staff, the size of the opening shall be limited to 
such dimensions that it is not possible to pass a 
ball shaped object with 10cm diameter through it. 

4.2.6. Environmental conditions and aerodynamic effects 

4.2.6.1. E n v i r o n m e n t a l c o n d i t i o n s — g e n e r a l 

(1) Environmental conditions are physical, chemical 
or biological conditions external to a product 
and to which it is subjected to. 

(2) The environmental conditions to which rolling 
stock is subjected to influence the design of 
rolling stock, as well as this of its constituents. 

(3) The environmental parameters are described in the 
clauses below; for each environmental parameter, 
a nominal range is defined, which is the most 
commonly encountered in Europe, and is the 
basis for interoperable rolling stock. 

(4) For certain environmental parameters, ranges other 
than the nominal one are defined; in that case, a 
range shall be selected for the design of the rolling 
stock. 

For the functions identified in the clauses below, 
design and/or testing provisions taken to ensure 
that the rolling stock is meeting the TSI require­
ments in this range shall be described in the tech­
nical documentation. 

▼B
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(5) The selected range(s) shall be recorded in the 
technical documentation described in clause 
4.2.12 of this TSI, as a characteristic of the rolling 
stock. 

(6) Depending on the ranges selected, and on provi­
sions taken (described in the technical documen­
tation), relevant operating rules could be necessary 
to ensure the technical compatibility between the 
rolling stock and environmental conditions that 
can be met on parts of the network. 

In particular, operating rules are necessary when 
rolling stock designed for the nominal range is 
operated on a particular line where the nominal 
range is exceeded at certain periods of the year. 

(7) The ranges, if different than the nominal one, to 
be selected to avoid any restrictive operating 
rule(s) linked to a geographical area and climatic 
conditions, are specified by the Member States 
and are listed in the clause 7.4 of this TSI. 

4.2.6.1.1 Temperature 

(1) Rolling stock shall meet the requirements of this 
TSI within one (or several) of the temperature 
ranges T1 (– 25 °C to + 40 °C; nominal), or T2 
(– 40 °C to + 35 °C) or T3 (– 25 °C to + 45 °C) 
as defined in the specification referenced in 
Appendix J-1, index 34 

(2) The selected temperature range (s) shall be 
recorded in the technical documentation described 
in clause 4.2.12 of this TSI. 

(3) The temperature to consider for design purpose of 
rolling stock constituents shall take into account 
their integration in the rolling stock. 

4.2.6.1.2 Snow, ice and hail 

(1) Rolling stock shall meet the requirements of this 
TSI when subject to snow, ice and hail conditions 
as defined in the specification referenced in 
Appendix J-1, index 35, which correspond to the 
nominal conditions (range). 

(2) The effect of snow, ice and hail to consider for 
design purpose of rolling stock constituents shall 
take into account their integration in the rolling 
stock. 

(3) Where more severe “snow, ice and hail” condi­
tions are selected, rolling stock and the parts of 
the subsystem shall then be designed to meet TSI 
requirements considering the following scenarios: 

▼B
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— Snowdrift (light snow with low water equiva­
lent content), covering the track up to 80 cm 
continuously above top rail level. 

— Powder snow, snowfall of large quantities of 
light snow with low water equivalent content. 

— Temperature gradient, temperature and humi­
dity variation during one single run causing 
ice build-ups on the rolling stock. 

— Combined effect with low temperature accor­
ding to the temperature zone chosen as defined 
in clause 4.2.6.1.1. 

(4) In relation with clause 4.2.6.1.1 (climatic zone T2) 
and with the present clause 4.2.6.1.2 (severe 
conditions for snow, ice and hail) of this TSI, 
the provisions taken to meet TSI requirements in 
these severe conditions shall be identified and 
verified, in particular design and/or testing provi­
sions that are required for the following TSI 
requirements: 

— Obstacle deflector as defined in this TSI 
clause 4.2.2.5: additionally, capability to 
remove snow in front of the train. 

Snow shall be considered as an obstacle to be 
removed by the obstacle defector; the follo­
wing requirements are defined in clause 
4.2.2.5 (by reference to the specification refe­
renced in Appendix J-1, index 36): 

“The obstacle deflector needs to be of suffi­
cient size to sweep obstacles clear of the path 
of the bogie. It shall be a continuous structure 
and shall be designed so as not to deflect 
objects upwards or downwards. Under normal 
operating conditions, the lower edge of the 
obstacle deflector shall be as close to the 
track as the vehicle movements and gauge 
line will permit. 

In plan view the deflector should approximate 
to a ‘V’ profile with an included angle of not 
more than 160°. It can be designed with a 
compatible geometry to function also as a 
snow plough” 

The forces specified in clause 4.2.2.5 of this 
TSI are deemed to be sufficient in order to 
remove the snow. 

— Running gear as defined in the TSI clause 
4.2.3.5: considering snow and ice build-up 
and possible consequence on running stability 
and brake function. 

— Brake function and brake power supply as 
defined in the TSI clause 4.2.4. 

▼B
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— Signalling the presence of the train to others as 
defined in the TSI clause 4.2.7.3. 

— Providing a view ahead as defined in the TSI 
clause 4.2.7.3.1.1 (head lights) and 4.2.9.1.3.1 
(front visibility), with windscreen's equipment 
as defined in clause 4.2.9.2 functioning. 

— Providing the driver with acceptable climate 
for working as defined in the TSI clause 
4.2.9.1.7. 

(5) The selected range for “snow, ice and hail” 
(nominal or severe) and provision adopted shall 
be documented in the technical documentation 
described in clause 4.2.12.2 of this TSI. 

4.2.6.2. A e r o d y n a m i c e f f e c t s 

▼M3 
(1) Ir-rekwiżiti f'din il-klawżola japplikaw għall- 

vetturi ferrovjarji kollha. Għall-vetturi ferrovjarji 
operati fuq is-sistemi tal-gejġ tal-linji ferrovjarji 
ta' 1 520 mm u 1 600 mm, fil-każ ta' veloċità 
massima ogħla mil-limiti speċifikati fil-klawżoli 
4.2.6.2.1 sa 4.2.6.2.5, għandha tapplika 
l-proċedura għal soluzzjoni innovattiva. 

▼B 
(2) The passing of a train causes an unsteady airflow 

with varying pressures and flow velocities. These 
pressure and flow velocity transients have an 
effect on persons, objects and buildings at the 
trackside; they have also an effect on the rolling 
stock (e.g. aerodynamic load on vehicle structure, 
buffeting of equipment), and are to be taken into 
account in the design of rolling stock. 

(3) The combined effect of train speed and air speed 
causes an aerodynamic rolling moment that can 
affect the stability of rolling stock. 

▼M3 
4.2.6.2.1. Effetti ta' slipstream fuq passiġġieri fuq il-pjattaforma u 

fuq ħaddiema maġenb il-binarji 

(1) Unitajiet ta' veloċità massima skont id-disinn 
v tr, max > 160 km/h, meta jitħaddmu fl-arja aperta 
b'veloċità ta' referenza ta' v tr,ref m'għandhomx 
iwasslu biex il-veloċità tal-arja taqbeż, f'kull punt 
ta' kejl definit fil-klawżola 4.2.2.1 u t-Tabella 5 
tal-ispeċifikazzjoni msemmija fl-Appendiċi J-1 
indiċi 108, il-valur ta' u 95 %,max kif indikat 
fit-Tabella 5 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 108. 

(2) Għal unitajiet maħsuba biex jiġu operati fuq 
in-netwerks b'gejġ tal-linji ferrovjarji ta' 
1 524 mm u 1 668 mm, għandhom jiġu applikati 
l-valuri korrispondenti fit-Tabella 4 li jirreferu 
għall-parametri tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 108: 

▼B
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Tabella 4 

Kriterji ta' limitu 

Gejġ tal-linji 
ferrovjarji 

(mm) 

Il-veloċità 
massima 

skont 
id-disinn 

v tr,max 
(km/h) 

Punt tal-kejl Veloċità 
massima 

permissibbli 
tal-arja 
maġenb 

il-binarji, 
(valuri ta' 

limitu għal 
u 95 %,max 

(m/s)) 

Veloċità ta' referenza v tr,ref 
(km/h) 

Kejl 
imwettaq 

f'għoli 'l fuq 
min-naħa ta' 

fuq 
tal-binarju 

Kejl imwettaq 
f'distanza 

miċ-ċentru 
tal-binarji 

1 524 160 
< v tr,max 
< 250 

0,2 m 3,0 m 22,5 Veloċità massima 
skont id-disinn 

1,4 m 3,0 m 18 200 km/h jew 
il-veloċità massima 

skont id-disinn, liema 
minnhom tkun l-inqas 

1 668 160 
< v tr,max 
< 250 

0,2 m 3,1 m 20 Veloċità massima 
skont id-disinn 

1,4 m 3,1 m 15,5 200 km/h jew 
il-veloċità massima 

skont id-disinn, liema 
minnhom tkun l-inqas 

250 ≤ 
v tr,max 

0,2 m 3,1 m 22 300 km/h jew 
il-veloċità massima 

skont id-disinn, liema 
minnhom tkun l-inqas 

1,4 m 3,1 m 15,5 200 km/h 

(3) Il-formazzjoni tal-ferrovija li trid tiġi ttestjata hija 
speċifikata għal formazzjonijiet u unitajiet fissi/de­
finiti minn qabel, ivvalutati għall-użu f'operat 
ġenerali rispettivament fil-klawżoli 4.2.2.2 u 
4.2.2.4 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 108. Unitajiet individwali 
mgħammra b'kabina tas-sewqan għandhom jiġu 
ttestjati f'formazzjoni li tikkonforma 
mar-rekwiżiti stabbiliti fil-klawżola 4.2.2.3 
tal-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 108. 

(4) Il-proċedura tal-valutazzjoni tal-konformità hija 
deskritta fil-klawżola 6.2.3.13 ta' din it-TSI. 

▼B 
4.2.6.2.2 Head pressure pulse 

▼M3 
(1) Il-moviment ta' żewġ ferroviji jiġġenera tagħbija 

ajrudinamika fuq kull waħda miż-żewġ ferroviji. 
Ir-rekwiżit dwar il-varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija fl-arja aperta jippermetti li tiġi definita 
tagħbija ajrudinamika ta' limitu kkawżata 
mill-vetturi ferrovjarji fl-arja aperta filwaqt li tiġi 
preżunta distanza bejn ċentri tal-binarji għall- 
binarju li fuqhom ikun maħsub li l-ferrovija ser 
titħaddem. 

Id-distanza bejn iċ-ċentri tal-binarji tiddependi fuq 
il-veloċità u l-gejġ tal-linji ferrovjarji. Il-valuri 
minimi ta' distanza bejn iċ-ċentri tal-binarji skont 
il-veloċità u l-gejġ huma definiti fl-INF TSI. 

▼M3
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(2) Unitajiet b'veloċità massima skont id-disinn ta' 
aktar minn 160 km/h li jitħaddmu fl-arja aperta 
bil-veloċità ta' referenza tagħhom vtr,ref fuq gejġ 
tal-linji ferrovjarji ta' 1 435 mm m'għandhomx 
jirriżultaw li l-pressjoni massima taqbeż il-bidla 
fil-pressjoni massima permissibbli definita 
fit-Tabella 2 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 109 ivvalutata fuq 
il-pożizzjonijiet tal-kejl definiti fil-punt 4.1.2 
tal-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 109. 

(3) Għal unitajiet maħsuba biex jiġu operati fuq 
in-netwerks b'gejġ tal-linji ferrovjarji ta' 
1 524 mm u 1 668 mm, għandhom jiġu applikati 
l-valuri korrispondenti fit-Tabella 4a li jirreferu 
għall-parametri tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 109: 

Tabella 4a 

Kriterji ta' limitu 

Gejġ tal-linji 
ferrovjarji 

Veloċità 
massima skont 
id-disinn v tr,max 

(km/h) 

Punt tal-kejl 
Bidla 

fil-pressjoni 
permis­
sibbli, 

(Δp 95 %,max ) 

Veloċità ta' refe­
renza v tr,ref (km/h) 

Kejl imwettaq 
f'għoli 'l fuq 
min-naħa ta' 
fuq tal-linja 
ferrovjarja 

Kejl imwettaq 
f'distanza miċ- 

ċentru 
tal-binarji 

1 524 mm 160 < v tr,max 
< 250 

bejn 1,5 m u 
3,0 m 

2.5 m 1 600 Pa Veloċità 
massima skont 

id-disinn 

1 668 mm 160 < v tr,max 
< 250 

bejn 1,5 m u 
3,0 m 

2.6 m 800 Pa Veloċità 
massima skont 

id-disinn 

250 ≤ v tr,max bejn 1,5 m u 
3,0 m 

2.6 m 800 Pa 250 km/h 

▼B 
(4) The formation to be verified by a test is specified 

below for different types of rolling stock: 

— Unit assessed in fixed or predefined formation: 

— A single unit of the fixed formation or any 
configuration of the predefined formation. 

— Unit assessed for use in general operation 
(train formation not defined at design stage): 

— Unit fitted with a drivers cab shall be 
assessed alone. 

— Other units: Requirement not applicable. 

(5) The conformity assessment procedure is described 
in clause 6.2.3.14 of this TSI. 

▼M3
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4.2.6.2.3 Maximum pressure variations in tunnels 

(1) Units of maximum design speed higher than or 
equal to 200 km/h shall be aerodynamically 
designed so that for a given combination (refe­
rence case) of train speed and tunnel cross 
section in case of a solo run in a simple, 
non-inclined tube-like tunnel (without any shafts 
etc.) a requirement for the characteristic pressure 
variation shall be met. The requirements are given 
in the Table 5. 

Table 5 

Requirements for units in a solo-run in a non-inclined tube-like tunnel 

Reference case Criteria for the reference case 

V tr A tu Δp N Δp N + Δp Fr 
Δp N + Δp Fr + 

Δp T 

< 250 km/h 200 km/h 53,6 m 
2 ≤ 1 750 Pa ≤ 3 000 Pa ≤ 3 700 Pa 

≥ 250 km/h 250 km/h 63,0 m 
2 ≤ 1 600 Pa ≤ 3 000 Pa ≤ 4 100 Pa 

Where v tr is the train speed and A tu is the tunnel 
cross sectional area. 

(2) The formation to be verified by a test is specified 
below for different types of rolling stock: 

— Unit assessed in fixed or predefined formation: 
assessment shall be made with the maximum 
length of the train (including multiple opera­
tion of trainsets). 

— Unit assessed for general operation (train 
formation not defined at design stage) and 
fitted with a driver's cab: two arbitrary train 
compositions of minimum length 150 m; one 
with the unit in leading position and one with 
the unit at the end. 

— Other units (coaches for general operation): on 
the basis of one train formation of at least 400 m. 

(3) The conformity assessment procedure, including 
definition of parameters mentioned above is desc­
ribed in clause 6.2.3.15 of this TSI. 

4.2.6.2.4 Cross wind 

(1) This requirement applies to units of maximum 
design speed higher than 140 km/h. 

(2) For units of maximum design speed higher than 
140 km/h and lower than 250 km/h the characte­
ristic wind curve (CWC) of the most sensitive 
vehicle shall be determined in accordance with 
the specification referenced in Appendix J-1, 
index 37 and subsequently recorded in the tech­
nical file as per clause 4.2.12. 

▼B
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(3) For units of maximum design speed equal to or 
higher than 250 km/h the crosswind effects shall 
be evaluated according to one of the following 
methods: 

(a) determined and complying with the specifica­
tion of the HS RST TSI 2008 clause 4.2.6.3, 

or 

(b) determined by the assessment method of the 
specification referenced in Appendix J-1, 
index 37. The resulting characteristic wind 
curve of the most sensitive vehicle of the 
unit under assessment shall be recorded in 
the technical documentation as per clause 
4.2.12. 

▼M3 
4.2.6.2.5. Effett ajrudinamiku ta' ferroviji fuq binarji bil-ballast 

(1) Dan ir-rekwiżit japplika għal unitajiet ta' veloċità 
massima skont id-disinn ta' aktar minn 250 km/h. 

(2) Ir-rekwiżit dwar l-effett ajrudinamiku ta' ferroviji 
fuq binarji bil-ballast, sabiex jiġu limitati r-riskji 
kkawżati mill-projezzjoni tal-ballast (solliev ta' 
ballast), huwa punt mhux konkluż. 

▼B 
4.2.7. External lights & visible and audible warning devices 

4.2.7.1. E x t e r n a l l i g h t s 

(1) The colour green shall not be used for external 
light or illumination; this requirement is made to 
prevent any confusion with fixed signals. 

▼M3 
(2) Dan ir-rekwiżit mhuwiex applikabbli għal dwal li 

l-intensità luminuża tagħhom mhijiex ogħla minn 
100 cd u li huma inklużi f'buttuni li jingħafsu 
għall-kmand ta' bibien tal-passiġġieri (mhux 
mixgħula kontinwament). 

▼B 
4.2.7.1.1. Head lights 

(1) This clause applies to units fitted with a driver's 
cab. 

(2) Two white headlamps shall be provided at the 
front end of the train in order to give visibility 
for the train driver. 

(3) These head lamps shall be located: 

— at the same height above the rail level, with 
their centres between 1 500 and 2 000 mm 
above the rail level, 

— symmetrically compared to the centre-line of 
rails, and with a distance between their centres 
not less than 1 000 mm. 

(4) The colour of head lamps shall be in accordance 
with the values specified in the specification refe­
renced in Appendix J-1, index 38, clause 5.3.3, 
Table 1. 

(5) Headlamps shall provide 2 luminous intensity 
levels: “dimmed headlamp” and “full-beam head­
lamp”. 

▼B
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For “dimmed headlamp”, the luminous intensity 
of headlamps measured along the optical axis of 
the head lamp shall be in accordance with the 
values specified in the specification referenced in 
Appendix J-1, index 38, clause 5.3.4, table 2, first 
line. 

For “full-beam headlamp”, the minimum luminous 
intensity of headlamps measured along the optical 
axis of the lamp shall be in accordance with the 
values specified in the specification referenced in 
Appendix J-1, index 38, clause 5.3.4, Table 2, 
first line. 

(6) The installation of head lamps on the unit shall 
provide a means of alignment adjustment of their 
optical axis when installed on the unit according 
to the specification referenced in Appendix J-1, 
index 38, clause 5.3.5, to be used during mainte­
nance activities. 

(7) Additional head lamps may be provided (e.g. 
upper head lamps). These additional head lamps 
shall fulfil the requirement on the colour of head 
lamps specified above in this clause. 

Note: additional head lamps are not mandatory; their 
use at operational level may be subject to restrictions. 

4.2.7.1.2 Marker lights 

(1) This clause applies to units fitted with a driver's 
cab. 

(2) Three white marker lamps shall be provided at the 
front end of the train in order to make the train 
visible. 

(3) Two lower marker lamps shall be located: 

— at the same height above the rail level, with 
their centres between 1 500 and 2 000 mm 
above the rail level, 

— symmetrically compared to the centre-line of 
rails, and with a distance between their centres 
not less than 1 000 mm. 

(4) The third marker lamp shall be located centrally 
above the two lower lamps, with a vertical sepa­
ration between their centres equal to or greater 
than 600 mm. 

(5) It is permitted to use the same component for both 
head lights and marker lights. 

(6) The colour of marker lamps shall be in accordance 
with the values specified in the specification refe­
renced in Appendix J-1, index 39, clause 5.4.3.1, 
Table 4. 

(7) The spectral radiation distribution of light from 
the marker lamps shall be in accordance with 
the values specified in the specification referenced 
in Appendix J-1, index 39, clause 5.4.3.2. 

(8) The luminous intensity of marker lamps shall be 
in accordance with the specification referenced in 
Appendix J-1, index 39, clause 5.4.4, Table 6. 

▼B
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4.2.7.1.3 Tail lights 

(1) Two red tail lamps shall be provided at the rear 
end of units intended to be operated at the rear 
end of the train in order to make the train visible. 

(2) For units without driver's cab assessed for general 
operation, the lamps may be portable lamps; in 
that case, the type of portable lamp to be used 
shall be in accordance with the Appendix E of 
the “freight wagons” TSI; the function shall be 
verified by design examination and type test at 
component level (interoperability constituent 
“portable tail lamp”), but it is not required to 
provide the portable lamps. 

(3) The tail lamps shall be located: 

— at the same height above the rail level, with 
their centres between 1 500 and 2 000 mm 
above the rail level, 

— symmetrically compared to the centre-line of 
rails, and with a distance between their centres 
not less than 1 000 mm. 

(4) The colour of tail lamps shall be in accordance 
with the specification referenced in Appendix J-1, 
index 40, clause 5.5.3, Table 7. 

(5) The luminous intensity of tail lamps shall be in 
accordance with the specification referenced in 
Appendix J-1, index 40, clause 5.5.4, Table 8. 

4.2.7.1.4 Lamp controls 

(1) This clause applies to units fitted with a driver's 
cab. 

(2) It shall be possible for the driver to control: 

— the head, marker lamps of the unit from the 
normal driving position; 

— the tail lamps of the unit from the cab. 

This control may use independent command or combi­
nation of commands. 

Note: where it is intended to use lights to inform of an 
emergency situation (operating rule, see TSI OPE), this 
should be done only by means of head lamps in flas­
hing/blinking mode. 

4.2.7.2. H o r n ( a u d i b l e w a r n i n g d e v i c e ) 

4.2.7.2.1 General 

(1) This clause applies to units fitted with a driving 
cab. 

(2) Trains shall be fitted with warning horns in order 
to make the train audible. 

▼B
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(3) The notes of the audible warning horns are 
intended to be recognisable as being from a 
train and not be similar to warning devices used 
in road transport or as factory or other common 
warning device. The operation of the warning 
horns shall emit at least one of the following 
separate warning sounds below: 

— Sounding 1: the fundamental frequency of the 
separately sounded note shall be 660 Hz 
± 30 Hz (high note). 

— Sounding 2: the fundamental frequency of the 
separately sounded note shall be 370 Hz 
± 20 Hz (low note). 

(4) In case additional warning sounds to one of the 
above (separate or combined) are provided on a 
voluntary basis, their sound pressure level shall 
not be higher than values specified below in the 
clause 4.2.7.2.2. 

Note: their use at operational level may be subject to 
restrictions. 

4.2.7.2.2 Warning horn sound pressure levels 

(1) The C weighted sound pressure level produced by 
each horn sounded separately (or in a group if 
designed to sound simultaneously as a chord) 
when integrated on the unit shall be as defined 
in the specification referenced in Appendix J-1, 
index 41. 

(2) The conformity assessment procedure is specified 
in clause 6.2.3.17. 

4.2.7.2.3 Protection 

(1) Warning horns and their control systems shall be 
designed or protected, so far as is practicable, to 
maintain their function when impacted by airborne 
objects such as debris, dust, snow, hail or birds. 

4.2.7.2.4 Horn control 

(1) It shall be possible for the driver to sound the 
audible warning device from all driving positions 
specified in clause 4.2.9 of this TSI. 

4.2.8. Traction and electrical equipment 

4.2.8.1. T r a c t i o n p e r f o r m a n c e 

4.2.8.1.1. General 

(1) The purpose of the train traction system is to 
ensure that the train is able to be operated at 
various speeds up to its maximum service speed. 
The primary factors that influence traction perfor­
mance are traction power, train composition and 
mass, adhesion, track gradient and train running 
resistance. 

(2) Unit performance for units fitted with traction 
equipment, and operated in various train forma­
tions shall be defined so that the overall traction 
performance of the train can be derived. 

▼B
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(3) The traction performance is characterised by the 
maximum service speed and by the traction force 
profile (force at wheel rim = F(speed)) 

(4) The unit is characterised by its running resistance 
and its mass. 

(5) The maximum service speed, the traction force 
profile and the running resistance are the unit 
contributions necessary to define a timetable allo­
wing a train to slot into the overall traffic pattern 
on a given line, and are part of the technical 
documentation related to the unit described in 
clause 4.2.12.2 of this TSI. 

4.2.8.1.2 Requirements on performance 

(1) This clause applies to units fitted with traction 
equipment. 

(2) Unit traction force profiles (force at wheel rim 
=F(speed)) shall be determined by calculation; 
the unit running resistance shall be determined 
by a calculation for the load case “design mass 
under normal payload”, as defined in clause 
4.2.2.10. 

(3) Unit traction force profiles and running resistance 
shall be recorded in the technical documentation 
(see clause 4.2.12.2). 

(4) The design maximum speed shall be defined from 
the data above for the load case “design mass 
under normal payload” on a level track; design 
maximum speed higher than 60 km/h shall be a 
multiple of 5 km/h. 

(5) For units assessed in fixed or predefined forma­
tion, at the maximum service speed and on a level 
track, the unit shall still be capable of an accele­
ration of at least 0,05 m/s 

2 for the load case 
“design mass under normal payload”. This requi­
rement may be verified by calculation or by 
testing (acceleration measurement) and applies 
for maximum design speed up to 350 km/h. 

(6) Requirements regarding the traction cut-off 
required in case of braking are defined in the 
clause 4.2.4 of this TSI. 

(7) Requirements regarding availability of the traction 
function in case of fire on board are defined in the 
clause 4.2.10.4.4. 

Additional requirement for units assessed in 
fixed or predefined formation of maximum 
design speed higher than or equal to 250 km/h: 

(8) The mean acceleration on a level track, for the 
load case “design mass under normal payload”, 
shall be of at least of: 

— 0,40 m/s 
2 from 0 to 40 km/h 
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— 0,32 m/s 
2 from 0 to 120 km/h 

— 0,17 m/s 
2 from 0 to 160 km/h. 

This requirement may be verified by calculation 
only or by testing (acceleration measurement) 
combined with calculation. 

(9) The design of the traction system shall assume a 
calculated wheel/rail adhesion not higher than: 

— 0,30 at start up and very low speed 

— 0,275 at 100 km/h 

— 0,19 at 200 km/h 

— 0,10 at 300 km/h. 

(10) A single failure of power equipment affecting the 
traction capability shall not deprive the unit of 
more than 50 % of its traction force. 

4.2.8.2. P o w e r s u p p l y 

4.2.8.2.1 General 

(1) Requirements applicable to rolling stock, and 
which interface with the Energy subsystem are 
dealt with in this clause; therefore, this clause 
4.2.8.2 applies to electric units. 

(2) The TSI Energy specifies the following power 
systems: AC 25 kV 50 Hz system, AC 15 kV 
16,7 Hz system, DC 3 kV system and 1,5 kV 
system. As a consequence, requirements defined 
below are related to these 4 systems only, and 
references to standards are valid for these 4 
systems only. 

4.2.8.2.2 Operation within range of voltages and frequencies 

(1) Electric units shall be able to operate within the 
range of at least one of the systems “voltage and 
frequency” defined in the TSI Energy, clause 
4.2.3. 

(2) The actual value of the line voltage shall be avai­
lable in the driver cab in driving configuration. 

(3) The systems “voltage and frequency” for which 
the rolling stock is designed shall be recorded in 
the technical documentation defined in clause 
4.2.12.2 of this TSI. 

4.2.8.2.3 Regenerative brake with energy to the overhead contact 
line 

(1) Electric units which return electrical energy to the 
overhead contact line in regenerative braking 
mode shall comply with the specification refe­
renced in Appendix J-1, index 42. 

(2) It shall be possible to control the use of the rege­
nerative brake. 
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4.2.8.2.4 Maximum power and current from the overhead contact 
line 

(1) Electric units with power higher than 2 MW 
(including the declared fixed and predefined 
formations) shall be equipped with power or 
current limitation function. 

(2) Electric units shall be equipped with automatic 
regulation of the current within abnormal opera­
tion condition regarding voltage; this regulation 
shall allow limiting the current to the “maximum 
current against voltage” specified in the specifica­
tion referenced in Appendix J-1, index 43. 

Note: a less restrictive limitation (lower value of 
coefficient “a”) may be used at operating level on 
a particular network or line if agreed by the 
Infrastructure Manager. 

(3) The maximum current assessed here above (rated 
current) shall be recorded in the technical docu­
mentation defined in clause 4.2.12.2 of this TSI. 

4.2.8.2.5 Maximum current at standstill for DC systems 

(1) For DC systems, the maximum current at stands­
till per pantograph shall be calculated and verified 
by measurement. 

(2) Limit values are specified in clause 4.2.5 of the 
TSI Energy. 

(3) The value measured and measurement conditions 
regarding the material of the contact wire shall be 
recorded in the technical documentation defined in 
clause 4.2.12.2 of this TSI. 

4.2.8.2.6 Power factor 

(1) The power factor design data of the train (inclu­
ding multiple operation of several units as defined 
in clause 2.2 of this TSI) shall be subject to a 
calculation to verify acceptance criteria set out in 
the specification referenced in Appendix J-1, 
index 44. 

4.2.8.2.7 System energy disturbances for ac systems 

(1) An Electric unit shall not cause unacceptable over­
voltage and other phenomena described in the 
specification referenced in Appendix J-1, index 
45, clause 10.1(harmonics and dynamic effects) 
on the overhead contact line. 

(2) A compatibility study shall be done in accordance 
with the methodology defined in the specification 
referenced in Appendix J-1, index 45, clause 10.3. 
The steps and hypothesis described in Table 5 of 
the same specification have to be defined by the 
applicant (column 3 “Concerned party” not appli­
cable), with input data presented as in Annex D of 
the same specification; the acceptance criteria 
shall be as defined in clause 10.4 the same 
specification. 
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(3) All hypothesis and data considered for this 
compatibility study shall be recorded in the tech­
nical documentation (see clause 4.2.12.2). 

▼M2 
4.2.8.2.8 On-board energy measurement system 

4.2.8.2.8.1 General 

(1) The on-board energy measurement system (EMS) 
is the system for measurement of all active and 
reactive electric energy taken from or returned 
(during regenerative braking) to the overhead 
contact line (OCL) by the electric unit. 

(2) The EMS shall include at least the following func­
tions: Energy measurement function (EMF) as set 
out in clause 4.2.8.2.8.2, data handling 
system (DHS) as set out in clause 4.2.8.2.8.3. 

(3) A suitable communication system will send the 
compiled energy billing data sets (CEBD) to an 
on-ground data collecting system (DCS). The 
interface protocols and transferred data format 
between EMS and DCS shall fulfil the require­
ments set out in point 4.2.8.2.8.4. 

(4) This system is suitable for billing purposes; the 
data sets defined in point 4.2.8.2.8.3(4) provided 
by this system shall be accepted for billing in all 
Member States. 

(5) The EMS rated current and voltage shall be 
matched to the electric unit rated current and 
voltage; it shall continue to function correctly 
when changing between several traction energy 
supply systems. 

(6) Data stored in the EMS shall be protected against 
loss of the power supply and the EMS shall be 
protected from non-authorised access. 

(7) An on-board location function providing location 
data originated from an external source to the 
DHS shall be provided in networks where such 
function is necessary for billing purposes only. 
In any case, the EMS system shall be able to 
accommodate a compatible location function. If 
the location function is provided, it shall fulfil 
the requirements set out in specification referenced 
in Appendix J-1, index 116. 

(8) The fitment of an EMS, its on-board location 
function, the description of on-board to ground 
communication and the metrological control inclu­
ding the accuracy class of the EMF shall be 
recorded in the technical documentation described 
in clause 4.2.12.2 of this TSI. 
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(9) The maintenance documentation described in 
clause 4.2.12.3 of this TSI shall include any 
periodic verification procedure to ensure the 
required accuracy level of the EMS during its 
lifetime. 

4.2.8.2.8.2 Energy measurement function (EMF) 

(1) The EMF shall ensure the measurement of the 
voltage and current, calculation of the energy 
and production of energy data. 

(2) The energy data produced by EMF shall have a 
time reference period of 5 minutes defined by the 
Universal Time Coordinated (UTC) clock time at 
the end of each time reference period; originating 
from the time stamp 00:00:00; It is permitted to 
use a shorter measuring period if the data can be 
aggregated on-board into 5 minutes time reference 
period. 

(3) The accuracy of EMF for active energy measure­
ment shall comply with clauses 4.2.3.1 to 4.2.3.4 
of the specification referenced in Appendix J-1, 
index 117. 

(4) Each device containing one or more functions of 
EMF shall indicate: metrological control, and its 
accuracy class, according to the class designations 
specified in the specification referenced in clauses 
4.3.3.4, 4.3.4.3 and 4.4.4.2 of the specification 
referenced in Appendix J-1, index 117. 

(5) The conformity assessment of the accuracy is set 
out in clause 6.2.3.19a. 

4.2.8.2.8.3 Data handling system (DHS) 

(1) The DHS shall ensure the production of compiled 
energy billing data sets for energy billing 
purposes, by merging data from the EMF with 
time data and, when required, geographical posi­
tion, and storing it ready to be sent to an 
on-ground data collecting system (DCS) by a 
communication system. 

(2) The DHS shall compile the data without corrup­
ting them and shall incorporate data storage with a 
memory capacity sufficient to store the compiled 
data of at least 60 days continuous operation. The 
time reference used shall be the same as in the 
EMF. 

(3) The DHS shall have a capability to be interrogated 
locally on-board for audit and data recovery 
purposes. 

(4) The DHS shall produce compiled energy billing 
data sets, (CEBD), by merging the following data 
for each time reference period: 

— unique EMS consumption point identification 
(CPID) as defined in the specification refe­
renced in Appendix J-1, index 118; 
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— end time of each period, defined as year, 
month, day, hour, minute and second; 

— location data at the end of each period; 

— consumed/regenerated active and reactive (if 
appropriate) energy in each period, in units 
of watt-hour (active energy) and var-hour 
(reactive energy) or their decimal-multiples. 

(5) The conformity assessment of compilation and 
handling of data produced by DHS is set out in 
clause 6.2.3.19a. 

4.2.8.2.8.4 Interface protocols and transferred data format between 
EMS and DCS 

The data exchange between EMS and DCS shall fulfil 
the following requirements: 

— The application services (service layer) of the EMS 
shall comply with clause 4.3.3.1 of the specification 
referenced in Appendix J-1, index 119. 

— User access rights for these application services 
shall comply with clause 4.3.3.3 of the specification 
referenced in Appendix J-1, index 119. 

— The structure (data layer) for these application 
services shall comply with the XML schema as 
defined in clause 4.3.4 of the specification refe­
renced in Appendix J-1, index 119. 

— The message mechanism (message layer) for 
supporting these application services shall comply 
with the methods and the XML schema in clause 
4.3.5 of the specification referenced in Appendix J- 
1, index 119. 

— The application protocols for supporting the 
message mechanism shall comply with clause 
4.3.6 of the specification referenced in Appendix 
J-1, index 119. 

— The EMS shall use at least one of the communica­
tion architectures in clause 4.3.7 of the specification 
referenced in Appendix J-1, index 119. 

▼B 
4.2.8.2.9 Requirements linked to pantograph 

4.2.8.2.9.1 Working range in height of pantograph 

4.2.8.2.9.1.1 Height of interaction with contact wires (RST level) 

The installation of a pantograph on an Electric unit shall 
allow mechanical contact from at least one of the 
contact wires at heights between: 

(1) 4 800 mm and 6 500 mm above rail level for 
tracks designed in accordance with the gauge GC. 

(2) 4 500 mm and 6 500 mm above rail level for 
tracks designed in accordance with the gauge 
GA/GB. 
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(3) 5 550 mm and 6 800 mm above rail level for 
tracks designed in accordance with the gauge T 
(track gauge system 1 520 mm) 

(4) 5 600 mm and 6 600 mm above rail level 
designed in accordance with the gauge FIN1 
(track gauge system 1 524 mm). 

▼M3 
(5) 3 920 mm u 5 700 mm 'il fuq mil-livell tal-binarji 

għall-unitajiet elettriċi ddisinjati biex jiġu operati 
fuq sistema ta' 1 500 V DC konformi mal-gejġ 
IRL (sistema tal-gejġ tal-linji ferrovjarji ta' 
1 600 mm). 

▼B 
Note: current collection is verified according to clauses 
6.1.3.7 and 6.2.3.21 of this TSI, specifying heights of 
contact wire for tests; however, current collection at low 
speed is assumed to be possible from a contact wire at 
any of the heights specified above. 

4.2.8.2.9.1.2 Working range in height of pantograph (IC level) 

(1) Pantographs shall have a working range of at least 
2 000 mm. 

(2) The characteristics to be verified shall be in accor­
dance with the requirements of the specification 
referenced in Appendix J-1, index 46. 

4.2.8.2.9.2 Pantograph head geometry (IC level) 

▼M3 
(1) Għall-unitajiet elettriċi ddisinjati biex jiġu operati 

fuq sistemi tal-gejġ tal-linji ferrovjarji differenti 
minn dawk ta' 1 520 mm jew 1 600 mm, 
mill-inqas wieħed mill-pantografi li jridu jiġu 
installati għandu jkollu t-tip tal-ġeometrija 
tal-parti ta' fuq tiegħu konformi ma' waħda miż- 
żewġ speċifikazzjonijiet stipulati fil-klawżoli 
4.2.8.2.9.2.1 u 2 ta' hawn taħt. 

▼B 
(2) For electric units designed to be operated solely 

on the 1 520 mm system, at least one of the 
pantograph(s) to be installed shall have a head 
geometry type compliant with one of the three 
specifications given in the clauses 4.2.8.9.2.1, 2 
and 3 below. 

▼M3 
(2a) Għall-unitajiet elettriċi ddisinjati biex jiġu operati 

fuq is-sistema ta' 1 600 mm biss, mill-inqas 
wieħed mill-pantografi li jridu jiġu installati 
għandu jkollu t-tip tal-ġeometrija tal-parti ta' fuq 
tiegħu konformi mal-ispeċifikazzjonijiet stipulati 
fil-klawżola 4.2.8.9.2.3a ta' hawn taħt. 

▼B 
(3) The type(s) of pantograph head geometry that an 

Electric unit is equipped with shall be recorded in 
the technical documentation defined in clause 
4.2.12.2 of this TSI. 
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(4) The width of pantograph head shall not exceed 
0,65 metres. 

(5) Pantograph heads fitted with contact strips having 
independent suspensions shall be compliant with 
the specification referenced in Appendix J-1, 
index 47. 

(6) Contact between contact wire and pantograph 
head is permitted outside the contact strips and 
within the whole conducting range over limited 
line sections under adverse conditions, e.g. coinci­
dence of vehicle swaying and high winds. 

Conducting range and the minimum length of contact 
strip are specified below as part of the pantograph head 
geometry. 

4.2.8.2.9.2.1 Pantograph head geometry type 1 600 mm 

(1) The pantograph head geometry shall be as 
depicted in the specification referenced in 
Appendix J-1, index 48. 

4.2.8.2.9.2.2 Pantograph head geometry type 1 950 mm 

(1) The pantograph head geometry shall be as 
depicted in the specification referenced in 
Appendix J-1, index 49. 

(2) Insulated or non-insulated materials for the horns 
are both permitted. 

4.2.8.2.9.2.3 Pantograph head geometry type 2 000/2 260 mm 

(1) The profile of the pantograph head shall be as 
depicted below: 

▼M3 
4.2.8.2.9.3. Ġeometrija tal-parti ta' fuq tal-pantografu - tat-tip ta' 

1 800 mm 

(1) Il-profil tal-parti ta' fuq tal-pantografu għandu 
jkun kif indikat hawn taħt: 

▼B
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►M3 4.2.8.2.9.3a ◄ Pantograph current capacity (IC level) 

(1) Pantographs shall be designed for the rated current 
(as defined in clause 4.2.8.2.4) to be transmitted to 
the Electric unit. 

(2) An analysis shall demonstrate that the pantograph 
is able to carry the rated current; this analysis 
shall include the verification of the requirements 
of the specification referenced in Appendix J-1, 
index 50. 

(3) Pantographs for DC systems shall be designed for 
the maximum current at standstill (as defined in 
clause 4.2.8.2.5 of this TSI). 

4.2.8.2.9.4 Contact strip (IC level) 

(1) Contact strips are the replaceable parts of the 
pantograph head, which are in direct contact 
with the contact wire. 

4.2.8.2.9.4.1 Contact strip geometry 

(1) Contact strips shall be geometrically designed to 
be fitted to one of the pantograph head geometries 
specified in clause 4.2.8.2.9.2. 

4.2.8.2.9.4.2 Contact strip material 

(1) Material used for the contact strips shall be 
mechanically and electrically compatible with the 
contact wire material (as specified in clause 4.2.14 
of the ENE TSI, in order to ensure proper current 
collection and to avoid excessive abrasion of the 
surface of the contact wires, thereby minimising 
wear of both contact wires and contact strips. 

(2) Plain carbon or impregnated carbon with additive 
material shall be permitted. 

Where a metallic additive material is used, the 
metallic content of the carbon contact strips shall 
be copper or copper alloy and shall not exceed a 
content of 35 % by weight where used on AC 
lines and of 40 % where used on DC lines. 

Pantographs assessed against this TSI shall be 
fitted with contact strips of a material mentioned 
above. 

(3) Additionally, contact strips of other material or 
higher percentage of metallic contents or impreg­
nated carbon with cladded copper are allowed (if 
permitted in the infrastructure register) provided 
that: 

— they are referenced in recognised standards, 
with mention of restrictions if any, or 

— they have been subject to a test of suitability 
for use (see clause 6.1.3.8). 
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4.2.8.2.9.5 Pantograph static contact force (IC level) 

(1) The static contact force is the vertical contact 
force exerted upward by the pantograph head on 
the contact wire and caused by the 
pantograph-raising device, when the pantograph 
is raised and the vehicle is at standstill. 

(2) The static contact force exerted by the pantograph 
on the contact wire, as defined above, shall be 
adjustable within at least the following ranges 
(consistent with the area of use of the panto­
graph): 

— 60 N to 90 N for AC supply systems, 

— 90 N to 120 N for DC 3 kV supply systems, 

— 70 N to 140 N for DC 1,5 kV supply systems. 

4.2.8.2.9.6 Pantograph contact force and dynamic behaviour 

(1) The mean contact force F m is the statistical mean 
value of the pantograph contact force, and is 
formed by the static and aerodynamic components 
of the contact force with dynamic correction. 

(2) The factors which influence the mean contact 
force are the pantograph itself, its position in the 
train consist, its vertical extension, and the rolling 
stock on which the pantograph is mounted. 

(3) Rolling stock and pantographs fitted on rolling 
stock are designed to exert a mean contact force 
F m on the contact wire in a range specified in 
clause 4.2.12 of the TSI Energy, in order to ensure 
current collection quality without undue arcing 
and to limit wear and hazards to contact strips. 
Adjustment of the contact force is made when 
dynamic tests are performed. 

(4) The verification at interoperability constituent 
level shall validate the dynamic behaviour of the 
pantograph itself, and its capability to collect 
current from a TSI compliant overhead contact 
line; the conformity assessment procedure speci­
fied in clause 6.1.3.7. 

(5) The verification at rolling stock subsystem level 
(integration in a particular vehicle) shall allow to 
adjust the contact force, taking into account aero­
dynamic effects due to the rolling stock and the 
position of the pantograph in the unit or train 
fixed or predefined formation(s); the conformity 
assessment procedure specified in clause 6.2.3.20. 

(6) According to the TSI Energy, the range of mean 
contact force Fm is not harmonised for overhead 
contact lines designed for speed higher than 
320 km/h. 
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Therefore electric units can only be assessed 
against this TSI regarding the dynamic behaviour 
of the pantograph up to the speed of 320 km/h. 

For the speed range above 320 km/h up to the 
maximum speed (if higher than 320 km/h), the proce­
dure for innovative solutions described in article 10 and 
Chapter 6 of this TSI shall apply. 

4.2.8.2.9.7 Arrangement of pantographs (RST level) 

(1) It is permissible for more than one pantograph to 
be simultaneously in contact with the overhead 
contact line equipment. 

(2) The number of pantographs and their spacing shall 
be designed taking into consideration the require­
ments of current collection performance, as 
defined in clause 4.2.8.2.9.6 above. 

(3) Where the spacing of 2 consecutive pantographs 
in fixed or predefined formations of the assessed 
unit is less than the spacing shown in clause 
4.2.13 of the TSI Energy for the selected OCL 
design distance type, or where more than 2 panto­
graphs are simultaneously in contact with the 
overhead contact line equipment, it shall be 
demonstrated by testing that the current collection 
quality as defined in clause 4.2.8.2.9.6 above is 
met for the poorest performing pantograph (iden­
tified by simulations to be performed prior to that 
test). 

(4) The OCL design distance type (A, B or C as 
defined in the clause 4.2.13 of the TSI Energy) 
selected (and therefore used for the test) shall be 
recorded in the technical documentation (see 
clause 4.2.12.2). 

4.2.8.2.9.8 Running through phase or system separation sections 
(RST level) 

(1) Trains shall be designed to be able to move from 
one power supply system and from one phase 
section to an adjacent one (as described in clauses 
4.2.15 and 4.2.16 of the TSI Energy) without brid­
ging either system or phase separation sections. 

(2) Electric units designed for several power supply 
systems shall, when running through system sepa­
ration sections, recognise automatically the 
voltage of the power supply system at the 
pantograph. 

(3) When running through phase or system separation 
sections, it shall be possible to bring the power 
consumption of the unit to zero. The infrastructure 
register gives information on the permitted panto­
graphs position: lowered or raised (with permitted 
pantograph arrangements) when running through 
systems or phase separation sections. 
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(4) Electric units of maximum design speed higher 
than or equal to 250 km/h shall be fitted with 
an on-board TCMS (train control and monitoring 
system) able to receive from the ground the infor­
mation related to the location of the separation 
section, and the subsequent commands to the 
control of the pantograph and main circuit breaker 
shall be triggered automatically by the TCMS of 
the unit, without intervention of the driver. 

(5) Units intended to operate on lines that are fitted 
with the ETCS track side system for 
control-command and signalling shall be fitted 
with an on-board TCMS (train control and moni­
toring system) able to receive from the ETCS 
system the information related to the location of 
the separation section as described in Annex A, 
Index 7 of TSI CCS; for units of maximum design 
speed lower than 250 km/h, the subsequent 
commands are not required to be automatic, but 
information on section separation provided by 
ETCS shall be displayed on-board for the inter­
vention of the driver. 

4.2.8.2.9.9 Insulation of pantograph from the vehicle (RST level) 

(1) The pantographs shall be assembled on an electric 
unit in a way that ensures the current path from 
collector head to vehicle equipment is insulated. 
The insulation shall be adequate for all system 
voltages the unit is designed for. 

4.2.8.2.9.10 Pantograph lowering (RST level) 

(1) Electric units shall be designed to lower the panto­
graph in a period meeting the requirements of the 
specification referenced in Appendix J-1, index 
51, clause 4.7 (3 seconds) and to the dynamic 
insulating distance according to the specification 
referenced in Appendix J-1, index 52 either by 
initiation by the driver or by a train control func­
tion (including CCS functions). 

