ICS 45.060.01 SLOVENSKA TECHNICKA NORMA

Marec 2018

Drahové aplikacie
Kolajové vozidla
Elektronickeé zariadenia

STN

STN
EN 50155

33 3555

Railway applications - Rolling stock - Electronic equipment

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 02/18

Obsahuje: EN 50155:2017

Oznamenim tejto normy sa od 13.10.2020 rusi
STN EN 50155 (33 3555) z aprila 2008

126339

obsahuje

Urad pre normalizaciu, metrolégiu a skaSobnictvo Slovenskej republiky, 2018

Podla zakona €. 264/1999 Z. z. o technickych poZiadavkach na vyrobky a o posudzovani zhody a o zmene a doplneni niektorych
zakonov v zneni neskorSich predpisov sa slovenskéa technicka norma a €asti slovenskej technickej normy mézu rozmnoZzovat alebo

rozSirovat len so sthlasom slovenského narodného normaliza¢ného organu.






STN EN 50155: 2018

EUROPEAN STANDARD EN 50155
NORME EUROPEENNE
EUROPAISCHE NORM October 2017

ICS 45.060.01 Supersedes EN 50155:2007

English Version

Railway applications - Rolling stock - Electronic equipment

Applications ferroviaires - Equipements électroniques Bahnanwendungen - Elektronische Einrichtungen auf
utilisés sur le matériel roulant Schienenfahrzeugen

This European Standard was approved by CENELEC on 2017-05-08. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50155:2017 E

Urad pre normalizéciu, metrolégiu a sku$obnictvo Slovenskej republiky



STN EN 50155: 2018

EN 50155:2017 (E)

Contents Page
EUropean fOr@WORId............cccceciiiiiiiicccssece e s r s s ssssse e s e s s s s s s ssmnen s e e s s s s sms s e e e eesas s s snmn s e e e eesannnnnnnenesnsnssnnn 9
T o Yo 1 o) N 1
R T o - N 12
2 NOrmMative refereNCEeS. ... .o s e s mmn e e e e e e s e nmmn e 12
3 Terms, definitions and abbreviations ... e 14
3.1 Terms and definitioNS ... ..o e e e 14
B T0Z N o] o] =1V =[] o SRR 19
S € 7= =Y - T =T [0 1= 0T 0 £ S 20
4.1 Performance reQUIrEMENTS .........ccccuiiiiiiie e e e e e e e e e e e e s e e e e e e e e senrnaeees 20
4.2 PerformanCe CrItEIA ... ......oiuiii ettt et e e et e e et e e e e rn e e e e nnte e e e e nteeeeennees 20
421 LT o1 PR 20
422 Performance Criterion A ... ... . et e e 20
423 Performance Criterion B ....... ...t 20
424 Performance Criterion C ........ ... i e e e e e 21
4.3  Environmental Service CONAItIONS ........cooiiiiiiiiiiiiii e 21
4.3.1 1110 T [ SRS 21
4.3.2 Operating teMPEIAtUrE ..o e e e e e e sarnreees 21
4.3.3  Switch-on extended operating temperature.............cccoooiii i 22
434 Rapid temperature variations............ooo i 23
435 Shock and VIDration ... ... 23
4.3.6 Electromagnetic compatibility ... 23
4.3.7  Relative RUMIAILY........eiiiiiiiee et 23
4.4  Special SErvice CONAItIONS...........uuiiiiiieei e e e e e e e e e ennraaeeeae s 24
441 L= =T = | 24
442 AtMOSPhEric POIULANES ... e e 24
5 Electrical service conditions...........ccccciiiiiiiiiiiinmmii e 24
5.1 oY =T U o] o | PSPPSR 24
5.1.1 [ TGS ] o] o] | TSRO 24
51.2 Supply by a specified source other than the main power source...........cccccveeeeeeeiicnnnnee. 28
5.1.3  SUPPIY ChANGE-OVEN ...ttt e e aabe e e 28
514 Supply with overhead line or third rail............ooiri e 28
5.2  Installation reqUIremMeNnts ........ ..o a e e 29
5.2.1 Lo TY o =T U o] o PSP 29
522 Thermal compatiDility .........ccoovviiieiiieee 29
523 Electromagnetic compatibility ..o 29
LIV S O o1 [ o SRR 29
5.2.5 Installation INSTFUCHION .........ee e e e 29
2