(2) The pantograph shall lower to the stowed position 
in less than 10 seconds. 

When lowering the pantograph, the main circuit 
breaker shall previously be opened automatically. 

(3) If an electric unit is equipped with an automatic 
dropping device (ADD) that lowers the panto­
graph in case of a collector head failure, the 
ADD shall meet the requirements of the specifi­
cation referenced in Appendix J-1, index 51, 
clause 4.8. 

(4) Electric units of maximum design speed higher 
than 160 km/h shall be equipped with an ADD. 
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(5) Electric units that require more than one panto­
graph raised in operation and of maximum design 
speed higher than 120 km/h shall be equipped 
with an ADD. 

(6) Other electric units are permitted to be equipped 
with an ADD. 

4.2.8.2.10 Electrical protection of the train 

(1) Electric units shall be protected against internal 
short –circuits (from inside the unit). 

(2) The location of the main circuit breaker shall be 
such as to protect the on-board high voltage 
circuits, including any high voltage connections 
between vehicles. The pantograph, the main 
circuit breaker, and the high voltage connection 
between them shall be located on the same 
vehicle. 

(3) Electric units shall protect themselves against 
short overvoltages, temporary overvoltages and 
maximum fault current. To meet this requirement, 
electrical protection coordination design of the 
unit shall comply with the requirements defined 
in the specification referenced in Appendix J-1, 
index 53. 

4.2.8.3. D i e s e l a n d o t h e r t h e r m a l t r a c t i o n 
s y s t e m 

(1) Diesel engines are to comply with the Union 
legislation concerning exhaust (composition, limit 
values). 

4.2.8.4. P r o t e c t i o n a g a i n s t e l e c t r i c a l h a z a r d s 

(1) Rolling stock and its electrically live components 
shall be designed such that direct or indirect 
contact with train staff and passenger is prevented, 
both in normal cases and in cases of equipment 
failure. Provisions described in the specification 
referenced in Appendix J-1, index 54 shall be 
applied in order to meet this requirement. 

4.2.9. Driver's Cab and driver-machine interface 

(1) The requirements specified in this clause apply to 
units fitted with a driver's cab. 

4.2.9.1. D r i v e r ' s C a b 

4.2.9.1.1 General 

(1) The driver's cabs shall be designed to permit 
operation by a single driver. 

(2) The maximum noise level allowed in the cab is 
specified in the TSI Noise. 

4.2.9.1.2 Access and egress 

4.2.9.1.2.1 Access and egress in operating conditions 

(1) The driver's cab shall be accessible from both 
sides of the train from 200 mm below top of rail. 
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(2) It is permissible for this access to be either 
directly from the exterior, using a cab external 
door, or through the area at the rear of the cab. 
In the latter case, requirements defined in this 
clause shall apply to the external accesses used 
for access to the cab on either side of the vehicle. 

(3) The means for the train crew to access in and to 
egress out of the cab, such as footsteps, handrails 
or opening handles, shall allow safe and easy 
usage by being of dimensions (pitch, width, 
spacing, shape) to be assessed by reference to 
recognised standards; they shall be designed with 
consideration of ergonomic criteria in relation 
with their use. Footsteps shall have no sharp 
edges causing obstacles for the shoes of the 
train crew. 

(4) Rolling stock with external walkways shall be 
equipped with handrails and foot bars (kicking 
strips) for driver safety when accessing the cab. 

(5) Driver's cab external doors shall open in such a 
way that they remain within the intended reference 
profile (see clause 4.2.3.1 of this TSI) when 
opened (the unit being at standstill). 

(6) Driver's cab external doors shall have a minimum 
clearance of 1 675 × 500 mm when accessible by 
foot-steps, or of 1 750 × 500 mm when accessible 
on floor level. 

(7) Interior doors used by the train crew to access the 
cab shall have a minimum clearance of 1 700 × 
430 mm. 

(8) For both driver's cab external doors and internal 
doors, in case they are positioned perpendicular to 
and against the side of the vehicle, it is allowed to 
have the clearance width in the upper part reduced 
(angle on the top-outer side) due to the gauge of 
the vehicle; this reduction shall be strictly limited 
to the gauge constraint in the upper part and shall 
not lead to a clearance width on top side of the 
door lower than 280 mm. 

(9) The driver's cab and its access shall be designed 
so that the train crew is able to prevent the cab 
being accessed by non-authorised persons, 
whether the cab is occupied or not, and so that 
a cab occupant is able to go outside of a cab 
without having to use any tool or key. 

(10) Access to the driver's cab shall be possible 
without any energy supply available on board. 
Cab external doors shall not open unintentionally. 
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4.2.9.1.2.2 Driver's cab emergency exit 

(1) In an emergency situation, evacuation of the train 
crew from the driver's cab and access to the inte­
rior of the cab by the rescue services shall be 
possible on both sides of the cab by using one 
of the following emergency exit means: cab 
external doors (access directly from the exterior, 
as defined in clause 4.2.9.1.2.1 above) or side 
windows or emergency hatches. 

(2) In all cases, the emergency exit means shall 
provide a minimum clearance (free area) of 
2 000 cm 

2 with a minimum inner dimension of 
400 mm to allow the release of trapped persons. 

(3) Front position driver's cabs shall have at least an 
interior exit; this exit shall give access to an area 
of a minimum length of 2 metres, of a minimum 
clearance identical to those specified in clause 
4.2.9.1.2.1, points (7) and (8), and this area (inclu­
ding its floor) shall be free of any obstruction to 
the escape of the driver; the above area shall be 
located on-board the unit, and can be an interior 
area or an area opened to the outside. 

4.2.9.1.3 External visibility 

4.2.9.1.3.1 Front visibility 

(1) The driver's cab shall be designed to allow the 
driver at his seated driving position a clear and 
unobstructed line of sight in order to distinguish 
fixed signals set to both the left and right of a 
straight track, and in curves with a radius of 
300 m or more, under the conditions defined in 
Appendix F. 

(2) The above requirement shall also be met from the 
standing driving position under conditions defined 
in the Appendix F, on locomotives and on driving 
coaches, in case these coaches are intended to be 
also operated by a driver in standing position. 

(3) For locomotives with central cab and for OTMs, 
in order to ensure the visibility of low signals, it is 
permitted that the driver moves to several different 
positions in the cab in order to meet the above 
requirement; it is not required to meet the requi­
rement from the seated driving position. 

4.2.9.1.3.2 Rear and side view 

(1) The cab shall be designed to allow the driver to 
have a rear view of each side of the train at stand 
still; this requirement is permitted to be met by 
one of the following means: opening side 
windows or panel at each side of the cab, exterior 
mirrors, camera system. 
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(2) In case of opening side windows or panel used as 
that means to meet the requirement above in 
point (1), the opening shall be sufficiently large 
for the driver to put his head through the aperture; 
additionally, for locomotives and driving coaches 
intended to be used in a train composition with a 
locomotive, the design shall allow the driver at the 
same time to operate the emergency brake. 

4.2.9.1.4 Interior layout 

(1) The interior layout of the cab shall take into 
account the anthropometric measurements of the 
driver as set out in the Appendix E. 

(2) Freedom of movement of personnel in the cab 
interior shall not be inhibited by obstructions. 

(3) The cab floor corresponding to the working area 
of the driver (access to the cab and foot rest 
excluded) shall be without any step. 

(4) The interior layout shall allow both seated and 
standing driving positions on locomotives and on 
driving coaches, in case these coaches are 
intended to be also operated by a driver in stan­
ding position. 

(5) The cab shall be equipped with at least one 
driver's seat (see clause 4.2.9.1.5) and additionally 
with a seat not considered as a driving position for 
possible accompanying crew. 

4.2.9.1.5 Driver's seat 

Requirements at component level: 

(1) The driver's seat shall be designed in such a way 
that it allows him to undertake all normal driving 
functions in a seated position, taking into account 
the anthropometric measurements of the driver as 
set out in the Appendix E. It shall allow for 
correct posture of the driver from the physiolo­
gical point of view. 

(2) It shall be possible for the driver to adjust the seat 
position in order to meet the reference position of 
eyes for external visibility, as defined in clause 
4.2.9.1.3.1. 

(3) Ergonomics and health aspects shall be considered 
in the design of the seat, and its use by the driver. 

Requirements for integration in the driver's 
cab: 

(4) The mounting of the seat in the cab shall allow to 
meet external visibility requirements as specified 
in clause 4.2.9.1.3.1 above by using the range of 
adjustment provided by the seat (at component 
level); it shall not alter ergonomics and health 
aspects and the use of the seat by the driver. 

(5) The seat shall not constitute an obstacle for the 
driver to escape in case of emergency. 
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(6) The mounting of the driver's seat in locomotives, 
and in driving coaches, in case these coaches are 
intended to also be operated by a driver in stan­
ding position shall allow adjustment to get the 
necessary free space needed for the standing 
driving position. 

4.2.9.1.6 Driver's desk — Ergonomics 

(1) The driver's desk and its operating equipment and 
controls shall be arranged to enable, in the most 
commonly used driving position, the driver to 
keep a normal posture, without hampering his 
freedom of movement, taking into account the 
anthropometric measurements of the driver as set 
out in the Appendix E. 

(2) To allow the display on the driver's desk surface 
of paper documents required during driving, a 
reading zone of minimum size 30 cm width per 
21 cm high shall be available in front of the 
driver's seat. 

(3) Operating and control elements shall be clearly 
marked, so that they are identifiable by the driver. 

(4) If the traction and/or braking effort is set-up by a 
lever (combined one or separated ones), the “trac­
tive effort” shall increase by pushing the lever 
forwards, and the “braking effort” shall increase 
by drawing the lever towards the driver. 

If there is a position for emergency braking, it shall be 
clearly distinguished from those of the other positions 
of the lever (e.g. by a notch). 

4.2.9.1.7 Climate control and air quality 

(1) The air in the cab shall be renewed to keep the 
CO 2 concentration to the levels specified in the 
clause 4.2.5.8 of this TSI. 

(2) At the seated driving position (as defined in the 
clause 4.2.9.1.3) of the driver's head and shoul­
ders, there shall be no air flows caused by the 
ventilation system having an air velocity excee­
ding the limit value recognised to ensure a proper 
working environment. 

4.2.9.1.8 Internal lighting 

(1) Cab general lighting shall be provided on driver's 
command in all normal operational modes of the 
rolling stock (included “switched off”). Its lumi­
nosity on desk level shall be higher than 75 lux at 
the level of the driver's desk, except for OTMs for 
which it shall be higher than 60 lux. 

(2) Independent lighting of the driver's desk reading 
zone shall be provided on driver's command, and 
shall be adjustable up to a value higher than 150 
lux. 

(3) An independent lighting of instruments shall be 
provided, and shall be adjustable. 
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(4) In order to prevent any dangerous confusion with 
outside operational signalling, no green lights or 
green illumination are permitted in a driver's cab, 
except for existing class B cab signalling systems 
(as defined in the CCS TSI). 

4.2.9.2. W i n d s c r e e n 

4.2.9.2.1. Mechanical characteristics 

(1) The dimension, location, shape and finishes 
(including those for maintenance purpose) of the 
windows shall not inhibit the drivers external view 
(as defined in clause 4.2.9.1.3.1) and shall support 
the driving task. 

(2) The driver's cab windscreens shall be able to resist 
impacts from projectiles as specified in the speci­
fication referenced in Appendix J-1, index 55, 
clause 4.2.7 and shall resist spalling as specified 
in the same specification, clause 4.2.9. 

4.2.9.2.2. Optical characteristics 

(1) The driver's cab windscreens shall be of an optical 
quality that does not alter the visibility of signs 
(shape and colour) in any operating condition 
(including as example when the windscreen is 
heated to prevent misting and frost). 

(2) The angle between primary and secondary images 
in the installed position shall be in accordance 
with limit values specified in the specification 
referenced in Appendix J-1, index 56, clause 
4.2.2. 

(3) Permissible optical distortions of vision shall be as 
specified in the specification referenced in 
Appendix J-1, index 56, clause 4.2.3. 

(4) Haze shall be as specified in the specification 
referenced in Appendix J-1, index 56, clause 
4.2.4. 

(5) Luminous transmittance shall be as specified in 
the specification referenced in Appendix J-1, 
index 56, clause 4.2.5. 

(6) Chromaticity shall be as specified in the specifi­
cation referenced in Appendix J-1, index 56, 
clause 4.2.6. 

4.2.9.2.3 Equipment 

(1) The windscreen shall be equipped with de-icing, 
de-misting and external cleaning means, under 
control of the driver. 

(2) The location, type and quality of windscreen clea­
ning and clearance devices shall ensure that the 
driver is able to maintain a clear external view in 
most weather and operating conditions, and shall 
not inhibit the drivers external view. 

(3) Protection shall be provided from the sun without 
reducing the drivers' view of external signs, 
signals and other visual information when this 
protection is in its stowed position. 
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4.2.9.3. D r i v e r m a c h i n e i n t e r f a c e 

4.2.9.3.1. Driver's activity control function 

(1) The driver's cab shall be equipped with a means to 
monitor the driver's activity, and to automatically 
stop the train when a lack of driver's activity is 
detected. This gives the on-board technical means 
for the railway undertaking to fulfil the require­
ment of clause 4.2.2.9 of TSI OPE. 

(2) Specification of the means to monitor (and 
detect a lack of) the driver's activity: 

The driver's activity shall be monitored when the 
train is in driving configuration and is moving 
(criterion for movement detection is at a low 
speed threshold); this monitoring shall be done 
by controlling the action of the driver on recog­
nised driver interfaces such as dedicated devices 
(e.g. pedal, push buttons, sensitive touches…) 
and/or recognised driver interfaces with the Train 
Control and Monitoring System. 

When no action is monitored on any of the recog­
nised driver interfaces during more than a time of 
X seconds, a lack of driver's activity shall be 
triggered. 

The system shall allow for the adjustment (at 
workshop, as a maintenance activity) of the time 
X within the range of 5 seconds to 60 seconds. 

When the same action is monitored continuously 
for more than a time not higher than 60 seconds 
without any further action on a recognised driver 
interface, a lack of driver's activity shall also be 
triggered. 

Before triggering a lack of driver's activity, a 
warning shall be given to the driver, in order for 
him to have the possibility to react and reset the 
system. 

The system shall have the information “lack of 
driver's activity triggered” available for being 
interfaced to other systems (i.e. the radio system). 

(3) Additional requirement: 

The detection of the lack of the driver's activity is 
a function that shall be subject to a reliability 
study considering the failure mode of components, 
redundancies, software, periodic checks and other 
provisions, and the estimated failure rate of the 
function (lack of driver's activity as specified 
above not detected) shall be provided in the tech­
nical documentation defined in clause 4.2.12. 
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(4) Specification of actions triggered at train level 
when a lack of driver's activity is detected: 

A lack of driver's activity when the train is in 
driving configuration and is moving (criterion 
for movement detection is at a low speed thres­
hold) shall lead to a full service brake or an emer­
gency brake application on the train. 

In case of application of a full service brake, its 
effective application shall be automatically 
controlled and in case of non-application, it shall 
be followed by an emergency brake. 

(5) Notes: 

— It is allowed to have the function described in 
this clause fulfilled by the CCS Subsystem. 

— The value of the time X has to be defined and 
justified by the railway undertaking (applica­
tion of TSI OPE and CSM, and consideration 
of its current code of practice or means of 
compliance; outside of scope of the present 
TSI). 

— As a transitional measure, it is also allowed to 
install a system of a fix time X (no adjustment 
possible) provided that the time X is within 
the range of 5 seconds to 60 seconds and 
that the railway undertaking can justify this 
fix time (as described above). 

— A Member State may impose to the railway 
undertakings operating on its territory to adjust 
their rolling stock with a maximum limit for 
time X, if the Member state can demonstrate 
that this is needed to preserve the national 
safety level. In all other cases, Member States 
cannot prevent the access of a railway under­
taking that is using a higher time Z (within the 
range specified). 

4.2.9.3.2. Speed indication 

(1) This function and the corresponding conformity 
assessment are specified in the TSI CCS. 

4.2.9.3.3 Driver display unit and screens 

(1) Functional requirements concerning the informa­
tion and commands provided in the driver's cab 
are specified together with other requirements 
applicable to the specific function, in the clause 
describing that function. The same applies also to 
information and commands that may be provided 
by means of display units and screens. 
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ERTMS information and commands, including 
those provided on a display unit, are specified in 
the TSI CCS. 

(2) For functions in the scope of this TSI, the infor­
mation or commands to be used by the driver to 
control and command the train, and given by 
means of display units or screens, shall be 
designed to allow proper use and reaction from 
the driver. 

4.2.9.3.4. Controls and indicators 

(1) Functional requirements are specified with other 
requirements applicable to a specific function, in 
the clause describing that function. 

(2) All indicator lights shall be designed so that they 
can be read correctly under natural or artificial 
lighting conditions, including incidental lighting. 

(3) Possible reflections of illuminated indicators and 
buttons in the windows of the driver's cab shall 
not interfere with the line of sight of the driver in 
his normal working position. 

(4) In order to prevent any dangerous confusion with 
outside operational signalling, no green lights or 
green illumination are permitted in a driver's cab, 
except for existing class B cab signalling system 
(according TSI CCS). 

(5) Audible information generated by on-board equip­
ment inside the cab for the driver shall be at least 
6 dB(A) above the noise level in the cab (this 
noise level taken as reference being measured 
under conditions specified in the TSI Noise). 

4.2.9.3.5. Labelling 

(1) The following information shall be indicated in 
the driving cabs: 

— Max. speed (Vmax), 

— Identification number of rolling stock (traction 
vehicle number), 

— Location of portable equipment (e.g. 
self-rescue device, signals), 

— Emergency exit. 

(2) Harmonised pictograms shall be used to mark 
controls and indicators in the cab. 

4.2.9.3.6 Radio Remote control function by staff for shunting 
operation 

(1) If a radio remote control function is provided for a 
staff member to control the unit during shunting 
operations, it shall be designed to allow him to 
control the train movement safely, and to avoid 
any mistake when used. 
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(2) It is assumed that the staff member using the 
remote control function can visually detect train 
movement when using the remote control device. 

(3) The design of the remote control function, inclu­
ding safety aspects, shall be assessed according to 
recognised standards. 

4.2.9.4. O n - b o a r d t o o l s a n d p o r t a b l e e q u i p m e n t 

(1) A space shall be available in or near the driver's 
cab to store the following equipment, in case they 
are needed by the driver in emergency situation: 

— Hand-lamp with red and white light 

— Short circuiting equipment for track-circuits 

— Scotches, if the parking brake performance is 
not sufficient depending on track gradient (see 
clause 4.2.4.5.5 “Parking brake”). 

— A fire extinguisher (to be located in the cab; 
see also clause 4.2.10.3.1). 

— On manned traction units of freight trains: 
a self-rescue device, as specified in the SRT 
TSI (see SRT TSI clause 4.7.1). 

4.2.9.5. S t o r a g e f a c i l i t y f o r s t a f f p e r s o n a l 
e f f e c t s 

(1) Each driver's cab shall be equipped with: 

— Two hooks for clothing or a niche with a 
clothes beam. 

— A free space for storing a suitcase or bag of 
size 300 mm × 400 mm × 400 mm. 

4.2.9.6. R e c o r d i n g d e v i c e 

(1) The list of information to be recorded is defined in 
the TSI OPE. 

(2) The unit shall be equipped with a means to record 
this information, complying with the following 
requirements: 

(3) Functional requirements specified in the specifica­
tion referenced in Appendix J-1, index 57, clauses 
4.2.1, 4.2.2, 4.2.3 and 4.2.4 shall be met. 

(4) Recording performance shall be according to class 
R1 of the specification referenced in Appendix J- 
1, index 57, clause 4.3.1.2.2. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 119 

(5) The integrity (consistency; correctness) of the 
recorded and extracted data shall be according to 
the specification referenced in Appendix J-1, 
index 57, clause 4.3.1.4. 

(6) Data integrity shall be safeguarded according to 
the specification referenced in Appendix J-1, 
index 57, clause 4.3.1.5. 

(7) The level of protection that applies to the 
protected storage medium shall be “A” as defined 
in the specification referenced in Appendix J-1, 
index 57, clause 4.3.1.7. 

4.2.10. Fire safety and evacuation 

4.2.10.1. G e n e r a l a n d C a t e g o r i s a t i o n 

(1) This clause applies to all units. 

(2) Rolling stock shall be designed such that it 
protects passengers and on-board staff in case of 
hazard fire on board and to allow an effective 
evacuation and rescue in case of emergencies. 
This is deemed to be fulfilled by complying 
with the requirements of this TSI. 

(3) The category of the unit regarding fire safety 
considered for its design, as defined in clause 
4.1.4 of this TSI shall be recorded in the technical 
documentation described in clause 4.2.12 of this 
TSI. 

4.2.10.2. M e a s u r e s t o p r e v e n t f i r e 

4.2.10.2.1 Material requirements 

(1) The selection of materials and components shall 
take into account their fire behaviour properties, 
such as flammability, smoke opacity and toxicity. 

(2) Materials used to construct the rolling stock unit 
shall comply with the requirements of the specifi­
cation referenced in Appendix J-1, index 58 for 
the “Operation Category” as defined below: 

— “Operation Category 2” for Category A 
passenger rolling stock (including passenger 
locomotive). 

— “Operation Category 3” for Category B 
passenger rolling stock (including passenger 
locomotive). 

— “Operation Category 2” for freight locomo­
tives, and self-propelling units designed to 
carry other payload (mail, freight, etc.). 

— “Operation Category 1” for OTMs, with requi­
rements limited to areas which are accessible 
to staff when the unit is in transport running 
configuration (see Section 2.3 of this TSI). 
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(3) In order to ensure constant product characteristics 
and manufacturing process, it is required that: 

— the certificate to prove compliance of a mate­
rial with the standard, which shall be issued 
immediately after testing of this material, shall 
be reviewed every 5 years, 

— in case there is no change in the product 
characteristics and manufacturing process, 
and no change in the requirements (TSI), it 
is not required to perform new testing of this 
material; the certificate needs only to be 
updated regarding its date of issue. 

4.2.10.2.2 Specific measures for flammable liquids 

(1) Railway vehicles shall be provided with measures 
preventing a fire from occurring and spreading 
due to leakage of flammable liquids or gases. 

(2) Flammable liquids used as cooling medium in 
high voltage equipment of freight locomotives 
shall be compliant to the requirement R14 of the 
specification referenced in Appendix J-1, index 59. 

4.2.10.2.3 Hot axle box detection 

Requirements are specified in clause 4.2.3.3.2 of the 
present TSI. 

4.2.10.3. M e a s u r e s t o d e t e c t / c o n t r o l f i r e 

4.2.10.3.1 Portable Fire extinguishers 

(1) This clause is applicable to units designed to carry 
passengers and/or staff. 

(2) The unit shall be equipped with adequate and 
sufficient portable fire extinguishers, in passenger 
and/or staff areas. 

(3) Water plus additive type fire extinguishers are 
deemed to be adequate for on-board rolling 
stock purposes. 

4.2.10.3.2 Fire detection systems 

(1) The equipment and the areas on rolling stock that 
intrinsically impose a fire risk shall be equipped 
with a system that will detect fire at an early 
stage. 

(2) Upon fire detection the driver shall be notified and 
appropriate automatic actions shall be initiated to 
minimize the subsequent risk to passengers and 
train staff. 

(3) For sleeping compartments, the detection of a fire 
shall activate an acoustic and optical local alarm 
in the affected area. The acoustic signal shall be 
sufficient to wake up the passengers. The optical 
signal shall be clearly visible and shall not be 
hidden by obstacles. 
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4.2.10.3.3 Fire automatic fighting system for freight diesel units 

(1) This clause is applicable to diesel powered freight 
locomotives and diesel powered freight 
self-propelling units. 

(2) These units shall be equipped with an automatic 
system capable of detecting a diesel fuel fire and 
of shutting down all relevant equipment and 
cutting off the fuel supply. 

4.2.10.3.4 Fire containment and control systems for passenger 
rolling stock 

(1) This clause is applicable to units of category B 
passenger rolling stock. 

(2) The unit shall be equipped with adequate 
measures to control the spread of heat and fire 
effluents through the train. 

(3) The conformity with this requirement shall be 
deemed to be satisfied by the verification of 
conformity to the following requirements: 

— The unit shall be equipped with full cross 
section partitions within passenger/staff areas 
of each vehicle, with a maximum separation of 
30 meters which shall satisfy requirements for 
integrity for a minimum of 15 minutes (assu­
ming the fire can start from either side of the 
partition), or with other Fire Containment and 
Control Systems (FCCS). 

— The unit shall be equipped with fire barriers 
that shall satisfy requirements for integrity and 
heat insulation for a minimum of 15 minutes 
at the following locations (where relevant for 
the concerned unit): 

— Between the drivers cab and the compart­
ment to the rear of it (assuming the fire 
starts in the rear compartment). 

— Between combustion engine and adjacent 
passenger/staff areas (assuming the fire 
starts in the combustion engine). 

— Between compartments with electrical 
supply line and/or traction circuit equip­
ment and passenger/staff area (assuming 
the fire starts in the electrical supply line 
and/or the traction circuit equipment). 

— The test shall be carried out in accordance 
with the requirements of the specification refe­
renced in Appendix J-1, index 60. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 122 

(4) If other FCCS are used instead of full cross 
section partitions within passenger/staff areas, the 
following requirements shall apply: 

— They shall be installed in each vehicle of the 
unit, which is intended to carry passengers 
and/or staff, 

— They shall ensure that fire and smoke will not 
extend in dangerous concentrations over a 
length of more than 30 m within the passen­
ger/staff areas inside the unit, for at least 15 
minutes after the start of a fire. 

The assessment of this parameter is an open point. 

(5) If other FCCS are used and rely on reliability and 
availability of systems, components, or functions, 
they shall be subject to a reliability study consi­
dering the failure mode of components, redundan­
cies, software, periodic checks and other provi­
sions, and the estimated failure rate of the function 
(lack of control of the spread of heat and fire 
effluents) shall be provided in the technical docu­
mentation described in clause 4.2.12. 

Based on this study, operating and maintenance condi­
tions of the FCCS shall be defined and provided in the 
maintenance and operating documentation described in 
clauses 4.2.12.3 and 4.2.12.4. 

4.2.10.3.5 Fire spreading protection measures for freight locomo­
tives and freight self-propelling units 

(1) This clause is applicable to freight locomotives 
and to freight self-propelling units. 

(2) These units shall have a fire barrier to protect the 
driver's cab. 

(3) These fire barriers shall satisfy requirements for 
integrity and heat insulation for a minimum of 
15 minutes; they shall be subject to a test carried 
out in accordance with the requirements of the 
specification referenced in Appendix J-1, index 61. 

4.2.10.4. R e q u i r e m e n t s r e l a t e d t o e m e r g e n c i e s 

4.2.10.4.1. Emergency lighting 

(1) To provide protection and safety on board in the 
event of emergency the trains shall be equipped 
with an emergency lighting system. This system 
shall provide a suitable lighting level in the 
passenger and in the service areas, as follows: 

(2) for units of maximum design speed higher than or 
equal to 250 km/h, during a minimum operating 
time of three hours after the main energy supply 
has failed, 

(3) for units of maximum design speed lower than 
250 km/h, during a minimum operating time of 
90 minutes after the main energy supply has 
failed. 

▼B
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(4) Lighting level of at least 5 lux at floor level. 

(5) Values of lighting level for specific areas and 
conformity assessment methods shall be as speci­
fied in the specification referenced in Appendix 
J-1, index 62. 

(6) In the event of fire, the emergency lighting system 
shall continue to sustain at least 50 % of the emer­
gency lighting in the vehicles not affected by fire 
for a minimum of 20 minutes. This requirement 
shall be deemed to be fulfilled by a satisfactory 
failure mode analysis. 

4.2.10.4.2 Smoke Control 

(1) This clause is applicable to all units. In case of 
fire, the distribution of fumes shall be minimised 
in areas occupied by passengers and/or staff by 
application of the following requirements: 

(2) To prevent outside smoke from entering the unit, 
it shall be possible to switch off or close all means 
of external ventilation. 

This requirement is verified on the rolling stock 
subsystem at unit level. 

(3) To prevent smoke that could be inside a vehicle 
from spreading, it shall be possible to switch off 
the ventilation and recirculation at vehicle level, 
this may be achieved by switching off the 
ventilation. 

(4) It is permissible to trigger these actions manually 
by the on-board staff, or by remote control; the 
triggering is permitted to be at train level, or at 
vehicle level. 

(5) For units intended to operate on lines that are 
fitted with the ETCS track side system for 
control-command and signalling (including 
“airtightness” information as described in 
Annex A, Index 7 of TSI CCS), the unit 
on-board control system shall be able to receive 
from the ETCS system the information related to 
airtightness. 

4.2.10.4.3 Passenger alarm and communication means 

Requirements are specified in clauses 4.2.5.2, 4.2.5.3 
and 4.2.5.4 of the present TSI. 

4.2.10.4.4 Running capability 

(1) This clause is applicable to category A and cate­
gory B passenger rolling stock (including 
passenger locomotives). 

(2) The unit shall be designed so that, in the event of 
fire on-board, the running capability of the train 
will enable it to run to a suitable firefighting 
point. 

(3) Compliance shall be demonstrated by application 
of the specification referenced in Appendix J-1, 
index 63, in which the system functions impacted 
by a “type 2” fire shall be: 

▼B
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— braking for rolling stock of fire safety category 
A: this function shall be assessed for a dura­
tion of 4 minutes. 

— braking and traction for rolling stock of fire 
safety category B: these functions shall be 
assessed for a duration of 15 minutes at a 
minimum speed of 80 km/h. 

4.2.10.5. R e q u i r e m e n t s r e l a t e d t o e v a c u a t i o n 

4.2.10.5.1. Passenger emergency exits 

(1) This section is applicable to units designed to 
carry passengers. 

Definitions and clarifications 

(2) Emergency exit: train borne provision to allow 
people inside the train to get out of the train in 
case of an emergency. An external passenger door 
is a specific type of emergency exit. 

(3) Through route: route through the train which can 
be entered and exited from different ends and 
which permits the movement of passengers and 
staff, along the longitudinal axis of the train 
without obstruction. Interior doors on the through 
route which are intended to be used by passengers 
in normal service and which can also be opened in 
case of power failure are considered not to 
obstruct the movement of passengers and staff. 

(4) Passenger area: area to which passengers have 
access without particular authorisation. 

(5) Compartment: Passenger area or staff area, which 
cannot be used as a through route for passengers 
or staff respectively. 

Requirements 

(6) Emergency exits shall be provided in sufficient 
quantity along through route(s) on both sides of 
the unit; they shall be indicated. They shall be 
accessible and sufficient in size to allow the 
release of persons. 

(7) An emergency exit shall be able to be opened by 
a passenger from inside the train. 

(8) All external passenger doors shall be equipped 
with emergency opening devices allowing them 
to be used as emergency exits (see clause 
4.2.5.5.9). 

(9) Each vehicle designed to contain up to 40 passen­
gers shall have at least two emergency exits. 

(10) Each vehicle designed to contain more than 40 
passengers shall have at least three emergency 
exits. 

(11) Each vehicle intended to carry passengers shall 
have at least one emergency exit on each vehicle 
side. 

▼B
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(12) The number of the doors and their dimensions 
shall allow the complete evacuation within three 
minutes by passengers without their baggage. It is 
permitted to consider that passengers with reduced 
mobility are to be assisted by other passengers or 
staff, and that wheelchair users are evacuated 
without their wheelchair. 

Verification of this requirement shall be made by 
a physical test under normal operating conditions. 

4.2.10.5.2 Driver's cab emergency exits 

Requirements are specified in clause 4.2.9.1.2.2 of the 
present TSI. 

4.2.11. Servicing 

4.2.11.1. G e n e r a l 

(1) Servicing and minor repairs necessary to ensure 
safe operations between maintenance interventions 
shall be able to be carried out while the train is 
stabled away from its normal servicing home base. 

(2) This part gathers requirements for provisions rela­
ting to the servicing of trains during operation or 
when stabled on a network. Most of these requi­
rements aim at ensuring that rolling stock will 
have the equipment necessary to meet the provi­
sions required in the other sections of this TSI and 
of the TSI Infrastructure. 

(3) Trains shall be capable of remaining stabled, with 
no crew onboard, with power supply from the 
catenary or auxiliary power supply maintained 
for lighting, air conditioning, refrigerated cabinets, 
etc. 

4.2.11.2. T r a i n e x t e r i o r c l e a n i n g 

4.2.11.2.1 Cleaning of driver's cab windscreen 

(1) This clause is applicable to all units equipped with 
a driver's cab 

(2) It shall be possible for the front windows of 
drivers' cabs to be cleaned from outside the train 
without need to remove any component or 
covering. 

4.2.11.2.2 Exterior cleaning through a washing plant 

(1) This clause is applicable to units fitted with trac­
tion equipment that are intended to be cleaned 
externally through a washing plant. 

(2) It shall be possible to control the speed of trains 
that are intended to be cleaned externally through 
a washing plant on level track at a value between 
2 km/h and 5 km/h. This requirement is aimed at 
ensuring compatibility with washing plants. 

▼B
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4.2.11.3. C o n n e c t i o n t o T o i l e t d i s c h a r g e s y s t e m 

(1) This clause is applicable to units equipped with 
sealed retention systems (using clear or recycled 
water) that have to be emptied at sufficient inter­
vals on a scheduled basis at designated depots. 

(2) The following connections of the unit to the toilet 
discharge system shall comply with the following 
specifications: 

— The 3 Evacuation nozzle (Inner part): see 
Appendix G-1. 

— The flushing connection for the toilet tank 
(Inner part), the use of which is optional: see 
Appendix G-1. 

4.2.11.4. W a t e r r e f i l l i n g e q u i p m e n t 

(1) This clause is applicable to units equipped with 
water taps covered by the clause 4.2.5.1 of this 
TSI. 

(2) The water supplied to the train, up to the 
filling-interface with the rolling stock, on the inte­
roperable network is deemed to be drinking water 
in accordance with Directive 98/83/EC, as speci­
fied in the clause 4.2.12.4 of the TSI INF. 

The on-board storage equipment shall not induce any 
additional risk for the health of people to the risks 
associated with the storage of water filled in accordance 
with the above provisions. This requirement is deemed 
to be met by assessment of piping and sealing material 
and quality. The materials shall be suitable for transport 
and storage of water fit for human consumption. 

4.2.11.5. I n t e r f a c e f o r w a t e r r e f i l l i n g 

(1) This clause is applicable to units equipped with a 
water tank supplying water to sanitary systems 
covered by the clause 4.2.5.1 of this TSI. 

(2) The inlet connection for water tanks shall comply 
with figure 1of the specification referenced in 
Appendix J-1, index 64. 

4.2.11.6. S p e c i a l r e q u i r e m e n t s f o r s t a b l i n g o f 
t r a i n s 

(1) This clause is applicable to units intended to be 
powered while stabled. 

(2) The unit shall be compatible with at least one of 
the following external power supply systems, and 
shall be equipped (where relevant) with the corres­
ponding interface for electrical connection to that 
external power supply (plug): 

(3) Power supply contact line (see clause 4.2.8.2.9 
“Requirements linked to pantograph”), 

▼M3 
(4) Linja ta' provvista tal-enerġija b'pol wieħed (AC 

1 kV, AC/DC 1,5 kV, DC 3 kV), skont 
l-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 111. 

▼B
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(5) Local external auxiliary power supply 400 V that 
can be connected to socket type “3P+ground” 
according to the specification referenced in 
Appendix J-1, index 65. 

4.2.11.7. R e f u e l l i n g e q u i p m e n t 

(1) This clause is applicable to units equipped with a 
refuelling system. 

(2) Trains using diesel fuel in accordance with 
Annex II of Directive 2009/30/EC of the Euro­
pean Parliament and of the Council ( 1 ) shall be 
equipped with refuelling couplings on both sides 
of the vehicle, at a maximum height of 1 500 mm 
above rail level; they shall be circular with a 
minimum diameter of 70 mm. 

(3) Trains using another type of diesel fuel shall be 
equipped with a foolproof opening and fuel tank 
to prevent inadvertent refuelling with a wrong 
fuel. 

(4) The type of coupling for refuelling shall be 
recorded in the technical documentation. 

4.2.11.8. T r a i n i n t e r i o r c l e a n i n g — p o w e r s u p p l y 

(1) For units of maximum speed higher than or equal 
to 250 km/h, a 3 000 VA at 230V, 50Hz electrical 
power supply connection shall be provided inside 
the unit; they shall be spaced such that no part of 
the unit that needs to be cleaned is more than 12 
metres from one of the sockets. 

4.2.12. Documentation for operation and maintenance 

(1) The requirements specified in this clause 4.2.12 
apply to all units. 

4.2.12.1. G e n e r a l 

(1) This clause 4.2.12 of the TSI describes the docu­
mentation requested in ►M3 klawżola 2.4(a) 
tal-Anness IV tad-Direttiva (UE) 2016/797 ◄ 
(clause titled “Technical file”): “technical charac­
teristics linked to the design including general and 
detailed drawings with respect to execution, elec­
trical and hydraulic diagrams, control-circuit 
diagrams, description of data-processing and 
automatic systems, documentation on operation 
and maintenance, etc., relevant for the subsystem 
concerned.” 

▼M3 
(2) Din id-dokumentazzjoni, bħala parti mill-fajl 

tekniku, tiġi kkompilata mill-applikant u trid 
takkumpanja d-dikjarazzjoni tal-verifika KE. Din 
għandha tinżamm mill-applikant matul il-ħajja 
tas-servizz tas-subsistema. 

▼B 

( 1 ) Directive 2009/30/EC of the European Parliament and of the Council of 23 April 2009 
amending Directive 98/70/EC as regards the specification of petrol, diesel and gas-oil 
and introducing a mechanism to monitor and reduce greenhouse gas emissions and 
amending Council Directive 1999/32/EC as regards the specification of fuel used by 
inland waterway vessels and repealing Directive 93/12/EEC (OJ L 140, 5.6.2009, p. 88).
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(3) L-applikant jew kwalunkwe entità awtorizzata 
mill-applikant (eż. detentur) għandhhom jipprovdu 
l-parti ta' din id-dokumentazzjoni meħtieġa għall- 
immaniġġjar tad-dokumentazzjoni tal-manutenz­
joni kif definit fl-Artikolu 14(3)(b) tad-Direttiva 
(UE) 2016/798 tal-Parlament Ewropew u 
tal-Kunsill ( 1 ) lill-entità responsabbli għall-manu­
tenzjoni malli din tiġi assenjata għall-manutenz­
joni tal-unità. 

(4) Id-dokumentazzjoni tinkludi wkoll lista ta' kompo­
nenti kritiċi ta' sikurezza. Il-komponenti kritiċi ta' 
sikurezza huma komponenti li għalihom ħsara 
waħda biss ikollha potenzjal kbir li twassal diret­
tament għal aċċident serju kif definit 
fl-Artikolu 3(12) tad-Direttiva 2016/798/UE. 

(5) Il-kontenut tad-dokumentazzjoni huwa deskritt 
fil-klawżoli ta' hawn taħt. 

▼B 
4.2.12.2. G e n e r a l d o c u m e n t a t i o n 

The following documentation describing the rolling 
stock shall be provided: 

(1) General drawings. 

(2) Electrical, pneumatic and hydraulic diagrams, 
Control-circuit diagrams necessary to explain the 
function and operation of the concerned systems. 

(3) Description of computerised on-board systems 
including description of functionality, specifica­
tion of interfaces and data processing and 
protocols. 

▼M3 
(3a) Għal unitajiet iddisinjati u vvalutati għal operat 

ġenerali, din għandha tinkludi deskrizzjoni 
tal-interfaċċi elettriċi bejn unitajiet u 
tal-protokolli ta' komunikazzjoni, bir-referenza 
għall-istandards jew dokumenti normattivi oħra li 
jkunu ġew applikati. Il-protokolli ta' komunikazz­
joni (jekk jintużaw) għandhom jikkonformaw 
mal-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 112. 

▼B 
(4) Reference profile, and compliance to interoperable 

reference contours G1, GA, GB, GC or DE3, as 
required in clause 4.2.3.1. 

(5) Weight balance with hypothesis on load condi­
tions considered, as required in clause 4.2.2.10. 

(6) Axle load and spacing of axles, as required in 
clause 4.2.3.2.1. 

(7) Test report concerning running dynamic beha­
viour, including the test track quality recording 
and the track loading parameters including 
possible limitations of use if testing of the vehicle 
only covers a part of the test conditions, as 
required in clause 4.2.3.4.2. 

▼M3 

( 1 ) Id-Direttiva (UE) 2016/798 tal-Parlament Ewropew u tal-Kunsill tal-11 ta' Mejju 2016 
dwar is-sikurezza ferrovjarja (ĠU L 138, 26.5.2016, p. 102).
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(8) The hypothesis taken to evaluate the loads due to 
bogie running, as required in clauses 4.2.3.5.1 and 
in clause 6.2.3.7 for wheelsets. 

(9) Braking performance, including failure mode 
analysis (degraded mode) as required in clause 
4.2.4.5. 

▼M3 
(9a) Id-distanza massima bejn il-brejk b'eddy current 

fuq il-binarju u l-binarju korrispondenti għall- 
pożizzjoni ta' “brejk rilaxxat”, il-limitu 
tal-veloċità stabbilit, il-forza vertikali u l-forza 
tal-ibbrejkjar bħala funzjoni tal-veloċità 
tal-ferrovija, għall-każ ta' applikazzjoni sħiħa 
tal-brejk b'eddy current fuq il-binarju (ibbrejkjar 
f'każ ta' emerġenza) u l-applikazzjoni limitata 
tal-brejk b'eddy current (ibbrejkjar tas-servizz), 
kif meħtieġ fil-klawżola 4.2.4.8.3. 

▼B 
(10) The presence and type of toilets in a unit, the 

characteristics of the flushing medium, if it is 
not clean water, the nature of the treatment system 
for released water and the standards against which 
conformity has been assessed, as required in 
clause 4.2.5.1. 

(11) Provisions taken in relation with the selected 
range of environmental parameters if different 
than the nominal one, as required in clause 
4.2.6.1. 

(12) Characteristic wind curve (CWC) as required in 
clause 4.2.6.2.4. 

(13) Traction performance, as required in clause 
4.2.8.1.1. 

▼M2 
(14) Fitment of an on-board energy measurement 

system, and of its on-board location function 
(optional), as required in clause 4.2.8.2.8. Desc­
ription of on-board to ground communication and 
the metrological control including functions 
related to the accuracy classes of the voltage 
measurement, current measurement and energy 
calculation. 

▼B 
(15) Hypothesis and data considered for the compati­

bility study for AC systems, as required in clause 
4.2.8.2.7. 

(16) The number of pantographs simultaneously in 
contact with the overhead contact line 
equipment (OCL), their spacing and the OCL 
design distance type (A, B or C) used for assess­
ment tests, as required in clause 4.2.8.2.9.7. 

4.2.12.3. D o c u m e n t a t i o n r e l a t e d t o M a i n t e n a n c e 

(1) Maintenance is a set of activities intended to keep 
a functional unit in, or to restore it to, a state in 
which it can perform its required function, ensu­
ring continued integrity of safety systems and 
compliance with applicable standards. 

▼B
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The following information necessary to undertake main­
tenance activities on rolling stock shall be provided: 

▼M3 
(2) Il-fajl tal-ġustifikazzjoni tad-disinn tal-manutenz­

joni: jispjega kif jiġu definiti u ddisinjati 
l-attivitajiet ta' manutenzjoni sabiex jiġi żgurat li 
l-karatteristiċi tal-vetturi ferrovjarji jinżammu 
fil-limiti aċċettabbli tal-użu matul il-ħajja 
tagħhom. 

Il-fajl tal-ġustifikazzjoni tad-disinn tal-manutenz­
joni għandu jagħti data tal-input sabiex jiġu deter­
minati l-kriterji għall-ispezzjoni u l-perjodiċità 
tal-attivitajiet ta' manutenzjoni. 

(3) Il-fajl tad-deskrizzjoni tal-manutenzjoni: jispjega 
kif huwa rakkomandat li jitwettqu l-attivitajiet ta' 
manutenzjoni. 

▼B 
4.2.12.3.1 The maintenance design justification file 

The maintenance design justification file shall contain: 

(1) Precedents, principles and methods used to design 
the maintenance of the unit. 

▼M3 
(1a) Preċedenti, prinċipji u metodi użati biex jiġu iden­

tifikati l-komponenti kritiċi ta' sikurezza u 
r-rekwiżiti speċifiċi operazzjonali, ta' servizz ta' 
manutenzjoni u ta' traċċabbiltà tagħhom. 

▼B 
(2) Utilisation profile: Limits of the normal use of the 

unit (e.g. km/month, climatic limits, authorised 
types of loads etc.). 

(3) Relevant data used to design the maintenance and 
origin of these data (return of experience). 

(4) Tests, investigations and calculations carried out 
to design the maintenance. 

Resultant means (facilities, tools…) needed for the 
maintenance are described in clause 4.2.12.3.2 “mainte­
nance documentation”. 

4.2.12.3.2 The Maintenance description file 

(1) The maintenance description file shall describe 
how maintenance activities shall be conducted. 

(2) Maintenance activities include all activities neces­
sary such as inspections, monitoring, tests, measu­
rements, replacements, adjustments, repairs. 

(3) Maintenance activities are split into: 

— Preventive maintenance; scheduled and 
controlled 

— Corrective maintenance. 

▼B
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The maintenance description file shall include the follo­
wing: 

(4) Component hierarchy and functional description: 
The hierarchy sets up the boundaries of the rolling 
stock by listing all the items belonging to the 
product structure of that rolling stock and using 
an appropriate number of discrete levels. The 
lowest item of the hierarchy shall be a replaceable 
unit. 

(5) Schematic circuit diagrams, connection diagrams 
and wiring diagrams 

(6) Parts list: The parts list shall contain the technical 
and functional descriptions of the spare parts 
(replaceable units). 

The list shall include all parts specified for chan­
ging on condition, or which may require replace­
ment following electrical or mechanical malfunc­
tion, or which will foreseeable require replacement 
after accidental damage (e.g. windscreen). 

Interoperability constituent shall be indicated and 
referenced to their corresponding declaration of 
conformity. 

▼M3 
(6a) Lista ta' komponenti kritiċi ta' sikurezza: Il-lista ta' 

komponenti kritiċi ta' sikurezza għandha tinkludi 
r-rekwiżiti speċifiċi ta' servizz ta' manutenzjoni, ta' 
manutenzjoni u tat-traċċabbiltà tas-servizz ta' 
manutenzjoni/tal-manutenzjoni. 

▼B 
(7) The limit values for components which shall not 

be exceeded in service shall be stated; the possi­
bility of specifying operational restrictions in 
degraded mode (limit value reached) is permitted. 

(8) European legal obligations: where components or 
systems are subject to specific European legal 
obligations these obligations shall be listed. 

(9) The structured set of tasks that include the activi­
ties, procedures, means proposed by the applicant 
to carry out the maintenance task. 

(10) The description of the maintenance activities. 

The following aspects have to be documented 
(when they are specific to the application): 

— Disassembly/assembly instructions drawings 
necessary for correct assembly/disassembly of 
replaceable parts 

— Maintenance criteria 

— Checks and tests 

— Tools and materials required to undertake the 
task (special tools) 

▼B
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— Consumables required to undertake the task 

— Personal protective safety provision and equip­
ment (special). 

(11) Necessary tests and procedures to be undertaken 
after each maintenance operation before re-entry 
into service of rolling stock. 

(12) Troubleshooting (fault diagnosis) manuals or faci­
lities for all reasonably foreseeable situations; this 
includes functional and schematic diagrams of the 
systems or IT-based fault finding systems. 

4.2.12.4. O p e r a t i n g d o c u m e n t a t i o n 

The technical documentation necessary to operate the 
unit is composed of: 

▼M3 
(1) Deskrizzjoni tal-operat f'modalità normali, 

inklużi l-karatteristiċi operazzjonali u 
l-limitazzjonijiet tal-unità (eż. l-gejġ tal-vettura, 
il-veloċità massima skont id-disinn, it-tagħbijiet 
tal-fusien, il-prestazzjoni tal-ibbrejkjar, it-tip(i) u 
l-operazzjoni ta' faċilità/faċilitajiet ta' bidla 
tal-gejġ tal-linji ferrovjarji li l-unità hija kompa­
tibbli magħhom, eċċ.). 

▼B 
(2) A description of the various reasonably fore­

seeable degraded modes in case of safety signi­
ficant failures of equipment or functions desc­
ribed in this TSI, together with the related accep­
table limits and operating conditions of the unit 
that could be experienced. 

(3) A description of the control and monitoring 
systems allowing the identification of safety 
significant failures of equipment or functions 
described in this TSI (e.g. clause 4.2.4.9 related 
to the function “braking”). 

▼M3 
(3a) Lista ta' komponenti kritiċi ta' sikurezza: Il-lista 

ta' komponenti kritiċi ta' sikurezza għandha tink­
ludi r-rekwiżiti speċifiċi ta' operat u ta' traċċab­
biltà. 

▼B 
(4) This technical operating documentation shall be 

part of the technical file. 

4.2.12.5. L i f t i n g d i a g r a m a n d i n s t r u c t i o n s 

The documentation shall include: 

(1) A description of procedures for lifting and jacking 
and related instructions. 

(2) A description of interfaces for lifting and jacking. 

▼B
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4.2.12.6. R e s c u e r e l a t e d d e s c r i p t i o n s 

The documentation shall include: 

(1) A description of procedures for use of emergency 
measures and related necessary precautions to be 
taken, as e.g. use of emergency exits, entrance to 
RST for rescue, isolation of brakes, electrical eart­
hing, towing. 

(2) A description of effects when the described emer­
gency measures are taken, e.g. reduction of brake 
performance after isolation of brakes. 

4.3. Functional and technical specification of the inter­
faces 

4.3.1. Interface with Energy subsystem 

Table 6 

Interface with the Energy subsystem 

Reference LOC & PAS TSI Reference Energy TSI 

Parameter Point Parameter Point 

Gauging 4.2.3.1 Pantograph gauge 4.2.10 

Pantograph head geometry 4.2.8.2.9.2 Appendix D 

Operation within range of 
voltages and frequencies 

4.2.8.2.2 Voltage and frequency 4.2.3 

Parameters relating to 
supply system performance: 

— Max current from OCL 4.2.8.2.4 — Max train current 4.2.4 

— Power factor 4.2.8.2.6 — Power factor 4.2.4 

— Mean useful voltage 4.2.4 

— Maximum current at 
standstill 

4.2.8.2.5 — Current capacity DC 
systems trains at 
standstill 

4.2.5 

Regenerative brake with 
energy to OCL 

4.2.8.2.3 Regenerative braking 4.2.6 

Energy consumption measu­
ring function 

4.2.8.2.8 On-ground energy data 
collecting system 

4.2.17 

— Height of pantograph 4.2.8.2.9.1 Geometry of the overhead 
contact line 

4.2.9 

— Pantograph head 
geometry 

4.2.8.2.9.2 

Contact strip material 4.2.8.2.9.4 Contact wire material 4.2.14 

Pantograph static contact 
force 

4.2.8.2.9.5 Mean contact force 4.2.11 

▼B
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Reference LOC & PAS TSI Reference Energy TSI 

Parameter Point Parameter Point 

Pantograph contact force and 
dynamic behaviour 

4.2.8.2.9.6 Dynamic behaviour and 
quality of current collection 

4.2.12 

Arrangements of 
pantographs 

4.2.8.2.9.7 Pantograph spacing 4.2.13 

Running through phase or 
system separation section 

4.2.8.2.9.8 Separation sections: 

— phase 4.2.15 

— system 4.2.16 

Electrical protection of the 
train 

4.2.8.2.10 Electrical Protection Coor­
dination Arrangements 

4.2.7 

System energy disturbances 
for AC systems 

4.2.8.2.7 Harmonics and Dynamic 
Effects for AC traction 
power supply systems 

4.2.8 

4.3.2. Interface with Infrastructure subsystem 

▼M3 
Tabella 7 

Interfaċċa mas-subsistema tal-Infrastruttura 

LOC & PAS TSI ta' referenza TSI tal-Infrastruttura ta' 
Referenza 

Parametru Punt Parametru Punt 

Gejġ kinematiku tal-vetturi 
ferrovjarji 

4.2.3.1. Gejġ tal-istruttura 4.2.3.1 

Distanza bejn iċ-ċentri 
tal-binarji 

4.2.3.2 

Raġġ minimu ta' kurva 
vertikali 

4.2.3.5 

Parametru tat-tagħbija tal-fus 4.2.3.2.1 Reżistenza tal-binarji għal 
tagħbijiet vertikali 

4.2.6.1 

Reżistenza laterali 
tal-binarji 

Reżistenza ta' pontijiet 
ġodda għal tagħbijiet 
tat-traffiku 

4.2.6.3 

4.2.7.1 

Tagħbija vertikali ekwiva­
lenti għal xogħlijiet ġodda 
taċ-ċaqliq tat-terrapien jew 
tal-ħamrija u l-effetti 
tal-pressjoni tal-art 

4.2.7.2 

Reżistenza ta' pontijiet u ta' 
xogħlijiet ta' ċaqliq 
tal-ħamrija eżistenti għal 
tagħbijiet tat-traffiku 

4.2.7.4 

Imġiba dinamika fl-operat 
tal-ferroviji 

4.2.3.4.2. Insuffiċjenza 
tas-sopraelevazzjoni 

4.2.4.3 

▼B
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LOC & PAS TSI ta' referenza TSI tal-Infrastruttura ta' 
Referenza 

Parametru Punt Parametru Punt 

Valuri ta' limitu tad-dinamika 
fl-operat tal-ferroviji għal 
tagħbija tal-binarji 

4.2.3.4.2.2 Reżistenza tal-binarji għal 
tagħbijiet vertikali 

4.2.6.1 

Reżistenza laterali 
tal-binarji 

4.2.6.3 

Koniċità ekwivalenti 4.2.3.4.3 Koniċità ekwivalenti 4.2.4.5 

Karatteristiċi ġeometriċi ta' 
sett tar-roti 

4.2.3.5.2.1 Gejġ nominali tal-linji 
ferrovjarji 

4.2.4.1 

Karatteristiċi ġeometriċi 
tar-roti 

4.2.3.5.2.2 Profil tal-parti tal-linja 
ferrovjarja li tmiss mar-roti 
għal linja sempliċi 

4.2.4.6 

Sistemi awtomatiċi ta' gejġ 
varjabbli 

4.2.3.5.3 Ġeometrija tal-punti ta' qlib 
u qsim imqiegħda 
fis-servizz 

4.2.5.3 

Raġġ minimu tal-kurva 4.2.3.6 Raġġ minimu ta' kurva 
orizzontali 

4.2.3.4 

Deċellerazzjoni medja 
massima 

4.2.4.5.1 Reżistenza lonġitudinali 
tal-binarji 

Azzjonijiet minħabba 
t-trazzjoni u l-ibbrejkjar 

4.2.6.2 

4.2.7.1.5 

Effetti ta' slipstream 4.2.6.2.1 Reżistenza ta' strutturi 
ġodda fuq jew maġenb 
il-binarji 

4.2.7.3 

Varjazzjoni tal-pressjoni 
tar-ras tal-ferrovija 

4.2.6.2.2 Varjazzjonijiet massimi 
tal-pressjoni fil-mini 

4.2.10.1 

Varjazzjonijiet massimi 
tal-pressjoni fil-mini 

4.2.6.2.3 Distanza bejn iċ-ċentri 
tal-binarji 

4.2.3.2 

Riħ inkroċjat 4.2.6.2.4 Effett ta' rjieħ inkroċjati 4.2.10.2 

Effett ajrudinamiku fuq 
binarju bil-ballast 

4.2.6.2.5 Solliev ta' ballast 4.2.10.3 

Sistema ta' tbattil tat-tojlits 4.2.11.3 Tbattil tat-tojlits 4.2.12.2 

Tindif estern permezz ta' 
impjant tal-ħasil 

4.2.11.2.2 Faċilitajiet għat-tindif estern 
tal-ferroviji, 

4.2.12.3 

Tagħmir għall-mili mill-ġdid 
tal-ilma: 

Interfaċċa għall-mili 
mill-ġdid tal-ilma 

4.2.11.4 

4.2.11.5 

Stokkjar mill-ġdid tal-ilma, 4.2.12.4 

Tagħmir għar-riforniment 
tal-fjuwil 

4.2.11.7 Riforniment tal-fjuwil 4.2.12.5 

Rekwiżiti speċjali għall- 
ipparkjar (stabling) 
tal-ferroviji 

4.2.11.6 Provvista tal-elettriku minn 
fuq l-art 

4.2.12.6 

▼M3
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4.3.3. Interface with Operation subsystem 

Table 8 

Interface with the Operation subsystem 

Reference LOC & PAS TSI Reference Operation TSI 

Parameter Point Parameter Point 

Rescue coupling 4.2.2.2.4 Contingency arrangements 4.2.3.6.3 

Axle load parameter 4.2.3.2 Train composition 4.2.2.5 

Braking performance 4.2.4.5 Train braking 4.2.2.6 

External front and rear lights 4.2.7.1 Train visibility 4.2.2.1 

Horn 4.2.7.2 Train audibility 4.2.2.2 

External visibility 4.2.9.1.3 Requirements for lineside 
signal and marker sighting 

4.2.2.8 

Optical characteristics of the 
windscreen 

4.2.9.2.2 

Internal lighting 4.2.9.1.8 

Driver's activity control 
function 

4.2.9.3.1 Driver vigilance 4.2.2.9 

Recording device 4.2.9.6 Recording of supervision 
data on-board the train 

4.2.3.5.2 

4.3.4. Interface with the Control, command and signalling 
subsystem 

Table 9 

Interface with the Control, command and signalling subsystem 

Reference LOC & PAS TSI Reference CCS TSI 

Parameter Point Parameter Point 

Rolling stock characteristics 
compatible with train detec­
tion system based on track 
circuits 

4.2.3.3.1.1 Vehicle geometry 

Vehicle design 

Isolating emissions 

EMC 

Specification refe­
renced in Annex A, 
Index 77 of TSI CCS 

Rolling stock characteristics 
compatible with train detec­
tion system based on axle 
counters 

4.2.3.3.1.2 Vehicle geometry 

Wheel geometry 

Vehicle design 

EMC 

Specification refe­
renced in Annex A, 
Index 77 of TSI CCS 

Rolling stock characteristics 
compatible with loop 
equipment 

4.2.3.3.1.3 Vehicle design Specification refe­
renced in Annex A, 
Index 77 of TSI CCS 

▼B
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Reference LOC & PAS TSI Reference CCS TSI 

Parameter Point Parameter Point 

Emergency braking 
command 

4.2.4.4.1 On-board ETCS 
functionality 

4.2.2 

Emergency braking 
performance 

4.2.4.5.2 Guaranteed train 
braking performance 
and characteristics 

4.2.2 

Train departing from 
platform 

4.2.5.3 FIS for the train 
interface 

Specification refe­
renced in Annex A, 
Index 7 of TSI CCS 

Door opening 4.2.5.5 

Separation sections 4.2.8.2.9. 8 

Smoke control 4.2.10.4.2 

External visibility 4.2.9.1.3 Visibility of 
track-side 
Control-command 
objects 

4.2.15 

4.3.5. Interface with the Telematic application for passengers 
subsystem 

Table 10 

Interface with the Telematic application for passengers subsystem 

Reference LOC & PAS TSI Reference Telematic application 
for passengers TSI 

Parameter Point Parameter Point 

Customer 
information (PRM) 

4.2.5 On board device display 4.2.13.1 

Public address system 4.2.5.2 Automatic voice and 
announcement 

4.2.13.2 

Customer 
information (PRM) 

4.2.5 

4.4. Operating rules 

(1) In light of the essential requirements mentioned in 
Section 3, the provisions for operation of the 
rolling stock in the scope of this TSI are described 
in: 

— Clause 4.3.3 “Interface with operation 
subsystem”, which refers to the relevant 
clauses of the Section 4.2 of this TSI. 

— Clause 4.2.12 “Documentation for Operation 
and Maintenance” 

(2) Operating rules are developed under the railway 
undertaking safety management system, with 
consideration of these provisions. 

▼B
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(3) In particular, operating rules are necessary to 
ensure that a train stopped on a gradient as speci­
fied in clauses 4.2.4.2.1 and 4.2.4.5.5 of this TSI 
(requirements related to braking) will be 
immobilised. 

The operating rules for use of the public address 
system, the passenger alarm, the emergency exits, 
and the operation of the access doors are elabo­
rated with consideration of the relevant provisions 
of this TSI and of the documentation for 
operation. 

▼M3 
(3a) Għall-komponenti kritiċi ta' sikurezza, ir-rekwiżiti 

speċifiċi operazzjonali u ta' traċċabbiltà operazzjo­
nali huma żviluppati mid-disinjaturi/manifatturi 
fil-fażi tad-disinn u permezz ta' kollaborazzjoni 
bejn disinjaturi/manifatturi u l-impriżi ferrovjarji 
kkonċernati wara li l-vetturi jkunu bdew joperaw. 

▼B 
(4) The technical operating documentation described 

in clause 4.2.12.4 gives the rolling stock characte­
ristics to be considered in order to define the 
operating rules in degraded mode. 

(5) Procedures for lifting and rescue are established 
(including the method and the means of recove­
ring a derailed train or a train that is unable to 
move normally) with consideration of: 

— the provisions for lifting and jacking described 
in clauses 4.2.2.6 and 4.2.12.5 of this TSI; 

— the provisions related to the braking system 
for rescue described in clauses 4.2.4.10 and 
4.2.12.6 of this TSI. 

(6) The safety rules for trackside workers or passen­
gers on platforms are developed by the entity(ies) 
responsible for fixed installations with considera­
tion of the relevant provisions of this TSI and of 
the technical documentation (e.g. impact of 
speed). 

▼M3 
4.5. Regoli ta' manutenzjoni 

(1) Fid-dawl tar-rekwiżiti essenzjali msemmija 
fit-Taqsima 3, id-dispożizzjonijiet għall-manutenz­
joni tal-vetturi ferrovjarji fil-kamp ta' applikazzjo­
ni ta' din it-TSI: 

— Klawżola 4.2.11 “Is-servizz ta' manutenzjoni” 

— Klawżola 4.2.12 “Id-dokumentazzjoni għal 
Operat u Manutenzjoni”. 

(2) Dispożizzjonijiet oħra fit-taqsima 4.2 (klawżoli 
4.2.3.4 u 4.2.3.5) jispeċifikaw għal karatteristiċi 
partikolari l-valuri ta' limitu li jridu jiġu verifikati 
matul l-attivitajiet ta' manutenzjoni. 

▼B
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(2a) Il-komponenti kritiċi ta' sikurezza u r-rekwiżiti 
speċifiċi ta' servizzi ta' manutenzjon, ta' manutenz­
joni u ta' traċċabbiltà ta' manutenzjoni tagħhom 
huma identifikati mid-disinjaturi/manifatturi 
fil-fażi tad-disinn u permezz ta' kollaborazzjoni 
bejn disinjaturi/manifatturi u l-entitajiet ikkonċer­
nati inkarigati mill-manutenzjoni wara li l-vetturi 
jkunu bdew joperaw. 

(3) Mill-informazzjoni msemmija hawn fuq u prov­
duta fil-klawżola 4.2, it-tolleranzi u l-intervalli 
xierqa biex tiġi żgurata l-konformità 
mar-rekwiżiti essenzjali matul il-ħajja tal-vetturi 
ferrovjarji jiġu definiti fil-livell operazzjonali ta' 
manutenzjoni minn u taħt ir-responsabbiltà unika 
tal-entitajiet inkarigati mill-manutenzjoni (mhux 
fil-kamp ta' applikazzjoni tal-valutazzjoni 
fir-rigward ta' din it-TSI); din l-attività tinkludi: 

— Id-definizzjoni tal-valuri fis-servizz fejn ma 
jkunux speċifikati f'din it-TSI, jew fejn kun­
dizzjonijiet tal-operat jippermettu l-użu ta' 
valuri ta' limitu fis-servizz differenti minn 
dawk speċifikati f'din it-TSI. 

— Il-ġustifikazzjoni tal-valuri fis-servizz, permezz 
tal-provvista tal-informazzjoni ekwivalenti 
għal dawk meħtieġa fil-klawżola 4.2.12.3.1 
“Il-fajl tal-ġustifikazzjoni tad-disinn tal-manu­
tenzjoni”. 

(4) Abbażi tal-informazzjoni msemmija hawn fuq 
f'din il-klawżola, pjan ta' manutenzjoni huwa 
definit fil-livell operazzjonali ta' manutenzjoni 
minn u taħt ir-responsabbiltà unika tal-entitajiet 
inkarigati mill-manutenzjoni (mhux fil-kamp ta' 
applikazzjoni tal-valutazzjoni fir-rigward ta' din 
it-TSI), li jikkonsisti minn sett strutturat ta' 
kompiti ta' manutenzjoni li jinkludi l-attivitajiet, 
it-testijiet u l-proċeduri, il-mezzi, il-kriterji ta' 
manutenzjoni, il-perjodiċità, il-ħin tal-ħidma 
meħtieġ biex jitwettqu l-kompiti tal-manutenzjoni. 

(5) Għal softwer abbord, id-disinjatur/manifattur 
għandu jispeċifika, għal kwalunkwe modifika ta' 
softwer abbord, ir-rekwiżiti u l-proċeduri kollha ta' 
manutenzjoni (inklużi l-monitoraġġ tas-saħħa, 
id-dijanjosi ta' avvenimenti, il-metodi tat-test u 
l-għodod u anke l-kompetenza professjonali 
meħtieġa) neċessarji biex jinkisbu r-rekwiżiti u 
l-valuri essenzjali kkwotati fir-rekwiżiti obbliga­
torji ta' din it-TSI matul iċ-ċiklu tal-ħajja (Instal­
lazzjoni, operat normali, ħsarat, xogħol ta' tiswija, 
kontrolli u manutenzjoni, dekummissjonar, eċċ.). 

▼B 
4.6. Professional competencies 

(1) The professional competencies of staff required 
for the operation of the rolling stock in the 
scope of this TSI are not set out in this TSI. 

▼M3
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(2) They are partly covered by the TSI OPE and 
Directive 2007/59/EC of the European Parliament 
and of the Council ( 1 ). 

4.7. Health and safety conditions 

(1) The provisions for health and safety of staff 
required for the operation and maintenance of 
the rolling stock in the scope of this TSI are 
covered by the essential requirements Nos 1.1, 
1.3, 2.5.1, 2.6.1 (as numbered in 
►M3 Direttiva (UE) 2016/797 ◄; the table in 
Section 3.2 mentions the technical clauses of 
this TSI in relation to these essential requirements. 

(2) In particular, the following provisions of Section 
4.2 specify provisions for health and safety of 
staff: 

— Clause 4.2.2.2.5: Staff access for coupling and 
uncoupling. 

— Clause 4.2.2.5: Passive safety. 

— Clause 4.2.2.8: Staff and freight access doors. 

— Clause 4.2.6.2.1: Slipstream effects on workers 
at trackside. 

— Clause 4.2.7.2.2: Warning horn sound 
pressure. 

— Clause 4.2.8.4: Protection against electrical 
hazards. 

— Clause 4.2.9: Driver's cab. 

— Clause 4.2.10: Fire safety and evacuation. 

4.8. European register of authorised types of vehicles 

(1) The characteristics of the rolling stock that must 
be recorded in the “European register of autho­
rised types of vehicles” are listed in Commission 
Implementing Decision 2011/665/EU of 4 October 
2011 on the European register of authorised types 
of railway vehicles ( 2 ). 

▼B 

( 1 ) Directive 2007/59/EC of the European Parliament and of the Council of 23 October 2007 
on the certification of train drivers operating locomotives and trains on the railway 
system in the Community (OJ L 315, 3.12.2007, p. 51). 

( 2 ) Commission Implementing Decision 2011/665/EU of 4 October 2011 on the European 
register of authorised types of railway vehicles (OJ L 264, 8.10.2011, p. 32).
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(2) In accordance with Annex II of this decision on 
the European register and with ►M3 punt (a) 
tal-Artikolu 48(3) tad-Direttiva (UE) 
2016/797 ◄, the values to be recorded for the 
parameters related to the technical characteristics 
of the rolling stock shall be those of the technical 
documentation accompanying the type examina­
tion certificate. Therefore, this TSI requires that 
the relevant characteristics are recorded in the 
technical documentation defined in the clause 
4.2.12. 

(3) In accordance with Article 5 of the Decision 
referred to in the above point (1) of this clause 
4.8, its application guide includes for each para­
meter a reference to the clauses of the technical 
specifications for interoperability that state the 
requirements for this parameter. 

▼M3 
4.9. Kontrolli ta' kompatibbiltà tar-rotta qabel l-użu ta' 

vetturi awtorizzati 

Il-parametri tas-subsistema tal-“vetturi ferrovjarji — 
lokomottivi u vetturi ferrovjarji tal-passiġġieri” li 
għandhom jintużaw mill-impriża ferrovjarja għall-fini 
tal-kontroll ta' kompatibbiltà tar-rotta, huma deskritti 
fl-Appendiċi D1 tar-Regolament ta' Implimentazzjoni 
tal-Kummissjoni (UE) 2019/773 ( 1 ). 

▼B 
5. INTEROPERABILITY CONSTITUENTS 

5.1. Definition 

(1) According to ►M3 Artikolu 2(7) tad-Direttiva 
(UE) 2016/797 ◄, the interoperability constituents 
are “any elementary component, group of compo­
nents, subassembly or complete assembly of 
equipment incorporated or intended to be incorpo­
rated into a subsystem upon which the interopera­
bility of the rail system depends directly or indi­
rectly.” 

(2) The concept of a “constituent” covers both 
tangible objects and intangible objects such as 
software. 

(3) Interoperability constituents (IC) described in 
Section 5.3 below are constituents: 

— Whose specification refers to a requirement 
defined in Section 4.2 of this TSI. The refe­
rence to the relevant clause of the Section 4.2 
is given in Section 5.3; it defines how the 
interoperability of the rail system depends on 
the particular constituent. 

When a requirement is identified in Section 
5.3 as being assessed at IC level, an assess­
ment for the same requirement at sub-system 
level is not required. 

— Whose specification may need additional 
requirements, such as interface requirements; 
these additional requirements are also speci­
fied in Section 5.3. 

▼B 

( 1 ) Ir-Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) 2019/773 tas-16 ta' Mejju 
2019 dwar l-ispeċifikazzjoni teknika għall-interoperabbiltà relatata mas-subsistema ta' 
“operat u ġestjoni tat-traffiku” tas-sistema ferrovjarja fl-Unjoni Ewropea u li jħassar 
id-Deċiżjoni 2012/757/UE] (ĠU L 139 I, 27.5.2019, p. 5)
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— And whose assessment procedure, indepen­
dently of the related subsystem is described 
in Section 6.1. 

(4) The area of use of an interoperability constituent 
shall be stated and demonstrated as described for 
each of them in Section 5.3. 

5.2. Innovative solution 

(1) As stated in Article 10, innovative solutions may 
require new specification and/or new assessment 
methods. Such specifications and assessment 
methods shall be developed by the process desc­
ribed in clause 6.1.5 whenever an innovative solu­
tion is envisaged for an interoperability 
constituent. 

5.3. Interoperability constituent specification 

The interoperability constituents are listed and specified 
below: 

5.3.1. Automatic centre buffer coupler 

An automatic coupler shall be designed and assessed for 
an area of use defined by: 

(1) The type of end coupling (mechanical and pneu­
matic interface of the head); 

The “type 10” automatic coupler shall be 
compliant with the specification referenced in 
Appendix J-1, index 66. 

Note: other types of automatic couplers than type 
10 are not considered as an IC (specification not 
publicly available). 

(2) The tensile and compressive forces it is capable of 
withstanding; 

(3) These characteristics shall be assessed at IC level. 

5.3.2. Manual end coupling 

A manual end coupling shall be designed and assessed 
for an area of use defined by: 

(1) The type of end coupling (mechanical interface). 

The “UIC type” shall be composed of buffer, 
draw gear and screw coupling system complying 
with the requirements of parts related to passenger 
coaches of the specification referenced in 
Appendix J-1, index 67 and the specification refe­
renced in Appendix J-1, index 68; units other than 
coaches with manual coupling systems shall be 
fitted with a buffer, draw gear and screw coupling 
system complying with the relevant parts of the 
specification referenced in Appendix J-1, index 67 
and the specification referenced in Appendix J-1, 
index 68 respectively. 

Note: other types of manual end coupling are not 
considered as an IC (specification not publicly 
available). 

(2) The tensile and compressive forces it is capable of 
withstanding. 

▼B
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(3) These characteristics shall be assessed at IC level. 

5.3.3. Rescue couplers 

A rescue coupler shall be designed and assessed for an 
area of use defined by: 

(1) The type of end coupling it is capable of being 
interfaced with; 

The rescue coupler to be interfaced with the “type 
10” automatic coupler shall be compliant with the 
specification referenced in Appendix J-1, index 69. 

Note: other types of rescue coupler are not consi­
dered as an IC (specification not publicly avai­
lable) 

(2) The tensile and compressive forces it is capable of 
withstanding. 

(3) The way it is intended to be installed on the 
rescuing unit. 

(4) These characteristics and the requirements 
expressed in clause 4.2.2.2.4 of this TSI shall be 
assessed at IC level. 

5.3.4. Wheels 

A wheel shall be designed and assessed for an area of 
use defined by: 

(1) Geometrical characteristics: nominal tread 
diameter. 

(2) Mechanical characteristics: maximum vertical 
static force and maximum speed. 

(3) Thermo mechanical characteristics: maximum 
braking energy. 

(4) A wheel shall comply with the requirements on 
geometrical, mechanical and thermo mechanical 
characteristics defined in clause 4.2.3.5.2.2; these 
requirements shall be assessed at IC level. 

▼M3 
5.3.4a Sistemi awtomatiċi ta' gejġ varjabbli 

(1) “Sistema awtomatika ta' gejġ varjabbli” IC 
għandha tiġi ddisinjata u vvalutata għal żona 
tal-użu definita minn: 

— Il-gejġ tal-linji ferrovjarji li s-sistema hija 
ddisinjata għalih. 

— Il-firxa ta' tagħbijiet tal-fus statiċi massimi 
(korrispondenti għall-massa tad-disinn taħt 
it-tagħbija utli normali kif definita 
fil-klawżola 4.2.2.10 ta' din it-TSI). 

— Il-firxa ta' dijametri nominali tal-wiċċ tar-rota. 

— Il-veloċità massima skont id-disinn tal-unità. 

— It-tip(i) ta' faċilità/ajiet ta' bidla tal-gejġ 
tal-linji ferrovjarji li s-sistema hija ddisinjata 
għalih, inkluża l-veloċità nominali 
mill-faċilità/faċilitajiet ta' bidla tal-gejġ 
tal-linji ferrovjarji u l-forzi assjali massimi 
matul il-proċess awtomatiku ta' bidla tal-gejġ. 

▼B
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(2) Sistema awtomatika ta' gejġ varjabbli għandha 
tikkonforma mar-rekwiżiti stabbiliti fil-klawżola 
4.2.3.5.2.3; dawn ir-rekwiżiti għandhom jiġu 
vvalutati fil-livell IC kif stabbilit fil-klawżola 
6.1.3.1a. 

▼B 
5.3.5. WSP (wheel slide protection system) 

A IC “WSP system” shall be designed and assessed for 
an area of use defined by: 

(1) A brake system of pneumatic type. 

Note: the WSP is not considered as an IC for 
other types of brake system such as hydraulic, 
dynamic and mixed braking systems, and this 
clause does not apply in that case. 

(2) The maximum operating speed. 

(3) A WSP system shall comply with the require­
ments related to the wheel slide protection system 
performance expressed in clause 4.2.4.6.2 of this 
TSI. 

The wheel rotation monitoring system may be included 
as an option. 

5.3.6. Head lamps 

(1) A head lamp is designed and assessed without any 
limitation concerning its area of use. 

(2) A head lamp shall comply with requirements 
concerning the colour and the luminous intensity 
defined in clause 4.2.7.1.1. These requirements 
shall be assessed at IC level. 

5.3.7. Marker lamps 

(1) A marker lamp is designed and assessed without 
any limitation concerning its area of use. 

(2) A marker lamp shall comply with requirements 
concerning the colour and the luminous intensity 
defined in clause 4.2.7.1.2. These requirements 
shall be assessed at IC level. 

5.3.8. Tail lamps 

(1) A tail lamp shall be designed and assessed for an 
area of use: fixed lamp or portable lamp. 

(2) A tail lamp shall comply with the requirements 
concerning the colour and the luminous intensity 
defined in clause 4.2.7.1.3. These requirements 
shall be assessed at IC level. 

(3) For portable tail lamps, the interface for attach­
ment on the vehicle shall be in accordance with 
the Appendix E of the TSI “freight wagons”. 

5.3.9. Horns 

(1) A horn shall be designed and assessed for an area 
of use defined by its sound pressure level on a 
reference vehicle (or reference integration); this 
characteristic may be affected by the integration 
of the horn in a particular vehicle. 

▼M3
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(2) A horn shall comply with the requirements 
concerning the soundings of signals defined in 
clause 4.2.7.2.1. These requirements shall be 
assessed at IC level. 

5.3.10. Pantograph 

A pantograph shall be designed and assessed for an area 
of use defined by: 

(1) The type of voltage system(s), as defined in clause 
4.2.8.2.1. 

In case it is designed for different voltage systems, 
the various sets of requirements shall be taken into 
account. 

(2) One of the 3 pantograph head geometries speci­
fied in clause 4.2.8.2.9.2. 

(3) The current capacity, as defined in clause 
4.2.8.2.4. 

(4) The maximum current at standstill per contact 
wire of the overhead contact line for DC systems. 

Note: the maximum current at standstill, as 
defined in clause 4.2.8.2.5., shall be compatible 
with the value above, considering the characteris­
tics of the overhead contact line (1 or 2 contact 
wires). 

(5) The maximum operating speed: assessment of the 
maximum operating speed shall be performed as 
defined in clause 4.2.8.2.9.6. 

(6) Range of height for dynamic behaviour: standard, 
and/or for 1 520 mm or 1 524 mm track gauge 
systems. 

(7) The requirements listed above shall be assessed at 
IC level. 

(8) The working range in height of pantograph speci­
fied in clause 4.2.8.2.9.1.2, the pantograph 
head geometry specified in clause 4.2.8.2.9.2, 
the pantograph current capacity specified in clause 
4.2.8.2.9.3, the pantograph static contact force 
specified in clause 4.2.8.2.9.5 and the dynamic 
behaviour of the pantograph itself specified in 
clause 4.2.8.2.9.6 shall also be assessed at IC 
level. 

5.3.11. Contact strips 

(1) The contact strips are the replaceable parts of the 
pantograph head which are in contact with the 
contact wire. 

Contact strips shall be designed and assessed for an 
area of use defined by: 

(2) Their geometry, as defined in clause 4.2.8.2.9.4.1. 

(3) The material of the contact strips, as defined in 
clause 4.2.8.2.9.4.2. 

(4) The type of voltage system(s), as defined in clause 
4.2.8.2.1. 

▼B
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(5) The current capacity, as defined in clause 
4.2.8.2.4. 

(6) The maximum current at standstill for DC 
systems, as defined in clause 4.2.8.2.5. 

(7) The requirements listed above shall be assessed at 
IC level. 

5.3.12. Main circuit breaker 

A main circuit breaker shall be designed and assessed 
for an area of use defined by: 

(1) The type of voltage system(s), as defined in clause 
4.2.8.2.1. 

(2) The current capacity, as defined in clause 
4.2.8.2.4 (maximum current). 

(3) The requirements listed above shall be assessed at 
IC level. 

(4) The tripping shall be as specified in the specifica­
tion referenced in Appendix J-1, index 70 (see 
clause 4.2.8.2.10 of this TSI); it shall be assessed 
at the IC level. 

5.3.13. Driver's seat 

(1) A driver's seat shall be is designed and assessed 
for an area of use defined by the range of possible 
adjustments in height and longitudinal position. 

(2) A driver's seat shall comply to the requirements 
specified at component level in the clause 
4.2.9.1.5. These requirements shall be assessed 
at IC level. 

5.3.14. Toilet discharge connection 

(1) A toilet discharge connection is designed and 
assessed without any limitation concerning its 
area of use. 

(2) A toilet discharge connection shall comply with 
requirements concerning the dimensions as 
defined in clause 4.2.11.3. These requirements 
shall be assessed at IC level. 

5.3.15. Inlet connection for water tanks 

(1) A inlet connection for water tanks is designed and 
assessed without any limitation concerning its area 
of use. 

(2) A inlet connection for water tanks shall comply 
with requirements concerning the dimensions as 
defined in clause 4.2.11.5. These requirements 
shall be assessed at IC level. 

▼B
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6. ASSESSMENT OF CONFORMITY OR SUITABI­
LITY FOR USE AND “EC” VERIFICATION 

(1) Modules for the procedures for assessment of 
conformity, suitability for use and EC verification 
are described in the Commission Decision 
2010/713/EU ( 1 ). 

6.1. Interoperability constituents 

6.1.1. Conformity assessment 

(1) An EC declaration of conformity or suitability for 
use, in accordance with ►M3 l-Artikolu 10 
tad-Direttiva (UE) 2016/797 ◄, shall be drawn 
up by the manufacturer or his authorised represen­
tative established in the Union before placing a 
interoperability constituent on the market. 

(2) The assessment of conformity or suitability for use 
of an interoperability constituent shall be 
performed according to the prescribed module(s) 
of that particular constituent specified in clause 
6.1.2 of this TSI. 

▼M3 
(3) Fil-każ ta' każ speċifiku applikabbli għal kompo­

nent definit bħala kostitwent tal-interoperabbiltà 
fit-taqsima 5.3 ta' din it-TSI, ir-rekwiżit korrispon­
denti jista' jkun parti mill-verifika fil-livell 
tal-kostitwent tal-interoperabbiltà biss fil-każ fejn 
il-komponent jibqa' konformi mal-kapitoli 4 u 5 
ta' din it-TSI, u fejn il-każ speċifiku ma jirreferix 
għal regola nazzjonali (jiġifieri, rekwiżit addizzjo­
nali kompatibbli mat-TSI ewlenija u speċifikat 
b'mod sħiħ fit-TSI). 

F'każijiet oħra, il-verifika għandha ssir fil-livell 
tas-subsistema; meta regola nazzjonali tapplika 
għal komponent, l-Istat Membru kkonċernat jista' 
jiddefinixxi proċeduri tal-valutazzjoni tal-konfor­
mità applikabbli rilevanti. 

▼B 
6.1.2. Application of modules 

Modules for EC certification of conformity of inte­
roperability constituents: 

Module CA Internal production control 

Module CA1 Internal production control plus product verifi­
cation by individual examination 

Module CA2 Internal production control plus product verifi­
cation at random intervals 

Module CB EC-Type examination 

Module CC Conformity to type based on internal produc­
tion control 

▼B 

( 1 ) Commission Decision 2010/713/EU of 9 November 2010 on modules for the procedures 
for assessment of conformity, suitability for use and EC verification to be used in the 
technical specifications for interoperability adopted under Directive 2008/57/EC of the 
European Parliament and of the Council (OJ L 319, 4.12.2010, p. 1).
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Module CD Conformity to type based on quality manage­
ment system of the production process 

Module CF Conformity to type based on product 
verification 

Module CH Conformity based on full quality management 
system 

Module CH1 Conformity based on full quality management 
system plus design examination 

Module CV Type validation by in service experience 
(Suitability for use) 

(1) The manufacturer or his authorised representative 
established within the European Union shall 
choose one of the modules or module combina­
tions indicated in the following table for the cons­
tituent to be assessed: 

Point Constituents to be 
assessed 

Module 
CA 

Module 
CA1 or 

CA2 

Module 
CB + CC 

Module 
CB + 

CD 

Module 
CB + 

CF 

Module 
CH 

Module 
CH1 

5.3.1 Automatic 
centre buffer 
coupler 

X (*) X X X (*) X 

5.3.2 Manual end 
coupling 

X (*) X X X (*) X 

5.3.3 Towing coupler 
for rescue 

X (*) X X X (*) X 

5.3.4 Wheel X (*) X X X (*) X 

▼M3 

5.3.4a Sistemi awto­
matiċi ta' gejġ 
varjabbli 

X (*) X X X (*) X 

▼B 

5.3.5 Wheel slide 
protection 
system 

X (*) X X X (*) X 

5.3.6 Head lamp X (*) X X X (*) X 

5.3.7 Marker lamp X (*) X X X (*) X 

5.3.8 Tail lamp X (*) X X X (*) X 

5.3.9 Horns X (*) X X X (*) X 

5.3.10 Pantograph X (*) X X X (*) X 

▼B
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Point Constituents to be 
assessed 

Module 
CA 

Module 
CA1 or 

CA2 

Module 
CB + CC 

Module 
CB + 

CD 

Module 
CB + 

CF 

Module 
CH 

Module 
CH1 

5.3.11 Pantograph 
contact strips 

X (*) X X X (*) X 

5.3.12 Main circuit 
breaker 

X (*) X X X (*) X 

5.3.13 Driver's seat X (*) X X X (*) X 

5.3.14 Toilet discharge 
connection 

X X X 

5.3.15 Inlet connec­
tion for water 
tanks 

X X X 

(*) Modules CA1, CA2 or CH may be used only in the case of products manufactured according to a 
design developed and already used to place products on the market before the entry into force of 
relevant TSIs applicable to those products, provided that the manufacturer demonstrates to the 
notified body that design review and type examination were performed for previous applications 
under comparable conditions, and are in conformity with the requirements of this TSI; this 
demonstration shall be documented, and is considered as providing the same level of proof as 
module CB or design examination according to module CH1. 

(2) Where a particular procedure shall be used for the 
assessment, in addition to the requirements 
expressed in the clause 4.2 of this TSI, this is 
specified in the clause 6.1.3 below. 

6.1.3. Particular assessment procedures for interoperability 
constituents 

6.1.3.1. W h e e l s ( c l a u s e 5 . 3 . 4 ) 

(1) The mechanical characteristics of the wheel shall 
be proven by mechanical strength calculations, 
taking into account three load cases: straight 
track (centred wheelset), curve (flange pressed 
against the rail), and negotiating of points and 
crossings (inside surface of flange applied to the 
rail), as specified in the specification referenced in 
Appendix J-1, index 71, clauses 7.2.1 and 7.2.2. 

(2) For forged and rolled wheels, the decision criteria 
are defined in the specification referenced in 
Appendix J-1, index 71, clause 7.2.3; where the 
calculation show values beyond the decision 
criteria, a bench test according to the specification 
referenced in Appendix J-1, index 71, clause 7.3 
is required to be performed to demonstrate 
compliance. 

(3) Other types of wheels are permitted for vehicles 
restricted to national use. In that case the decision 
criteria and the fatigue stress criteria shall be 
specified in national rules. Those national rules 
shall be notified by Member States. 

(4) The assumption of the load conditions for the 
maximum vertical static force shall be explicitly 
stated in the technical documentation as set out in 
clause 4.2.12 of this TSI. 

▼B
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Thermo-mechanical behaviour: 

(5) If the wheel is used to brake a unit with blocks 
acting on the wheel running surface, the wheel 
shall be thermo mechanically proven by taking 
into account the maximum braking energy fore­
seen. The wheel shall be subject to a conformity 
assessment in accordance with the specification 
referenced in Appendix J-1, index 71, clause 6 
in order to check that the lateral displacement of 
the rim during braking and the residual stress are 
within tolerance limits specified utilising the deci­
sion criteria specified. 

Verification of the wheels: 

(6) A verification procedure shall exist to ensure at 
the production phase that no defects may detri­
mentally affect safety due to any change in the 
mechanical characteristics of the wheels. 

The tensile strength of the material in the wheel, 
the hardness of the running surface, the fracture 
toughness, the resistance to impact, the material 
characteristics and the material cleanliness shall 
be verified. 

The verification procedure shall specify the batch 
sampling used for each characteristic to be 
verified. 

(7) Other conformity assessment method for wheels is 
allowed under the same conditions as for wheel­
sets; these conditions are described in clause 
6.2.3.7. 

(8) In case of innovative design for which the manu­
facturer has no sufficient return of experience, the 
wheel should be subject to an assessment of suita­
bility for use (module CV; see also clause 6.1.6). 

▼M3 
6.1.3.1a. S i s t e m a a w t o m a t i k a t a ' g e j ġ v a r j a b b l i 

( k l a w ż o l a 5 . 3 . 4 a ) 

(1) Il-proċedura tal-valutazzjoni għandha tkun ibba­ 
żata fuq pjan ta' validazzjoni li jkopri l-aspetti 
kollha msemmija fil-klawżoli 4.2.3.5.3 u 5.3.4a. 

(2) Il-pjan ta' validazzjoni għandu jkun konsistenti 
mal-analiżi ta' sikurezza meħtieġa fil-klawżola 
4.2.3.5.3 u għandu jiddefinixxi l-valutazzjoni 
meħtieġa fil-fażijiet differenti kollha li ġejjin: 

— Rieżami tad-disinn. 

— Testijiet statiċi (testijiet fuq il-bank u testijiet 
tal-integrazzjoni fit-tagħmir tas-sewqan/l- 
unità). 

— Test fuq faċilità/faċilitajiet ta' bidla tal-gejġ 
tal-linji ferrovjarji, rappreżentattiv ta' kundizz­
jonijiet fis-servizz. 

— Testijiet fuq il-binarji, rappreżentattivi ta' kun­
dizzjonijiet fis-servizz 

▼B
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(3) Rigward id-dimostrazzjoni tal-konformità 
mal-punt (5) tal-klawżola 4.2.3.5.3, 
il-preżunzjonijiet ikkunsidrati għall-analiżi 
tas-sikurezza relatata mal-vettura li s-sistema hija 
maħsuba biex tiġi integrata fiha, u relatata 
mal-profil tal-missjoni ta' dik l-vettura, għandhom 
jiġu ddokumentati b'mod ċar. 

(4) Is-sistema awtomatika ta' gejġ varjabbli tista' tiġi 
soġġetta għal valutazzjoni tal-idoneità għall-użu 
(modulu CV; ara wkoll il-klawżola 6.1.6) 

(5) Iċ-ċertifikat imwassal mill-Korp Innotifikat inka­
rigat mill-valutazzjoni tal-konformità għandu jink­
ludi kemm il-kundizzjonijiet tal-użu skont 
il-klawżola 5.3.4a(1) kif ukoll it-tip(i) u 
l-kundizzjonijiet tal-operat tal-faċilità/faċilitajiet 
ta' bidla tal-gejġ tal-linji ferrovjarji li s-sistema 
awtomatika ta' gejġ varjabbli tkun ġiet ivvalutata 
għalihom. 

▼B 
6.1.3.2. W h e e l s l i d e p r o t e c t i o n s y s t e m ( c l a u s e 

5 . 3 . 5 ) 

(1) The wheel slide protection system shall be verified 
according to the methodology defined in the 
specification referenced in Appendix J-1, index 
72; when reference is made to the clause 6.2 of 
the same specification “overview of required test 
programmes”, only the clause 6.2.3 applies, and it 
applies to all WSP systems. 

(2) In case of innovative design for which the manu­
facturer has no sufficient return of experience, the 
wheel slide protection system should be subject to 
an assessment of suitability for use (module CV; 
see also clause 6.1.6). 

6.1.3.3. H e a d l a m p s ( c l a u s e 5 . 3 . 6 ) 

(1) The colour of headlamps shall be tested in accor­
dance with the specification referenced in 
Appendix J-1, index 73, clause 6.3. 

(2) The luminous intensity of headlamps shall be 
tested in accordance with the specification refe­
renced in Appendix J-1, index 73, clause 6.4. 

6.1.3.4. M a r k e r l a m p s ( c l a u s e 5 . 3 . 7 ) 

(1) The colour of marker lamps and the spectral radia­
tion distribution of light from marker lamps shall 
be tested in accordance with the specification refe­
renced in Appendix J-1, index 74, clause 6.3. 

(2) The luminous intensity of marker lamps shall be 
tested in accordance with the specification refe­
renced in Appendix J-1, index 74, clause 6.4. 

6.1.3.5. T a i l l a m p s ( c l a u s e 5 . 3 . 8 ) 

(1) The colour of tail lamps shall be tested in accor­
dance with the specification referenced in 
Appendix J-1, index 75, clause 6.3. 

(2) The luminous intensity of tail lamps shall be 
tested in accordance with the specification refe­
renced in Appendix J-1, index 75, clause 6.4. 

▼M3
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6.1.3.6. H o r n ( c l a u s e 5 . 3 . 9 ) 

(1) Soundings of the warning horn shall be measured 
and verified in accordance with the specification 
referenced in Appendix J-1, index 76, clause 6. 