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018
EN 50155:2017 (E)

5.2.6 10T 0] =1 i o o DO PP PP PP PPPPPP 29

6 Reliability, maintainability and expected useful life .........cccocmiiiiiininiiicnc s 29
6.1 Equipment reliability ......cooeveeieieeeeeeeeeeeeeeeeeeee 29
6.1.1 Predicted reliability ............ooo e 29
6.1.2 Proof of reliability .........ooeeeeoi e 31
L0 U F 1= | 1SS 32
LSRG T /-1 1 = 1T E=1 o1 1142 PP PPPPPRPPNE 33
6.3.1 LT o1 TP 33
6.3.2 Preventive MaintenanCe ............cooii i 33
6.3.3 Corrective Mainte@NaNCE ... e 33
6.4 BUIlt-in dIagNOSHCS .....oeeiiiiiiiii e 34
6.5  Automatic test eqQUIPMENT...... ... e 34
6.6  Purpose built test equipment and special to0IS .............euuiiiiiiiiiiiiiii 34
A 0 1= T | TS 34
A% N 1= =T = | SRR 34
711 Lo 1] o] 0 =Y o | SRR 34
7.1.2  Quality ManagemeENnt.........coooiiiiiiiie e e e 34
713 SYSeM LIfE-CYCIE ... 34
7.2  Detailed practiCes - HardWare..............uuuuuuuuiiiiiiiiiiiiiiiiiiiieieieieeeeereeereeerererersrererererersrerererernne 35
7.21 Insulation COOrdiNAtION ...........ciiiiii e 35
7.2.2 101 (=15 =Tt o [PPSO RRPR 35
7.2.3 = 101 o] 0] (Yo 1o o SRR 37
724 Referencing POWET SUPPIIES .....ooiiiiiiiieee et e e e e e e e e 37
7.2.5 INterchangeability ...........coo i 37
7.2.6 Reduction of supply voltage and ON/OFF phases ...........cccccvveiieeiiiiciiiieeiee e 37
7.2.7 POIArILY FEVEISAL ... ettt et stn b at s tntssstnenansnsnsnsnsnsnnnnns 37
7.2.8 INFUSKH CUITENTS ...t e e e e e e e e e e e e e aanes 37
7.2.9 Energetic transient PUISES .........oooiiiiiii e 37
7.2.10 Capacitance to ground/@arth .............cooiiiiiiiiiiiiiii e 38
A B TS T oY= T o= T o = o7 | SRS 38
7.2.12  Programmable COMPONENT........ciiiiiiiiiiieiie e ettt e e e e e e e e e e e e e e e e e e e e ennraaeeeaeeas 38
7.3  Detailed practiCes - SOfWAIE ..........ccoiiiiiiiiiie e e e e e e e e 38
7.3.1 LT o1 TP 38
7.3.2 LIfE-CYCIE ...ttt e e e e 38
7.4  Features of software controlled equipment...............ooiiii e 38
741 L= 0= = | S 38
T4.2  SEIfEEST ... et e e e s e e e e e abeeeeeanreeeean 38
74.3 LT AT =1 ] Lo (o o SRR 38
74.4 Failure INAICAtION .......eeiiiiei e 38
7.4.5 RECOVETY .ttt ettt e e e e bt e e e aa et e e e aabe e e e e aabeeeeeans 38

8 Non-railway designed electronic equipment............cccciiiiiiiiiii s ———— 39
3

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018
EN 50155:2017 (E)

£ T 0o T3 0T e Yo 4 =1 o 39
1S TRt I 1= =T = | SRR 39
0.2 PrOCUFEIMENT. ...ttt ettt ettt e e e e e s e ettt e e e e e st et e et e e e e e e aanbneeeeaeeeaannns 39
1S JRC T A o] o] 1= (o o SO 39