(2) Sound pressure levels of the warning horn on a 
reference vehicle shall be measured and verified in 
accordance with the specification referenced in 
Appendix J-1, index 76, clause 6. 

6.1.3.7. P a n t o g r a p h ( c l a u s e 5 . 3 . 1 0 ) 

(1) For pantographs for DC systems, the maximum 
current at standstill per contact wire shall be veri­
fied in the following conditions: 

— the pantograph shall be in contact with 1 
copper contact wire. 

— the pantograph shall apply a static contact 
force as defined in the specification referenced 
in Appendix J-1, index 77. 

— and the temperature of the contact 
point monitored continuously during a test of 
30 minutes shall not exceed the values given 
in the specification referenced in Appendix 
J-1, index 78. 

(2) For all pantographs, the static contact force shall 
be verified in accordance with the specification 
referenced in Appendix J-1, index 79. 

(3) The dynamic behaviour of the pantograph regar­
ding current collection shall be assessed by simu­
lation according to the specification referenced in 
Appendix J-1, index 80. 

The simulations shall be made using at least two 
different types of overhead contact line; data for 
simulation shall correspond to sections of lines 
recorded as TSI compliant in the register of infras­
tructure (EC declaration of conformity, or decla­
ration according to Commission Recommendation 
2011/622/EU ( 1 )) for the appropriate speed and 
supply system, up to the design speed of the 
proposed Interoperability Constituent pantograph. 

It is permitted to perform the simulation using 
types of overhead contact line that are under the 
process of IC certification or declaration according 
to Recommendation 2011/622/EU, provided that 
they fulfil the other requirements of ENE TSI. 
The simulated current collection quality shall be 
in accordance with clause 4.2.8.2.9.6 for uplift, 
mean contact force and standard deviation for 
each of the overhead contact lines. 

If the simulation results are acceptable, a site 
dynamic test shall be made using a representative 
section of one of the two types of overhead 
contact line used in the simulation. 

▼B 

( 1 ) Commission Recommendation of 20 September 2011 on the procedure demonstrating the 
level of compliance of existing railway lines with the basic parameters of the technical 
specifications for interoperability (OJ L 243, 21.9.2011, p. 23).
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The interaction characteristics shall be measured 
in accordance with the specification referenced 
in Appendix J-1, index 81. 

The tested pantograph shall be mounted on a 
rolling stock producing a mean contact force 
within the upper and lower limits as required by 
clause 4.2.8.2.9.6 up to the design speed of the 
pantograph. The tests shall be conducted in both 
directions of travel. 

For pantographs intended to be operated on the 
1 435 mm and 1 668 mm track gauge systems, 
the tests shall include track sections with low 
contact wire height (defined as between 5,0 to 
5,3 m) and track sections with high contact wire 
height (defined as between 5,5 to 5,75 m). 

For pantographs intended to be operated on the 
1 520 mm and 1 524 mm track gauge systems, 
the tests shall include track sections with contact 
wire height between 6,0 to 6,3 m. 

The tests shall be performed for a minimum of 3 
speed increments up to and including the design 
speed of the tested pantograph. 

The interval between successive tests shall be no 
greater than 50 km/h. 

The measured current collection quality shall be in 
accordance with clause 4.2.8.2.9.6 for uplift, and 
either mean contact force and standard deviation 
or percentage of arcing. 

If all the assessments above are passed success­
fully, the tested pantograph design shall be consi­
dered as compliant to the TSI regarding quality of 
current collection. 

For the use of a pantograph holding an EC decla­
ration of verification on various designs of rolling 
stock, additional tests required at rolling stock 
level regarding quality of current collection are 
specified in clause 6.2.3.20. 

6.1.3.8. C o n t a c t s t r i p s ( c l a u s e 5 . 3 . 1 1 ) 

(1) Contact strips shall be verified as specified in the 
specification referenced in Appendix J-1, index 82. 

(2) Contact strips, being replaceable parts of the 
pantograph head, shall be verified once at the 
same time as a pantograph (see clause 6.1.3.7) 
regarding the quality of current collection. 

(3) In case of use of a material for which the manu­
facturer as no sufficient return of experience, the 
contact strip should be subject to an assessment of 
suitability for use (module CV; see also clause 
6.1.6). 

▼B
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6.1.4. Project phases where assessment is required 

(1) It is detailed in Appendix H of this TSI in which 
phases of the project an assessment shall be done 
for the requirements applicable to the interopera­
bility constituents: 

— Design and development phase: 

— Design review and/or design examination. 

— Type test: test to verify the design, if and 
as defined in the Section 4.2. 

— Production phase: routine test to verify the 
conformity of production. 

The entity in charge of the assessment of the 
routine tests is determined according to the 
assessment module chosen. 

(2) Annex H is structured according to Section 4.2; 
the requirements and their assessment applicable 
to the interoperability constituents are identified in 
Section 5.3 by reference to certain clauses of 
Section 4.2; where relevant, a reference to 
a sub-clause of clause 6.1.3 above is also given. 

6.1.5. Innovative solutions 

(1) If an innovative solution (as defined in article 10) 
is proposed for an interoperability constituent, the 
manufacturer or his authorised representative esta­
blished within the European Union shall apply the 
procedure described in article 10. 

6.1.6. Assessment of suitability for use 

▼M3 
(1) Il-valutazzjoni tal-idoneità għall-użu skont 

il-validazzjoni tat-tip ta' proċedura ta' esperjenza 
fis-servizz (modulu CV) tista' tkun parti 
mill-proċedura tal-valutazzjoni għall-kostitwenti 
tal-interoperabbiltà li ġejjin:: 

— Roti (ara klawżola 6.1.3.1). 

— Sistema awtomatika ta' gejġ varjabbli (ara 
klawżola 6.1.3.1a). 

— Sistema ta' protezzjoni kontra ż-żliq tar-roti 
(klawżola 6.1.3.2). 

— Strixxi ta' kuntatt (ara klawżola 6.1.3.8). 

▼B 
(2) Prior to commencing in service tests, a suitable 

module (CB or CH1) shall be used to certify the 
design of the constituent. 

(3) The in service tests shall be organised on proposal 
from the manufacturer, who has to obtain an 
agreement with a railway undertaking for its 
contribution to such assessment. 

▼B
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6.2. Rolling stock subsystem 

6.2.1. EC verification (general) 

(1) The EC verification procedures to be applied to 
the rolling stock subsystem are described in 
►M3 l-Artikolu 15 u l-Anness IV 
tad-Direttiva (UE) 2016/797 ◄. 

(2) The EC verification procedure of a rolling stock 
unit shall be performed according to the presc­
ribed modules(s) specified in clause 6.2.2 of this 
TSI. 

(3) When a first step assessment covering the design 
stage or the design and production stages is 
applied for by the applicant, the notified body of 
his choice shall issue the Intermediate Statement 
Verification (ISV) and the EC declaration of Inter­
mediate Sub-system conformity shall been 
drawn up. 

6.2.2. Application of modules 

Modules for the EC verification of subsystems: 

Module SB EC-Type Examination 

Module SD EC verification based on quality 
management system of the produc­
tion process 

Module SF EC verification based on product 
verification 

Module SH1 EC verification based on full quality 
management system plus design 
examination 

(1) The applicant shall choose one of the following 
combinations of modules: 

(SB + SD) or (SB + SF) or (SH1) for each 
concerned subsystem (or part of subsystem). 

The assessment shall then be performed according 
to the combination of modules chosen. 

(2) Where several EC verifications (e.g. against 
several TSIs addressing the same sub-system) 
require verification based on the same production 
assessment (module SD or SF), it is allowed to 
combine several SB module assessments with one 
production module assessment (SD or SF). In this 
case, ISVs shall be issued for the design and deve­
lopment phases according to module SB. 

(3) The validity of the type or design examination 
certificate shall be indicated in accordance with 
the provisions for phase B of clause 7.1.3 
“Rules related to EC verification”, of this TSI. 

(4) Where a particular procedure shall be used for the 
assessment, in addition to the requirements 
expressed in the clause 4.2 of this TSI, this is 
specified in the clause 6.2.3 below. 

▼B
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6.2.3. Particular assessment procedures for subsystems 

6.2.3.1. L o a d c o n d i t i o n s a n d w e i g h e d m a s s 
( c l a u s e 4 . 2 . 2 . 1 0 ) 

(1) Weighed mass shall be measured, for a load 
condition corresponding to “design mass in 
working order” with the exception of consumables 
for which there is no imposition (for example 
“dead mass” is acceptable). 

(2) It is permissible to derive the other load condi­
tions by calculation. 

(3) Where a vehicle is declared as conformant to a 
type (in accordance with clauses 6.2.2 and 7.1.3 
of this TSI): 

— the weighed total vehicle mass in the load 
condition “design mass in working order” 
shall not exceed by more than 3 % the 
declared total vehicle mass for that type 
which is reported in the type or design exami­
nation certificate of “EC” verification and in 
the technical documentation described in 
clause 4.2.12. 

— additionally, for unit of maximum design 
speed higher than or equal to 250 km/h the 
mass per axle for the load condition “design 
mass under normal payload” shall not exceed 
by more than 4 % the declared mass per axle 
for the same load condition. 

6.2.3.2. W h e e l l o a d ( c l a u s e 4 . 2 . 3 . 2 . 2 ) 

(1) The wheel load shall be measured considering the 
load condition “design mass in working order” 
(with same exception as in clause 6.2.3.1 above). 

6.2.3.3. S a f e t y a g a i n s t d e r a i l m e n t r u n n i n g o n 
t w i s t e d t r a c k ( C l a u s e 4 . 2 . 3 . 4 . 1 ) 

▼M3 
(1) Id-dimostrazzjoni tal-konformità għandha titwettaq 

skont wieħed mill-metodi speċifikati fl-ispeċifikaz­
zjoni msemmija fl-Appendiċi J-1, indiċi 83. 

▼B 
(2) For units intended to be operated on 1 520 mm 

system, alternative methods for conformity assess­
ment are allowed. 

▼M3 
6.2.3.4. I m ġ i b a d i n a m i k a f l - o p e r a t t a l - f e r r o v i j i 

– r e k w i ż i t i t e k n i ċ i ( K l a w ż o l a 4 . 2 . 3 . 4 . 2 
a ) 

(1) Għal unitajiet iddisinjati biex jiġu operati fuq 
sistema ta' 1 435 mm jew 1 524 mm jew 
1 668 mm, id-dimostrazzjoni tal-konformità 
għandha titwettaq skont l-ispeċifikazzjoni msem­
mija fl-Appendiċi J-1, indiċi 84, klawżola 7. 

Il-parametri deskritti fil-klawżoli 4.2.3.4.2.1 u 
4.2.3.4.2.2 għandhom jiġu vvalutati bl-użu tal-kriterji 
definiti fl-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 84. 

▼B
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6.2.3.5. C o n f o r m i t y a s s e s s m e n t f o r s a f e t y 
r e q u i r e m e n t s 

The demonstration of compliance with the safety requi­
rements expressed in the clause 4.2 shall be performed 
as follows: 

(1) The scope of this assessment shall be strictly 
limited to the rolling stock design, considering 
that operation, test and maintenance are performed 
according to the rules defined by the applicant (as 
described in the technical file). 

Notes: 

— When defining the test and maintenance requi­
rements, the safety level to be met has to be 
taken into account by the applicant (consis­
tency); the demonstration of compliance 
covers also test and maintenance requirements. 

— Other sub-systems and human factors (errors) 
shall not be considered. 

(2) All assumptions considered for the mission profile 
shall be clearly documented in the demonstration. 

▼M3 
(3) Il-konformità mar-rekwiżiti ta' sikurezza li huma 

speċifikati fil-klawżoli 4.2.3.4.2, 4.2.3.5.3, 
4.2.4.2.2, 4.2.5.3.5, 4.2.5.5.8 u 4.2.5.5.9 f'termini 
ta' livell ta' severità/konsegwenzi assoċjati ma' 
xenarji ta' ħsara perikolużi għandha tintwera 
permezz ta' wieħed miż-żewġ metodi li ġejjin: 

1. Applikazzjoni ta' kriterju tal-aċċettazzjoni 
tar-riskju armonizzat assoċjat mas-severità 
speċifikata fil-klawżola 4.2 (eż. “fatalitajiet” 
għall-ibbrejkjar f'każ ta' emerġenza.). 

L-applikant jista' jagħżel li juża dan il-metodu, 
sakemm ikun hemm kriterju tal-aċċettazzjoni 
tar-riskju armonizzat disponibbli definit 
fis-CSM għall-Valutazzjoni tar-Riskju u 
l-emendi għalih (Ir-Regolament ta' Impliment­
azzjoni tal-Kummissjoni (UE) Nru 
402/2013 ( 1 )). 

L-applikant għandu juri konformità mal-kriterju 
armonizzat billi japplika l-Anness I-3 tas-CSM 
għall-Valutazzjoni tar-Riskju. Il-prinċipji li 
ġejjin (u l-kombinamenti tagħhom) jistgħu 
jintużaw għad-dimostrazzjoni: similarità ma' 
sistema/i ta' referenza; applikazzjoni 
tal-kodiċijiet ta' prattika; applikazzjoni ta' 
stima tar-riskju espliċita (eż. approċċ probabi­
listiku). 

L-applikant għandu jaħtar il-korp għall-valutaz­
zjoni tad-dimostrazzjoni li se jipprovdi: il-korp 
innotifikat magħżul għas-subsistema RST jew 
korp ta' valutazzjoni kif definit fis-CSM għall- 
Valutazzjoni tar-Riskju. 

▼B 

( 1 ) Ir-Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) Nru 402/2013 
tat-30 ta' April 2013 dwar il-metodu komuni ta' sikurezza għall-evalwazzjoni u 
l-valutazzjoni tar-riskji u li jħassar ir-Regolament (KE) Nru 352/2009 kif imsemmi 
fl-Artikolu 6(3)(a) tad-Direttiva 2004/49/KE tal-Parlament Ewropew u tal-Kunsill 
(ĠU L 121, 3.5.2013, p. 8)
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Id-dimostrazzjoni għandha tkun rikonoxxuta 
fl-Istati Membri kollha; jew 

2. Applikazzjoni ta' evalwazzjoni u valutazzjoni 
tar-riskju skont is-CSM għall-Valutazzjoni 
tar-Riskju, sabiex jiġi definit il-kriterju 
tal-aċċettazzjoni tar-riskju li għandu jintuża, u 
biex tintwera konformità ma' dan il-kriterju. 

L-applikant jista' jagħżel li juża dan il-metodu 
fi kwalunkwe każ. 

L-applikant għandu jaħtar il-korp tal-valutaz­
zjoni għall-valutazzjoni tad-dimostrazzjoni li 
se jipprovdi, kif definit fis-CSM għall-Valutaz­
zjoni tar-Riskju. 

Rapport dwar il-valutazzjoni tas-sikurezza 
għandu jiġi provdut f'konformità mar-rekwiżiti 
definiti fis-CSM għall-Valutazzjoni tar-Riskju u 
l-emendi għalih. 

Ir-rapport dwar il-valutazzjoni tas-sikurezza 
għandu jitqies mill-Entità Awtorizzanti, skont 
it-Taqsima 2.5.6 tal-Anness I u l-Artikolu 15(2) 
tas-CSM għall-Valutazzjoni tar-Riskju. 

▼B 
(4) For each TSI clause listed in point (3) above, the 

relevant documents accompanying the EC decla­
ration of verification (e.g. EC certificate issued by 
the notified body or safety assessment report) shall 
explicitly mention the “used method” (“1” or “2”); 
in case of method “2”, they shall also mention the 
“used risk acceptance criterion”. 

6.2.3.6. D e s i g n v a l u e s f o r n e w w h e e l p r o f i l e s 
( C l a u s e 4 . 2 . 3 . 4 . 3 . 1 ) 

(1) For units designed to be operated on 1 435 mm 
track gauge system, the wheel profile and the 
distance between active faces of the wheels 
(Dimension SR in Figure 1, § 4.2.3.5.2.1) shall 
be selected to ensure that the equivalent conicity 
limit set out in Table 11 below is not exceeded 
when the designed wheelset is combined with 
each of the sample of track parameters as speci­
fied in Table 12 below. 

▼M3 
L-evalwazzjoni tal-koniċità ekwivalenti hija stab­
bilita fl-ispeċifikazzjoni msemmija fl-Appendiċi 
J-1, indiċi 107. 

▼B 
Table 11 

Equivalent conicity design limit values 

Maximum vehicle operating speed 
(km/h) 

Equivalent conicity limit 
values 

Test conditions 
(see Table 12) 

≤ 60 N/A N/A 

> 60 and < 190 0,30 All 

≥ 190 and ≤ 230 0,25 1, 2, 3, 4, 5 and 6 

> 230 and ≤ 280 0,20 1, 2, 3, 4, 5 and 6 

> 280 and ≤ 300 0,10 1, 3, 5 and 6 

> 300 0,10 1 and 3 

▼M3
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Table 12. 

Track test conditions for equivalent conicity representative of the network. All rail 
sections defined in the specification referenced in Appendix J-1, index 85. 

Test 
condition 

no. 
Rail head profile Rail inclination Track gauge 

1 rail section 60 E 1 1 in 20 1 435 mm 

2 rail section 60 E 1 1 in 40 1 435 mm 

3 rail section 60 E 1 1 in 20 1 437 mm 

4 rail section 60 E 1 1 in 40 1 437 mm 

5 rail section 60 E 2 1 in 40 1 435 mm 

6 rail section 60 E 2 1 in 40 1 437 mm 

7 rail section 54 E1 1 in 20 1 435 mm 

8 rail section 54 E1 1 in 40 1 435 mm 

9 rail section 54 E1 1 in 20 1 437 mm 

10 rail section 54 E1 1 in 40 1 437 mm 

The requirements of this clause are deemed to 
have been met by wheelsets having unworn 
S1002 or GV 1/40 profiles, as defined in the 
specification referenced in Appendix J-1, index 
86 with spacing of active faces between 
1 420 mm and 1 426 mm. 

(2) For units designed to be operated on 1 524 mm 
track gauge system, the wheel profile and the 
distance between active faces of the wheels shall 
be selected with the following inputs: 

Table 13 

Equivalent conicity design limit values 

Maximum vehicle operating speed 
(km/h) 

Equivalent conicity limit 
values 

Test conditions 
(see Table 14) 

≤ 60 N/A N/A 

> 60 and ≤ 190 0,30 1, 2, 3, 4, 5 and 6 

> 190 and ≤ 230 0,25 1, 2, 3 and 4 

> 230 and ≤ 280 0,20 1, 2, 3 and 4 

> 280 and ≤ 300 0,10 3, 4, 7 and 8 

> 300 0,10 7 and 8 

▼B
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Table 14 

Track test conditions for equivalent conicity. All rail sections defined in the 
specification referenced in Appendix J-1, index 85 

Test condition 
no. Rail head profile Rail inclination Track gauge 

1 rail section 60 E 1 1 in 40 1 524 mm 

2 rail section 60 E 1 1 in 40 1 526 mm 

3 rail section 60 E 2 1 in 40 1 524 mm 

4 rail section 60 E 2 1 in 40 1 526 mm 

5 rail section 54 E1 1 in 40 1 524 mm 

6 rail section 54 E1 1 in 40 1 526 mm 

7 rail section 60 E 1 1 in 20 1 524 mm 

8 rail section 60 E 1 1 in 20 1 526 mm 

The requirements of this clause are deemed to 
have been met by wheelsets having unworn 
S1002 or GV 1/40 profiles, as defined in the 
specification referenced in Appendix J-1, index 
86, with spacing of active faces distance 1 510. 

(3) For units designed to be operated on 1 668 mm 
track gauge system, equivalent conicity limits set 
in the Table 15 shall not be exceeded when the 
designed wheelset is modelled passing over the 
representative sample of track test conditions as 
specified in Table 16: 

Table 15 

Equivalent conicity design limit values 

Maximum vehicle operating 
speed (km/h) Equivalent conicity limit values Test conditions 

(see Table 16) 

≤ 60 N/A N/A 

> 60 and < 190 0,30 All 

≥ 190 and ≤ 230 0,25 1 and 2 

> 230 and ≤ 280 0,20 1 and 2 

> 280 and ≤ 300 0,10 1 and 2 

> 300 0,10 1 and 2 

Table 16 

Track test conditions for equivalent conicity. All rail sections defined in the 
specification referenced in Appendix J-1, index 85 

Test condition 
No. Rail head profile Rail inclination Track gauge 

1 Rail section 60 E 1 1 in 20 1 668 mm 

2 Rail section 60 E 1 1 in 20 1 670 mm 

3 Rail section 54 E1 1 in 20 1 668 mm 

4 Rail section 54 E1 1 in 20 1 670 mm 

▼B
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The requirements of this clause are deemed to 
have been met by wheelsets having unworn 
S1002 or GV 1/40 profiles, as defined in the 
specification referenced in Appendix J-1, index 
86 with spacing of active faces between 
1 653 mm and 1 659 mm. 

6.2.3.7. M e c h a n i c a l a n d g e o m e t r i c c h a r a c t e r i s ­
t i c s o f w h e e l s e t s ( c l a u s e 4 . 2 . 3 . 5 . 2 . 1 ) 

Wheelset: 

(1) The demonstration of compliance for the assembly 
shall be based on the specification referenced in 
Appendix J-1, index 87, which defines limit 
values for the axial force, and the associated veri­
fication tests. 

Axles: 

(2) The demonstration of compliance for mechanical 
resistance and fatigue characteristics of the axle 
shall be in accordance with the specification refe­
renced in Appendix J-1, index 88, clauses 4, 5 
and 6 for non-powered axles, or the specification 
referenced in Appendix J-1, index 89, clauses 4, 5 
and 6 for powered axles. 

The decision criteria for the permissible stress is 
specified in the specification referenced in 
Appendix J-1, index 88, clause 7 for 
non-powered axles, or the specification referenced 
in Appendix J-1, index 89, clause 7 for powered 
axles. 

(3) The assumption of the load conditions for the 
calculations shall be explicitly stated in the tech­
nical documentation as set out in clause 4.2.12 of 
this TSI. 

Verification of the axles: 

(4) A verification procedure shall exist to ensure at 
the production phase that no defects may detri­
mentally affect safety due to any change in the 
mechanical characteristics of the axles. 

(5) The tensile strength of the material in the axle, the 
resistance to impact, the surface integrity, the 
material characteristics and the material cleanli­
ness shall be verified. 

The verification procedure shall specify the batch 
sampling used for each characteristic to be 
verified. 

Axle boxes/bearings: 

(6) The demonstration of compliance for mechanical 
resistance and fatigue characteristics of the rolling 
bearing shall be in accordance with the specifica­
tion referenced in Appendix J-1, index 90. 

(7) Other conformity assessment method applicable to 
wheelsets, axles and wheels where the EN stan­
dards do not cover the proposed technical 
solution: 

▼B
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It is permitted to use other standards where the 
EN standards do not cover the proposed technical 
solution; in that case the notified body shall verify 
that the alternative standards form part of a tech­
nically consistent set of standards applicable to the 
design, construction and testing of the wheelsets, 
containing specific requirements for wheelset, 
wheels, axles and axle bearings covering: 

— wheelset assembly, 

— mechanical resistance, 

— fatigue characteristics, 

— permissible stress limits, 

— thermomechanical characteristics. 

Only standards that are publicly available can be 
referred to in the demonstration required above. 

▼M4 
Il-verifika mwettqa mill-korp notifikat għandha 
tiżgura l-konsistenza bejn il-metodoloġija 
tal-istandards alternattivi, is-suppożizzjonijiet 
magħmula mill-applikant, is-soluzzjoni teknika 
maħsuba u ż-żona tal-użu maħsuba. 

▼B 
(8) Particular case of wheelsets, axles and axle 

boxes/bearings manufactured according to an exis­
ting design: 

In the case of products manufactured according to 
a design developed and already used to place 
products on the market before the entry into 
force of relevant TSIs applicable to those 
products, the applicant is allowed to deviate 
from the conformity assessment procedure above, 
and to demonstrate conformity with the require­
ments of this TSI by referring to design review 
and type examination performed for previous 
applications under comparable conditions; this 
demonstration shall be documented, and is consi­
dered as providing the same level of proof as 
module SB or design examination according to 
module SH1. 

▼M3 
6.2.3.7a S i s t e m a a w t o m a t i k a t a ' g e j ġ v a r j a b b l i 

(1) L-analiżi tas-sikurezza meħtieġa fil-klawżola 
4.2.3.5.3 punt (5), u mwettqa fil-livell IC, għandha 
tkun konsolidata fil-livell tal-unità (vettura); b'mod 
partikolari, jista' jenħtieġ li jiġu rieżaminati 
l-preżunzjonijiet li jsiru skont il-klawżola 
6.1.3.1a punt (3) biex jitqiesu l-vettura u l-profil 
tal-missjoni tagħha. 

(2) Il-valutazzjoni tal-integrazzjoni tal-IC 
fit-tagħmir/unità tas-sewqan u l-kompatibbiltà 
teknika mal-faċilità ta' bidla tal-gejġ tal-linji 
ferrovjarji għandha tikkonsisti minn: 

— Il-verifika tal-konformità maż-żona tal-użu 
definita fil-klawżola 5.3.4.a(1). 

— Il-verifika tal-integrazzjoni korretta tal-IC 
fit-tagħmir/unità tas-sewqan, inkluża l-prestaz­
zjoni korretta tas-sistema ta' kontroll/monito­
raġġ abbord tagħha (meta applikabbli), u 

— Testijiet fuq il-binarji inklużi testijiet fuq 
il-faċilità/faċilitajiet ta' bidla tal-gejġ tal-linji 
ferrovjarji, rappreżentattivi ta' kundizzjonijiet 
fis-servizz. 

▼B
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6.2.3.8. E m e r g e n c y b r a k i n g ( c l a u s e 4 . 2 . 4 . 5 . 2 ) 

(1) The braking performance which is subject to a test 
is the stopping distance as defined in the specifi­
cation referenced in Appendix J-1, index 91. The 
deceleration is evaluated from the stopping 
distance. 

(2) Tests shall be carried out on dry rails at the follo­
wing initial speeds (if lower than the maximum 
design speed): 30 km/h; 100 km/h;120 km/h; 
140 km/h; 160 km/h; 200 km/h; in steps not 
greater than 40 km/h from 200 km/h to maximum 
design speed of the unit. 

(3) Tests shall be carried out for the load conditions 
of the unit “design mass in working order” 
“design mass under normal payload” and 
“maximum braking load” (as defined in clauses 
4.2.2.10 and 4.2.4.5.2). 

Where 2 of the load conditions above lead to 
similar brake test conditions according to relevant 
EN standards or normative documents, it is 
allowed to reduce the number of tests conditions 
from 3 to 2. 

(4) Test results shall be evaluated by a methodology 
that takes into account the following aspects: 

— correction of the raw data, 

— repeatability of the test: in order to validate a 
test result, the test is repeated several times; 
the absolute difference between results and the 
standard deviation are evaluated. 

6.2.3.9. S e r v i c e b r a k i n g ( c l a u s e 4 . 2 . 4 . 5 . 3 ) 

(1) The maximum service braking performance which 
is subject to a test is the stopping distance as 
defined in the specification referenced in 
Appendix J-1, index 92. The deceleration is 
evaluated from the stopping distance. 

(2) Tests shall be carried out on dry rail at the initial 
speed equal to the maximum design speed of the 
unit, the load condition of the unit being one of 
those defined in the clause 4.2.4.5.2. 

(3) Test results shall be evaluated by a methodology 
that takes into account the following aspects: 

— correction of the raw data, 

— repeatability of the test: in order to validate a 
test result, the test is repeated several times; 
the absolute difference between results and the 
standard deviation are evaluated. 

▼B
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6.2.3.10. W h e e l s l i d e p r o t e c t i o n s y s t e m ( c l a u s e 
4 . 2 . 4 . 6 . 2 ) 

(1) If a unit is equipped with a WSP, a test of the unit 
in low adhesion conditions shall be carried out 
according to the specification referenced in 
Appendix J-1, index 93, in order to validate the 
performance of the WSP system (maximum exten­
sion of the stopping distance compared to stop­
ping distance on dry rail) when integrated in the 
unit. 

6.2.3.11. S a n i t a r y s y s t e m s ( c l a u s e 4 . 2 . 5 . 1 ) 

(1) In case the sanitary system allows the release of 
fluids to the environment (e.g. on the tracks), the 
assessment of conformity may be based on 
previous in-service testing when the following 
conditions are met: 

— The results of the in service tests were 
obtained on types of equipment which have 
an identical treatment method. 

— The conditions of test are similar as the ones 
that may be assumed for the unit under assess­
ment, with regard to loading volumes, envi­
ronmental conditions, and all other parameters 
which will influence the efficiency and effec­
tiveness of the treatment process. 

If suitable in-service testing results are lacking, 
type tests shall be performed. 

6.2.3.12. I n t e r n a l a i r q u a l i t y ( c l a u s e 4 . 2 . 5 . 8 a n d 
c l a u s e 4 . 2 . 9 . 1 . 7 ) 

(1) Conformity assessment of the CO 2 -levels is 
permitted to be established by calculation of 
fresh air ventilation volumes assuming an outside 
air quality containing 400 ppm CO 2 and an emis­
sion of 32 grams of CO 2 per passenger per hour. 
The number of passengers to be taken into 
account shall be derived from the occupation 
under the load condition “design mass under 
normal payload”, as stipulated in clause 4.2.2.10 
of this TSI. 

▼M3 
6.2.3.13. E f f e t t i t a ' s l i p s t r e a m f u q p a s s i ġ ġ i e r i 

f u q i l - p j a t t a f o r m a u f u q ħ a d d i e m a 
m a ġ e n b i l - b i n a r j i ( k l a w ż o l a 4 . 2 . 6 . 2 . 1 ) 

(1) Id-dimostrazzjoni tal-konformita mal-valur limitu 
tal-veloċità tal-arja massima permissibbli maġenb 
il-binarji stabbilit fil-klawżola 4.2.6.2.1 ta' din 
it-TSI għandha tintwera abbażi ta' testijiet fuq 
skala sħiħa fuq binarju dritt imwettqa skont 
il-klawżola 6.2.2.1 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 94. 

▼B
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(2) Minflok il-valutazzjoni sħiħa deskritta hawn fuq, 
huwa permess li titwettaq valutazzjoni simplifikata 
għal vetturi ferrovjarji ta' disinn simili għal vetturi 
ferrovjarji li għalihom tkun twettqet il-valutazzjoni 
sħiħa definita f'din it-TSI. F'dawn il-każijiet, 
il-valutazzjoni tal-konformità simplifikata definita 
fil-klawżola 4.2.4 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 94, tista' tiġi applikata 
sakemm id-differenzi fid-disinn jibqgħu fil-limiti 
tat-tabella 7 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 94. 

6.2.3.14. V a r j a z z j o n i t a l - p r e s s j o n i t a r - r a s 
t a l - f e r r o v i j a ( k l a w ż o l a 4 . 2 . 6 . 2 . 2 ) 

(1) Il-konformità għandha tiġi vvalutata abbażi ta' 
testijiet fuq skala sħiħa taħt il-kundizzjonijiet 
speċifikati fl-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 95, klawżola 6.1.2.1. 
Alternattivament, il-konformità tista' tiġi vvalutata 
permezz ta' jew simulazzjonijiet validati ta' Dina­
mika tal-Fluwidu Komputazzjonali (CFD) kif 
deskritt fl-ispeċifikazzjoni msemmija fl-Appendiċi 
J-1, indiċi 95, klawżola 6.1.2.4 jew, bħala konfor­
mità alternattiva addizzjonali, huwa permess li tiġi 
valutata permezz ta' testijiet ta' ferrovija mudell 
f'moviment kif speċifikat fl-ispeċifikazzjoni msem­
mija fl-Appendiċi J-1, indiċi 95, klawżola 6.1.2.2. 

(2) Minflok il-valutazzjoni sħiħa deskritta hawn fuq, 
huwa permess li titwettaq valutazzjoni simplifikata 
għal vetturi ferrovjarji ta' disinn simili għal vetturi 
ferrovjarji li għalihom tkun twettqet il-valutazzjoni 
sħiħa definita f'din it-TSI. F'dawn il-każijiet, 
il-valutazzjoni tal-konformità simplifikata definita 
fil-klawżola 4.1.4 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 95, tista' tiġi applikata 
sakemm id-differenzi fid-disinn jibqgħu fil-limiti 
tat-tabella 4 tal-ispeċifikazzjoni msemmija 
fl-Appendiċi J-1, indiċi 95. 

▼B 
6.2.3.15. M a x i m u m p r e s s u r e v a r i a t i o n s i n t u n n e l s 

( c l a u s e 4 . 2 . 6 . 2 . 3 ) 

(1) Conformity shall be proven on the basis of 
full-scale tests, carried out at reference speed or 
at a higher speed in a tunnel with a cross sectional 
area as close to the reference case as possible. 
Transfer to the reference condition shall be done 
with validated simulation software. 

(2) When assessing conformity of whole trains or 
trainsets, assessment shall be made with the 
maximum length of the train or coupled trainsets 
up to 400 m. 

(3) When assessing conformity of locomotives or 
driving coaches, assessment shall be done on a 
basis of two arbitrary train compositions of 
minimum length 150 m, one with a leading loco­
motive or driving coach (to check the ΔpN) and 
one with a locomotive or a driving coach at the 
end (to check ΔpT). ΔpFr is set to 1 250 Pa (for 
trains with vtr,max < 250 km/h) or to 1 400 Pa 
(for trains with vtr,max ≥ 250 km/h). 
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(4) When assessing conformity of coaches only, 
assessment shall be done on the basis of one 
400 m long train. 

ΔpN is set to 1 750 Pa and ΔpT to 700 Pa (for 
trains with vtr,max < 250 km/h) or to 1 600 Pa 
and 1 100 Pa (for trains with vtr,max ≥ 250 km/h). 

(5) For the distance xp between the entrance portal 
and the measuring position, the definitions of 
ΔpFr, ΔpN, ΔpT, the minimum tunnel length 
and further information about the derivation of 
the characteristic pressure variation, see the speci­
fication referenced in Appendix J-1, index 96. 

(6) The pressure change due to altitude changes 
between the entry and the exit point in the tunnel 
shall not be taken into account in the assessment. 

6.2.3.16. C r o s s w i n d ( c l a u s e 4 . 2 . 6 . 2 . 4 ) 

(1) Conformity assessment is fully specified in clause 
4.2.6.2.4 

6.2.3.17. W a r n i n g H o r n s o u n d p r e s s u r e l e v e l s 
( c l a u s e 4 . 2 . 7 . 2 . 2 ) 

(1) Sound pressure levels of the warning horn shall be 
measured and verified in accordance with the 
specification referenced in Appendix J-1, index 97. 

6.2.3.18. M a x i m u m p o w e r a n d c u r r e n t f r o m t h e 
o v e r h e a d c o n t a c t l i n e ( c l a u s e 
4 . 2 . 8 . 2 . 4 ) 

(1) Conformity assessment shall be carried out in 
accordance with the specification referenced in 
Appendix J-1, index 98. 

6.2.3.19. P o w e r f a c t o r ( c l a u s e 4 . 2 . 8 . 2 . 6 ) 

(1) Conformity assessment shall be carried out according 
to the specification referenced in Appendix J-1, 
index 99. 

▼M2 
6.2.3.19a. O n - b o a r d e n e r g y m e a s u r e m e n t s y s t e m 

( c l a u s e 4 . 2 . 8 . 2 . 8 ) 

(1) Energy measurement function (EMF) 

The accuracy of the each device containing one or 
more functions of EMF shall be assessed by 
testing each function, under reference conditions, 
using the relevant method as described in 
clauses 5.4.3.4.1, 5.4.3.4.2 and 5.4.4.3.1 of the 
specification referenced in Appendix J-1, index 
117. The input quantity and power factor range 
when testing shall correspond to the values set 
out in Table 3 of the specification referenced in 
Appendix J-1, index 117. 
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The effects of temperature on accuracy of the each 
device containing one or more functions of EMF 
shall be assessed by testing each function, under 
reference conditions (except for temperature), 
using the relevant method as described in clauses 
5.4.3.4.3.1, and 5.4.4.3.2.1 of the specification 
referenced in Appendix J-1, index 117. 

The mean temperature coefficient of each device 
containing one or more functions of EMF shall be 
assessed by testing each function, under reference 
conditions (except for temperature), using the rele­
vant method as described in clauses 5.4.3.4.3.2 
and 5.4.4.3.2.2 of the specification referenced in 
Appendix J-1, index 120. 

(2) Data handling system (DHS) 

The compiling and handling of data within the 
DHS shall be assessed by testing using the 
method as described in the specification refe­
renced in Appendix J-1, index 121. 

(3) On-board energy measurement system (EMS) 

The EMS shall be assessed by testing as described 
in the specification referenced in the specification 
referenced in Appendix J-1, index 122. 

▼B 
6.2.3.20. C u r r e n t c o l l e c t i o n d y n a m i c b e h a v i o u r 

( c l a u s e 4 . 2 . 8 . 2 . 9 . 6 ) 

(1) When a pantograph, holding an EC declaration of 
conformity or suitability for use as IC, is inte­
grated in a rolling stock unit which is assessed 
according to the LOC&PAS TSI, dynamic tests 
shall be carried out in order to measure the 
mean contact force and standard deviation or the 
percentage of arcing, in accordance with the speci­
fication referenced in Appendix J-1, index 100 up 
to the design speed for the unit. 

(2) For a unit designed to be operated on the 
1 435 mm and 1 668 mm track gauge systems, 
the tests, for each installed pantograph, shall be 
conducted in both directions of travel and shall 
include track sections with low contact wire 
height (defined as between 5,0 to 5,3 m) and 
track sections with high contact wire height 
(defined as between 5,5 to 5,75 m). 

For units designed to be operated on the 
1 520 mm and 1 524 mm track gauge systems, 
the tests shall include track sections with contact 
wire height between 6,0 to 6,3 m. 

(3) The tests shall be performed for a minimum of 3 
speed increments up to and including the design 
speed of the unit. The interval between successive 
tests shall be no greater than 50 km/h. 

(4) During the test, the static contact force shall be 
adjusted for each particular power supply system 
within the range, as specified in clause 
4.2.8.2.9.5). 

(5) The measured results shall be in accordance with 
the clause 4.2.8.2.9.6 for either mean contact force 
and standard deviation or percentage of arcing. 
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6.2.3.21. A r r a n g e m e n t o f p a n t o g r a p h s ( c l a u s e 
4 . 2 . 8 . 2 . 9 . 7 ) 

(1) The characteristics related to the dynamic beha­
viour of the current collection shall be verified 
as specified in clause 6.2.3.20 above. 

6.2.3.22. W i n d s c r e e n ( c l a u s e 4 . 2 . 9 . 2 ) 

(1) The characteristics of the windscreen shall be veri­
fied as specified in the specification referenced in 
Appendix J-1, index 101. 

6.2.3.23. F i r e d e t e c t i o n s y s t e m s ( c l a u s e 
4 . 2 . 1 0 . 3 . 2 ) 

(1) The requirement 4.2.10.3.2 (1) shall be deemed to 
be satisfied by the verification that the rolling 
stock is equipped with a fire detection system in 
the following areas: 

— technical compartment or cabinet, sealed or 
not sealed, containing electrical supply line 
and/or traction circuit equipment, 

— technical area with a combustion engine, 

— in sleeping cars and sleeping compartments, 
including their staff compartments and their 
adjacent gangways and their adjacent combus­
tion heating equipment. 

6.2.4. Project phases where assessment is required 

(1) It is detailed in Appendix H of this TSI in which 
phase of the project an assessment shall be done: 

— Design and development phase: 

— Design review and/or design examination 

— Type test: test to verify the design, if and 
as defined in the Section 4.2. 

— Production phase: routine test to verify the 
conformity of production. 

The entity in charge of the assessment of the 
routine tests is determined according to the 
assessment module chosen. 

(2) The Appendix H is structured according to the 
Section 4.2, which defines the requirements and 
their assessment applicable to the rolling stock 
sub-system; where relevant, a reference to a sub- 
clause of the clause 6.2.2.2 above is also given. 

In particular, where a type test is identified in the 
Appendix H, the Section 4.2 shall be considered 
for the conditions and requirements related to this 
test. 
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(3) Where several EC verifications (e.g. against 
several TSIs addressing the same sub-system) 
require verification based on the same production 
assessment (module SD or SF), it is allowed to 
combine several SB module assessments with one 
production module assessment (SD or SF). In this 
case, ISVs shall be issued for the design and deve­
lopment phases according to module SB. 

(4) If module SB is used, the validity of the EC 
declaration of intermediate subsystem conformity 
shall be indicated in accordance with the provi­
sions for phase B of clause 7.1.3 “Rules related to 
the EC verification”, of this TSI. 

6.2.5. Innovative solutions 

(1) If an innovative solution (as defined article 10), is 
proposed for the rolling stock subsystem, the 
applicant shall apply the procedure described in 
article 10. 

6.2.6. Assessment of documentation requested for operation 
and maintenance 

(1) According to ►M3 Artikolu 15(4) tad-Direttiva 
(UE) 2016/797 ◄, a Notified Body shall be 
responsible for compiling the technical file, 
containing the documentation requested for opera­
tion and maintenance. 

(2) The Notified Body shall verify only that the docu­
mentation requested for operation and mainte­
nance, as defined in clause 4.2.12 of this TSI, is 
provided. The Notified Body is not required to 
verify the information contained in the documen­
tation provided. 

6.2.7. Assessment of units intended to be used in general 
operation 

(1) Where a new, upgraded or renewed unit to be 
used in general operation is subject to assessment 
against this TSI (in accordance with clause 4.1.2), 
some of the TSI requirements require a reference 
train for their assessment. This is mentioned in the 
relevant provisions of Section 4.2. Similarly, some 
of the TSI requirements at train level cannot be 
assessed at unit level; such cases are described for 
the relevant requirements in Section 4.2 of this 
TSI. 

(2) The area of use in terms of type of RST which, 
coupled with the unit to be assessed, ensures that 
the train is compliant with the TSI is not verified 
by the Notified Body. 

(3) After such a unit has received the authorisation to 
be placed in service, its use in a train formation 
(whether TSI compliant or not) shall be dealt with 
under the responsibility of the Railway Underta­
king, according to the rules defined in clause 
4.2.2.5 of the OPE TSI (train composition). 
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6.2.7a Rekwiżiti fakultattivi addizzjonali għal unitajiet 
maħsuba biex jintużaw f'operat ġenerali 

(1) Il-konformità mas-sett ta' kundizzjonijiet (2) sa (9) 
li ġej hija fakultattiva u għandha biss l-għan li 
tiffaċilita l-iskambju ta' unitajiet maħsuba għall- 
operat ġenerali. Il-konformità ma' dawn 
id-dispożizzjonijiet ma tiżgurax l-interkambjab­
biltà sħiħa tal-unitajiet u ma teżentax lill-impriża 
ferrovjarja mir-responsabbiltajiet tagħha fir-ri­
gward tal-użu ta' dawn l-unitajiet f'formazzjoni 
ferrovjarja kif definit fil-klawżola 6.2.7. Jekk 
l-applikant jagħżel din l-opzjoni, korp innotifikat 
irid jivvaluta l-konformità fil-proċedura ta' verifika 
tal-KE. Dan għandu jiġi rrappurtat fiċ-ċertifikat u 
fid-dokumentazzjoni teknika. 

(2) L-unità għandha tiġi mgħammra b'sistema ta' 
akkoppjament manwali kif definit fil-klawżoli 
4.2.2.2.3 b) u 5.3.2 

(3) L-unità għandha tiġi mgħammra b'sistema 
tal-ibbrejkjar EN-UIC kif definit fl-ispeċifikaz­
zjoni msemmija fl-Appendiċi J-1, indiċi 22. 

(4) L-unità għandha tissodisfa r-rekwiżiti ta' din it-TSI 
tal-anqas fil-firxa tat-temperatura T1 (– 25 °C 
sa + 40 °C; nominali) kif definit fil-klawżola 
4.2.6.1 ta' din it-TSI u fl-ispeċifikazzjoni msem­
mija fl-Appendiċi J-1, indiċi 34. 

(5) Id-dwal ta' wara meħtieġa skont il-klawżola 
4.2.7.1 għandhom jiġu provduti permezz ta' fanali 
ta' wara mwaħħla. 

(6) Jekk l-unità tkun mgħammra b'passarella, 
il-passarella għandha tissodisfa l-ispeċifikazzjoni 
msemmija fl-Appendiċi J-1, indiċi 113. 

(7) Il-provvista tal-enerġija elettrika għandha tkun 
konformi mal-punt 4 tal-klawżola 4.2.11.6 

(8) L-interfaċċa fiżika bejn unitajiet għat-trażmissjoni 
tas-sinjali għandha tiżgura li l-kejbil u l-plagg ta' 
tal-anqas linja waħda jkunu kompatibbli 
mal-kejbil ta' 18-il konduttur definit fit-tabella 2 
tal-ispeċifikazzjoni msemmija fl-Appendiċi J-1, 
indiċi 114. 

(9) L-unità għandha tiġi mmarkata tal-anqas 
bl-immarkar li ġej skont l-ispeċifikazzjoni msem­
mija fl-Appendiċi J-1, indiċi 115: 

— Tul fuq il-buffers 

— Il-provvista tal-enerġija elettrika. 

▼B 
6.2.8. Assessment of units intended to be used in predefined 

formation(s) 

(1) Where a new, upgraded or renewed unit to be 
included in predefined formation(s) is subject to 
assessment (in accordance with Chapter 4.1.2), the 
EC certificate of verification shall identify the 
formation(s) for which the assessment is valid: 
the type of RST coupled with the unit to be 
assessed, number of vehicles in the formation(s), 
arrangement of the vehicles in the formation(s) 
that will ensure that the train formation will be 
compliant with this TSI. 
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(2) TSI requirements at train level shall be assessed 
with use of a reference train formation when and 
as specified in this TSI. 

(3) After such a unit has received the authorisation to 
be placed in service, it may be coupled with other 
units to constitute the formations mentioned in the 
EC certificate of verification. 

6.2.9. Particular case: Assessment of units intended to be 
included in an existing fixed formation 

6.2.9.1. C o n t e x t 

(1) This particular case of assessment applies in case 
of replacement of a part of a fixed formation, 
which has already been placed in service. 

Two cases are described below, depending on the 
TSI status of the fixed formation. 

The part of the fixed formation subject to the 
assessment is called “unit” in the text below. 

6.2.9.2. C a s e o f a T S I c o m p l i a n t f i x e d f o r m a t i o n 

(1) Where a new, upgraded or renewed unit to be 
included in an existing fixed formation is subject 
to assessment against this TSI, and a valid EC 
certificate of verification for the existing fixed 
formation is available, a TSI assessment only for 
the new part of the fixed formation is required in 
order to update the certificate of the existing fixed 
formation, which is considered as renewed (see 
also clause 7.1.2.2). 

6.2.9.3. C a s e o f a n o n - T S I c o m p l i a n t f i x e d 
f o r m a t i o n 

(1) Where a new, upgraded or renewed unit to be 
included in an existing fixed formation is subject 
to assessment against this TSI, and a valid EC 
certificate of verification for the existing fixed 
formation is not available, the EC certificate of 
verification shall state that the assessment does 
not cover the TSI requirements applicable to the 
fixed formation, but only the assessed unit. 

6.3. Subsystem containing Interoperability constituents 
not holding an EC declaration 

6.3.1. Conditions 

(1) During the transitional period ending on 31 May 
2017, a Notified Body is permitted to issue an EC 
certificate of verification for a subsystem, even if 
some of the interoperability constituents incorpo­
rated within the subsystem are not covered by the 
relevant EC declarations of conformity or suitabi­
lity for use according to this TSI (non-certified 
ICs), if the following criteria are complied with: 
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(a) The conformity of the subsystem has been 
checked against the requirements of Section 
4 and in relation to Sections 6.2 to 7 (except 
“Specific cases”) of this TSI by the Notified 
Body. Furthermore the conformity of the ICs 
to Sections 5 and 6.1 does not apply, and 

(b) The interoperability constituents, which are 
not covered by the relevant EC declaration 
of conformity or suitability for use, have 
been used in a subsystem already approved 
and put in service in at least one of the 
Member States before the date of application 
of this TSI. 

(2) EC declarations of conformity or suitability for 
use shall not be drawn up for the interoperability 
constituents assessed in this manner. 

6.3.2. Documentation 

(1) The EC certificate of verification of the subsystem 
shall indicate clearly which interoperability cons­
tituents have been assessed by the Notified Body 
as part of the subsystem verification. 

(2) The EC declaration of verification of the 
subsystem shall indicate clearly: 

(a) Which interoperability constituents have been 
assessed as part of the subsystem; 

(b) Confirmation that the subsystem contains the 
interoperability constituents identical to those 
verified as part of the subsystem; 

(c) For those interoperability constituents, the 
reason(s) why the manufacturer did not 
provide an EC declaration of conformity or 
suitability for use before its incorporation 
into the subsystem, including the application 
of national rules notified under ►M3 Arti­
kolu 14 tad-Direttiva (UE) 2016/797 ◄. 

6.3.3. Maintenance of the subsystems certified according to 
clause 6.3.1 

(1) During the transition period as well as after the 
transition period has ended, until the subsystem is 
upgraded, renewed (taking into account the MS's 
decision on application of TSIs), the interoperabi­
lity constituents which do not hold an EC decla­
ration of conformity or suitability for use and of 
the same type are permitted to be used as mainte­
nance related replacements (spare parts) for the 
subsystem, under the responsibility of the ECM. 

(2) In any case the ECM must ensure that the compo­
nents for maintenance related replacements are 
suitable for their applications, are used within 
their area of use, and enable interoperability to 
be achieved within the rail system while at the 
same time meeting the essential requirements. 
Such components must be traceable and certified 
in accordance with any national or international 
rule, or any code of practice widely acknowledged 
in the railway domain. 
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7. IMPLEMENTATION 

7.1. General rules for implementation 

7.1.1. Application to newly built rolling stock 

7.1.1.1. G e n e r a l 

(1) This TSI is applicable to all units of rolling stock 
in its scope which are placed in service after the 
date of application set out in Article 12, except 
where clause 7.1.1.2 “Transition phase” or clause 
7.1.1.3 “Application to ►M3 vetturi speċjali, 
bħal magni ta' fuq il-binarji ◄” or clause 7.1.1.4 
“Application to vehicle designed to be operated 
solely on 1 520 mm system” below apply. 

(2) This TSI does not apply to units of existing 
rolling stock which are already placed in service 
on the network (or part of the network) of one 
Member State at the time when the TSI becomes 
applicable, as long as they are not upgraded or 
renewed (see clause 7.1.2). 

(3) Any rolling stock which is produced according to 
a design developed after the date of application of 
this TSI shall be compliant with this TSI. 

7.1.1.2. T r a n s i t i o n p h a s e 

7.1.1.2.1 Application of the TSI during transition phase 

(1) A significant number of projects or contracts, 
which started before the date of application of 
this TSI, may lead to the production of rolling 
stock which does not fully comply with this 
TSI. For rolling stock concerned by those projects 
or contracts, and ►M3 skont il-punt (f) 
tal-Artikolu 4(3) tad-Direttiva (UE) 2016/797 ◄, 
a transition phase is defined, during which the 
application of this TSI is not mandatory. 

(2) This transition phase applies to: 

— Projects at advanced stage of development, as 
defined in the clause 7.1.1.2.2 

— Contracts in course of performance, as defined 
in the clause 7.1.1.2.3 

— Rolling stock of an existing design, as defined 
in clause 7.1.1.2.4. 

▼M3 
(3) L-applikazzjoni ta' din it-TSI għal vetturi ferrov­

jarji li taqa' taħt wieħed mit-tliet każijiet ta' hawn 
fuq mhix obbligatorja jekk tiġi ssodisfata xi 
waħda minn dawn il-kundizzjonijiet li ġejjin: 

— F'każ li l-vetturi ferrovjarji jkunu fil-kamp ta' 
applikazzjoni ta' HS RST TSI 2008 jew ta' CR 
LOC&PAS TSI 2011, jiġu applikati t-TSI(s) 
rilevanti, inkluż ir-regoli tal-implimentazzjoni 
u l-perjodu ta' validità taċ-“ċertifikat 
tal-eżami tat-tip jew tad-disinn” (7 snin). Din 
id-dispożizzjoni ma għandhiex tapplika għal 
vetturi li mhumiex konformi ma' HS RST 
TSI 2008 jew ma' CR LOC&PAS TSI 2011 
u li jitqiegħdu fis-suq wara l-31 ta' Mejju 2017. 
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— F'każ li l-vetturi ferrovjarji ma jkunux fil-kamp 
ta' applikazzjoni ta' HS RST TSI 2008 jew ta' 
CR LOC&PAS TSI 2011: the authorisation for 
placing on the market is delivered during a 
transition period ending on 31 December 
2020. 

▼B 
(4) During the transition phase, if the applicant 

chooses not to apply this TSI, it is reminded 
that the other TSIs and/or notified national rules 
apply according to their respective scopes and 
implementation rules for the authorisation to 
place ►M3 fis-suq skont l-Artikolu 21 
tad-Direttiva (UE) 2016/797 ◄. 

In particular, TSIs to be repealed by this TSI 
continue to apply, under the conditions stated in 
Article 11. 

7.1.1.2.2 Definition of Projects at advanced stage of development 

(1) Rolling stock is developed and produced under a 
project at an advanced stage of development in 
accordance with the definition in ►M3 punt 
(23) tal-Artikolu 2 tad-Direttiva (UE) 
2016/797 ◄. 

(2) The project shall be at an advanced stage of deve­
lopment at the date of application of this TSI. 

7.1.1.2.3 Definition of Contracts in course of performance 

(1) Rolling stock is developed and produced 
under a contract which is signed before the 
date of application of this TSI. 

(2) The applicant has to bring evidence of the 
date of signature of the original contract appli­
cable. The date of any addenda in the form of 
changes to an original contract shall not be 
taken into account when defining the date of 
signature of the contract in question. 

7.1.1.2.4 Definition of Rolling Stock of an existing design 

(1) Rolling stock is produced according to a design 
developed before the date of application of this 
TSI, and which therefore has not been assessed 
according to this TSI. 

(2) For the purpose of this TSI, a rolling stock can be 
qualified as “built according to existing design” 
when one of the two following conditions is met: 

— The applicant can prove that the newly built 
rolling stock will be produced according to a 
documented design that has already been used 
to produce a rolling stock which has been 
authorised to be placed into service in a 
Member State before the date of application 
of this TSI. 

▼M3
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— The manufacturer or the applicant can prove 
that the project was in pre-production phase, 
or in series production at the date of applica­
tion of this TSI. In order to prove this, at least 
one prototype shall be in assembly phase with 
an existing identifiable body shell, and compo­
nents already ordered from sub-suppliers shall 
represent 90 % of the total value of 
components. 

The Applicant shall demonstrate to the NSA that 
the conditions spelled out under the respective 
bullet point in this clause (depending on the situa­
tion at hand) are met. 

(3) For modifications to an existing design, the follo­
wing rules apply until 31 May 2017: 

— In case of design modifications strictly limited 
to those necessary to ensure the technical 
compatibility of the rolling stock with fixed 
installations (corresponding to interfaces with 
infrastructure, energy, or control-command 
and signalling subsystems), the application of 
this TSI is not mandatory. 

— In case of other design modifications, the 
present clause related to “existing design” 
does not apply. 

7.1.1.3. ►M3 A p p l i k a z z j o n i g ħ a l v e t t u r i s p e ċ ­
j a l i , b ħ a l m a g n i t a ' f u q i l - b i n a r j i ◄ 

(1) The application of this TSI to mobile railway 
infrastructure construction and maintenance equip­
ment (as defined in Sections 2.2 and 2.3) is not 
mandatory. 

(2) The conformity assessment process as described in 
the clause 6.2.1 may be used by applicants on a 
voluntary basis in order to establish an EC decla­
ration of verification against this TSI; this EC 
declaration of verification shall be recognised as 
such by Member States. 

(3) In case the applicant chooses not to apply this 
TSI, the mobile railway infrastructure construction 
and maintenance equipment may be authorised 
►M3 skont l-Artikolu 21 tad-Direttiva (UE) 
2016/797 abbażi ta' regoli nazzjonali fir-rigward 
tal-parametri bażiċi ta' din it-TSI ◄. 

7.1.1.4. A p p l i c a t i o n t o v e h i c l e s d e s i g n e d t o b e 
o p e r a t e d s o l e l y o n t h e 1 5 2 0 m m s y s t e m 

(1) The application of this TSI to vehicles designed to 
be operated solely on the 1 520 mm system is not 
mandatory during a transition period ending six 
years after the date of application of this TSI. 

(2) The conformity assessment process as described in 
the clause 6.2.1 may be used by applicants on a 
voluntary basis in order to establish an EC decla­
ration of verification against this TSI; this EC 
declaration of verification shall be recognised as 
such by Member States. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 176 

(3) In case the applicant chooses not to apply this 
TSI, the vehicle may be authorised ►M3 skont 
l-Artikolu 21 tad-Direttiva (UE) 2016/797 abbażi 
ta' regoli nazzjonali fir-rigward tal-parametri bażiċi 
ta' din it-TSI ◄. 

▼M2 
7.1.1.4a. T r a n s i t i o n a l m e a s u r e f o r o n - b o a r d 

e n e r g y m e a s u r e m e n t s y s t e m r e q u i r e ­
m e n t 

Requirements set out in ►M3 4.2.8.2.8.4 ◄ are not 
mandatory during a transition period ending on 
1 January 2022 for projects which, on 14 June 2018, 
are projects at an advanced stage of development, 
contracts in course of performance and rolling stock 
of an existing design as set out in point 7.1.1.2 of 
this TSI. 

When the requirements set out in 4.2.8.2.8.4 are not 
applied, national rules as regards specification related 
to interface protocols and transferred data format shall 
apply and the description of on-board to ground 
communication shall be provided in the technical 
documentation. 

▼B 
7.1.1.5. T r a n s i t i o n a l m e a s u r e f o r f i r e s a f e t y 

r e q u i r e m e n t 

(1) During a transitional period ending ►M3 fl- 
1 ta' Jannar 2018 ◄, it is permitted, as an alter­
native to material requirements specified in clause 
4.2.10.2.1 of the present TSI, to apply the verifi­
cation of conformity to the material fire safety 
requirements of the notified national rules (using 
the appropriate operation category) from one of 
the following sets of standards: 

(2) The British standards BS6853, GM/RT2130 
issue 3. 

(3) The French standards NF F 16-101:1988 and NF 
F 16-102/1992. 

(4) The German standard DIN 5510-2:2009 including 
toxicity measurements. 

(5) The Italian standards UNI CEI 11170-1:2005 and 
UNI CEI 11170-3:2005. 

(6) The Polish standards PN-K-02511:2000 and 
PN-K-02502:1992. 

(7) The Spanish standard DT-PCI/5A. 

(8) During this period, it is permitted to substitute 
individual materials by materials which are 
compliant with EN 45545-2:2013 (as specified 
in clause 4.2.10.2.1 of the present TSI). 

▼B
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7.1.1.6. T r a n s i t i o n a l m e a s u r e f o r n o i s e r e q u i r e ­
m e n t s s p e c i f i e d i n t h e H S R S T T S I 2 0 0 8 

(1) For units of maximum design speed higher than or 
equal to 190 km/h intended to be operated on the 
High Speed TEN network, requirements defined 
in clause 4.2.6.5 “Exterior noise” and in clause 
4.2.7.6 “Interior noise” of the HS RST TSI 2008 
shall apply. 

(2) This transitional measure is applicable until a 
revised TSI Noise covering all types of rolling 
stock is applicable. 

7.1.1.7. T r a n s i t i o n a l m e a s u r e f o r c r o s s w i n d 
r e q u i r e m e n t s s p e c i f i e d i n t h e H S R S T 
T S I 2 0 0 8 

(1) For units of maximum design speed higher than or 
equal to 250 km/h intended to be operated on the 
High Speed TEN network, it is permitted to apply 
requirements defined in clause 4.2.6.3 “Cross­
wind” of the HS RST TSI 2008, as specified in 
clause 4.2.6.2.4 of the present TSI. 

(2) This transitional measure is applicable until revi­
sion of the clause 4.2.6.2.4 of the present TSI. 

▼M3 
7.1.1.8. M i ż u r i t r a n ż i t o r j i g ħ a r - r e k w i ż i t t a ' 

s i k u r e z z a p a s s i v a 

Ir-rekwiżiti stabbiliti f'4.2.2.5(6) m'għandhomx ikunu 
obbligatorji matul perjodu tranżitorju li jispiċċa 
fl-1 ta' Jannar 2022 għal lokomottivi b'“kabina ċentrali” 
waħda li, fis-27 ta' Mejju 2019, ikunu proġetti fi stadju 
avvanzat ta' żvilupp, kuntratti li qed jitwettqu u vetturi 
ferrovjarji ta' disinn eżistenti kif stabbilit fil-punt 7.1.1.2 
ta' din it-TSI. 

Meta ma jiġux applikati r-rekwiżiti stabbiliti 
f'4.2.2.5(6), ikun permess bħala metodu alternattiv, li 
tintwera l-konformità mar-rekwiżit ta' xenarju 3 ta' 
4.2.2.5(5) billi tintwera l-konformità mal-kriterji li 
ġejjin: 

— il-qafas tal-lokomottiv ikun iddisinjat skont 
l-ispeċifikazzjoni msemmija fl-Appendiċi J-1, indiċi 
7 kat L (kif diġà speċifikat fil-klawżola 4.2.2.4 ta' 
din it-TSI), 

— id-distanza bejn il-buffers u l-windskrin tal-kabina 
tkun tal-anqas 2,5. 

▼B
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7.1.2. Tibdil għal vetturi ferrovjarji eżistenti jew tip ta' vetturi 
ferrovjarji 

7.1.2.1. I n t r o d u z z j o n i 

(1) Din il-klawżola 7.1.2 tiddefinixxi l-prinċipji li 
jridu jiġu applikati mill-entitajiet li jimmaniġġjaw 
il-bidla u l-entitajiet awtorizzanti f'konformità 
mal-proċedura tal-verifika KE deskritta 
fl-Artikolu 15(9), l-Artikolu 21(12) u 
l-Anness IV tad-Direttiva (UE) 2016/797. Din 
il-proċedura hija żviluppata aktar fl-Artikoli 13, 
15 u 16 tar-Regolament ta' Implimentazzjoni 
tal-Kummissjoni (UE) 2018/545 ( 1 ) u fid-Deċiż­
joni 2010/713/UE ( 2 ). 

(2) Din il-klawżola 7.1.2 tapplika fil-każ ta' 
kwalunkwe bidla/tibdil għal vetturi ferrovjarji 
eżistenti jew tip ta' vetturi ferrovjarji, inkluż 
it-tiġdid jew l-immodernizzar. Ma tapplikax f'każ 
ta' bidliet: 

— li ma jintroduċux devjazzjoni mill-fajls tekniċi 
li jakkumpanjaw id-dikjarazzjonijiet ta' veri­
fika “KE” għas-subsistemi, jekk ikun hemm; u 

— li ma għandhomx impatt fuq parametri bażiċi 
mhux koperti mid-dikjarazzjoni “KE”, jekk 
ikun hemm. 

Id-detentur tal-awtorizzazzjoni tat-tip ta' vettura 
għandu jipprovdi, taħt kundizzjonijiet raġonevoli, 
l-informazzjoni meħtieġa għall-valutazzjoni 
tal-bidliet lill-entità li timmaniġġja l-bidla. 

7.1.2.2. R e g o l i b i e x j i ġ i m m a n i ġ ġ j a t i t - t i b d i l 
k e m m f i l - v e t t u r i f e r r o v j a r j i k i f u k o l l 
f i t - t i p t a ' v e t t u r i f e r r o v j a r j i 

(1) Il-partijiet u l-parametri bażiċi tal-vetturi ferrov­
jarji li mhumiex affettwati mill-bidla/mit-tibdil 
huma eżentati mill-valutazzjoni tal-konformità 
mad-dispożizzjonijiet ta' din it-TSI. 

(2) Mingħajr preġudizzju għall-klawżola 7.1.2.2a 
il-konformità mar-rekwiżiti ta' din it-TSI, it-TSI 
tal-Istorbju (Regolament tal-Kummissjoni 
Nru 1304/2014, ara l-klawżola 7.2 ta' dik it-TSI) 
u t-TSI PRM (Regolament tal-Kummissjoni (UE) 
Nru 1300/2014 ( 3 ), ara klawżola 7.2.3 ta' dik 
it-TSI) għandha tinħtieġ biss għall-parametri 
bażiċi f'din it-TSI li jistgħu jiġu affettwati 
mill-bidla/mit-tibdil. 

▼M3 

( 1 ) Ir-Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) 2018/545 tal-4 ta' April 2018 
li jistabbilixxi l-arranġamenti prattiċi għall-awtorizzazzjoni ta' vetturi ferrovjarji u għall- 
proċess tal-awtorizzazzjoni tat-tip ta' vetturi ferrovjarji skont id-Direttiva (UE) 2016/797 
tal-Parlament Ewropew u tal-Kunsill (ĠU L 90, 6.4.2018, p. 66). 

( 2 ) Id-Deċiżjoni tal-Kummissjoni tad-9 ta' Novembru 2010 dwar moduli għall-proċeduri għal 
valutazzjoni ta' konformità, adattezza għall-użu, u verifika tal-KE li għandhom jintużaw 
fl-ispeċifikazzjonijiet tekniċi għal interoperabbiltà adottati skont id-Direttiva 2008/57/KE 
tal-Parlament Ewropew u tal-Kunsill (ĠU L 319, 4.12.2010, p. 1). 

( 3 ) Ir-Regolament tal-Kummissjoni (UE) Nru 1300/2014 tat-18 ta' Novembru 2014 dwar 
l-ispeċifikazzjonijiet tekniċi tal-interoperabbiltà relatati mal-aċċessibbiltà tas-sistema 
ferrovjarja tal-Unjoni għall-persuni b'diżabbiltà u għall-persuni b'mobbiltà mnaqqsa 
(ĠU L 356, 12.12.2014, p. 110).
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(3) Skont l-Artikoli 15 u 16 tar-Regolament ta' Impli­
mentazzjoni tal-Kummissjoni (UE) 2018/545 u 
d-Deċiżjoni 2010/713/UE u bl-applikazzjoni 
tal-moduli SB, SD/SF jew SH1 għall-verifika 
KE, u jekk rilevanti skont l-Artikolu 15(5) 
tad-Direttiva (UE) 2016/797, l-entità li timma­
niġġja l-bidla għandha tinforma lil korp innotifikat 
bit-tibdil kollu li jaffettwa l-konformità 
tas-subsistema bir-rekwiżiti tat-TSI(s) rilevanti li 
jirrikjedu kontrolli ġodda minn korp innotifikat. 
Din l-informazzjoni għandha tiġi provduta 
mill-entità li timmaniġġja l-bidla b'referenzi korris­
pondenti għad-dokumentazzjoni teknika relatata 
maċ-ċertifikat KE eżistenti tat-tip jew tal-eżami 
tad-disinn. 

(4) Mingħajr preġudizzju għad-deċiżjoni dwar 
is-sikurezza ġenerali preskritta fl-Arti­
kolu 21(12)(b) tad-Direttiva (UE) 2016/797, 
fil-każ ta' bidliet li jeħtieġu valutazzjoni 
mill-ġdid tar-rekwiżiti ta' sikurezza stabbiliti 
fil-klawżoli 4.2.3.4.2, 4.2.3.5.3, 4.2.4.2.2, 
4.2.5.3.5, 4.2.5.5.8 u 4.2.5.5.9, għandha tiġi appli­
kata l-proċedura stipulata fil-klawżola 6.2.3.5. 
It-Tabella 17 tistipula meta tkun meħtieġa awto­
rizzazzjoni ġdida. 

Tabella 17 

Vettura oriġinarjament ivvalutata abbażi ta'… 

L-ewwel metodu 
tal-klawżola 6.2.3.5(3) 

It-tieni metodu 
tal-klawżola 
6.2.3.5(3) 

L-ebda CSM għall- 
Valutazzjoni 

tar-Riskju applikat 

B
id

la
 v

va
lu

ta
ta

 a
bb

aż
i t

a0 …

 L-ewwel metodu 
tal-klawżola 
6.2.3.5(3) 

L-ebda awtorizz­
azzjoni ġdida 

meħtieġa 

Kontroll ( 1 ) L-ebda awtorizz­
azzjoni ġdida 

meħtieġa 

It-tieni metodu 
tal-klawżola 
6.2.3.5(3) 

Kontroll ( 1 ) Kontroll ( 1 ) Kontroll ( 1 ) 

L-ebda CSM għall- 
Valutazzjoni 
tar-Riskju applikat 

Mhuwiex 
possibbli 

Mhuwiex 
possibbli 

Mhuwiex 
possibbli 

( 1 ) Il-kelma “Kontroll” fit-Tabella 17 tfisser li l-applikant se japplika l-Anness I tas-CSM għall- 
Valutazzjoni tar-Riskju sabiex juri li l-vettura mibdula tiżgura livell ta' sikurezza ugwali jew 
ogħla. Din id-dimostrazzjoni għandha tiġi vvalutata indipendentement minn korp ta' valutazzjoni 
kif definit fis-CSM għall-Valutazzjoni tar-Riskju. Jekk il-korp jikkonkludi li l-valutazzjoni 
tas-sikurezza l-ġdida tindika livell ta' sikurezza aktar baxx jew ir-riżultat ma jkunx ċar, 
l-applikant għandu jitlob awtorizzazzjoni għat-tqegħid fis-suq. 

(4a) Mingħajr preġudizzju għad-deċiżjoni dwar 
is-sikurezza ġenerali skont l-Artikolu 21(12)(b) 
tad-Direttiva (UE) 2016/797, f'każ ta' bidliet li 
jkollhom impatt fuq ir-rekwiżiti stabbiliti f' 
4.2.4.9, 4.2.9.3.1 u 4.2.10.3.4 li jeħtieġu studju 
ġdid dwar l-affidabbiltà, għandha tkun meħtieġa 
awtorizzazzjoni ġdida għat-tqegħid fis-suq 
sakemm in-NoBo ma jikkonkludix li r-rekwiżiti 
relatati mas-sikurezza koperti mill-istudju dwar 
l-affidabbiltà huma mtejba jew miżmuma. 
In-NoBo jikkunsidra, fid-deċiżjoni tiegħu, 
id-dokumentazzjoni riveduta dwar 
il-manutenzjoni u l-operazzjoni, fejn ikun meħtieġ. 

▼M3
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(5) Strateġiji ta' migrazzjoni nazzjonali relatati 
mal-implimentazzjoni ta' TSIs oħra (eż. TSIs li 
jkopru installazzjonijiet fissi) għandhom jitqiesu 
fid-definizzjoni dwar sa liema punt ikun jeħtieġ 
li jiġu applikati t-TSIs li jkopru l-vetturi 
ferrovjarji. 

(6) Il-karatteristiċi bażiċi tad-disinn tal-vetturi ferrov­
jarji huma definiti fit-Tabella 17a u t-Tabella 17b. 
Abbażi ta' dawn it-tabelli u tad-deċiżjoni dwar 
is-sikurezza preskritta fl-Artikolu 21(12)(b) 
tad-Direttiva (UE) 2016/797, it-tibdil għandu jiġi 
klassifikat f'dawn il-kategoriji: 

(a) skont l-Artikolu 15(1)(c) tar-Regolament ta' 
Implimentazzjoni tal-Kummissjoni (UE) 
2018/545 jekk ikun ogħla mil-livelli limiti 
stabbiliti fil-kolonna 3 u taħt il-livelli limiti 
stabbiliti fil-kolonna 4 sakemm id-deċiżjoni 
dwar is-sikurezza preskritta 
fl-Artikolu 21(12)(b) tad-Direttiva (UE) 
2016/797 ma tirrikjedix li jiġi kategorizzat 
skont l-Artikolu 15(1)(d), jew 

(b) skont l-Artikolu 15(1)(d) tar-Regolament ta' 
Implimentazzjoni tal-Kummissjoni (UE) 
2018/545 jekk ikun ogħla mil-livelli limiti 
stabbiliti fil-kolonna 4 jew jekk id-deċiżjoni 
dwar is-sikurezza preskritta 
fl-Artikolu 21(12)(b) tad-Direttiva (UE) 
2016/797 tirrikjedi li jiġi kategorizzat skont 
l-Artikolu 15(1)(d). 

Id-determinazzjoni ta' jekk il-bidliet humiex ogħla 
jew taħt il-livelli limiti msemmija hawn fuq 
għandha ssir abbażi tal-valuri tal-parametri rreġis­
trati fl-aħħar awtorizzazzjoni tal-vetturi ferrovjarji 
jew tat-tip tal-vetturi ferrovjarji, 

(7) Tibdil mhux kopert mill-punt 7.1.2.2(6) ta' hawn 
fuq mhuwiex meqjus li għandu xi impatt fuq 
il-karatteristiċi bażiċi tad-disinn u jista' jiġi kate­
gorizzat skont l-Artikolu 15(1)(a) jew 15(1)(b) tar- 
Regolament ta' Implimentazzjoni tal-Kummissjoni 
(UE) 2018/545, sakemm id-deċiżjoni dwar 
is-sikurezza stipulata fl-Artikolu 21(12)(b) 
tad-Direttiva (UE) 2016/797 ma tirrikjedix li jiġi 
kategorizzat skont l-Artikolu 15(1)(d). 

(8) Id-deċiżjoni dwar is-sikurezza preskritta 
fl-Artikolu 21(12)(b) tad-Direttiva (UE) 
2016/797 għandha tkopri l-bidliet li jikkonċernaw 
il-parametri bażiċi tat-tabella tat-taqsima 3.1, rela­
tati mar-rekwiżiti essenzjali kollha, b'mod partiko­
lari r-rekwiżiti “Sikurezza” u “Kompatibbiltà 
Teknika”. 

(9) Mingħajr preġudizzju għall-klawżola 7.1.2.2a, 
it-tibdil kollu għandu jibqa' konformi mat-TSIs 
applikabbli irrispettivament mill-klassifikazzjoni 
tiegħu. 

(10) Is-sostituzzjoni ta' vettura waħda jew aktar f'for­
mazzjoni fissa wara ħsara severa ma tirrikjedix 
valutazzjoni tal-konformità fir-rigward ta' din 
it-TSI, sakemm l-unità jew il-vettura/i jkollhom 
l-istess parametri tekniċi u funzjoni bħal dawk li 
jissostitwixxu. Dawn l-unitajiet iridu jkunu traċ­ 
ċabbli u ċċertifikati skont kwalunkwe regola 
nazzjonali jew internazzjonali, jew kwalunkwe 
kodiċi ta' prattika rikonoxxuti b'mod wiesa' 
fil-qasam ferrovjarju. 

▼M3
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Tabella 17a 

Karatteristiċi bażiċi tad-disinn relatati ma' parametri bażiċi stabbiliti fl-LOC&PAS TSI 

1. Klawżola tat-TSI 2. Karatteristika/Karatteristiċi 
bażika/bażiċi tad-disinn relatata/i 

3. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li mhuwiex ikklassifikat bħala 

skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.2.2.3 Akkoppjament 
tat-truf 

Tip ta' akkoppjament 
tat-truf 

Bidla ta' tip ta' mezz ta' 
akkoppjament tat-truf 

Mhux applikabbli 

4.2.2.10 Kundizzjonijiet 
tat-tagħbija u massa 
ponderata 

4.2.3.2.1 Parametru 
tat-tagħbija tal-fus 

Massa tad-disinn 
fil-kundizzjoni ta' tħaddim 

Bidla fi kwalunkwe 
mill-karatteristiċi bażiċi 
tad-disinn korrispondenti li 
tirriżulta f'bidla 
fil-kategorija/i tal-linja li 
l-vettura hija kompatibbli 
magħha 

Mhux applikabbli 

Massa tad-disinn taħt tagħ­
bija utli normali 

Massa tad-disinn taħt tagħ­
bija utli eċċezzjonali 

Veloċità massima skont 
id-disinn(km/h) 

Tagħbija statika fuq il-fus 
fil-kundizzjoni ta' tħaddim 

Tagħbija statika fuq il-fus 
taħt tagħbija utli 
eċċezzjonali 

Tul tal-vettura 

Tagħbija statika fuq il-fus 
taħt tagħbija utli normali 

Pożizzjoni tal-fusien tul 
l-unità (spazjar tal-fus) 

Massa totali tal-vettura 
(għal kull vettura tal-unità) 

Bidla fi kwalunkwe 
mill-karatteristiċi bażiċi 
tad-disinn korrispondenti li 
tirriżulta f'bidla 
fil-kategorija/i tal-linja li 
l-vettura hija kompatibbli 
magħha 

Bidla ta' aktar minn ± 10 % 

Massa għal kull rota Bidla fi kwalunkwe 
mill-karatteristiċi bażiċi 
tad-disinn korrispondenti li 
tirriżulta f'bidla 
fil-kategorija/i tal-linja li 
l-vettura hija kompatibbli 
magħha jew 

Bidla ta' aktar minn ± 10 % 

Mhux applikabbli 
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1. Klawżola tat-TSI 2. Karatteristika/Karatteristiċi 
bażika/bażiċi tad-disinn relatata/i 

3. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li mhuwiex ikklassifikat bħala 

skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.3.1 Wisa' bejn il-linji Profil ta' referenza Mhux applikabbli Bidla tal-profil ta' referenza li 
l-vettura tikkonforma miegħu 

Kapaċità minima ta' raġġ ta' 
kurva konvessa vertikali 

Bidla fil-kapaċità minima ta' 
raġġ ta' kurva konvessa 
vertikali li l-vettura hija 
kompatibbli miegħu ta' 
aktar minn 10 % 

Mhux applikabbli 

Kapaċità minima ta' raġġ ta' 
kurva konkavi vertikali 

Bidla tal-kapaċità minima 
ta' raġġ ta' kurva konkavi 
vertikali li l-vettura hija 
kompatibbli miegħu ta' 
aktar minn 10 % 

Mhux applikabbli 

4.2.3.3.1 Karatteristiċi 
tal-vetturi ferrovjarji 
għall-kompatibbiltà ma' 
sistemi tad-detezzjoni 
tal-ferroviji 

Kompatibbiltà ma' sistemi 
tad-detezzjoni tal-ferroviji 

Mhux applikabbli Bidla tal-kompatibbiltà ddik­
jarata ma' sistema waħda jew 
aktar mit-tliet sistemi 
tad-detezzjoni tal-ferroviji li 
ġejjin: 

— Ċirkwiti tal-binarju 

— Kuntjaturi tal-fusien 

— Tagħmir taċ-ċirkwiti 
tal-ferrovija 

4.2.3.3.2 Monitoraġġ 
tal-kundizzjoni tal-bering 
tal-fus 

Sistema tad-detezzjoni 
abbord 

Immuntar ta' sistema 
tad-detezzjoni abbord 

Tneħħija ta' sistema 
tad-detezzjoni abbord 
iddikjarata 

4.2.3.4. Imġiba dinamika 
tal-vetturi ferrovjarji 

Kombinament tal-veloċità 
massima u l-insuffiċjenza 
massima 
tas-sopraelevazzjoni li 
għaliha ġiet ivvalutata 
l-vettura 

Mhux applikabbli Żieda fil-veloċità massima ta' 
aktar minn 15 km/h jew 
bidla ta' aktar minn ± 10 % 
fl-insuffiċjenza massima 
tas-sopraelevazzjoni 
ammissibbli 

Inklinazzjoni tal-linja 
ferrovjarja 

Mhux applikabbli Bidla tal-inklinazzjoni(jiet) 
tal-linja ferrovjarja li 
l-vettura tikkonforma 
magħha (*) 

4.2.3.5.2.1. Karatteristiċi 
mekkaniċi u ġeometriċi ta' 
settijiet tar-roti 

Il-gejġ tas-sett tar-roti Mhux applikabbli Bidla tal-gejġ tal-linji ferrov­
jarji li s-sett tar-roti huwa 
kompatibbli miegħu 

4.2.3.5.2.2 Karatteristiċi 
tar-roti 

Dijametru minimu meħtieġ 
tar-roti fis-servizz 

Bidla tad-dijametru minimu 
meħtieġ fis-servizz ta' aktar 
minn ± 10 mm 

Mhux applikabbli 

4.2.3.5.2.3 Sistemi awto­
matiċi ta' gejġ varjabbli 

Faċilità ta' bidla fil-gejġ 
tas-sett tar-roti 

Bidla tal-vettura li twassal 
għal bidla fil-faċilità/faċili­
tajiet ta' bidla li s-sett 
tar-roti huwa kompatibbli 
magħhom 

Bidla tal-gejġ(ijiet) tal-linji 
ferrovjarji li s-sett tar-roti 
huwa kompatibbli magħhom 
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1. Klawżola tat-TSI 2. Karatteristika/Karatteristiċi 
bażika/bażiċi tad-disinn relatata/i 

3. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li mhuwiex ikklassifikat bħala 

skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.3.6. Raġġ minimu 
tal-kurva 

Kapaċità minima tar-raġġ 
tal-kurva orizzontali 

Żieda tar-raġġ tal-kurva 
orizzontali minima ta' aktar 
minn 5 m 

Mhux applikabbli 

4.2.4.5.1 Prestazzjoni 
tal-ibbrejkjar - Rekwiżiti 
ġenerali 

Deċellerazzjoni medja 
massima 

Bidla ta' aktar minn ± 10 % 
fuq id-deċellerazzjoni 
massima medja tal-brejk 

Mhux applikabbli 

4.2.4.5.2 Prestazzjoni 
tal-ibbrejkjar– Ibbrejkjar 
f'każ ta' emerġenza 

Distanza tal-waqfien u 
profil ta' deċellerazzjoni 
għal kull kundizzjoni ta' 
tagħbija għal kull veloċità 
massima skont id-disinn. 

Bidla tad-distanza 
tal-waqfien ta' aktar minn 
± 10 % 

Nota: Jistgħu jintużaw ukoll 
il-perċentwal tal-piż 
ibbrejkjat (imsejjaħ ukoll 
“lambda” jew “perċentwal 
tal-massa bbrejkjata”) jew 
il-massa ibbrejkjata, u 
jistgħu jiġu kkalkolati 
(direttament jew permezz 
tad-distanza tal-waqfien) 
mill-profili 
tad-deċelerazzjoni. 

Il-bidla permessa hija 
l-istess (± 10 %) 

Mhux applikabbli 

4.2.4.5.3 Prestazzjoni 
tal-ibbrejkjar– Ibbrejkjar 
tas-servizz 

Distanza tal-waqfien u 
deċellerazzjoni massima 
għall-kundizzjoni 
tat-tagħbija “massa 
tad-disinn taħt tagħbija utli 
normali” bil-veloċità 
massima skont id-disinn 

Bidla tad-distanza 
tal-waqfien ta' aktar minn 
± 10 % 

Mhux applikabbli 

4.2.4.5.4 Prestazzjoni 
tal-ibbrejkjar– Kapaċità 
termali 

Kapaċità tal-enerġija termali 
massima tal-brejk 

Mhux applikabbli Bidla tal-kapaċità tal-enerġija 
termali massima tal-brejk > = 
10 % 

jew 

Kapaċità termali f'termini 
tal-gradjent massimu 
tal-linja, tat-tul assoċjat u 
tal-veloċità operattiva 

Bidla tal-gradjent massimu, 
tat-tul assoċjat jew 
tal-veloċità operattiva li 
għaliha hija ddisinjata 
s-sistema tal-ibbrejkjar 
fir-rigward tal-kapaċità 
tal-enerġija termali tal-brejk 

4.2.4.5.5 Prestazzjoni 
tal-ibbrejkjar– Brejk għall- 
ipparkjar 

Gradjent massimu li fuqu 
l-unità tinżamm immobiliz­
zata bil-brejk għall-ipparkjar 
biss (jekk il-vettura tkun 
mgħammra bih) 

Bidla fil-gradjent massimu 
ddikjarat ta' aktar minn 
± 10 % 

Mhux applikabbli 

4.2.4.6.2. Sistema 
tal-protezzjoni kontra ż- 
żliq tar-roti 

Sistema tal-protezzjoni 
kontra ż-żliq tar-roti 

Mhux applikabbli Immuntar/tneħħħija 
tal-funzjoni tal-protezzjoni 
kontra ż-żliq tar-roti 
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bażika/bażiċi tad-disinn relatata/i 

3. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li mhuwiex ikklassifikat bħala 

skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.4.8.2 Brejk manjetiku 
tal-binarji 

Brejk manjetiku tal-binarji Mhux applikabbli Immuntar/tneħħija 
tal-funzjoni tal-brejk manje­
tiku tal-binarji 

Possibbiltà tal-prevenzjoni 
tal-użu tal-brejk manjetiku 
tal-binarji 

Mhux applikabbli Immuntar/tneħħija 
tal-kontroll tal-brejk li jipper­
metti l-attivazzjoni/id-diżatti­
vazzjoni tal-brejk manjetiku 
tal-binarji 

4.2.4.8.3 Brejk b'eddy 
current fuq il-binarju 

Brejk b'eddy current fuq 
il-binarju 

Mhux applikabbli Immuntar/tneħħija 
tal-funzjoni tal-brejk b'eddy 
current fuq il-binarju 

Possibbiltà tal-prevenzjoni 
tal-użu tal-brejk b'eddy 
current fuq il-binarju 

Mhux applikabbli Immuntar/tneħħija 
tal-kontroll tal-brejk li jipper­
metti l-attivazzjoni/id-diżatti­
vazzjoni tal-brejk b'eddy 
current fuq il-binarju 

4.2.6.1.1 Temperatura Il-firxa tat-temperatura Bidla tal-firxa 
tat-temperatura (T1, T2, T3) 

Mhux applikabbli 

4.2.6.1.2 Silġ u borra Kundizzjonijiet ta' silġ u 
borra 

Bidla tal-firxa magħżula 
“silġ u borra” (nominali 
jew severa) 

Mhux applikabbli 

4.2.8.2.2 Operat fil-firxa 
ta' vultaġġi u ta' frekwenzi 

Sistema tal-provvista 
tal-enerġija (vultaġġ u 
frekwenza) 

Mhux applikabbli Bidla tal-vultaġġ(i)/tal-frek­
wenza/i tas-sistema 
tal-provvista tal-enerġija 

(AC 25 kV-50 Hz, AC 15 
kV-16,7Hz, DC 3 kV, DC 
1,5 kV, DC 750 V, it-tielet 
linja ferrovjarja, oħrajn) 

4.2.8.2.3 Brejk riġene­
rattiv b'enerġija għal-linja 
ta' kuntatt sospiża 

Brejk riġenerattiv Mhux applikabbli Immuntar/tneħħija 
tal-funzjoni tal-brejk 
riġenerattiv 

Possibbiltà tal-prevenzjoni 
tal-użu tal-brejk riġenerattiv 
meta jkun immuntat 

Immuntar/tneħħija 
tal-possibbiltà 
tal-prevenzjoni tal-użu 
tal-brejk riġenerattiv 

Mhux applikabbli 

4.2.8.2.4 Potenza u 
kurrent massimi mil-linja 
ta' kuntatt sospiża 

Applikabbli għal unitajiet 
elettriċi b'potenza ogħla 
minn 2 MW biss: 

Funzjoni ta' limitazzjoni 
tal-potenza jew tal-kurrent 

Funzjoni ta' limitazzjoni 
tal-potenza jew tal-kurrent 
immuntata/imneħħija 

Mhux applikabbli 

4.2.8.2.5 Kurrent 
massimu meta l-ferroviji 
jkunu weqfin, għas- 
sistemi ta' kurrent 
dirett (DC) 

Kurrent massimu meta 
l-ferroviji jkunu weqfin, 
għal kull pantografu għal 
kull sistema ta' kurrent 
dirett (DC) li l-vettura hija 
mgħammra għaliha 

Bidla tal-valur tal-kurrent 
massimu b'50 A mingħajr 
ma jinqabeż il-limitu stab­
bilit fit-TSI 

Mhux applikabbli 
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3. Tibdil li jkollu impatt fuq 
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4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.8.2.9.1.1 Għoli ta' 
interazzjoni ma' wajers ta' 
kuntatt (livell RST) 

Għoli ta' interazzjoni 
tal-pantografu ma' wajers 
ta' kuntatt (fuq in-naħa ta' 
fuq tal-linja ferrovjarja) 

Bidla fl-għoli ta' interaz­
zjoni li tippermetti/ma 
tibqax tippermetti kuntatt 
mekkaniku ma' wieħed 
mill-wajers ta' kuntatt 
f'għoli 'l fuq mil-livell 
tal-linja ferrovjarja bejn: 

4 800 mm u 6 500 mm 

4 500 mm u 6 500 mm 

5 550 mm u 6 800 mm 

5 600 mm u 6 600 mm 

Mhux applikabbli 

4.2.8.2.9.2 Ġeometrija 
tal-parti ta' fuq 
tal-pantografu (livell IC) 

Ġeometrija tal-parti ta' fuq 
tal-pantografu 

Mhux applikabbli Bidla tal-ġeometrija tal-parti 
ta' fuq tal-pantografu għal 
jew minn wieħed mit-tipi 
definiti fil-klawżoli 
4.2.8.2.9.2.1, 4.2.8.2.9.2.2 
jew 4.2.8.2.9.2.3 

4.2.8.2.9.4.2 Materjal 
tal-istrixxa ta' kuntatt 

Materjal tal-istrixxa ta' 
kuntatt 

Strixxa ta' kuntatt ġdida 
skont 4.2.8.2.9.4.2(3) 

Mhux applikabbli 

4.2.8.2.9.6 Forza ta' 
kuntatt u mġiba dinamika 
tal-pantografu 

Kurva tal-forza ta' kuntatt 
medja 

Bidla li tirrikjedi valutaz­
zjoni ġdida tal-imġiba dina­
mika tal-pantografu. 

Mhux applikabbli 

4.2.8.2.9.7 Arranġament 
tal-pantografi (livell RST) 

Għadd tal-pantografi u 
l-iqsar distanza bejn żewġ 
pantografi 

Mhux applikabbli Meta l-ispazjar ta' żewġ (2) 
pantografi konsekuttivi f'for­
mazzjonijiet fissi jew definiti 
minn qabel tal-unità vvalu­
tata jitnaqqas permezz 
tat-tneħħija ta' vettura 

4.2.8.2.9.10 Jitbaxxa 
l-livell tal-pantografu 
(livell RST) 

Apparat ta' twaqqigħ 
awtomatiku (ADD) 

Funzjoni ta' apparat ta' 
twaqqigħ 
awtomatiku (ADD) immun­
tata/imneħħija 

Mhux applikabbli 

4.2.10.1. Elementi ġene­
rali u kategorizzazzjoni 

Kategorija ta' sikurezza 
kontra n-nirien 

Mhux applikabbli Bidla tal-kategorija ta' siku­
rezza kontra n-nirien 

4.2.12.2. Dokumentazzjo­
ni ġenerali - numru ta' 
unitajiet f'operat multiplu 

Numru massimu ta' settijiet 
ta' ferroviji jew lokomottivi 
akkoppjati flimkien f'operat 
multiplu. 

Mhux applikabbli Bidla tan-numru massimu 
permess ta' settijiet ta' ferro­
viji jew lokomottivi akkopp­
jati flimkien f'operat multiplu 

4.2.12.2. Dokumentazzjo­
ni ġenerali - numru ta' 
vetturi f'unità 

Għal formazzjonijiet fissi 
biss: 

Vetturi li minnhom hija 
magħmula l-formazzjoni 
fissa 

Mhux applikabbli Bidla fin-numru ta' vetturi li 
minnhom hija magħmula 
l-formazzjoni fissa 

(*) Il-vetturi ferrovjarji li jissodisfaw waħda mill-kundizzjonijiet li ġejjin jitqiesu bħala kompatibbli mal-inklinazzjonijiet ferrovjarji 
kollha: 
— Il-vetturi ferrovjarji vvalutati skont 14363.2016 
— Il-vetturi ferrovjarji vvalutati skont EN 14363:2005 (emendat jew mhux emendat minn ERA/TD/2012-17/INT) jew UIC 

518:2009 bir-riżultat, li m'hemm l-ebda restrizzjoni għal inklinazzjoni tal-linja ferrovjarja waħda 
— Il-vetturi vvalutati skont EN 14363:2005 (emendat jew mhux emendat mill-ERA/TD/2012–17/INT) jew UIC 518:2009 

bir-riżultat, li hemm restrizzjoni għal inklinazzjoni tal-linja ferrovjarja waħda u valutazzjoni ġdida tal-kundizzjonijiet tat-test 
ta' kuntatt tar-roti mal-linji ferrovjarji abbażi tal-profili reali tar-roti u tal-linji ferrovjarji u tal-gejġ imkejjel turi l-konformità 
mar-rekwiżiti dwar il-kundizzjonijiet ta' kuntatt bejn ir-roti u l-linji ferrovjarji ta' EN 14363:2016. 
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Tabella 17b 

Karatteristiċi bażiċi tad-disinn relatati ma' parametri bażiċi stabbiliti fil-PRM TSI 

1. Klawżola tat-TSI 2. Karatteristika/Karatteristiċi 
bażika/bażiċi tad-disinn relatata/i 

3. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li mhuwiex ikklassifikat bħala 

skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4. Tibdil li jkollu impatt fuq 
il-karatteristika bażika tad-disinn 
u li huwa kklassifikat bħala skont 

l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797 

4.2.2.11. Pożizzjoni 
tat-tarġa għall-aċċess u 
l-ħruġ mill-vettura 

Għoli ta' pjattaformi li 
għalihom ġiet iddisinjata 
l-vettura 

Mhux applikabbli Bidla tal-għoli tal-pjattaformi 
li l-vettura hija kompatibbli 
miegħu 

▼M4 
(11) Sabiex jistabbilixxi ċ-ċertifikat KE tal-eżami 

tat-tip jew tad-disinn, il-korp notifikat magħżul 
mill-entità li timmaniġġa l-bidla jista’ jirreferi 
għal: 

— iċ-ċertifikat KE oriġinali tal-eżami tat-tip jew 
tad-disinn għall-partijiet tad-disinn li ma 
jinbidlux jew li jinbidlu iżda ma jkunux 
jaffettwaw il-konformità tas-subsistema, 
diment li jkun għadu validu (waqt il-perjodu 
ta’ seba’ (7) snin tal-fażi B); 

— ċertifikat KE addizzjonali tal-eżami tat-tip jew 
tad-disinn (li jemenda ċ-ċertifikat oriġinali) 
għall-partijiet modifikati tad-disinn li jkunu 
jaffettwaw il-konformità tas-subsistema 
mal-aħħar reviżjoni ta’ din it-TSI fis-seħħ 
dak iż-żmien. 

Il-perjodu tal-validità taċ-ċertifikat KE tal-eżami 
tat-tip jew tad-disinn għat-tip modifikat, varjant 
tat-tip jew verżjoni tat-tip għandu jkun limitat 
għal 7 snin mid-data tal-ħruġ, mingħajr ma 
jinqabżu l-14-il sena mid-data tal-ħatra ta’ korp 
notifikat mill-applikant għat-tip inizjali ta’ vetturi 
ferrovjarji (il-bidu tal-fażi A taċ-ċertifikat KE 
oriġinali tal-eżami tat-tip jew tad-disinn). 

▼M3 
(12) Fi kwalunkwe każ, l-entità li timmaniġġja l-bidla 

għandha tiżgura li d-dokumentazzjoni teknika li 
tkun relatata maċ-ċertifikat KE tat-tip jew 
tal-eżami tad-disinn tiġi aġġornata kif meħtieġ. 

(13) Id-dokumentazzjoni teknika aġġornata, relatata 
maċ-ċertifikat KE tat-tip jew tal-eżami tad-disinn 
hija msemmija fil-fajl tekniku li jakkumpanja 
d-dikjarazzjoni ta' verifika KE maħruġa 
mill-entita li timmaniġġja l-bidla għall-vetturi 
ferrovjarji ddikjarati bħala konformi mat-tip 
modifikat. 

7.1.2.2a. R e g o l i p a r t i k o l a r i g ħ a l v e t t u r i f e r r o v ­
j a r j i e ż i s t e n t i m h u x k o p e r t i m i n n 
d i k j a r a z z j o n i t a ' v e r i f i k a “ K E ” 
b l - e w w e l a w t o r i z z a z z j o n i g ħ a t - t q e g ħ i d 
f i s - s e r v i z z q a b e l l - 1 t a ' J a n n a r 2 0 1 5 

(1) Ir-regoli li ġejjin japplikaw, flimkien mal-klawżola 
7.1.2.2, għal veturi ferrovjarji eżistenti bl-ewwel 
awtorizzazzjoni għat-tqegħid fis-servizz qabel 
l-1 ta' Jannar 2015, meta l-kamp ta' applikazzjoni 
jkollu impatt fuq parametri bażiċi mhux koperti 
mid-dikjarazzjoni KE (jekk ikun hemm). 

▼M3
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(2) Il-konformità mar-rekwiżiti tekniċi ta' din it-TSI 
titqies stabbilita meta parametru bażiku jittejjeb 
fid-direzzjoni tal-prestazzjoni definita tat-TSI u 
l-entità li timmaniġġja l-bidla turi li r-rekwiżiti 
essenzjali korrispondenti huma ssodisfati u li 
l-livell ta' sikurezza jinżamm u, fejn ikun raġone­
volment prattikabbli, jittejjeb. L-entità li timma­
niġġja l-bidla għandha, f'dan il-każ, tiġġustifika 
r-raġunijiet li għalihom il-prestazzjoni definita 
tat-TSI ma ġietx issodisfata, filwaqt li jitqies 
il-paragrafu 3 tat-taqsima 7.1.2.2. Din 
il-ġustifikazzjoni għandha tiġi inkluża fil-fajl 
tekniku, jekk ikun hemm, jew 
fid-dokumentazzjoni teknika oriġinali tal-vettura. 

(3) Ir-regola partikolari stabbilita fil-paragrafu (2) ta' 
hawn fuq mhijiex applikabbli għal bidliet 
fil-karatteristiċi bażiċi ikklassifikati skont 
l-Artikolu 21(12)(a) fit-tabella 17c u 17d. Għal 
dawk il-bidliet, il-konformità mar-rekwiżiti 
tat-TSI hija obbligatorja. 

Tabella 17c 

Bidliet fil-parametri bażiċi li għalihom il-konformità mar-rekwiżiti tat-TSI hija obbligatorja għal vetturi 
ferrovjarji li ma jkollhomx ċertifikat “KE” tal-eżami tat-tip jew tad-disinn 

Klawżola tat-TSI Karatteristika/Karatteristiċi bażika/bażiċi 
tad-disinn relatata/i 

Tibdil li jkollu impatt fuq il-karatteristika 
bażika tad-disinn u li huwa kklassifikat bħala 
skont l-Artikolu 21(12)(a) tad-Direttiva (UE) 

2016/797 

4.2.3.1 Wisa' bejn il-linji Profil ta' referenza Bidla tal-profil ta' referenza li l-vettura 
tikkonforma miegħu 

4.2.3.3.1 Karatteristiċi tal-vetturi 
ferrovjarji għall-kompatibbiltà ma' 
sistemi tad-detezzjoni tal-ferroviji 

Kompatibbiltà ma' sistemi 
tad-detezzjoni tal-ferroviji 

Bidla tal-kompatibbiltà ddikjarata ma' 
sistema waħda jew aktar mit-tliet sistemi 
tad-detezzjoni tal-ferroviji li ġejjin: 

— Ċirkwiti tal-binarju 

— Kuntjaturi tal-fusien 

— Tagħmir taċ-ċirkwiti tal-ferrovija 

4.2.3.3.2 Monitoraġġ 
tal-kundizzjoni tal-bering tal-fus 

Sistema tad-detezzjoni abbord Immuntar/tneħħija ta' sistema 
tad-detezzjoni abbord iddikjarata 

4.2.3.5.2.1. Karatteristiċi mekka­
niċi u ġeometriċi ta' settijiet tar-roti 

Il-gejġ tas-sett tar-roti Bidla tal-gejġ tal-linji ferrovjarji li s-sett 
tar-roti huwa kompatibbli miegħu 

4.2.3.5.2.3 Sistemi awtomatiċi ta' 
gejġ varjabbli 

Faċilità ta' bidla fil-gejġ tas-sett 
tar-roti 

Bidla tal-gejġ(ijiet) tal-linji ferrovjarji li 
s-sett tar-roti huwa kompatibbli magħhom 

4.2.8.2.3 Brejk riġenerattiv b'ener­ 
ġija għal-linja ta' kuntatt sospiża 

Brejk riġenerattiv Immuntar/tneħħija tal-funzjoni tal-brejk 
riġenerattiv 

Tabella 17d 

Bidliet fil-parametri bażiċi tal-PRM TSI li għalihom il-konformità mar-rekwiżiti tat-TSI hija obbligatorja għal 
vetturi ferrovjarji li ma jkollhomx ċertifikat “KE” tal-eżami tat-tip jew tad-disinn 

Klawżola tat-TSI Karatteristika/Karatteristiċi bażika/bażiċi 
tad-disinn relatata/i 

Tibdil li jkollu impatt fuq il-karatteristika 
bażika tad-disinn u li huwa kklassifikat bħala 
skont l-Artikolu 21(12)(a) tad-Direttiva (UE) 

2016/797 

4.2.2.11. Pożizzjoni tat-tarġa għall- 
aċċess u l-ħruġ mill-vettura 

Għoli ta' pjattaformi li għalihom ġiet 
iddisinjata l-vettura 

Bidla tal-għoli tal-pjattaformi li l-vettura 
hija kompatibbli miegħu 

▼M3
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7.1.2.2b. R e g o l i p a r t i k o l a r i g ħ a l v e t t u r i m o d i f i ­
k a t i b i e x t i ġ i t t e s t j a t a l - p r e s t a z z j o n i 
j e w l - a f f i d a b b i l t à t a ' i n n o v a z z j o n i j i e t 
t e k n o l o ġ i ċ i g ħ a l p e r j o d u t a ' ż m i e n 
l i m i t a t 

(1) Ir-regoli li ġejjin japplikaw, flimkien mal-klawżola 
7.1.2.2, f'każ ta' modifiki ta' vetturi b'awtorizzaz­
zjoni unika għall-fini tal-ittestjar tal-prestazzjoni u 
l-affidabbiltà ta' innovazzjonijiet teknoloġiċi għal 
perjodu ta' żmien fiss ta'mhux itwal minn sena (1) 
waħda. Dawn ma japplikawx jekk l-istess modifiki 
jsiru fuq diversi vetturi. 

(2) Il-konformità mar-rekwiżiti tekniċi ta' din it-TSI 
titqies stabbilita meta parametru bażiku ma jinbi­
dilx jew jittejjeb fid-direzzjoni tal-prestazzjoni 
definita tat-TSI u l-entità li timmaniġġja l-bidla 
turi li r-rekwiżiti essenzjali korrispondenti huma 
ssodisfati u li l-livell ta' sikurezza jinżamm u, 
fejn ikun raġonevolment prattikabbli, jittejjeb. 

▼B 
7.1.3. ►M3 Regoli relatati maċ-ċertifikati KE tat-tip jew 

tal-eżami tad-disinn ◄ 

▼M3 
7.1.3.1. S u b s i s t e m a t a l - v e t t u r i f e r r o v j a r j i 

(1) Din il-klawżola tikkonċerna tip ta' vetturi ferrov­
jarji (tip ta' unità fil-kuntest ta' din it-TSI), kif 
definit fl-Artikolu 2(26) tad-Direttiva (UE) 
2016/797, li jkun soġġett għal proċedura KE 
tat-tip jew tal-verifika tad-disinn skont 
it-taqsima 6.2 ta' din it-TSI. Tapplika wkoll 
għall-proċedura KE tat-tip jew tal-verifika 
tad-disinn skont it-TSI tal-Istorbju (Regolament 
tal-Kummissjoni (UE) Nru 1304/2014 ( 1 )), u 
t-TSI PRM (Regolament tal-Kummissjoni (UE) 
Nru 1300/2014) li tirreferi għal din it-TSI għall- 
kamp ta' applikazzjoni tagħha għal Lokomottivi u 
Vetturi ferrovjarji tal-Passiġġieri. 

(2) Il-bażi tal-valutazzjoni tat-TSI għal “tip KE jew 
eżami tad-disinn KE” hija definita fil-kolonni 2 
u 3 “Rieżami tad-disinn” u “Test tat-tip” ta' 
Appendiċi H ta' din it-TSI. 

Fażi A 

(3) Fażi A tibda meta korp innotifikat, li huwa 
responsabbli għall-verifika KE, ikun maħtur 
mill-applikant u tispiċċa meta jinħareġ iċ-ċertifikat 
KE tat-tip jew tal-eżami tad-disinn. 

▼M4 
(4) Il-bażi tal-valutazzjoni tat-TSI għal tip hi definita 

għal perjodu tal-fażi A, b’durata massima ta’ seba’ 
snin. Mingħajr preġudizzju għall-klawżoli 7.1.1.4 
sa 7.1.1.8, waqt il-perjodu tal-fażi A, il-bażi 
tal-valutazzjoni għall-verifika KE li jrid juża 
l-korp notifikat ma għandhiex tinbidel. 

▼M3 

( 1 ) Ir-Regolament tal-Kummissjoni (UE) Nru 1304/2014 tas-26 ta' Novembru 2014 dwar 
l-ispeċifikazzjoni teknika għall-interoperabbiltà relatata mas-subsistema ta' “vetturi 
ferrovjarji — storbju” li temenda d-Deċiżjoni 2008/232/KE u li tħassar id-Deċiżjoni 
2011/229/UE (ĠU L 356, 12.12.2014, p. 421).
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(5) Meta reviżjoni ta' din it-TSI jew tat-TSI 
tal-Istorbju jew tat-TSI PRM tidħol fis-seħħ 
matul il-perjodu tal-fażi A, huwa permissibbli 
(iżda mhux obbligatorju) li tintuża l-verżjoni rive­
duta, kemm totalment kif ukoll għal taqsimiet 
partikolari, sakemm ma jkunx speċifikat mod 
ieħor b'mod espliċitu fir-reviżjoni ta' dawn 
it-TSIs; fil-każ ta' applikazzjoni limitata għal taqsi­
miet partikolari, l-applikant irid jiġġustifika u 
jiddokumenta li r-rekwiżiti applikabbli jibqgħu 
konsistenti, u dan irid jiġi approvat mill-korp 
notifikat. 

Fażi B 

(6) Il-perjodu tal-fażi B jiddefinixxi l-perjodu ta' vali­
dità taċ-ċertifikat KE tat-tip jew tal-eżami 
tad-disinn ladarba jinħareġ mill-korp innotifikat. 
Matul dan iż-żmien, l-unitajiet jista' jingħataw 
ċertifikat KE abbażi tal-konformità tat-tip. 

(7) Iċ-ċertifikat KE tat-tip jew ta' eżami tad-disinn 
tal-verifika KE għas-subsistema huwa validu 
għall-perjodu tal-fażi B ta' seba' snin wara d-data 
tal-ħruġ tiegħu, anke jekk tidħol fis-seħħ reviżjoni 
ta' din it-TSI jew tat-TSI tal-Istorbju jew tat-TSI 
PRM, sakemm ma jkunx speċifikat mod ieħor, 
b'mod espliċitu, fir-reviżjoni ta' dawn 
it-TSIs. Matul dan il-perjodu ta' validità, huwa 
permess li jitqiegħdu fis-suq vetturi ferrovjarji 
ġodda tal-istess tip abbażi ta' dikjarazzjoni ta' veri­
fika KE li tirreferi għaċ-ċertifikat tat-tip 
tal-verifika. 

▼B 
7.1.3.2. I n t e r o p e r a b i l i t y c o n s t i t u e n t s 

(1) This clause concerns an interoperability consti­
tuent which is subject to type examination 
(module CB) or to suitability for use (module 
CV). 

(2) The type or design examination or suitability for 
use certificate is valid for a five year period. 
During this time, new constituents of the same 
type are permitted to be placed into service 
without a new type assessment. Before the end 
of the five-year period, the constituent shall be 
assessed according to the latest revision of this 
TSI in force at that time, for those requirements 
that have changed or are new in comparison to the 
certification basis. 

▼M4 
7.1.4. Regoli għall-estensjoni taż-żona tal-użu għall-vetturi 

ferrovjarji eżistenti li għandhom awtorizzazzjoni f’kon­
formità tad-Direttiva 2008/57/KE jew li bdew joperaw 
qabel id-19 ta’ Lulju 2010 

(1) Fin-nuqqas ta’ konformità sħiħa ma’ din it-TSI, 
il-punt 2 japplika għall-vetturi ferrovjarji li jisso­
disfaw il-kundizzjonijiet li ġejjin meta tintalab 
estensjoni taż-żona tal-użu tagħhom f’konformità 
mal-Artikolu 21(13) tad-Direttiva (UE) 2016/797: 

▼M3
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(a) dawn ikunu ġew awtorizzati f’konformità 
mad-Direttiva 2008/57/KE jew bdew joperaw 
qabel id-19 ta’ Lulju 2010; 

(b) dawn ikunu rreġistrati bil-kodiċi “Validu” 
tar-reġistrazzjoni “00”, fir-Reġistru Nazzjonali 
tal-Vetturi f’konformità mad-Deċiżjoni 
tal-Kummissjoni 2007/756/KE ( 1 ) jew 
fir-Reġistru Ewropew tal-Vetturi f’konformità 
mad-Deċiżjoni ta’ Implimentazzjoni 
tal-Kummissjoni (UE) 2018/1614 ( 2 ) u 
miżmuma fi stat operattiv sikur f’konformità 
mar-Regolament ta’ Implimentazzjoni 
tal-Kummissjoni (UE) 2019/779 ( 3 ). 

Id-dispożizzjonijiet li ġejjin għall-estensjoni taż- 
żona tal-użu japplikaw ukoll flimkien ma’ awto­
rizzazzjoni ġdida kif definit fil-punt (a) 
tal-Artikolu 14(3) tar-Regolament (UE) 2018/545. 

(2) L-awtorizzazzjoni għal żona tal-użu estiża 
tal-vetturi ferrovjarji msemmija fil-punt 1 għandha 
tkun ibbażata fuq l-awtorizzazzjoni eżistenti, jekk 
ikun hemm, il-kompatibbiltà teknika bejn il-vetturi 
ferrovjarji u n-netwerk skont il-punt (d) 
tal-Artikolu 21(3) tad-Direttiva (UE) 2016/797 u 
l-konformità mal-Karatteristiċi Bażiċi tad-Disinn 
tat-Tabelli 17a u 17b ta’ din it-TSI, filwaqt li 
jitqiesu r-restrizzjonijiet jew il-limitazzjonijiet. 

L-applikant għandu jipprovdi dikjarazzjoni ta’ 
verifika “KE” flimkien ma’ fajls tekniċi li jagħtu 
prova tal-konformità mar-rekwiżiti stabbiliti f’din 
it-TSI, jew ma’ dispożizzjonijiet li għandhom 
effett ekwivalenti, għal kull parametru bażiku 
msemmi fil-kolonna 1 tat-Tabelli 17a u 17b u 
mal-klawżoli li ġejjin ta’ din it-TSI: 

— 4.2.4.2.2, 4.2.5.5.8, 4.2.5.5.9, 4.2.6.2.3, 
4.2.6.2.4, 4.2.6.2.5, 4.2.8.2.7, 4.2.8.2.9.8 
(meta jgħaddu minn fażi jew sezzjonijiet ta’ 
separazzjoni tas-sistema huma ġestiti b’mod 
awtomatiku), 4.2.9.3.1, 4.2.9.6, 4.2.12 u 
4.2.12.6 

— 4.2.5.3 fl-Italja 

— 4.2.5.3.5 u 4.2.9.2.1 fil-Ġermanja 

b’waħda jew b’kombinazzjoni ta’ dawn li ġejjin: 

(a) konformità mar-rekwiżiti stabbiliti f’din it-TSI 
kif imsemmi hawn fuq; 

(b) konformità mar-rekwiżiti korrispondenti stab­
biliti f’TSI preċedenti kif imsemmi hawn fuq; 

▼M4 

( 1 ) Id-Deċiżjoni tal-Kummissjoni 2007/756/KE tad-9 ta’ Novembru 2007 li tadotta speċifi­
kazzjoni komuni tar-reġistru nazzjonali tal-vetturi previst fl-Artikoli 14(4) u (5) 
tad-Direttivi 96/48/KE u 2001/16/KE (ĠU L 305, 23.11.2007, p. 30). 

( 2 ) Id-Deċiżjoni ta’ Implimentazzjoni tal-Kummissjoni (UE) 2018/1614 tal-25 ta’ Ottubru 
2018 li tistabbilixxi l-ispeċifikazzjonijiet għar-reġistri tal-vetturi msemmija fl-Artikolu 47 
tad-Direttiva (UE) 2016/797 tal-Parlament Ewropew u tal-Kunsill u li temenda u tħassar 
id-Deċiżjoni tal-Kummissjoni 2007/756/KE (ĠU L 268, 26.10.2018, p. 53). 

( 3 ) Ir-Regolament ta’ Implimentazzjoni tal-Kummissjoni (UE) 2019/779 tas-16 ta’ Mejju 
2019 li jistabbilixxi dispożizzjonijiet dettaljati dwar sistema ta’ ċertifikazzjoni 
tal-entitajiet inkarigati mill-manutenzjoni tal-vetturi skont id-Direttiva (UE) 2016/798 
tal-Parlament Ewropew u tal-Kunsill u li jħassar ir-Regolament tal-Kummissjoni (UE) 
Nru 445/2011 (ĠU L 139 I, 27.5.2019, p. 360).
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(c) konformità ma’ speċifikazzjonijiet alternattivi 
meqjusa li għandhom effett ekwivalenti għar- 
rekwiżiti rilevanti stabbiliti f’din it-TSI kif 
imsemmi hawn fuq; 

(d) prova li r-rekwiżiti tal-kompatibbiltà teknika 
man-netwerk taż-żona tal-użu estiża huma 
ekwivalenti għar-rekwiżiti tal-kompatibbiltà 
teknika man-netwerk li għalih il-vettura 
ferrovjarja hi diġà awtorizzata jew operattiva. 
Din il-prova għandu jagħtiha l-applikant u 
tista’ tkun ibbażata fuq l-informazzjoni 
fir-Reġistru tal-Infrastruttura Ferrovjarja (ir- 
RINF). 

(3) L-effett ekwivalenti tal-ispeċifikazzjonijiet alter­
nattivi għar-rekwiżiti ta’ din it-TSI (il-punt 2(c)) 
u l-ekwivalenza tar-rekwiżiti tal-kompatibbiltà 
teknika man-netwerk (il-punt 2(d)) għandhom 
jiġu ġustifikati u dokumentati mill-applikant billi 
japplika l-proċess tal-ġestjoni tar-riskji stabbilit 
fl-Anness I tar-Regolament (UE) Nru 402/2013. 
Il-ġustifikazzjoni trid tiġi vvalutata u kkonfermata 
minn korp tal-valutazzjoni (CSM RA). 

(4) Minbarra r-rekwiżiti msemmija fil-punt 2 u meta 
applikabbli, l-applikant għandu jipprovdi “dikja­
razzjoni ta’ verifika KE” flimkien ma’ fajls tekniċi 
li jagħtu prova tal-konformità ma’ dawn li ġejjin: 

(a) każijiet speċifiċi relatati ma’ xi parti taż-żona 
tal-użu estiża, elenkata f’din it-TSI, it-TSI 
tal-Istorbju (ir-Regolament (UE) 
Nru 1304/2014), it-TSI PRM (ir-Regola­
ment (UE) Nru 1300/2014 u t-TSI CCS (ir- 
Regolament (UE) 2016/919); 

(b) ir-regoli nazzjonali msemmija fil-punti (a), (c) 
u (d) tal-Artikolu 13(2) tad-Direttiva (UE) 
2016/797 kif notifikati f’konformità 
mal-Artikolu 14 ta’ dik id-Direttiva. 

(5) L-entità awtorizzanti għandha tagħmel disponibbli 
pubblikament fuq is-sit web tal-Aġenzija, 
id-dettalji tal-ispeċifikazzjonijiet alternattivi msem­
mija fil-punt 2(c) u tar-rekwiżiti tal-kompatibbiltà 
teknika man-netwerk imsemmi fil-punt 2(d) li 
abbażi tagħhom tat awtorizzazzjonijiet għaż-żona 
tal-użu estiża. 

(6) Meta vettura awtorizzata tkun ibbenefikat minn 
nuqqas ta’ applikazzjoni ta’ TSIs jew parti 
minnhom skont l-Artikolu 9 tad-Direttiva 
2008/57/KE, l-applikant għandu jikseb deroga/i 
fl-Istati Membri taż-żona tal-użu estiża f’konfor­
mità mal-Artikolu 7 tad-Direttiva (UE) 2016/797. 

(7) F’konformità mal-Artikolu 54(2) tad-Direttiva 
(UE) 2016/797, il-kowċijiet użati skont 
ir-Regolamento Internazionale Carrozze (ir-RIC) 
għandhom jibqgħu jitqiesu awtorizzati f’konfor­
mità mal-kundizzjonijiet li skonthom ikunu 
intużaw, inkluż iż-żona tal-użu fejn tħaddmu. 
Wara bidla li tkun teħtieġ awtorizzazzjoni ġdida 
għat-tqegħid fis-suq f’konformità mal-Artikolu 
21(12) tad-Direttiva (UE) 2016/797, il-kowċijiet 
aċċettati skont l-aħħar ftehim tar-RIC jistgħu 
jikkonservaw iż-żona tal-użu fejn kienu qed 
jitħaddmu mingħajr aktar verifiki tal-partijiet 
mhux mibdula. 

▼M4
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7.2. Compatibility with other subsystems 

(1) This TSI has been developed with consideration 
of other subsystems being compliant to their 
respective TSIs. Accordingly, interfaces with the 
fixed installations infrastructure, energy and 
control-command subsystems are addressed for 
subsystems compliant with the TSI Infrastructure, 
the TSI Energy and the TSI CCS. 

(2) Following this, the implementation methods and 
phases concerning rolling stock depend on the 
progress of implementation of the TSI Infrastruc­
ture, the TSI Energy and the TSI CCS. 

(3) Furthermore, TSIs covering the fixed installations 
allow for a set of different technical characteristics 
(e.g. “traffic code” in TSI Infrastructure, “power 
supply system” in TSI Energy). 

(4) For rolling stock, the corresponding technical 
characteristics are recorded in the “European 
register of authorised types of vehicles”, according 
to ►M3 Artikolu 48 tad-Direttiva (UE) 
2016/797 ◄ and Implementing Decision 
2011/665/EU (see also Section 4.8 of this TSI). 

(5) For fixed installations, they are part of the main 
features recorded in the “Register of infrastruc­
ture”, according to ►M3 Artikolu 48 tad-Diret­
tiva (UE) 2016/797 u r-Regolament ta' Impliment­
azzjoni tal-Kummissjoni (UE) 2019/777 ( 1 ) ◄. 

7.3. Specific cases 

7.3.1. General 

(1) The specific cases, as listed in the following 
clause, describe special provisions that are needed 
and authorised on particular networks of each 
Member State. 

▼M3 
(2) Dawn il-każijiet speċifiċi jiġu kklassifikati bħala: 

— każijiet “P”: każijiet “permanenti”, 

— “T0”: każijiet “temporanji” ta' durata indefi­
nita, fejn is-sistema fil-mira għandha tintlaħaq 
sa data li għad trid tiġi ddeterminata. 

— każijiet “T1”: każijiet “temporanji”, fejn 
is-sistema fil-mira għandha tintlaħaq 
sal-31 ta' Diċembru 2025. 

— każijiet “T2”: każijiet “temporanji”, fejn 
is-sistema fil-mira għandha tintlaħaq 
sal-31 ta' Diċembru 2035. 

▼B 

( 1 ) Ir-Regolament ta' Implimentazzjoni tal-Kummissjoni (UE) 2019/777 tas-16 ta' Mejju 
2019 dwar l-ispeċifikazzjonijiet komuni għar-reġistru tal-infrastruttura ferrovjarja u li 
jħassar id-Deċiżjoni ta' Implimentazzjoni 2014/880/UE (RINF) (ĠU L 139 I, 
27.5.2019, p. 312).
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Il-każijiet speċifiċi kollha u d-dati rilevanti 
tagħhom għandhom jiġu rieżaminati 
fir-reviżjonijiet futuri tat-TSI bil-ħsieb li jiġi 
limitat il-kamp ta' applikazzjoni tekniku u ġeogra­
fiku tagħhom abbażi ta' valutazzjoni tal-impatt 
tagħhom fuq is-sikurezza, l-interoperabbiltà, 
is-servizzi transkonfinali, il-kurituri tat-TEN-T, u 
l-impatti prattiċi u ekonomiċi taż-żamma jew 
tal-eliminazzjoni tagħhom. Għandha tingħata 
attenzjoni partikolari għad-disponibbiltà tal-fondi 
tal-UE. 

Il-każijiet speċifiċi għandhom jiġu limitati għar- 
rotta jew għan-netwerk fejn ikunu strettament 
meħtieġa u jitqiesu permezz ta' proċeduri 
tal-kompatibilità tar-rotta. 

▼B 
(3) Any specific case applicable to the rolling stock in 

the scope of this TSI shall be addressed in 
this TSI. 

(4) Certain specific cases are in interface to other 
TSIs. Where a clause in this TSI refers to another 
TSI to which a specific case is applicable, or 
where a specific case is applicable to the rolling 
stock as a consequence of a specific case declared 
in another TSI, these are also described in this 
TSI. 

(5) Moreover, some specific cases do not prevent the 
access to the national network to TSI compliant 
rolling stock. In that case, it is explicitly stated in 
the concerned section of the clause 7.3.2 below. 

▼M3 
(6) Fil-każ ta' każ speċifiku applikabbli għal kompo­

nent definit bħal kostitwent tal-interoperabbiltà 
fit-taqsima 5.3 ta' din it-TSI, il-valutazzjoni 
tal-konformità trid issir skont il-klawżola 6.1.1 
punt (3). 

▼B 
7.3.2. List of specific cases 

7.3.2.1. M e c h a n i c a l i n t e r f a c e s ( 4 . 2 . 2 . 2 ) 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

End coupling, height above rail (clause 4.2.2.2.3, 
Annex A) 

A.1 Buffers 

The height of the centre line of the buffers shall be in 
the range 1 090 mm (+ 5/– 80 mm) above rail level in 
all loading and wear conditions. 

A.2 Screw coupling 

The height of the centre line of the draw hook shall be 
in the range 1 070 mm (+ 25/– 80 mm) above rail level 
in all loading and wear conditions. 

Specific case United Kingdom (Great Britain) (“P”) 

Staff access for coupling and uncoupling (clause 
4.2.2.2.5) 

It is permissible for units fitted with manual coupling 
systems (as per clause 4.2.2.2.3 b) to alternatively 
comply with the national technical rules notified for 
this purpose. 

▼M3
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This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.2. G a u g i n g ( 4 . 2 . 3 . 1 ) 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

It is permissible for the reference profile of the upper 
and the lower part of the unit to be established in 
accordance with the national technical rules notified 
for this purpose. 

Specific case the United Kingdom (Great Britain) 
(“P”) 

For technical compatibility with the existing network it 
is permissible for the profile of the upper and the lower 
part of the unit together with the pantograph gauge to 
alternatively be established in accordance with the 
national technical rules notified for this purpose. 

This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.3. R o l l i n g s t o c k r e q u i r e m e n t s f o r c o m p a ­
t i b i l i t y w i t h t r a c k s i d e e q u i p m e n t 
( 4 . 2 . 3 . 3 . 2 . 2 ) 

Specific case Finland (“P”) 

For rolling stock intended to be used on Finnish 
network (1 524 mm track gauge) which depends on 
track side equipment for axle bearing condition moni­
toring, the target areas on the underside of an axle box 
that shall remain un-obstructed to permit observation by 
a trackside HABD shall use dimensions as defined in 
EN 15437-1:2009, and replace the values by the 
following: 

System based on trackside equipment: 

The dimensions in clauses 5.1 and 5.2 of EN 15437- 
1:2009 are replaced respectively by the following 
dimensions. There are two different target areas (I and 
II) including their prohibitive and measuring zones 
defined: 

Dimensions for the target area I: 

— WTA, greater than or equal to 50 mm 

— LTA, greater than or equal to 200 mm 

— YTA shall be 1 045 mm to 1 115 mm 

— WPZ, greater than or equal to 140 mm 

— LPZ, greater than or equal to 500 mm 

— YPZ shall be 1 080 mm ± 5 mm 

Dimensions for the target area II: 

— WTA, greater than or equal to 14 mm 

— LTA, greater than or equal to 200 mm 

— YTA shall be 892 mm to 896 mm 

— WPZ, greater than or equal to 28 mm 

— LPZ, greater than or equal to 500 mm 

— YPZ shall be 894 mm ± 2 mm 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

Rolling stock that depends on track side equipment for 
axle bearing condition monitoring, shall meet the follo­
wing the target areas on the underside of an axle box 
(dimensions as defined in EN 15437-1:2009): 

▼B
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Table 18 

Target area 

Y TA [mm] W TA [mm] L TA [mm] Y PZ [mm] W PZ [mm] L PZ [mm] 

1 600 mm 1 110 ± 2 ≥ 70 ≥ 180 1 110 ± 2 ≥ 125 ≥ 500 

▼M3 __________ 

Każ speċifiku, l-Iżvezja (“T1”) 

▼B 
This specific case is applicable to all units which are 
not fitted with on-board axle bearing condition monito­
ring equipment and are intended for operation on lines 
with non-upgraded axle bearing detectors. These lines 
are indicated in the infrastructure register as being 
non-TSI compliant in this respect. 

The two zones underneath the axle box/journal set out 
in table below referring to the parameters of the stan­
dard EN 15437-1:2009 shall be free to facilitate vertical 
monitoring by trackside axle box detection system: 

Table 19 

Target and prohibitive zone for units intended to be operated in Sweden 

Y TA [mm] W TA [mm] L TA [mm] Y PZ [mm] W PZ [mm] L PZ [mm] 

System 1 862 ≥ 40 whole 862 ≥ 60 ≥ 500 

System 2 905 ± 20 ≥ 40 whole 905 ≥ 100 ≥ 500 

The compatibility with these systems shall be set out in 
the technical file for the vehicle. 

Specific case the United Kingdom (Great Britain) 
(“P”) 

It is permissible to establish the compatibility with 
trackside equipment other than that defined in the speci­
fication referenced in Annex J-1, index 15. In such a 
case, the characteristics of the trackside equipment the 
unit is compatible with shall be described in the tech­
nical documentation (in accordance with point (4) of 
clause 4.2.3.3.2). 

▼M3 
7.3.2.4. S i k u r e z z a k o n t r a l - ħ r u ġ t a l - f e r r o v i j i ' l 

b a r r a m i l - l i n j i f u q b i n a r j u m i l w i 
( 4 . 2 . 3 . 4 . 1 ) 

Każ speċifiku Renju Unit (Gran Brittanja) (“P”) 

Huwa permissibbli għall-unitajiet u l-każijiet kollha li 
jużaw il-Metodu 3 stabbilit fl-EN14363:2016 klawżola 
6.1.5.3.1. 

Dan il-każ speċifiku ma jxekkilx l-aċċess tal-vetturi 
ferrovjarji konformi mat-TSI għan-netwerk nazzjonali. 

▼B
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7.3.2.5. I m ġ i b a d i n a m i k a f l - o p e r a t t a l - f e r r o v i j i 
( 4 . 2 . 3 . 4 . 2 , 6 . 2 . 3 . 4 ) 

Każ speċifiku Finlandja (“P”) 

Il-modifiki li ġejjin għall-klawżoli tal-imġiba dinamika 
fl-operat tal-ferroviji tat-TSI japplikaw għal vettura li 
għandha tiġi operata biss fuq in-netwerk Finlandiż ta' 
1 524 mm: 

— Iż-żona tat-test 4 mhijiex applikabbli għall-ittestjar 
tal-imġiba dinamika fl-operat tal-ferroviji. 

— Il-valur medju tar-raġġ tal-kurva tas-sezzjonijiet 
kollha tal-binarji għaż-żona tat-test 3 għandu jkun 
ta' 550 ± 50 metri għall-ittestjar tal-imġiba dinamika 
fl-operat tal-ferroviji. 

— Il-parametri tal-kwalità tal-binarji fl-ittestjar 
tal-imġiba dinamika fl-operat tal-ferroviji għandhom 
ikunu skont RATO 13 (Spezzjoni tal-binarji). 

— Il-metodi tal-kejl huma skont EN 13848:2003+A1. 

Każ speċifiku Irlanda u Renju Unit għall-Irlanda ta' 
Fuq (“P”) 

Għal kompatibbiltà teknika man-netwerk eżistenti huwa 
permissibbli li jintużaw regoli tekniċi nazzjonali nnoti­
fikati għall-fini li tiġi vvalutata l-imġiba dinamika 
fl-operat tal-ferroviji. 

Każ speċifiku Spanja (“P”) 

Għal vetturi ferrovjarji maħsuba biex jintużaw fuq gejġ 
tal-linji ferrovjarji ta' 1 668 mm, il-valur ta' limitu Yqst 
tal-forza ta' gwida kważi statika għandu jiġi evalwat 
għal raġġi tal-kurvi 

250 m ≤ Rm < 400 m. 

Il-valur ta' limitu għandu jkun: (Yqst)lim = 66 kN. 

Għan-normalizzazzjoni tal-valur stmat għar-raġġ 
Rm = 350 m skont il-klawżola 7.6.3.2.6 (2) ta' EN 
14363:2016, il-formula “Ya,nf,qst = Ya,f,qst – 
(10 500 m/Rm – 30) kN” għandha tkun sostitwita bi 
“Ya,nf,qst = Ya,f,qst – (11 550 m/Rm – 33) kN”. 

Valuri tal-insuffiċjenza tas-sopraelevazzjoni jistgħu jiġu 
adattati għall-gejġ tal-linji ferrovjarji ta' 1 668 mm billi 
jiġu multiplikati l-valuri tal-parametri korrispondenti ta' 
1 435 mm bil-fattur ta' konverżjoni li ġej: 1733/1500. 

Każ speċifiku r-Renju Unit (Gran Brittanja) (“P”) 

Għal kompatibbiltà teknika man-netwerk eżistenti huwa 
permissibbli li jintużaw regoli tekniċi nazzjonali li 
jemendaw ir-rekwiżiti ta' EN 14363 u li huma nnotifi­
kati għall-fini li tiġi vvalutata l-imġiba dinamika 
fl-operat tal-ferroviji. Dan il-każ speċifiku ma jxekkilx 
l-aċċess tal-vetturi ferrovjarji konformi mat-TSI għan- 
netwerk nazzjonali. 

▼M3
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7.3.2.6. M e c h a n i c a l a n d g e o m e t r i c c h a r a c t e r i s ­
t i c s o f w h e e l s e t a n d w h e e l ( 4 . 2 . 3 . 5 . 2 . 1 
a n d 4 . 2 . 3 . 5 . 2 . 2 ) 

Specific case Estonia, Latvia, Lithuania and Poland 
for 1 520 mm system (“P”) 

The geometrical dimensions of the wheels as defined in 
Figure 2 shall be compliant with limit values specified 
in the Table 20. 

Table 20 

In-service limits of the geometric dimensions of wheel 

Designation Wheel diameter D 
(mm) 

Minimum value 
(mm) 

Maximum value 
(mm) 

Width of the rim (B R + Burr) 

400 ≤ D ≤ 1 220 

130 146 

Thickness of the flange (S d ) 21 33 

Height of the flange (S h ) 28 32 

Specific case Finland (“P”) 

The minimum wheel diameter shall be taken as 
400 mm. 

For rolling stock to be used in traffic between Finnish 
1 524 network and a third country 1 520 network, it is 
allowed to use special wheelsets designed to accommo­
date the differences in track gauges. 

Specific case Ireland (“P”) 

The geometrical dimensions of the wheels (as defined 
in Figure 2) shall be compliant with limit values speci­
fied in the Table 21: 

Table 21 

In-service limits of the geometric dimensions of wheel 

▼M3 

Deżinjazzjoni Dijametru tar-rota D (mm) Valur minimu 
(mm) 

Valur massimu 
(mm) 

16
00

 m
m

 

Wisa' tar-rimm (B R ) (bi 
sporġiment massimu ta' 
5 mm) 

690 ≤ D ≤ 1 016 137 139 

Ħxuna tal-flanġ (S d ) 690 ≤ D ≤ 1 016 26 33 

Għoli tal-flanġ (S h ) 690 ≤ D ≤ 1 016 28 38 

Wiċċ tal-flanġ (q R ) 690 ≤ D ≤ 1 016 6,5 — 

▼B 
Specific case UK for Northern Ireland (“P”) 

The geometrical dimensions of the wheelsets and the 
wheels (as defined in Figure 1 and 2) shall be compliant 
with limit values specified in the Table 22: 

▼B
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Table 22 

In-service limits of the geometric dimensions of wheelsets and wheel 

▼M3 

Deżinjazzjoni Dijametru tar-rota D (mm) Valur minimu 
(mm) 

Valur massimu 
(mm) 

16
00

 m
m

 

Dimensjoni bejn it-truf ta' 
quddiem (SR) 

SR = AR+Sd,xellug + 
Sd,lemin 

690 ≤ D ≤ 1 016 1 573 1 593,3 

Distanza bejn it-truf ta' 
wara (AR) 

690 ≤ D ≤ 1 016 1 521 1 527,3 

Wisa' tar-rimm (BR) 

(bi sporġiment massimu ta' 
5 mm) 

690 ≤ D ≤ 1 016 127 139 

Ħxuna tal-flanġ (Sd) 690 ≤ D ≤ 1 016 24 33 

Għoli tal-flanġ (S h ) 690 ≤ D ≤ 1 016 28 38 

Wiċċ tal-flanġ (q R ) 690 ≤ D ≤ 1 016 6,5 — 

Każ speċifiku Spanja għall-gejġ tal-linji ferrovjarji 
ta' 1 668 mm (“P”) 

▼B 
The minimum value of thickness of the flange (S d ) for 
wheel diameter D ≥ 840 mm shall be taken as 25 mm. 

For wheel diameters 330 mm ≤ D < 840 mm, the 
minimum value shall be taken as 27,5 mm. 

Specific case United Kingdom (Great Britain) (“P”) 

It is permissible for the geometrical dimensions of the 
wheels to alternatively be established in accordance 
with the national technical rule notified for this purpose. 

This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

▼M3 
7.3.2.6a R a ġ ġ m i n i m u t a l - k u r v a ( 4 . 2 . 3 . 6 ) 

Każ speċifiku, l-Irlanda (“P”) 

Fil-każ ta' sistema ta' gejġ tal-linji ferrovjarji ta' 
1 600 mm, ir-raġġ minimu tal-kurva li jrid jiġi misjuq 
għandu jkun ta' 105 m għall-unitajiet kollha; 

▼B 
7.3.2.7. E m e r g e n c y b r a k i n g ( 4 . 2 . 4 . 5 . 2 ) 

Specific case United Kingdom (Great Britain) (“P”) 

It is permissible for units assessed in fixed or prede­
fined formation of design maximum speed higher or 
equal to 250 km/h, for the stopping distance in case 
of “emergency braking performance in normal mode” 
to deviate from the minimum values specified in 
point (9) of clause 4.2.4.5.2. 

▼B
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7.3.2.8. A e r o d y n a m i c e f f e c t s ( 4 . 2 . 6 . 2 ) 

Specific case United Kingdom (Great Britain) (“P”) 

Head pressure pulse (4.2.6.2.2): 

Units with a maximum operating speed higher than 
160 km/h and lower than 250 km/h, running in the 
open air at their maximum operating speed shall not 
cause the maximum peak-to-peak pressure of changes 
to exceed a value as indicated in the national technical 
rule notified for this purpose. 

Specific case Italy (“P”) 

Maximum pressure variations in tunnels (4.2.6.2.3): 

For unrestricted operation on the existing lines taking 
into account the numerous tunnels with a cross 
section of 54 m 

2 which are traversed at 250 km/h, 
and those with a cross section of 82,5 m 

2 and traversed 
at 300 km/h, units of maximum design speed higher 
than or equal to190 km/h shall conform to the require­
ments set out in the Table 23. 

Table 23 

Requirements for interoperable train in a solo run in a non-inclined tube-like tunnel 

Gauge 

Reference Case Criteria for the Reference Case Allowed 
maximu­
m speed 
[km/h] 

V tr 
[km/h] 

A tu 
[m 

2 ] 
Δ pN 
[Pa] 

Δ pN + Δ pFr 
[Pa] 

Δ pN + 
Δ pFr + Δ pT 

[Pa] 

V tr,max < 250 km/h 

GA or 
smaller 

200 53,6 ≤ 1 750 ≤ 3 000 ≤ 3 700 ≤ 210 

GB 200 53,6 ≤ 1 750 ≤ 3 000 ≤ 3 700 ≤ 210 

GC 200 53,6 ≤ 1 750 ≤ 3 000 ≤ 3 700 ≤ 210 

V tr,max < 250 km/h 

GA or 
smaller 

200 53,6 ≤ 1 195 ≤ 2 145 ≤ 3 105 < 250 

GB 200 53,6 ≤ 1 285 ≤ 2 310 ≤ 3 340 < 250 

GC 200 53,6 ≤ 1 350 ≤ 2 530 ≤ 3 455 < 250 

V tr,max ≥ 250 km/h 
GA or 
smaller 

250 53,6 ≤ 1 870 ≤ 3 355 ≤ 4 865 250 

V tr,max ≥ 250 km/h 

GA or 
smaller 

250 63,0 ≤ 1 460 ≤ 2 620 ≤ 3 800 > 250 

GB 250 63,0 ≤ 1 550 ≤ 2 780 ≤ 4 020 > 250 

GC 250 63,0 ≤ 1 600 ≤ 3 000 ≤ 4 100 > 250 

If a vehicle does not fulfil the values specified in the 
table above (e.g. TSI compliant vehicle), operating rules 
(e.g. speed restrictions) may apply. 

▼B
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7.3.2.9. W a r n i n g h o r n s o u n d p r e s s u r e l e v e l s 
( 4 . 2 . 7 . 2 . 2 ) 

Specific case United Kingdom (Great Britain) (“P”) 

Vehicle for national use only may be compliant with 
the horn sound pressure levels as stipulated in the 
national technical rules notified for this purpose. 

Trains intended for international use shall be compliant 
with the horn sound pressure levels as specified in 
clause 4.2.7.2.2 of this TSI. 

This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.10. P o w e r s u p p l y — g e n e r a l ( 4 . 2 . 8 . 2 ) 

Specific case United Kingdom (Great Britain) (“P”) 

It is permissible for electric units to be designed only 
for operation on lines equipped with the electrification 
system operating at 600/750 V DC as set out in the TSI 
ENE ►M3 klawżola 7.4.2.9.1 ◄ and utilising ground 
level conductor rails in a three and/or four rail configu­
ration; in that case the national technical rules notified 
for this purpose shall apply. 

7.3.2.11. O p e r a t i o n w i t h i n r a n g e o f v o l t a g e s a n d 
f r e q u e n c i e s ( 4 . 2 . 8 . 2 . 2 ) 

▼M3 
Każ speċifiku, l-Estonja (“T1”) 

▼B 
Electric units designed to be operated on DC 3,0 kV 
lines shall be able to operate within the ranges of 
voltages and frequencies as set out in the TSI ENE 
clause 7.4.2.1.1. 

▼M3 
Każ speċifiku, Franza (“T2”) 

▼B 
Electric units designed to be operated on DC 1,5 kV 
existing lines shall be able to operate within the ranges 
of voltages and frequencies as set out in the TSI ENE 
clause 7.4.2.2.1. 

The maximum current at standstill per pantograph 
(4.2.8.2.5) allowed on DC 1,5 kV existing lines may 
be lower than the limit values as set out in the TSI ENE 
clause 4.2.5; the current at standstill per pantograph 
shall be limited accordingly on electric units designed 
to be operated on these lines. 

▼M3 
Każ speċifiku, il-Latvja (“T1”) 

▼B 
Electric units designed to be operated on DC 3,0 kV 
lines shall be able to operate within the ranges of 
voltages and frequencies as set out in the TSI ENE 
►M3 klawżola 7.4.2.4.1 ◄. 

▼B
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Specific case United Kingdom (Great Britain) (“P”) 

It is permissible for electric units to be equipped with 
automatic regulation within abnormal operation condi­
tion regarding voltage as set out in the national tech­
nical rule notified for this purpose. 

This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.12. U s e o f r e g e n e r a t i v e b r a k e s ( 4 . 2 . 8 . 2 . 3 ) 

Specific case Belgium ( ►M3 “T1” ◄) 

For technical compatibility with the existing system, the 
maximum voltage regenerated to the catenary (Umax2 
according to EN 50388:2012 clause 12.1.1) on 3 kV 
network shall not be higher than 3,8 kV. 

Specific case Czech Republic (“T”) 

For technical compatibility with the existing system, the 
maximum voltage regenerated to the catenary (Umax2 
according to EN 50388:2012 clause 12.1.1) on 3 kV 
network shall not be higher than 3,55 kV. 

Specific case Sweden (“T”) 

For technical compatibility with the existing system, the 
maximum voltage regenerated to the catenary (Umax2 
according to EN 50388:2012 clause 12.1.1) on 15 kV 
network shall not be higher than 17,5 kV. 

7.3.2.13. H e i g h t o f i n t e r a c t i o n w i t h c o n t a c t 
w i r e s ( R S T l e v e l ) ( 4 . 2 . 8 . 2 . 9 . 1 . 1 ) 

Specific case United Kingdom (Great Britain) (“P”) 

For technical compatibility with existing lines, the 
installation of a pantograph on an electric unit shall 
allow mechanical contact of the contact wires at the 
extended range of wire heights in accordance with the 
national technical rules notified for this purpose. 

7.3.2.14. P a n t o g r a p h h e a d g e o m e t r y ( 4 . 2 . 8 . 2 . 9 . 2 ) 

▼M3 
Każ speċifiku, il-Kroazja (“T1”) 

▼B 
For operation on the existing network 3 kV DC system, 
it is allowed to equip electric units with a pantograph 
having a head geometry of length 1 450 mm as depicted 
in EN 50367:2012, Annex B.2 figure B.1 (as alternative 
to requirement in clause 4.2.8.2.9.2). 

▼M3 
Każ speċifiku, il-Finlandja (“T1”) 

▼B 
For technical compatibility with the existing network, 
the width of the pantograph head shall not exceed 0.422 
metres. 

▼B
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Każ speċifiku, Franza (“T2”) 

▼B 
For operation on the existing network, in particular on 
lines with catenary system only compatible with narrow 
pantograph, and for operation in France and Switzer­
land, it is allowed to equip electric units with a panto­
graph having a head geometry of length 1 450 mm as 
depicted in EN 50367:2012, Annex B.2 figure B.1 (as 
alternative to requirement in clause 4.2.8.2.9.2). 

▼M3 
Każ speċifiku, l-Italja (“T0”) 

▼B 
For operation on the existing network 3 kV DC system 
(and additionally in Switzerland on 15 kV AC system), 
it is allowed to equip electric units with a pantograph 
having a head geometry of length 1 450 mm as depicted 
in EN 50367:2012, Annex B.2 figure B.1 (as alternative 
to requirement in clause 4.2.8.2.9.2). 

▼M3 
Każ speċifiku, il-Portugall (“T0”) 

▼B 
For operation on the existing network 25 kV 50 Hz 
system, it is allowed to equip electric units with a 
pantograph having a head geometry of length 
1 450 mm as depicted in EN 50367:2012, Annex B.2 
figure B.1 (as alternative to requirement in clause 
4.2.8.2.9.2). 

For operation on the existing network 1,5 kV DC 
system, it is allowed to equip electric units with a 
pantograph having a head geometry of length 
2 180 mm as depicted in national rule notified for this 
purpose (as alternative to requirement in clause 
4.2.8.2.9.2). 

▼M3 
Każ speċifiku, is-Slovenja (“T0”) 

▼B 
For operation on the existing network 3 kV DC system, 
it is allowed to equip electric units with a pantograph 
having a head geometry of length 1 450 mm as depicted 
in EN 50367:2012, Annex B.2 figure B.1 (as alternative 
to requirement in clause 4.2.8.2.9.2). 

▼M3 
Każ speċifiku, l-Iżvezja (“T1”) 

▼B 
For operation on the existing network, it is allowed to 
equip electric units with a pantograph having a head 
geometry of length 1 800 mm as depicted in EN 
50367:2012, Annex B.2 figure B.5 (as alternative to 
requirement in clause 4.2.8.2.9.2). 

Specific case United Kingdom (Great Britain) (“P”) 

For operation on the existing network, it is allowed to 
equip electric units with a pantograph having a head 
geometry of length 1 600 mm as depicted in EN 
50367:2012, Annex B.2 figure B.6 (as alternative to 
requirement in clause 4.2.8.2.9.2). 

▼M3
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7.3.2.15. C o n t a c t s t r i p m a t e r i a l ( 4 . 2 . 8 . 2 . 9 . 4 . 2 ) 

Specific case France (“P”) 

The metallic content of the carbon contact strips is 
allowed to be increased up to 60 % by weight where 
used on 1 500 V DC lines. 

7.3.2.16. P a n t o g r a p h c o n t a c t f o r c e a n d d y n a m i c 
b e h a v i o u r ( 4 . 2 . 8 . 2 . 9 . 6 ) 

▼M3 
Każ speċifiku, Franza (“T2”) 

▼B 
For technical compatibility with the existing network, 
electric units intended to be operated on DC 1,5 kV 
lines shall, in addition to the requirement of clause 
4.2.8.2.9.6, be validated with consideration of a mean 
contact force in the following range: 70 N 
< Fm< 0,00178*v 

2 + 110 N with a value of 140 N at 
standstill. 

The conformity assessment procedure (simulation 
and/or test according to clauses 6.1.3.7 and 6.2.3.20) 
shall take into account the following environmental 
conditions: 

— summer conditions: ambient temperature ≥ 35 °C; 
contact wire temperature > 50 °C for simulation. 

— winter conditions: ambient temperature 0 °C; 
contact wire temperature 0 °C for simulation. 

▼M3 
Każ speċifiku, l-Iżvezja (“T1”) 

▼B 
For technical compatibility with the existing network in 
Sweden, the static contact force of the pantograph shall 
fulfil the requirements in EN 50367:2012 Annex B 
Table B3 column SE (55 N). The compatibility with 
these requirements shall be set out in the technical 
file for the vehicle. 

Specific case United Kingdom (Great Britain) (“P”) 

For technical compatibility with existing lines, the veri­
fication at interoperability constituent level (clause 
5.3.10 and 6.1.3.7.) shall validate capability of the 
pantograph to collect current for the additional range 
of contact wire heights between 4 700 mm and 
4 900 mm. 

Specific case Channel tunnel (“P”) 

For technical compatibility with existing lines, the veri­
fication at interoperability constituent level (clause 
5.3.10 and 6.1.3.7.) shall validate capability of the 
pantograph to collect current for the additional range 
of contact wire heights between 5 920 mm and 
6 020 mm. 

7.3.2.17. D r i v e r ' s c a b e m e r g e n c y e x i t 
( 4 . 2 . 9 . 1 . 2 . 2 ) 

Specific case United Kingdom (Great Britain) (“P”) 

It is permissible for the interior exit to have a minimum 
access area and a minimum clearance of height and 
width, in accordance with the national technical rules 
notified for this purpose. 

▼B
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This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.18. F r o n t v i s i b i l i t y ( 4 . 2 . 9 . 1 . 3 . 1 ) 

Specific case United Kingdom (Great Britain) (“P”) 

Instead of the requirements set out in 4.2.9.1.3.1, for 
rolling stock intended for operation in the UK, the 
following specific case shall be complied with. 

The driver's cab shall be designed to allow the driver at 
his seated driving position a clear and unobstructed line 
of sight in order to distinguish fixed signals in accor­
dance with the national technical rule, GM/RT2161 
“Requirements for driving cabs of railway vehicles”. 

This specific case does not prevent the access of TSI 
compliant rolling stock to the national network. 

7.3.2.19. D r i v e r ' s d e s k — E r g o n o m i c s ( 4 . 2 . 9 . 1 . 6 ) 

Specific case United Kingdom (Great Britain) (“P”) 

In case the requirements in clause 4.2.9.1.6, last para­
graph, related to the direction of movement of the lever 
for traction and/or braking is incompatible with the 
safety management system of the railway undertaking 
operating in Great Britain, it is allowed to inverse the 
direction of movement for braking and traction 
respectively. 

7.3.2.20. F i r e s a f e t y a n d e v a c u a t i o n ( 4 . 2 . 1 0 ) 

▼M3 
Każ speċifiku, l-Italja (“T0”) 

▼B 
Additional specifications for units intended to be 
operated in the existing Italian tunnels are detailed 
below. 

Fire detection systems (clauses 4.2.10.3.2 and 6.2.3.23) 

In addition to the areas specified in clause 6.2.3.23, fire 
detection systems shall be installed in all passenger and 
train staff areas. 

Fire containment and control systems for passenger 
rolling stock (clause 4.2.10.3.4) 

In addition to requirements of the clause 4.2.10.3.4, 
units of category A and B passenger rolling stock 
shall be equipped with active Fire Containment and 
Control Systems. 

Fire Containment and Control Systems shall be assessed 
according to the notified National Rules about fire auto­
matic extinguishing systems. 

In addition to the requirements specified in clause 
4.2.10.3.4, the units of category A and B passenger 
rolling stock shall be equipped with automatic fire 
extinguishing systems in all technical areas. 

▼B
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Freight locomotives and freight self-propelling units: 
fire spreading protection measures (clause 4.2.10.3.5) 
and running capability (clause 4.2.10.4.4) 

In addition to the requirements specified in clause 
4.2.10.3.5, freight locomotives and freight 
self-propelling units shall be equipped with fire auto­
matic extinguishing systems in all technical areas. 

In addition to the requirements specified in clause 
4.2.10.4.4, freight locomotives and freight 
self-propelling units shall have a running capability 
equivalent to that of category B passenger rolling stock. 

▼M3 
Klawżola ta' rieżami: 

Sa mhux aktar tard mill-31 ta' Lulju 2025, l-Istat 
Membru għandu jibgħat lill-Kummissjoni rapport dwar 
l-alternattivi possibbli għall-ispeċifikazzjonijiet addizz­
jonali ta' hawn fuq, sabiex jitneħħew jew jitnaqqsu 
b'mod sinifikanti r-restrizzjonijiet fuq il-vetturi ferrov­
jarji kkawżati min-nuqqas ta' konformità tal-mini 
mat-TSIs. 

▼B 
7.3.2.21. R u n n i n g c a p a b i l i t y ( 4 . 2 . 1 0 . 4 . 4 ) a n d 

f i r e c o n t a i n m e n t a n d c o n t r o l s y s t e m 
( 4 . 2 . 1 0 . 3 . 4 ) 

▼M3 
Każ speċifiku, iċ-Channel Tunnel (“P”) 

▼B 
Passenger rolling stock intended to be operated in the 
Channel Tunnel shall be of category B, considering the 
length of the tunnel. 

Due to the lack of firefighting points with safe area (see 
TSI SRT, clause 4.2.1.7) amendments to the following 
clauses apply: 

— clause 4.2.10.4.4 (3): 

The running capability of a Passenger rolling stock 
intended to be operated in the Channel Tunnel shall 
be demonstrated by application of the specification 
referenced in Annex J-1, index 63, in which the 
system functions impacted by a “type 2” fire shall 
be braking and traction; these functions shall be 
assessed in the following conditions 

— for a duration of 30 minutes at a minimum 
speed of 100 km/h, or 

— for a duration of 15 minutes at a minimum 
speed of 80 km/h (according to clause 
4.2.10.4.4) under the condition specified in the 
national rule notified by the Channel tunnel 
safety authority for this purpose. 

— clause 4.2.10.3.4 (3) & (4): 

Where the running capability is specified for a dura­
tion of 30 minutes according to the point above, the 
fire barrier between the driver's cab and the 
compartment to the rear of it (assuming the fire 
starts in the rear compartment) shall satisfy require­
ments for integrity for a minimum of 30 minutes 
(instead of 15 minutes). 

▼B
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Where the running capability is specified for a dura­
tion of 30 minutes according to the point above, and 
for passenger vehicles that do not allow the exit of 
passengers at both ends (no through route), 
measures to control the spread of heat and fire 
effluents (full cross section partitions or other 
FCCS, fire barriers between combustion engine/e­
lectrical supply/traction equipment and passenger/s­
taff areas) shall be designed for a minimum of 30 
minutes fire protection (instead of 15 minutes). 

7.3.2.22. I n t e r f a c e f o r t o i l e t d i s c h a r g e ( 4 . 2 . 1 1 . 3 ) 

Specific case Finland (“P”) 

Alternatively to, or in addition to what is specified in 
clause 4.2.11.3, it is allowed to install connections for 
toilet discharge and for rinsing of the sanitary discharge 
tanks, compatible with the track side installations on the 
Finnish network in accordance with figure AI1. 

Figure AI 1. Emptying connections for toilet tank 

Quick connector SFS 4428, connector part A, size 
DN80 

Material: acid-proof stainless steel 

Sealing on the counter-connector's side. 

Specific definition in the standard SFS 4428 

7.3.2.23. I n t e r f a c e f o r w a t e r r e f i l l i n g ( 4 . 2 . 1 1 . 5 ) 

Specific case Finland (“P”) 

Alternatively to, or in addition to what is specified in 
clause 4.2.11.5, it is allowed to install water filling 
connections compatible with the track side installations 
on the Finnish network in accordance with Figure AII1. 

▼B
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Figure A II1 The water filling adapters 

Type: Connector C for fire fighting NCU1 

Material: brass or aluminium 

Specific definition in the standard SFS 3802 (sealing 
defined by each connector manufacturer). 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

Alternatively to, or in addition to what is specified in 
clause 4.2.11.5 of this TSI, it is allowed to install a 
nozzle type water refilling interface. This nozzle type 
refilling interface must fulfil the requirements of the 
national technical rules notified for the purpose. 

7.3.2.24. S p e c i a l r e q u i r e m e n t s f o r s t a b l i n g o f 
t r a i n s ( 4 . 2 . 1 1 . 6 ) 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

Shore supply of electrical power to stabled trains must 
fulfil the requirements of the national technical rules 
notified for the purpose 

Specific case the United Kingdom (Great Britain) 
(“P”) 

It is permissible for the local external auxiliary power 
supply 400 V to be provided in accordance with the 
national technical rules notified for this purpose. 

7.3.2.25. R e f u e l l i n g e q u i p m e n t ( 4 . 2 . 1 1 . 7 ) 

Specific case Finland (“P”) 

In order to be able to be refuelled on the Finnish 
network, the fuel tank of units with a diesel filling 
interface has to be equipped with the over flow 
controller according to standards SFS 5684 and SFS 
5685. 

Specific case Ireland and UK for Northern Ireland 
(“P”) 

The refuelling equipment interface must fulfil the requi­
rements of the national technical rules notified for the 
purpose. 

▼B
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7.3.2.26. R o l l i n g s t o c k o r i g i n a t e d f r o m t h i r d 
c o u n t r y ( g e n e r a l ) 

Specific case Finland 

(“P”) The application of national technical rules instead 
of the requirements in this TSI is allowed for third 
countries' rolling stock to be used on the Finnish 
1 524 network in traffic between Finland and 3rd coun­
tries 1 520 network 

▼M3 
7.3.2.27. R e g o l i b i e x j i ġ i m m a n i ġ ġ j a t i t - t i b d i l 

k e m m f i l - v e t t u r i f e r r o v j a r j i k i f u k o l l 
f i t - t i p t a ' v e t t u r i f e r r o v j a r j i ( 7 . 1 . 2 . 2 ) 

Każ speċifiku r-Renju Unit (Gran Brittanja) (“P”) 

Kwalunkwe bidla fl-ispazju kopert minn vettura li qed 
topera kif definit fir-regoli tekniċi nazzjonali nnotifikati 
għall-proċess tal-istabbiliment tal-wisa' bejn il-linji 
(pereżempju kif deskritt f'RIS-2773-RST) se tiġi kate­
gorizzata skont l-Artikolu 15(1)(c) tar-Regolament ta' 
Implimentazzjoni tal-Kummissjoni (UE) 2018/545, u 
mhijiex se tiġi klassifikata skont l-Artikolu 21(12)(a) 
tad-Direttiva (UE) 2016/797. 

▼B 
7.4. Specific environmental conditions 

Specific conditions Austria 

Unrestricted access in Austria under winter conditions is 
granted if the following conditions are met: 

— The additional capability of the obstacle deflector to 
remove snow as specified for snow, ice and hail 
severe conditions in clause 4.2.6.1.2 shall be 
provided. 

— Locomotives and power head units shall be 
provided with sanding devices. 

Specific conditions Estonia 

For unrestricted access of rolling stock on the Estonia 
network under winter conditions, it shall be demons­
trated that the rolling stock meets the following 
requirements: 

— Temperature zone T2 as specified in clause 4.2.6.1.1 
shall be selected. 

— Snow, ice and hail severe conditions as specified in 
clause 4.2.6.1.2, excluding the scenario “Snowdrift” 
shall be selected. 

Specific conditions Finland 

For unrestricted access of rolling stock on the Finnish 
network under winter conditions, it shall be demons­
trated that the rolling stock meets the following 
requirements: 

— Temperature zone T2 as specified in clause 4.2.6.1.1 
shall be selected 

— Snow, ice and hail severe conditions as specified in 
clause 4.2.6.1.2, excluding the scenario “Snowdrift” 
shall be selected 

— Regarding the braking system, unrestricted access in 
Finland under winter conditions is granted if the 
following conditions are met: 

▼B
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— at least half of the bogies are equipped with a 
magnetic track brake for trainset or passenger 
coach of nominal speed exceeding 140 km/h. 

— all bogies are equipped with a magnetic track 
brake for trainset or passenger coach of nominal 
speed exceeding 180 km/h. 

Specific conditions France 

Unrestricted access in France under winter conditions is 
granted if the following condition is met: 

— locomotives and power head units shall be provided 
with sanding devices. 

Specific conditions Greece 

For unrestricted access to the Greek network under 
summer conditions, temperature zone T3 as specified 
in clause 4.2.6.1.1 shall be selected. 

Specific conditions Germany 

Unrestricted access in Germany under winter condi­
tions, is granted if the following condition is met: 

— locomotives and power head units shall be provided 
with sanding devices. 

Specific conditions Portugal 

For unrestricted access to the Portuguese network under 
summer conditions, temperature zone T3 as specified in 
clause 4.2.6.1.1 shall be selected. 

Specific conditions Spain 

For unrestricted access to the Spanish network under 
summer conditions, temperature zone T3 as specified 
in clause 4.2.6.1.1 shall be selected. 

Specific conditions Sweden 

For unrestricted access of rolling stock on the Swedish 
network under winter conditions, it shall be demons­
trated that the rolling stock meets the following 
requirements: 

— Temperature zone T2 as specified in clause 4.2.6.1.1 
shall be selected 

— Snow, ice and hail severe conditions as specified in 
clause 4.2.6.1.2 shall be selected 

7.5. Aspects that have to be considered in the revision 
process or in other activities of the Agency 

Further to the analysis performed during the drafting 
process of this TSI, particular aspects have being iden­
tified as of interest for the future development of the 
EU railway system. 

These aspects are of 3 different groups: 

(1) Those already subject of a basic parameter in this 
TSI, with a possible evolution of the correspon­
ding specification when the TSI will be revised. 

▼B
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(2) Those not considered in the current state of the art 
as basic parameter, but which are subject to 
research projects. 

(3) Those relevant in the framework of ongoing 
studies related to the EU railway system, which 
are not in the scope of TSIs. 

These aspects are identified below, classified according 
to the breakdown of the clause 4.2 of the TSI. 

7.5.1. Aspects related to a basic parameter in this TSI 

7.5.1.1. A x l e l o a d p a r a m e t e r ( c l a u s e 4 . 2 . 3 . 2 . 1 ) 

This basic parameter covers the interface between 
infrastructure and rolling stock regarding the vertical 
load. 

According to the TSI INF, the lines are classified as 
specified in the standard EN 15528:2008. This standard 
specifies also a categorization of railway vehicles, for 
freight wagons and particular types of locomotives and 
passenger vehicles; it will be revised to cover all types 
of rolling stock, and to cover HS lines. 

When this revision will be available, it may be of inte­
rest to include in the EC certificate delivered by the 
Notified Body the “design” classification of the unit 
under assessment: 

— Classification corresponding to the design mass 
under normal payload. 

— Classification corresponding to the design mass 
under exceptional payload. 

This aspect will have to be considered when revising 
this TSI, which already requires in its present version to 
record all data necessary to determine these 
classifications. 

It has to be noted that the requirement to the railway 
undertaking to define and control the operational load, 
as specified in the clause 4.2.2.5 of the TSI OPE will 
remain unchanged. 

7.5.1.2. A e r o d y n a m i c e f f e c t s — C r o s s w i n d 
( c l a u s e 4 . 2 . 6 . 2 . 4 ) 

Requirements on “cross wind” have been set up for 
units of maximum design speed equal to or higher 
than 250 km/h with 2 options: 

— in consistency with the TSI HS RST 2008, or 

— in consistency with the TSI CR LOC&PAS 2011. 

This will need to be reviewed when the merging of the 
2 sets of characteristics wind curves specified in the TSI 
HS RST 2008 will be finalised. 

▼B
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7.5.1.3. E f f e t t i a j r u d i n a m i ċ i f u q b i n a r j i 
b i l - b a l l a s t ( k l a w ż o l a 4 . 2 . 6 . 2 . 5 ) 

Ir-rekwiżiti dwar l-effetti ajrudinamiċi fuq binarji 
bil-ballast ġew stabbiliti għal unitajiet ta' veloċità 
massima skont id-disinn ogħla minn 250 km/h. 

Peress li l-istat attwali tat-teknoloġija ma jippermettix li 
jiġi previst rekwiżit armonizzat u lanqas metodoloġija 
ta' valutazzjoni, it-TSI tippermetti l-applikazzjoni ta' 
regoli nazzjonali. 

Din jeħtieġ li tiġi rieżaminata sabiex jitqies dan li ġej: 

— L-istudju tal-okkorrenzi ta' ġbid ta' saborra, u 
l-impatt fuq is-sikurezza korrispondenti (jekk ikun 
hemm) 

— L-iżvilupp ta' metodoloġija armonizzata u kosteffi­
kaċi applikabbli fl-UE. 

▼B 
7.5.2. Aspects not related to a basic parameter in this TSI but 

subject to research projects 

7.5.2.1. A d d i t i o n a l r e q u i r e m e n t s f o r s e c u r i t y 
r e a s o n s 

The interior of vehicles interfacing with passengers and 
train crew should provide protection of the occupants in 
the event of a collision by providing means of: 

— minimising the risk of injury due to secondary 
impact with such furniture and interior fixtures 
and fittings 

— minimising those injuries that may preclude subse­
quent escape 

Some EU research projects have been launched in 2006 
to study the consequence of railway accidents (collision, 
derailment…) on passengers, to evaluate in particular 
the risk and level of injuries; the objective is to define 
requirements and corresponding conformity assessment 
procedures related to the railway vehicles interior 
layouts and components. 

This TSI already provides a number of specifications in 
order to cover such risks, for example, Sections 4.2.2.5, 
4.2.2.7, 4.2.2.9 and 4.2.5. 

More recently, studies have been launched at Member 
State level and at European level (by the Commission 
joint research centre) regarding the protection of the 
passengers in the event of terrorist attack. 

The Agency will follow these studies, and will consider 
their outcome to define if additional basic parameters or 
requirements covering the risk of injuries of passengers 
in case of accident or terrorist attack shall be recom­
mended to the Commission. Where appropriate this TSI 
shall be amended. 

▼M3
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Pending the revision of this TSI Member States may 
use national rules to cover such risks. In any case this 
shall not prevent the access of TSI compliant rolling 
stock operating across Member State borders onto 
their national network. 

▼M3 
7.5.2.2. K u n d i z z j o n i j i e t b i e x t i n k i s e b a w t o ­

r i z z a z z j o n i g ħ a t - t q e g ħ i d f i s - s u q l i m a 
t k u n x l i m i t a t a g ħ a l n e t w e r k s p a r t i k o ­
l a r i 

Sabiex tiġi ffaċilitata ċ-ċirkolazzjoni libera 
tal-lokomottivi u tal-kowċis tal-passiġġieri, waqt 
il-preparazzjoni tar-rakkomandazzjoni ERA-REC- 
111–2015-REC tas-17 ta' Diċembru 2015 ġew żvilup­
pati il-kundizzjonijiet biex tingħata awtorizzazzjoni 
għat-tqegħid fis-suq li ma tkunx limitata għal netwerks 
partikolari. 

Dawn id-dispożizzjonijiet għandhom jiġu żviluppati 
aktar biex jiġu adattati għad-Direttiva (UE) 2016/797 
u biex jitqies ir-riarranġament tar-regoli tekniċi nazzjo­
nali, b'enfasi partikolari fuq il-kowċis tal-passiġġieri. 

▼M4 
7.5.2.3. R e g o l i g ħ a l l - i m p l i m e n t a z z j o n i 

Fl-24 ta’ Jannar 2020, il-Kummissjoni bagħtet talba 
lill-Aġenzija tal-Unjoni Ewropea għall-Ferroviji għat- 
tħejjija tal-pakkett ta’ reviżjoni tat-TSI tal-Merkanzija 
Ferrovjarja u Ekoloġika Diġitali (reviżjoni tal-2022). 

Skont id-Deċiżjoni Delegata tal-Kummissjoni (UE) 
2017/1474, il-pakkett ta’ reviżjoni tat-TSI 
tal-Merkanzija Ferrovjarja u Ekoloġika Diġitali għandu 
jinkludi dispożizzjonijiet li jirrevedu u jekk possibbli 
jissimplifikaw l-istrateġija għall-applikazzjoni tat-TSIs 
b’mod li jiżguraw tnaqqis gradwali, iżda fil-ħin, 
fid-diverġenzi mis-sistema fil-mira u jipprovdu 
l-prevedibbiltà u ċ-ċertezza legali meħtieġa għas-settur. 
Dawn id-dispożizzjonijiet għandhom ikopru perjodi ta’ 
tranżizzjoni futuri kif ukoll il-ħruġ tal-perjodu ta’ vali­
dità taċ-ċertifikati għall-kostitwenti u s-subsistemi 
tal-interoperabbiltà. 

Barra minn hekk, bl-istess objettiv li jkun żgurat tnaqqis 
gradwali, iżda fil-ħin, fid-diverġenzi mis-sistema 
fil-mira u jingħataw il-prevedibbiltà u ċ-ċertezza legali 
meħtieġa għas-settur, għandhom jiġu kkunsidrati dispo­ 
żizzjonijiet li jipprovdu l-flessibbiltà fl-applikazzjoni 
tal-verżjonijiet aġġornati tal-istandards, inkluż għal 
dawk introdotti fl-Anness IV (LOC&PAS 2019 TSI) 
tar-Regolament ta’ Implimentazzjoni tal-Kummissjoni 
(UE) Nru 2019/776 ( 1 ). 

▼B 

( 1 ) Ir-Regolament ta’ Implimentazzjoni tal-Kummissjoni (UE) 2019/776 tas-16 ta’ Mejju 
2019 li jemenda r-Regolamenti tal-Kummissjoni (UE) Nru 321/2013, (UE) 
Nru 1299/2014, (UE) Nru 1301/2014, (UE) Nru 1302/2014, (UE) Nru 1303/2014 
u (UE) 2016/919 u d-Deċiżjoni ta’ Implimentazzjoni tal-Kummissjoni 2011/665/UE 
fir-rigward tal-allinjament mad-Direttiva (UE) 2016/797 tal-Parlament Ewropew u 
tal-Kunsill u l-implimentazzjoni tal-objettivi speċifiċi stipulati fid-Deċiżjoni Delegata 
tal-Kummissjoni (UE) 2017/1474 (ĠU L 139 I, 27.5.2019, p. 108).
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7.5.3. Aspects relevant for the EU railway system but out of 
the scope of TSI's 

7.5.3.1. T r a c k i n t e r a c t i o n ( c l a u s e 4 . 2 . 3 ) — 
F l a n g e o r t r a c k l u b r i c a t i o n 

During the drafting process of this TSI, it has been 
concluded that the “flange or track lubrication” is not 
a basic parameter (no link to essential requirements as 
defined in ►M3 Direttiva (UE) 2016/797 ◄. 

Nevertheless, it appears that the actors of the railway 
sector (IMs, RUs, NSAs) need a support from the 
Agency in order to move from the current practices to 
an approach that will ensure transparency and will 
avoid any unjustified barrier to the circulation of rolling 
stock on the EU network. 

To that end, the Agency has suggested to launch a 
study together with the railway sector, with the objec­
tive to clarify the key technical and economic aspects of 
this function, considering the current situation: 

— Lubrication is required by some infrastructure mana­
gers, but also forbidden by others. 

— Lubrication may be provided by means of fixed 
installation designed by the infrastructure manager 
or by means of on board device to be provided by 
the railway undertaking. 

— Different ways of lubrication have been investigated 
by the railway sector. 

— Environmental aspects have to be considered when 
releasing grease along the track. 

In any case, it is planned to include in the “Infrastruc­
ture register” information on “flange or rail lubrication”, 
and the “European register of authorised types of 
vehicles” will mention if the rolling stock is fitted 
with on-board flange lubrication. The study mentioned 
above will clarify operating rules. 

In the meantime, Member States may continue to use 
national rules in order to cover this issue of the 
vehicle-track interface. Those rules shall be made avai­
lable either through notification to the Commission 
►M3 skont l-Artikolu 14 tad-Direttiva (UE) 
2016/797 jew permezz tar-Reġistru tal-Infrastruttura 
msemmi fl-Artikolu 49 tal-istess Direttiva ◄. 

▼B
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APPENDICES 

Appendiċi A: Imħassar intenzjonalment 

Appendix B: 1 520 mm system gauge “T”. 

Appendix C: Special provisions for mobile railway infrastructure construc­ 
tion and maintenance equipment 

Appendix D: Vagun ta’ referenza għal-lokomottivi mgħammra b’mezz ta’ 
akkoppjament awtomatiku tal-buffer taċ-ċentru u li kapaċi 
jagħmlu sforz ta’ trazzjoni tal-akkoppjament li jkun akbar 
minn 300 kN 

Appendix E: Anthropometric measurements of the driver 

Appendix F: Front visibility 

Appendix G: Servicing 

Appendiċi H Valutazzjoni tas-subsistema tal-vetturi ferrovjarji 

Appendiċi I: Aspetti li għalihom l-ispeċifikazzjoni teknika mhijiex dispo­ 
nibbli (punti mhux konklużi) 

Appendiċi J: Speċifikazzjonijiet tekniċi msemmija f'din it-TSI 

Appendiċi J-1: Standards u dokumenti normattivi 

Appendiċi J-2: Dokumenti tekniċi (disponibbli fuq is-sit web tal-ERA) 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 215 

Appendiċi A 

Imħassar intenzjonalment 

▼M3
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Appendix B 

1 520 mm system gauge “T” 

Reference profile for the track gauge 1 520 “T” of the upper parts (for rolling 
stock): 

Reference profile for the lower parts: 

▼B
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Note: For the rolling stock which is intend to be used on track of 1 520 mm, 
with the exception to pass over of marshalling humps equipped with rail brakes. 

Reference profile for the lower parts: 

Note: For the rolling stock which is intend to be used on track of 1 520 mm, able 
to pass over marshalling humps and rail brakes. 

▼B



 

02014R1302 — MT — 11.03.2020 — 004.001 — 218 

Appendix C 

Special provisions for on track machines (OTM) 

C.1 Strength of vehicle structure 

The requirements of the clause 4.2.2.4 of this TSI are complemented as 
follow: 

The machine frame shall be able to withstand either the static loads of the 
specification referenced in Annex J-1, index 7 or the static loads according 
to the specification referenced in Annex J-1, index 102 without exceeding 
the permissible values given there in. 

The corresponding structural category of the specification referenced in 
Annex J-1, index 102 is as follows: 

— for machines not permitted to be loose shunted or hump shunted: F-II; 

— for all other machines: F-I. 

The acceleration in x-direction according to the specification referenced in 
Annex J-1, index 7, Table 13 or to the specification referenced in Annex J- 
1, index 102, Table 10 shall be ± 3 g. 

C.2 Lifting and jacking 

The machine body shall incorporate lifting points by which the whole 
machine is capable of being safely lifted or jacked. The location of the 
lifting and jacking points shall be defined. 

To facilitate the work during repair or inspection or when on-tracking the 
machines, the machines shall be provided on both long sides with at least 
two lifting points, at which the machines can be lifted in empty or loaded 
condition. 

To allow positioning of jacking devices, clearances shall be provided under 
the lifting points which shall not be blocked by the presence of 
non-removable parts. The load cases shall be consistent with the ones 
chosen in Appendix C.1 of this TSI and shall apply for lifting and jacking 
under workshop and servicing operations. 

▼M3 
C.3 Imġiba dinamika fl-operat tal-ferroviji 

Huwa permess li l-karatteristiċi fl-operat tal-ferroviji jiġu determinati 
permezz ta' testijiet tal-operat tal-ferroviji jew permezz ta' referenza għal 
magna simili approvata skont it-tip kif deskritt fil-klawżola 4.2.3.4.2 ta' din 
it-TSI jew permezz ta' simulazzjoni. 

Japplikaw id-devjazzjonijiet addizzjonali li ġejjin mill-ispeċifikazzjoni 
msemmija fl-Anness J-1, indiċi 16: 

— It-test dejjem għandu jittieħed bħala l-metodu simplifikat għal dan it-tip 
ta' magni 

— meta jsiru testijiet tal-operat tal-ferroviji skont l-ispeċifikazzjoni msem­
mija fl-Anness J-1, indiċi 16 bil-profil tar-roti f'kundizzjoni ġdida, dawn 
ikunu validi għal distanza massima ta' 50 000 km. Wara 50 000 km 
huwa neċessarju li: 

— jew isir profil ġdid tar-roti; 

— jew tiġi kalkolata l-koniċità ekwivalenti tal-profil mittiekel u jiġi 
kkontrollat li dan ma jvarjax minn 50 % mill-valur tat-test 
tal-ispeċifikazzjoni msemmija fl-Anness J-1, indiċi 16 (b'differenza 
massima ta' 0.05); 
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— jew isir test ġdid skont l-ispeċifikazzjoni msemmija fl-Anness J-1, 
indiċi 16 bi profil tar-roti mittiekel; 

— b'mod ġenerali, it-testijiet stazzjonarji biex jiġu determinati l-parametri 
ta' tagħmir tas-sewqan karatteristiku skont l-ispeċifikazzjoni msemmija 
fl-Anness J-1, indiċi 16, klawżola 5.3.1 mhumiex meħtieġa; 

— jekk il-veloċità tat-test meħtieġa ma tkunx tista' tinkiseb mill-magna 
stess, il-magna għandha tiġi rmonkata għat-testijiet. 

L-imġiba fl-operat tal-ferroviji tista' tiġi ppruvata permezz ta' simulazzjoni 
tat-testijiet deskritti fl-ispeċifikazzjoni msemmija fl-Anness J-1, indiċi 16 
(bl-eċċezzjonijiet kif speċifikat hawn fuq) meta jkun hemm mudell validat 
rappreżentattiv tal-binarju u tal-kundizzjonijiet tal-operat tal-magna. 

Jenħtieġ li jiġi vvalidat mudell ta' magna għas-simulazzjoni tal-karatteristiċi 
fl-operat permezz tat-tqabbil tar-riżultati tal-mudell mar-riżultati tat-testijiet 
tal-operat fejn jintuża l-istess input għall-karatteristiċi tal-binarju. 

Mudell validat huwa mudell ta' simulazzjoni li jkun ġie verifikat permezz ta' 
test attwali tal-operat tal-ferrovija li jeċita s-sospensjoni b'mod suffiċjenti u 
meta jkun hemm korrelazzjoni mill-qrib bejn ir-riżultati tat-test tal-operat 
tal-ferrovija u l-previżjonijiet mill-mudell ta' simulazzjoni fuq l-istess 
binarju tat-test. 
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Appendiċi D 

Vagun ta’ referenza għal-lokomottivi mgħammra b’mezz ta’ akkoppjament 
awtomatiku tal-buffer taċ-ċentru u li kapaċi jagħmlu sforz ta’ trazzjoni 

tal-akkoppjament li jkun akbar minn 300 kN 

Għall-ħabtiet bejn unità ferrovjarja u vagun, li t-tnejn ikunu mgħammra b’mezz ta’ 
akkoppjament tqil, il-vagun għandu jkun rappreżentat b’massa ta’ 80 t li jkollha 
biss grad wieħed ta’ libertà fid-direzzjoni translazzjonali x. Il-ġeometrija 
tal-interfaċċja tal-vagun tidher fil-Grafika D.1. Għandu jkun preżunt li 
l-ġeometrija tal-ħajt tat-tarf u tar-ras tal-mezz ta’ akkoppjament hija riġida. Din 
għandha tkun mgħammra b’mezz ta’ akkoppjament taċ-ċentru b’tefgħa ta’ 110 mm 
u bil-karatteristika ta’ spjazzament sfurzat indikata fil-Grafika D.2. Il-kapaċità ta’ 
assorbiment totali tal-enerġija tal-mezz ta’ akkoppjament tal-vagun hija 77 kJ. 
Il-ġeometrija tar-ras tal-mezz ta’ akkoppjament u l-għoli fuq il-wiċċ tal-linja ferrov­
jarja għandhom ikunu daqs dik tal-unità ferrovjarja tal-impatt. Id-distanza lonġitu­
dinali tal-pjan tal-mezz ta’ akkoppjament mal-ħajt tat-tarf tal-vagun għandha tkun 
645 mm. Għal simplifikazzjoni, hu permess li l-irjus tal-mezzi ta’ akkoppjament 
jiġu mudellati skont il-ġeometrija u l-għoli mogħtija fil-Grafika D.1. 
Dimensjonijiet f’millimetri 

Tifsira: 
1. tmiem il-vagun 
2. wiċċ il-linja ferrovjarja 
3. pjan tal-mezz ta’ akkoppjament 

Grafika D.1 

L-interfaċċja tal-vagun bil-mezz ta’ akkoppjament taċ-ċentru 

Tifsira: 
Y forza tal-mezz ta’ akkoppjament – mezz ta’ akkoppjament, f’kN 
X spostament, f’mm 

Grafika D.2 

Karatteristika tal-mezz ta’ akkoppjament tal-vagun i 
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Appendix E 

Anthropometric measurements of the driver 

The following data represents the “state of the art” and shall be used. 

Note: they will be subject of an EN standard currently under drafting process. 

— Principal anthropometric measurements of the shortest and tallest driving 
staff: 

The dimensions given in Appendix E of the UIC 651 (4th edition, July 2002) 
shall be taken into consideration. 

— Additional anthropometric dimensions of the shortest and tallest driving staff: 

The dimensions given in Appendix G of the UIC 651 (4th edition, July 2002) 
shall be taken into consideration. 

▼B
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Appendix F 

Front visibility 

The following data represents the “state of the art” and shall be used. 

Note: they will be subject of an EN standard currently under drafting process. 

F.1. General 

The design of the cab shall support the drivers' view of all external 
information that form part of the driving task as well as protecting the 
driver from external sources of visual interference. This shall include the 
following: 

— Flicker at the lower edge of the windscreen, which can cause fatigue, 
shall be reduced 

— Protection shall be provided from the sun and glare of headlights from 
oncoming trains, without reducing the drivers' view of external signs, 
signals and other visual information 

— Location of cab equipment shall not block or distort the drivers view 
of external information 

— The dimension, location, shape and finishes (including maintenance) of 
the windows shall not inhibit the drivers external view and shall 
support the driving task 

— The location, type and quality of windscreen cleaning and clearance 
devices shall ensure that the driver is able to maintain a clear external 
view in most weather and operating conditions, and shall not inhibit 
the drivers external view. 

— The driver's cab shall be designed in such a way that the driver is 
facing forwards when driving. 

— The driver's cab shall be designed to allow the driver at his seated 
driving position a clear and unobstructed line of sight in order to 
distinguish fixed signals set to both the left and right of the track, 
as defined in Appendix D of the UIC 651(4th edition, July 2002). 

Note: the position of the seat in the Appendix D mentionned here above 
has to be considered as an example; the TSI does not impose the position 
of the seat (left, central or right) in the cab; the TSI does not impose the 
standing driving position on all types of units. 

The rules expressed in the Appendix above govern the conditions of 
visibility for each running direction along straight track and in curves 
with a radius of 300 m and more. They apply to the position(s) of the 
driver. 

Notes: 

— in case of cab fitted with 2 driver's seats (option with 2 driving posi­
tions), they apply to the 2 seated positions. 

— for locomotives with central cab and for OTMs, the clause 4.2.9.1.3.1 
of the TSI specify particular conditions. 
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F.2. Reference position of vehicle in relation to track: 

The clause 3.2.1 of the UIC 651(4th edition, July 2002) shall apply. 

The supplies and payload shall be considered as defined in the specifica­
tion referenced in Annex J-1, index 13 and clause 4.2.2.10 of this TSI. 

F.3. Reference position for the eyes of crew members 

The clause 3.2.2 of the UIC 651(4th edition, July 2002) shall apply. 

The distance from the driver's eyes in seating posture to the windscreen 
shall be higher than or equal to 500 mm. 

F.4. Conditions of visibility 

The clause 3.3 of the UIC 651(4th edition, July 2002) shall apply. 

Note: the clause 3.3.1 of the UIC 651 refers for the standing position to its 
clause 2.7.2, specifying a minimum distance of 1.8 meters between floor 
and top edge of the front window. 

▼B
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Appendix G 

Servicing 

Connections for the toilet discharge system on rolling stock: 

Figure G1 

Evacuation nozzle (Inner part) 

General tolerances +/– 0,1 

Material: stainless steel 
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Figure G2 

Optional flushing connection for the toilet tank (Inner part) 

General tolerances +/– 0,1 

Material: stainless steel 
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Appendiċi H 

Valutazzjoni tas-subsistema tal-vetturi ferrovjarji 

H.1 Kamp ta' applikazzjoni 

Dan l-Appendiċi jindika l-valutazzjoni tal-konformità tas-subsistema 
tal-vetturi ferrovjarji. 

H.2 Karatteristiċi u moduli 

Il-karatteristiċi tas-subsistema li għandhom jiġu vvalutati fil-fażijiet diffe­
renti tad-disinn, l-iżvilupp u l-produzzjoni huma mmarkati b'X fit-Tabella 
H.1. Salib fil-kolonna 4 tat-Tabella H.1 jindika li l-karatteristiċi rilevanti 
għandhom jiġu verifikati billi tiġi ttestjata kull subsistema individwali. 

Tabella H.1 

Valutazzjoni tas-subsistema tal-vetturi ferrovjarji 

1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni 

Proċedura ta' 
valutazzjoni 
partikolari Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Struttura u partijiet 
mekkaniċi 

4.2.2 

Akkoppjament intern 4.2.2.2.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Akkoppjament tat-truf 4.2.2.2.3 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Mezz ta' akkoppjament 
awtomatiku tal-buffer 
taċ-ċentru (IC) 

5.3.1 X X X — 

Akkoppjament tat-truf 
manwali IC 

5.3.2 X X X — 

Akkoppjament ta' 
salvataġġ 

4.2.2.2.4 X X mhux 
applikabbli 

— 

Akkoppjament ta' salva­
taġġ IC 

5.3.3 X X X 

Aċċess tal-persunal 
għall-akkoppjament u 
għad-diżakkoppjament 

4.2.2.2.5 X X mhux 
applikabbli 

— 

Passarelli 4.2.2.3 X X mhux 
applikabbli 

— 

Is-saħħa tal-istruttura 
tal-vettura 

4.2.2.4 X X mhux 
applikabbli 

— 

Sikurezza passiva 4.2.2.5 X X mhux 
applikabbli 

— 

Irfigħ u ġġakkjar 4.2.2.6 X X mhux 
applikabbli 

— 

L-immuntar ta' apparat 
mal-istruttura tal-bodi 
tal-karozza 

4.2.2.7 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Bibien ta' aċċess għall- 
persunal u l-merkanzija 

4.2.2.8 X X mhux 
applikabbli 

— 

Karatteristiċi mekkaniċi 
tal-ħġieġ 

4.2.2.9 X mhux 
applikabbli 

mhux 
applikabbli 

— 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Kundizzjonijiet 
tat-tagħbija u massa 
ponderata 

4.2.2.10 X X X 6.2.3.1 

Interazzjoni 
mal-binarji u wisa' 
bejn il-linji 

4.2.3 

Wisa' bejn il-linji 4.2.3.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Tagħbija fuq ir-rota 4.2.3.2.2 X X mhux 
applikabbli 

6.2.3.2 

Karatteristiċi tal-vetturi 
ferrovjarji għall-kompa­
tibbiltà ma' sistemi 
tad-detezzjoni 
tal-ferroviji 

4.2.3.3.1 X X X - 

Monitoraġġ 
tal-kundizzjoni 
tal-bering tal-fus 

4.2.3.3.2 X X mhux 
applikabbli 

— 

Sikurezza kontra l-ħruġ 
tal-ferroviji 'l barra 
mil-linji fuq binarju 
milwi 

4.2.3.4.1 X X mhux 
applikabbli 

6.2.3.3 

Rekwiżiti għall-imġiba 
dinamika fl-operat 
tal-ferroviji 

4.2.3.4.2 a) X X mhux 
applikabbli 

6.2.3.4 

Sistemi attivi – rekwiżit 
ta' sikurezza 

4.2.3.4.2 b) X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.5 

Valuri ta' limitu għas- 
sikurezza fl-operat 
tal-ferroviji 

4.2.3.4.2.1 X X mhux 
applikabbli 

6.2.3.4 

Valuri ta' limitu għat- 
tagħbija fuq il-binarji 

4.2.3.4.2.2 X X mhux 
applikabbli 

6.2.3.4 

Koniċità ekwivalenti 4.2.3.4.3 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Valuri ta' disinn għal 
profili ġodda tar-roti 

4.2.3.4.3.1 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.6 

Valuri fis-servizz ta' 
koniċità ekwivalenti 
tas-sett tar-roti 

4.2.3.4.3.2 X — 

Disinn strutturali 
tal-qafas tal-bogie 

4.2.3.5.1 X X. mhux 
applikabbli 

— 

Karatteristiċi mekkaniċi 
u ġeometriċi ta' settijiet 
tar-roti 

4.2.3.5.2.1 X X X 6.2.3.7 

Karatteristiċi mekkaniċi 
u ġeometriċi tar-roti 

4.2.3.5.2.2 X X X — 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Roti (IC) 5.3.2 X X X 6.1.3.1 

Sistemi awtomatiċi ta' 
gejġ varjabbli 

4.2.3.5.3 X X X 6.2.3.7a 

Sistemi awtomatiċi ta' 
gejġ varjabbli (IC) 

5.3.4a X X X 6.1.3.1a 

Raġġ minimu tal-kurva 4.2.3.6 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Ilqugħ ta' sikurezza 4.2.3.7 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Ibbrejkjar 4.2.4 

Rekwiżiti funzjonali 4.2.4.2.1 X X mhux 
applikabbli 

- 

Rekwiżiti tas-sikurezza 4.2.4.2.2 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.5 

Tip ta' sistema 
tal-ibbrejkjar 

4.2.4.3 X X mhux 
applikabbli 

— 

Kmand ta' bbrejkjar 4.2.4.4 

Ibbrejkjar f'każ ta' 
emerġenza 

4.2.4.4.1 X X X — 

Ibbrejkjar tas-servizz 4.2.4.4.2 X X X — 

Kmand ta' bbrejkjar 
dirett 

4.2.4.4.3 X X X — 

Kmand ta' bbrejkjar 
dinamiku 

4.2.4.4.4 X X mhux 
applikabbli 

— 

Kmand ta' bbrejkjar 
għall-ipparkjar 

4.2.4.4.5 X X X — 

Prestazzjoni 
tal-ibbrejkjar 

4.2.4.5 

Rekwiżiti ġenerali 4.2.4.5.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Ibbrejkjar f'każ ta' 
emerġenza 

4.2.4.5.2 X X X 6.2.3.8 

Ibbrejkjar tas-servizz 4.2.4.5.3 X X X 6.2.3.9 

Kalkoli b'rabta 
mal-kapaċità termali 

4.2.4.5.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Brejk għall-ipparkjar 4.2.4.5.5 X mhux 
applikabbli 

mhux 
applikabbli 

- 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Limitu tal-profil ta' 
adeżjoni bejn ir-rota u 
l-binarju 

4.2.4.6.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Sistema tal-protezzjoni 
kontra ż-żliq tar-roti 

4.2.4.6.2 X X mhux 
applikabbli 

6.2.3.10 

Sistema tal-protezzjoni 
kontra ż-żliq 
tar-roti (IC) 

5.3.5 X X X 6.1.3.2 

Interfaċċa mas-sistema 
ta' trazzjoni - Sistemi 
tal-ibbrejkjar marbuta 
mas-sistema ta' trazzjoni 
(elettrika, idrodinamika) 

4.2.4.7 X X X — 

Sistema tal-ibbrejkjar 
indipendenti 
mill-kundizzjonijiet ta' 
adeżjoni 

4.2.4.8 

Elementi ġenerali 4.2.4.8.1. X mhux 
applikabbli 

mhux 
applikabbli 

— 

Brejk manjetiku 
tal-binarji 

4.2.4.8.2. X X mhux 
applikabbli 

— 

Brejk b'eddy current fuq 
il-binarju 

4.2.4.8.3 X X mhux 
applikabbli 

— 

Indikazzjoni tal-istat u 
tal-ħsara tal-brejk 

4.2.4.9 X X X — 

Rekwiżiti tal-ibbrejkjar 
għall-fini ta' salvataġġ 

4.2.4.10 X X mhux 
applikabbli 

— 

Elementi b'rabta 
mal-passiġġieri 

4.2.5 

Sistemi sanitarji 4.2.5.1 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.11 

Sistema 
tal-komunikazzjoni li 
tinstema' 

4.2.5.2 X X X — 

Allarm tal-passiġġieri 4.2.5.3 X X X — 

Allarm tal-passiġġieri – 
rekwiżiti ta' sikurezza 

4.2.5.3 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.5 

Apparat ta' komunikazz­
joni għall-passiġġieri 

4.2.5.4 X X X — 

Bibien esterni: aċċess 
għal u ħruġ minn 
Vetturi Ferrovjarji 

4.2.5.5 X X X — 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Bibien esterni – rekwi­ 
żiti ta' sikurezza 

4.2.5.5 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.5 

Kostruzzjoni tas-sistema 
ta' bibien esterni 

4.2.5.6 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Bibien ta' bejn l-unitajiet 4.2.5.7 X X mhux 
applikabbli 

— 

Kwalità tal-arja interna 4.2.5.8 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.12 

Twieqi tal-ġenb tal-bodi 4.2.5.9 X — 

Kundizzjonjiet 
ambjentali u effetti 
ajrudinamiċi 

4.2.6 

Kundizzjonijiet 
ambjentali 

4.2.6.1 

Temperatura 4.2.6.1.1 X mhux appli­
kabbli X ( 

1 ) 
mhux 

applikabbli 
— 

Silġ u borra 4.2.6.1.2 X mhux appli­
kabbli X ( 

1 ) 
mhux 

applikabbli 
— 

( 
1 ) Test tat-tip jekk u 

kif definit 
mill-Applikant. 

Effetti ajrudinamiċi 4.2.6.2 

Effetti ta' slipstream fuq 
passiġġieri fuq 
il-pjattaforma u fuq 
ħaddiema maġenb 
il-binarji 

4.2.6.2.1 X X mhux 
applikabbli 

6.2.3.13 

Varjazzjoni tal-pressjoni 
tar-ras tal-ferrovija 

4.2.6.2.2 X X mhux 
applikabbli 

6.2.3.14 

Varjazzjonijiet massimi 
tal-pressjoni fil-mini 

4.2.6.2.3 X X mhux 
applikabbli 

6.2.3.15 

Riħ inkroċjat 4.2.6.2.4 X mhux 
applikabbli 

mhux 
applikabbli 

6.2.3.16 

Dwal esterni u apparat 
ta' twissija viżibbli u li 
tinstema' 

4.2.7 

Dwal esterni ta' 
quddiem u ta' wara 

4.2.7.1 

Dwal ta' quddiem 

IC 

4.2.7.1.1 

5.3.6 

X X mhux 
applikabbli 

–6.1.3.3 

▼M3



 

02014R1302 — MT — 11.03.2020 — 004.001 — 231 

1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Dwal li jimmarkaw 
il-pożizzjoni 

IC 

4.2.7.1.2 

5.3.7 

X X mhux 
applikabbli 

–6.1. 3.4 

Dwal ta' wara 

IC 

4.2.7.1.3 

5.3.8 

X X mhux 
applikabbli 

–6.1.3.5 

Kontrolli tal-fanali 4.2.7.1.4 X X mhux 
applikabbli 

— 

Ħorn 4.2.7.2 

Elementi ġenerali– ħoss 
ta' twissija 

IC 

4.2.7.2.1 

5.3.9 

X X mhux 
applikabbli 

–6.1.3.6 

Livelli ta' pressjoni 
akustika tal-ħorn 
tat-twissija 

4.2.7.2.2 

5.3.9 

X X mhux 
applikabbli 

6.2.3.17 

6.1.3.6 

Protezzjoni 4.2.7.2.3 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Kontroll 4.2.7.2.4 X X mhux 
applikabbli 

— 

Trazzjoni u tagħmir 
tal-elettriku 

4.2.8 

Prestazzjoni 
tat-trazzjoni 

4.2.8.1 

Elementi ġenerali 4.2.8.1.1 

Rekwiżiti dwar 
il-prestazzjoni 

4.2.8.1.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Provvista tal-enerġija 
elettrika 

4.2.8.2 

Elementi ġenerali 4.2.8.2.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Operat fil-firxa ta' 
vultaġġi u ta' frekwenzi 

4.2.8.2.2 X X mhux 
applikabbli 

— 

Brejk riġenerattiv 
b'enerġija għal-linja ta' 
kuntatt sospiża 

4.2.8.2.3 X X mhux 
applikabbli 

— 

Potenza u kurrent 
massimi mil-linja ta' 
kuntatt sospiża 

4.2.8.2.4 X X mhux 
applikabbli 

6.2.3.18 

Kurrent massimu meta 
l-ferroviji jkunu weqfin, 
għas-sistemi ta' kurrent 
dirett (DC) 

4.2.8.2.5 X X mhux 
applikabbli 

— 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Fattur tal-potenza 4.2.8.2.6 X X mhux 
applikabbli 

6.2.3.19 

Disturbi fis-sistema 
tal-enerġija 

4.2.8.2.7 X X mhux 
applikabbli 

— 

Funzjoni tal-kejl 
tal-konsum tal-enerġija 

4.2.8.2.8 X X mhux 
applikabbli 

— 

Rekwiżiti marbuta 
mal-pantografu 

4.2.8.2.9 X X mhux 
applikabbli 

6.2.3.20 & 21 

Pantografu (IC) 5.3.10 X X X 6.1.3.7 

Strixxi ta' kuntatt (IC) 5.3.11 X X X 6.1.3.8 

Protezzjoni elettrika 
tal-ferrovija 

Interruttur taċ-ċirkwit 
ewlieni IC 

4.2.8.2.10 

5.3.12 

X X mhux 
applikabbli 

— 

Sistema tad-diżil u 
sistemi oħra ta' trazzjoni 
termali 

4.2.8.3 - - - Direttiva oħra 

Protezzjoni kontra 
l-perikli tal-elettriku 

4.2.8.4 X X mhux 
applikabbli 

— 

Kabina u operat 4.2.9 

Kabina tas-sewqan 4.2.9.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Elementi ġenerali 4.2.9.1.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Aċċess u ħruġ 4.2.9.1.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Aċċess u ħruġ f'kundiz­
zjonijiet tal-operat 

4.2.9.1.2.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Ħruġ ta' emerġenza 
mill-kabina tas-sewqan 

4.2.9.1.2.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Viżibbiltà esterna 4.2.9.1.3 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Viżibbiltà ta' quddiem 4.2.9.1.3.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Viżibbiltà minn wara u 
mill-ġenb 

4.2.9.1.3.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Tqassim fuq ġewwa 4.2.9.1.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Is-sit tas-sewwieq 

IC 

4.2.9.1.5 

5.3.13 

X 

X 

mhux appli­
kabbli 

X 

mhux appli­
kabbli 

X 

— 

Id-desk tas-sewwieq - 
Ergonomija 

4.2.9.1.6 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Kontroll tal-klima u 
kwalità tal-arja 

4.2.9.1.7 X X mhux 
applikabbli 

6.2.3.12 

Tidwil intern 4.2.9.1.8 X X mhux 
applikabbli 

— 

Windskrin-Karatteristiċi 
mekkaniċi 

4.2.9.2.1 X X mhux 
applikabbli 

6.2.3.22 

Windskrin-Karatteristiċi 
ottiċi 

4.2.9.2.2 X X mhux 
applikabbli 

6.2.3.22 

Windskrin-Tagħmir 4.2.9.2.3 X X mhux 
applikabbli 

— 

Interfaċċa bejn 
is-sewwieq u l-magna 

4.2.9.3 

Funzjoni ta' kontroll 
tal-attività tas-sewwieq 

4.2.9.3.1 X X X — 

Indikazzjoni tal-veloċità 4.2.9.3.2 - - - — 

Unità tad-displej u 
skrins tas-sewwieq 

4.2.9.3.3 X X mhux 
applikabbli 

— 

Kontrolli u indikaturi 4.2.9.3.4 X X mhux 
applikabbli 

— 

Tikkettar 4.2.9.3.5 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Funzjoni ta' kontroll 
mill-bogħod bir-radju 
mill-persunal għall- 
operazzjoni ta' shunting 

4.2.9.3.6 X X mhux 
applikabbli 

— 

Għodod abbord u 
tagħmir portabbli 

4.2.9.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Faċilità tal-ħżin għall- 
effetti personali 
tal-persunal 

4.2.9.5 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Apparat ta' 
reġistrazzjoni 

4.2.9.6 X X X — 
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Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Sikurezza kontra 
n-nirien u 
evakwazzjoni 

4.2.10 

Elementi ġenerali u 
kategorizzazzjoni 

4.2.10.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Miżuri biex jiġi 
prevenut in-nar 

4.2.10.2 X X mhux 
applikabbli 

— 

Miżuri għad-detezzjoni/ 
kontroll tan-nar 

4.2.10.3 X X mhux 
applikabbli 

— 

Rekwiżiti relatati ma' 
emerġenzi 

4.2.10.4 X X mhux 
applikabbli 

— 

Rekwiżiti relatati 
mal-evakwazzjoni 

4.2.10.5 X X mhux 
applikabbli 

— 

Servizz ta' 
manutenzjoni 

4.2.11 

Tindif tal-windskrin 
tal-kabina tas-sewqan 

4.2.11.2 X X mhux 
applikabbli 

— 

Konnessjoni 
mas-sistema ta' tbattil 
tat-tojlits 

IC 

4.2.11.3 

5.3.14 

X mhux 
applikabbli 

mhux 
applikabbli 

— 

Tagħmir għall-mili 
mill-ġdid tal-ilma 

4.2.11.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Interfaċċa għall-mili 
mill-ġdid tal-ilma 

IC 

4.2.11.5 

5.3.15 

X mhux 
applikabbli 

mhux 
applikabbli 

— 

Rekwiżiti speċjali għall- 
ipparkjar (stabling) 
tal-ferroviji 

4.2.11.6 X X mhux 
applikabbli 

— 

Tagħmir għar-riforni­
ment tal-fjuwil 

4.2.11.7 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Tindif tal-parti ta' 
ġewwa tal-ferrovija – 
provvista tal-enerġija 
elettrika 

4.2.11.8 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Dokumentazzjoni 
għall-operat u 
l-manutenzjoni 

4.2.12 

Elementi ġenerali 4.2.12.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Dokumentazzjoni 
ġenerali 

4.2.12.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 
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1 2 3 4 5 

Karatteristiċi li għandhom jiġu vvalutati, kif 
speċifikat fil-klawżola 4.2 ta' din it-TSI 

Fażi tad-disinn u l-iżvilupp Fażi 
tal-produzzjoni Proċedura ta' 

valutazzjoni 
partikolari 

Rieżami tad-disinn Test tat-Tip Test ta' Rutina 

Element tas-subsistema 
tal-Vetturi Ferrovjarji Klawżola Klawżola 

Dokumentazzjoni rela­
tata mal-manutenzjoni 

4.2.12.3 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Il-fajl tal-ġustifikazzjoni 
tad-disinn 
tal-manutenzjoni 

4.2.12.3.1 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Il-fajl tad-deskrizzjoni 
tal-manutenzjoni 

4.2.12.3.2 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Dokumentazzjoni 
operattiva 

4.2.12.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Dijagramma u struzzjo­
nijiet ta' rfigħ 

4.2.12.4 X mhux 
applikabbli 

mhux 
applikabbli 

— 

Deskrizzjonijiet relatati 
mas-salvataġġ 

4.2.12.5 X mhux 
applikabbli 

mhux 
applikabbli 

— 
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Appendiċi I 

Aspetti li għalihom l-ispeċifikazzjoni teknika mhijiex disponibbli 

(punti mhux konklużi) 

Punti mhux konklużi li jirrigwardjaw il-kompatibbiltà teknika bejn il-vettura u 
n-netwerk: 

Element tas-subsistema tal-Vetturi 
Ferrovjarji 

Klawżola ta' din 
it-TSI 

Aspett tekniku li mhuwiex kopert 
minn din it-TSI Kummenti 

Kompatibbiltà ma' sistemi 
tad-detezzjoni tal-ferroviji 

4.2.3.3.1 Ara l-ispeċifikazzjoni msem­
mija fl-Anness J-2, indiċi 1. 

Punti mhux konklużi identifikati 
wkoll fit-TSI CCS. 

Imġiba dinamika fl-operat 
tal-ferroviji għal sistema 
tal-gejġ tal-linji ferrovjarji ta' 
1 520 mm 

4.2.3.4.2 

4.2.3.4.3 

Imġiba dinamika fl-operat 
tal-ferroviji. Koniċità 
ekwivalenti. 

Id-dokumenti normattivi msem­
mija fit-TSI huma bbażati fuq 
l-esperjenza miksuba fuq 
is-sistema ta' 1 435 mm. 

Sistema tal-ibbrejkjar indipen­
denti mill-kundizzjonijiet ta' 
adeżjoni 

4.2.4.8.3 Brejk b'eddy current fuq 
il-binarju 

Tagħmir mhux obbligatorju. 

Kompatibbiltà elettromanjetika 
man-netwerk ikkonċernat. 

Effett ajrudinamiku fuq binarju 
bil-ballast għal RST ta' veloċità 
tad-disinn > 250 km/h 

4.2.6.2.5 Valur ta' limitu u valutazzjoni 
tal-konformità sabiex jiġu limi­
tati r-riskji kkawżati 
mill-projezzjoni tal-ballast 

Xogħol li qed isir fis-CEN. 

Punt mhux konkluż fit-TSI INF 
ukoll. 

Punti mhux konklużi li mhumiex marbuta mal-kompatibbiltà teknika bejn 
il-vettura u n-netwerk: 

Element tas-subsistema tal-Vetturi 
Ferrovjarji 

Klawżola ta' din 
it-TSI 

Aspett tekniku li mhuwiex kopert 
minn din it-TSI Kummenti 

Sistemi ta' Trażżin u Kontroll 
tan-Nar 

4.2.10.3.4 Valutazzjoni tal-konformità ta' 
FCCS (Sistemi ta' Trażżin u 
Kontroll tan-Nar) oħra għajr 
diviżjonijiet sħaħ. 

Proċedura tal-valutazzjoni 
tal-effiċjenza għall-kontroll 
tan-nar u d-duħħan żviluppata 
mis-CEN fuq talba għal stan­
dard maħruġa mill-ERA. 
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Appendiċi J 

Speċifikazzjonijiet tekniċi msemmija f'din it-TSI 

J.1 Standards u dokumenti normattivi 

TSI Dokument normattiv 

Nru tal- 
Indiċi 

Karatteristiċi li għandhom jiġu 
vvalutati Punt Nru tad-Dokument Punti obbligatorji 

1 Akkoppjament intern għal 
unitajiet artikolati 

4.2.2.2.2 EN 12663-1:2010+A1:2014 6.5.3, 6.7.5 

2 Akkoppjament tat-truf – tip 
UIC manwali – interfaċċa 
tal-pajpijiet 

4.2.2.2.3 EN 15807:2011 klawżola rilevanti ( 1 ) 

3 Akkoppjament tat-truf – tip 
UIC manwali – viti tat-tarf 

4.2.2.2.3 EN 14601:2005+ A1:2010 klawżola rilevanti ( 1 ) 

4 Akkoppjament tat-truf – tip 
UIC manwali – lokazzjoni late­
rali ta' pajpijiet u viti 
tal-brejkijiet 

4.2.2.2.3 UIC 648:Settembru 2001 klawżola rilevanti ( 1 ) 

5 Akkoppjament ta' salvataġġ - 
interfaċċa ma' unità ta' rkupru 

4.2.2.2.4 UIC 648:Settembru 2001 klawżola rilevanti ( 1 ) 

6 Aċċess tal-persunal għat- 
tagħmir tal-akkoppjament u 
tad-diżakkoppjament – spazju 
għall-persunal tax-shunting 

4.2.2.2.5 EN 16839:2017 4 

7 Is-saħħa tal-istruttura 
tal-vettura – elementi ġenerali 

4.2.2.4 EN 12663-1:2010+A1:2014 klawżola rilevanti ( 1 ) 

Saħħa tal-istruttura tal-vettura 
– kategorizzazzjoni tal-vetturi 
ferrovjarji 

5.2 

Saħħa tal-istruttura tal-vettura 
– metodu ta' verifika 

9.2 

Saħħa tal-istruttura tal-vettura 
– rekwiżiti alternattivi għall- 
OTMs 

Appendiċi C 

Taqsima C.1 

6.1 sa 6.5 

▼M4 

8 Sikurezza passiva – ġenerali 4.2.2.5 EN 15227:2008+A1:2010 klawżola rilevanti 
Nru ( 1 ) 

Għajr l-Anness A 

Sikurezza passiva – 
kategorizzazzjoni 

4-Tabella 1 

Sikurezza passiva – xenarji 5-Tabella 2, 6. 

Sikurezza passiva – diflettur 
tal-ostakli 

6.5 

▼M3 

9 Irfigħ u ġġakkjar - ġeometrija 
ta' punti permanenti u punti li 
jistgħu jitneħħew 

4.2.2.6 EN 16404:2016 5.2, 5.3 

▼M4 

10 Irfigħ u ġġakkjar – immarkar 4.2.2.6 EN 15877-2:2013 4.5.19 

▼M3 

11 Irfigħ u ġġakkjar - metodu ta' 
verifika tas-saħħa 

4.2.2.6 EN 12663-1:2010+A1:2014 6.3.2, 6.3.3, 9.2 

▼M3
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12 L-immuntar ta' apparat 
mal-istruttura tal-bodi 
tal-karozza 

4.2.2.7 EN 12663-1:2010+A1:2014 6.5.2 

13 Kundizzjonijiet tat-tagħbija u 
massa ponderata – kundizzjo­
nijiet tat-tagħbija 

ipoteżi tal-kundizzjonijiet 
tat-tagħbija 

4.2.2.10 EN 15663:2009 

/AC:2010 

2.1 

klawżola rilevanti ( 1 ) 

14 Wisa' bejn il-linji – metodu, 
kontorni ta' referenza 

4.2.3.1 EN 15273-2:2013+A1:2016 klawżola rilevanti ( 1 ) 

Wisa' bejn il-linji – metodu, 
kontorni ta' referenza 

verifika ta' brejkijiet b'eddy 
current fuq il-binarju 

verifika tal-gejġ tal-pantografu 

4.2.4.8.3(3) A.3.12 

Wisa' bejn il-linji – metodu, 
kontorni ta' referenza 

verifika ta' brejkijiet b'eddy 
current fuq il-binarju 

verifika tal-gejġ tal-pantografu 

4.2.3.1 klawżola rilevanti ( 1 ) 

15 Monitoraġġ tal-kundizzjoni 
tal-bering tal-fus – Żona 
viżibbli għat-tagħmir maġenb 
il-binarju 

4.2.3.3.2.2 EN 15437-1:2009 5.1, 5.2 

16 Imġiba dinamika fl-operat 
tal-ferroviji 

4.2.3.4.2 

Appendiċi C 

EN 14363:2016 klawżola rilevanti ( 1 ) 

17 Imġiba dinamika fl-operat 
tal-ferroviji – valuri ta' limitu 
għas-sikurezza fl-operat 
tal-ferroviji 

4.2.3.4.2.1 EN 14363:2016 7.5 

18 MHUX UŻAT 

19 Imġiba dinamika fl-operat 
tal-ferroviji – valuri ta' limitu 
għat-tagħbija fuq il-binarji 

4.2.3.4.2.2 EN 14363: 2016 7.5 

20 Disinn strutturali tal-qafas 
tal-bogie 

4.2.3.5.1 EN 13749:2011 6.2, 

Anness C 

21 Disinn strutturali tal-qafas 
tal-bogie – konnessjoni 
tal-bodi mal-bogie 

4.2.3.5.1 EN 12663-1:2010+A1:2014 klawżola rilevanti ( 1 ) 

22 Ibbrejkjar – tip ta' sistema 
tal-ibbrejkjar, sistema 
tal-ibbrejkjar UIC 

4.2.4.3 

6.2.7a 

EN 14198:2016 5.4 

23 Prestazzjoni tal-ibbrejkjar – 
kalkolu – elementi ġenerali 

4.2.4.5.1 EN 14531-1:2005 jew 

EN 14531-6:2009 

klawżola rilevanti ( 1 ) 

24 Prestazzjoni tal-ibbrejkjar – 
koeffiċjent tal-frizzjoni 

4.2.4.5.1 EN 14531-1:2005 5.3.1.4 

▼M3
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25 Prestazzjoni tal-ibbrejkar f'każ 
ta' emerġenza – ħin ta' 
rispons/ħin ta' dewmien 

4.2.4.5.2 EN 14531-1:2005 5.3.3 

Prestazzjoni tal-ibbrejkar f'każ 
ta' emerġenza – perċentwal 
tal-piż ibbrejkjat 

5.12 

26 Prestazzjoni tal-ibbrejkar f'każ 
ta' emerġenza – kalkolu 

4.2.4.5.2 EN 14531-1:2005 jew 

EN 14531-6:2009 

klawżola rilevanti ( 1 ) 

27 Prestazzjoni tal-ibbrejkjar f'każ 
ta' emerġenza – koeffiċjent 
tal-frizzjoni 

4.2.4.5.2 EN 14531-1:2005 5.3.1.4 

28 Prestazzjoni tal-ibbrejkar 
tas-servizz – kalkolu 

4.2.4.5.3 EN 14531-1:2005 jew 

EN 14531-6:2009 

klawżola rilevanti ( 1 ) 

29 Prestazzjoni tal-brejk għall- 
ipparkjar – kalkolu 

4.2.4.5.5 EN 14531-1:2005 jew 

EN 14531-6:2009 

klawżola rilevanti ( 1 ) 

30 Sistema tal-protezzjoni kontra 
ż-żliq tar-roti – disinn 

4.2.4.6.2 EN 15595:2009+A1:2011 4 

Sistema tal-protezzjoni kontra 
ż-żliq tar-roti –metodu ta' 
verifika 

5, 6 

Sistema tal-protezzjoni kontra 
ż-żliq tar-roti – sistema ta' 
monitoraġġ tar-rotazzjoni 
tar-rota 

4.2.4.3 

31 Brejk manjetiku tal-binarji 4.2.4.8.2 EN 16207:2014 Anness C 

32 Detezzjoni tal-ostakoli 
tal-bibien – sensittività 

4.2.5.5.3 EN 14752:2015 5.2.1.4.1 

Detezzjoni tal-ostakoli 
tal-bibien – forza massima 

5.2.1.4.2.2 

33 Ftuħ tal-bieb ta' emerġenza – 
forza manwali biex jinfetaħ 
il-bieb 

4.2.5.5.9 EN 14752:2015 5.5.1.5 

34 Kundizzjonijiet ambjentali – 
temperatura 

4.2.6.1.1 EN 50125-1:2014 4.3 

35 Kundizzjonijiet ambjentali– 
kundizzjonijiet ta' silġ u borra 

4.2.6.1.2 EN 50125-1:2014 4.7 

▼M4 

36 Kundizzjonijiet ambjentali – 
diflettur tal-ostakli 

4.2.6.1.2 EN 15227:2008 
+A1:2010 

klawżola rilevanti 
Nru ( 1 ) 

▼M3 

37 Effetti ajrudinamiċi – metodu 
ta' verifika f'każ ta' riħ 
inkroċjat 

4.2.6.2.4. EN 14067-6:2010 5 

▼M3
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38 Dwal ta' quddiem – kulur 

allinjament tal-intensità lumi­
nuża tal-fanal ta' quddiem ta' 
raġġ sħiħ 

4.2.7.1.1 EN 15153-1:2013+A1:2016 5.3.3 

5.3.5 

Dwal ta' quddiem – intensità 
luminuża baxxa tal-fanal ta' 
quddiem 

5.3.4 tabella 2, 
l-ewwel linja 

Dwal ta' quddiem – intensità 
luminuża tal-fanal ta' quddiem 
ta' raġġ sħiħ 

5.3.4 tabella 2, 
l-ewwel linja 

Dwal ta' quddiem – allinjament 5.3.5 

39 Dwal li jimmarkaw 
il-pożizzjoni – kulur 

4.2.7.1.2 EN 15153-1:2013+A1:2016 5.4.3.1 tabella 4 

Dwal li jimmarkaw 
il-pożizzjoni – distribuzzjoni 
tar-radjazzjoni spettrali 

5.4.3.2 

Dwal li jimmarkaw 
il-pożizzjoni – intensità 
luminuża 

5.4.4 

tabella 6 

40 Dwal ta' wara – kulur 4.2.7.1.3 EN 15153-1:2013+A1:2016 5.5.3 

tabella 7 

Dwal ta' wara – intensità 
luminuża 

5.5.4 

tabella 8 

41 Livelli ta' pressjoni akustika 
tal-ħorn tat-twissija 

4.2.7.2.2 EN 15153-2:2013 5.2.2 

42 Brejk riġenerattiv b'enerġija 
għal-linja ta' kuntatt sospiża 

4.2.8.2.3 EN 50388:2012 u EN 
50388:2012/AC:2013 

12.1.1 

43 Potenza u kurrent massimi 
mil-linja ta' kuntatt sospiża – 
regolazzjoni awtomatika 
tal-kurrent 

4.2.8.2.4 EN 50388:2012 u EN 
50388:2012/AC:2013 

7.2 

44 Fattur tal-potenza – metodu ta' 
verifika 

4.2.8.2.6 EN 50388:2012 u EN 
50388:2012/AC:2013 

6 

45 Disturbi fis-sistema tal-enerġija 
għal sistemi AC – armonika u 
effetti dinamiċi 

4.2.8.2.7 EN 50388:2012 u EN 
50388:2012/AC:2013 

10.1 

Disturbi fis-sistema tal-enerġija 
għal sistemi AC – studju ta' 
kompatibbiltà 

10.3 

Tabella 5 

Anness D 

10.4 

46 Firxa ta' għoli għat-tħaddim 
tal-pantografu (livell IC) – 
karatteristiċi 

4.2.8.2.9.1.2 EN 50206-1:2010 4.2, 6.2.3 

47 Ġeometrija tal-parti ta' fuq 
tal-pantografu 

4.2.8.2.9.2 EN 50367:2012 u EN 
50367:2012/AC:2013 

5.3.2.2 

48 Ġeometrija tal-parti ta' fuq 
tal-pantografu – tat-tip 
1 600 mm 

4.2.8.2.9.2.1 EN 50367:2012 u EN 
50367:2012/AC:2013 

Anness A.2 Figura 
A.6 

▼M3
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49 Ġeometrija tal-parti ta' fuq 
tal-pantografu – tat-tip 
1 950 mm 

4.2.8.2.9.2.2 EN 50367:2012 u EN 
50367:2012/AC:2013 

Anness A.2 Figura 
A.7 

50 Kapaċità tal-kurrent 
tal-pantografu (livell IC) 

4.2.8.2.9.3 EN 50206-1:2010 6.13.2 

51 It-tbaxxija tal-pantografu (livell 
RST) – ħin biex jitbaxxa 
l-pantografu 

4.2.8.2.9.10 EN 50206-1:2010 4.7 

It-tbaxxija tal-pantografu (livell 
RST) – ADD 

4.8 

52 It-tbaxxija tal-pantografu (livell 
RST) – distanza ta' iżolament 
dinamiku 

4.2.8.2.9.10 EN 50119:2009 u EN 
50119:2009/A1:2013 

Tabella 2 

53 Protezzjoni elettrika 
tal-ferrovija – koordinazzjoni 
tal-protezzjoni 

4.2.8.2.10 EN 50388:2012 u EN 
50388:2012/AC:2013 

11 

54 Protezzjoni kontra l-periklu 
tal-elettriku 

4.2.8.4 EN 50153:2014 klawżola rilevanti ( 1 ) 

55 Windskrin – karatteristiċi 
mekkaniċi 

4.2.9.2.1 EN 15152:2007 4.2.7, 4.2.9 

56 Windskrin – l-angolu bejn 
l-immaġni primarja u 
l-immaġni sekondarja 

4.2.9.2.2 EN 15152:2007 4.2.2 

Windskrin – distorsjoni ottika 4.2.3 

Windskrin – ċpar 4.2.4 

Windskrin – trażmittanza 
luminuża 

4.2.5 

Windskrin – kromatiċità 4.2.6 

57 Apparat ta' reġistrazzjoni – 
rekwiżiti funzjonali 

4.2.9.6 EN/IEC 62625-1:2013 4.2.1, 4.2.2, 4.2.3, 
4.2.4 

Apparat ta' reġistrazzjoni – 
prestazzjoni tar-reġistrazzjoni 

4.3.1.2.2 

Apparat ta' reġistrazzjoni – 
integrità 

4.3.1.4 

Apparat ta' reġistrazzjoni – 
salvagwardja tal-integrità 
tad-data 

4.3.1.5 

Apparat ta' reġistrazzjoni – 
livell ta' protezzjoni 

4.3.1.7 

58 Miżuri biex jiġi prevenut 
in-nar – rekwiżiti materjali 

4.2.10.2.1 EN 45545-2:2013+A1:2015 klawżola rilevanti ( 1 ) 

59 Miżuri speċifiċi għal likwidi 
fjammabbli 

4.2.10.2.2 EN 45545-2:2013+A1:2015 Tabella 5 

▼M3
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60 Miżuri għall-protezzjoni kontra 
t-tixrid tan-nar għal vetturi 
ferrovjarji tal-passiġġieri – test 
ta' diviżjoni 

4.2.10.3.4 EN 1363-1:2012 klawżola rilevanti ( 1 ) 

61 Miżuri għall-protezzjoni kontra 
t-tixrid tan-nar għal vetturi 
ferrovjarji tal-passiġġieri – test 
ta' diviżjoni 

4.2.10.3.5 EN 1363-1:2012 klawżola rilevanti ( 1 ) 

62 Tidwil ta' emerġenza – livell 
ta' tidwil 

4.2.10.4.1 EN 13272:2012 5.3 

63 Kapaċità ta' operat tal-ferrovija 4.2.10.4.4 EN 50553:2012 u EN 
50553:2012/AC:2013 

klawżola rilevanti ( 1 ) 

64 Interfaċċa għall-mili tal-ilma 4.2.11.5 EN 16362:2013 4.1.2 

figura 1 

65 Rekwiżiti speċjali għall- 
ipparkjar (stabling) tal-ferroviji 
– provvista tal-enerġija elet­
trika awżiljarja esterna lokali 

4.2.11.6 EN/IEC 60309-2:1999 u 
emendi EN 60309-2:1999/ 
A11:2004, A1: 2007 u 
A2:2012 

klawżola rilevanti ( 1 ) 

66 Mezz ta' akkoppjament awto­
matiku tal-buffer taċ-ċentru – 
tip 10 

5.3.1 EN 16019:2014 klawżola rilevanti ( 1 ) 

67 Akkoppjament tat-truf manwali 
– tip UIC 

5.3.2 EN 15551:2017 klawżola rilevanti ( 1 ) 

68 Akkoppjament tat-truf manwali 
– tip UIC 

5.3.2 EN 15566:2016 klawżola rilevanti ( 1 ) 

69 Mezz ta' akkoppjament ta' 
salvataġġ 

5.3.3 EN 15020:2006+A1:2010 klawżola rilevanti ( 1 ) 

70 Interruttur ewlieni taċ-ċirkwit – 
koordinazzjoni tal-protezzjoni 

5.3.12 EN 50388:2012 u EN 
50388:2012/AC:2013 

11 

71 Roti – metodu ta' verifika 

kriterji tad-deċiżjoni 

6.1.3.1 EN 13979-1:2003+A2:2011 7.2.1, 7.2.2 

7.2.3 

Roti – metodu ta' verifika 

Metodu ta' verifika ulterjuri 

7.3 

Roti – metodu ta' verifika 

Imġiba termomekkanika 

6 

72 Protezzjoni kontra ż-żliq 
tar-roti – metodu ta' verifika 

6.1.3.2 EN 15595:2009+A1:2011 5 

Protezzjoni kontra ż-żliq 
tar-roti –programm tat-test 

6.2.3 biss ta' 6.2 

73 Fanali ta' quddiem – kulur 6.1.3.3 EN 15153-1:2013+A1:2016 6.3 

Fanali ta' quddiem – intensità 
luminuża 

6.4 

74 Fanali li jimmarkaw 
il-pożizzjoni – kulur 

6.1.3.4 EN 15153-1:2013+A1:2016 6.3 

Fanali li jimmarkaw 
il-pożizzjoni – intensità 
luminuża 

6.4 

▼M3
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75 Fanali ta' wara – kulur 6.1.3.5 EN 15153-1:2013+A1:2016 6.3 

Fanali ta' wara – intensità 
luminuża 

6.4 

76 Ħorn – ħoss 6.1.3.6 EN 15153-2:2013 6 

Ħorn – livell tal-pressjoni 
akustika 

6 

77 Pantografu – forza ta' kuntatt 
statika 

6.1.3.7 EN 50367:2012 u EN 
50367:2012/AC:2013 

7.2 

78 Pantografu - valur ta' limitu 6.1.3.7 EN 50119:2009 u EN 
50119:2009/A1:2013 

5.1.2 

79 Pantografu - metodu ta' 
verifika 

6.1.3.7 EN 50206-1:2010 6.3.1 

80 Pantografu – imġiba dinamika 6.1.3.7 EN 50318:2002 klawżola rilevanti ( 1 ) 

81 Pantografu – karatteristiċi ta' 
interazzjoni 

6.1.3.7 EN 50317:2012 u EN 
50317:2012/AC:2012 

klawżola rilevanti ( 1 ) 

82 Strixxi ta' kuntatt – metodu ta' 
verifika 

6.1.3.8 EN 50405:2015 7.2, 7.3 

7.4, 7.6 

7.7 

83 Sikurezza kontra l-ħruġ 
tal-ferroviji 'l barra mil-linji 
fuq binarju milwi 

6.2.3.3 EN 14363:2016 4, 5, 6.1 

84 Imġiba dinamika fl-operat 
tal-ferroviji – metodu ta' veri­
fika 

valutazzjoni tal-kriterji 

kundizzjonijiet tal-valutazzjoni 

6.2.3.4 EN 14363:2016 4, 5, 7 

85 Koniċità ekwivalenti – definiz­
zjonijiet tas-sezzjoni ferrovjarja 

6.2.3.6 EN 13674-1:2011 klawżola rilevanti ( 1 ) 

86 Koniċità ekwivalenti – definiz­
zjonijiet tal-profil tar-rota 

6.2.3.6 EN 13715:2006+A1:2010 klawżola rilevanti ( 1 ) 

87 Sett tar-roti – assemblaġġ 6.2.3.7 EN 13260:2009+A1:2010 3.2.1 

88 Sett tar-roti – fusien, metodu 
ta' verifika 

6.2.3.7 EN 13103:2009+A1:2010 
+A2:2012 

4, 5, 6 

Sett tar-roti – fusien, kriterji 
tad-deċiżjoni 

7 

89 Sett tar-roti – fusien, metodu 
ta' verifika 

6.2.3.7 EN 13104:2009+A1:2010 4, 5, 6 

Sett tar-roti – fusien, kriterji 
tad-deċiżjoni 

7 

90 Kaxxi/berings tal-fusien 6.2.3.7 EN 12082:2007+A1:2010 6 

91 Prestazzjoni tal-ibbrejkjar f'każ 
ta' emerġenza 

6.2.3.8 EN 14531-1:2005 5.11.3 

92 Prestazzjoni tal-ibbrejkjar 
tas-servizz 

6.2.3.9 EN 14531-1:2005 5.11.3 

▼M3
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93 Protezzjoni kontra ż-żliq 
tar-roti, metodu ta' verifika 
tal-prestazzjoni 

6.2.3.10 EN 15595:2009+A1:2011 6.4 

94 Effett ta' slipstream – testijiet 
fuq skala sħiħa 

6.2.3.13 EN 14067-4:2013 6.2.2.1 

Effett ta' slipstream – valutaz­
zjoni simplifikata 

4.2.4 u tabella 7 

95 Varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija – metodu ta' 
verifika 

6.2.3.14 EN 14067-4:2013 6.1.2.1 

Varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija –CFD 

6.1.2.4 

Varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija – mudell 
f'moviment 

6.1.2.2 

Varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija – metodu ta' valu­
tazzjoni simplifikata 

4.1.4 u tabella 4 

96 Varjazzjonijiet tal-pressjoni 
massima - distanza xp bejn 
il-portal tad-dħul u 
l-pożizzjoni tal-kejl, 
id-definizzjonijiet ta' ΔpFr, 
ΔpN, ΔpT, it-tul minimu 
tal-mina 

6.2.3.15 EN 14067-5:2006+A1:2010 klawżola rilevanti ( 1 ) 

97 Ħorn – livell tal-pressjoni 
akustika 

6.2.3.17 EN 15153-2:2013+A1:2016 5 

98 Potenza u kurrent massimi 
mil-linja ta' kuntatt sospiża – 
metodu ta' verifika 

6.2.3.18 EN 50388:2012 u EN 
50388:2012/AC:2013 

15.3 

99 Fattur tal-potenza - metodu ta' 
verifika 

6.2.3.19 EN 50388:2012 u EN 
50388:2012/AC:2013 

15.2 

100 Imġiba dinamika tal-ksib 
tal-kurrent – testijiet dinamiċi 

6.2.3.20 EN 50317:2012 u EN 
50317:2012/AC:2012 

klawżola rilevanti ( 1 ) 

101 Windskrin – karatteristiċi 6.2.3.22 EN 15152:2007 6.2.1 sa 6.2.7 

102 Saħħa strutturali Appendiċi C 

Taqsima C.1 

EN 12663-2:2010 5.2.1 sa 5.2.4 

103 MHUX UŻAT 

104 MHUX UŻAT 

105 MHUX UŻAT 

106 MHUX UŻAT 

107 Valuri ta' disinn għal profili 
ġodda tar-roti – evalwazzjoni 
tal-koniċità ekwivalenti 

6.2.3.6 EN 14363:2016 Annessi O u P 

108 Effetti ta' slipstream – 
Rekwiżiti 

4.2.6.2.1 EN 14067-4:2013 4.2.2.1, 4.2.2.2, 
4.2.2.3 u 4.2.2.4 

▼M3
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TSI Dokument normattiv 

Nru tal- 
Indiċi 

Karatteristiċi li għandhom jiġu 
vvalutati Punt Nru tad-Dokument Punti obbligatorji 

109 Varjazzjoni tal-pressjoni tar-ras 
tal-ferrovija – Rekwiżiti 

4.2.6.2.2 EN 14067-4:2013 4.1.2 

110 Akkoppjament tat-truf – 
Kompatibbiltà bejn unitajiet – 
tip UIC manwali 

4.2.2.2.3 EN 16839:2017 5, 6 

7, 8 

111 Linja tal-provvista tal-enerġija 
elettrika “b'pol wieħed” 

4.2.11.6 CLC/TS 50534:2010 Anness A 

112 Protokolli ta' komunikazzjoni 4.2.12.2 IEC 61375-1:2012 klawżola rilevanti ( 1 ) 

113 Konnessjonijiet għat-tqabbid 
ta' passarelli mal-flanġ 

6.2.7a EN 16286-1:2013 Annessi A u B 

114 Interfaċċa fiżika bejn unitajiet 
għat-trażmissjoni tas-sinjali 

6.2.7a UIC 558, Jannar 1996 Tabella 2 

115 Immarkar: tul fuq il-buffers u 
l-provvista tal-enerġija elettrika 

6.2.7a EN 15877-2:2013 4.5.5.1 

4.5.6.3 

116 Funzjoni tal-lokazzjoni abbord 
- Rekwiżiti 

4.2.8.2.8.1 EN 50463-3:2017 4.4 

117 Funzjoni tal-kejl tal-enerġija – 
preċiżjoni għall-kejl 
tal-enerġija attiva: 

4.2.8.2.8.2 EN 50463-2:2017 4.2.3.1 u 4.2.3.4 

Funzjoni tal-kejl tal-enerġija – 
Deżinazzjonijiet tal-klassi 

4.3.3.4, 4.3.4.3 u 
4.4.4.2 

Funzjoni tal-kejl tal-enerġija – 
Valutazzjoni 

6.2.3.19b 5.4.3.4.1, 5.4.3.4.2, 
5.4.4.3.1, Tabella 3, 
5.4.3.4.3.1 u 
5.4.4.3.2.1 

118 Funzjoni tal-kejl tal-enerġija: 
identifikazzjoni tal-punt 
tal-konsum - Definizzjoni 

4.2.8.2.8.3 EN 50463-1:2017 4.2.5.2 

119 Protokolli tal-interfaċċa bejn 
sistema tal-kejl tal-enerġija 
abbord (EMS) u sistema 
tal-ġbir tad-data fuq 
l-art (DCS) - Rekwiżiti 

4.2.8.2.8.4 EN 50463-4:2017 4.3.3.1, 4.3.3.3, 
4.3.4, 4.3.5, 4.3.6 u 
4.3.7 

120 Funzjoni tal-kejl tal-enerġija: 
koeffiċjent tat-temperatura 
medja ta' kull apparat - Meto­
doloġija tal-valutazzjoni 

6.2.3.19b EN 50463-2:2017 5.4.3.4.3.2 u 
5.4.4.3.2.2 

121 Il-kompilazzjoni u 
l-immaniġġjar ta' data 
fis-sistema tal-immaniġġjar 
tad-data-Metodoloġija 
tal-valutazzjoni 

6.2.3.19b EN 50463-3:2017 5.4.8.3, 5.4.8.5 u 
5.4.8.6 

122 Sistema ta' kejl tal-enerġija 
abbord - Testijiet 

6.2.3.19b EN 50463-5:2017 5.3.3 u 5.5.4 

( 1 ) Klawżoli tal-istandard li huma relatati direttament mar-rekwiżit imsemmi fil-klawżola tat-TSI indikata fil-kolonna 3. 
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J.2 Dokumenti tekniċi (disponibbli fuq is-sit web tal-ERA) 

TSI Dokument tekniku tal-ERA 

Nru tal- 
Indiċi 

Karatteristiċi li għandhom jiġu 
vvalutati Punt Referenza obbligatorja 

Nru tad-Dokument Punti 

1 Interfaċċa bejn subsistemi ta' 
kontroll-kmand u sinjalazzjoni 
maġenb il-binarji u subsistemi 
oħra 

4.2.3.3.1 ERA/ERTMS/033281 rev 
4.0 

3.1 u 3.2 

▼M4 
_____ 

▼M3
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