10 L0 o 153 T2 o) 40
101 Equipment CONSIIUCHION .......ooiii e 40

(0 T T € 1= 0T PSSR 40
10.1.2 MechaniCal ProtECLION .........u it ete b ebete e ssenesensnsnenenensnnnnes 40
10.1.3  Polarization OF COOING ......uuuuuiiiiiiii e ebatn b een e e senenensnsnsnsnsnenennes 40
10.1.4 Dimensional reQUIrEMENTS .........ooiiiiiiiiiie et e e e e e e e e e e e nneeeeeeeeens 40
10.1.5 Sockets and €dge CONNECIOTS .......cc.ueiiiiiiiiii e 40
10.1.6  Cabling iNSIAe CUDICIES ........cooiiiiiiiii e 40
10.2 ComMPONENT MOUNTING ...eeeiiiiieiee e et e e e e e e e e e e e e e s et baeeeeaeeesentnreeeeaeeaaannes 41
L0 B € 1= 0T PSR 41
L0 IR o T | RSP 41
(O T (T Vo PSR 41
10.2.4 Component [ead terminationS..........oooi e 41
L T o ST oo {4 o SR 41
10.2.6  Select 0N teSt COMPONENES .....uvviiiiiiiiiceeee e e e e e e 41
10.3 Electrical CONNECLIONS ..........iiiiiiii e 41
(O T IR € 1= 0T RS 41
L LOTRCTZAS To1 (o [=T 4 Yo ot ] o 1= Tex 1 o] o <SSR 41
10.3.3  Crimped CONNECLIONS ....ooii et e e e e e e e e e e e e e e e e e e nneeeeeeaeens 42
10.3.4  Wire Wrap CONNECLIONS ...ttt e e e e e e e e et e e e e e e e e e nneeeeeeaeens 42
10.3.5  Other CONNECHIONS.......oiiiiiiiie ettt e sttt e e st e e e snnaeeesnneeeas 42
104 Internal flexible wiring (electrical and optical)...........cooecciiiiiiiiiiiiie e 42
10.5 L oy q o L= o 4T ) (= To IR,/ [ T PSPPSR 42
10.6 Printed boards - flexible and rigid............oooiiiiiiiiii 43
10.6.1  Printed DOArd ... e e e e e an 43
10.6.2  PCB acCeptability.........cooiiiiiiiii s 43
(OGRS I o T | PSR 43
T0.6.4  MALEIIAIS ..ot e e e e e e e 43
10.7 Protective coatings for printed board assemblies .............cccccooiiiciiiiiiie e 43
10.8 [ [T 1 1= 4 o) o RS 44
10.8.1 Bare PCB identifiCation .............eiiiiiiii e 44
10.8.2 Identification of subracks and printed board assemblies..........ccccccooiiiiiiiiiiniiiiie 44
10.8.3 Mounting position of subracks and printed board assemblies............c..cccceeeeiiiiiieenn... 44
10.8.4 Fuse and battery identification.............cccuveiiiiii i 44
10.9 1Yo 11 T RSP RPRPRPR 44
10.10  Cooling and VENtilation ..............ooiiiiiiiii e 45
10.11  Materials and fiNiSNES ... ..o e a e 45
4

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



11

12

13

STN EN 50155: 2018
EN 50155:2017 (E)

10.12  Reworking, modification and repair of electronic assemblies ..............ccccvvveeiieeiiiiiiiieennn.n. 45
SAfELY i —————————— 45
11.1 LT o= SRS 45
11.2 =T o [T =Y g =Y o1 (RS 45
11.3 Fire behaviour reqUIremMeENnts ... 45
11.4 FUNCHONAIL SAFELY ....coiieiiie e 46
11.5 PerSONNEI SAELY ....ciiiiiiieeeee e e e e e e e 46
[ Lo T2 04 L= g e 1o o 46
121 LT o= SRS 46
12.2 Supply and storage of documentation.............ccooiiiiii i 46
12.3 D= = ] 1= = SRS 46
124 LU LS g 0= o T SRS 49
12.5 Equipment integration/installation documentation..............cccccoooeeiiiiiiie e 49
12.6 Commissioning dOCUMENTALION ............uviiiiiiiie e e e e e e 50
12.7 (DY o] o e [ T2 U0 aT=T 0] ¢= (] o RSP RPRPR 50
P2 0t B € 1= 3 =Y - | SRS 50
12.7.2  BIOCK QIAUIAMS ..ottt ettt et et e e st e e e e sbbae e e snneee s 51
12.7.3  WINNG AIAQIamMS ..ottt b et et e e st e e e e sb e e e e s nneee s 51
12.7.4 Interface SPECIfiCatioN ..........ccuuviiiiiii e 51
12.7.5 Internal interface SPeCIfiCation .............cccuuiiiiiiiiiiii e 51
12.7.6  EQUIPMENT AFaWINGS ....uuuieiiiiiiiiiii ettt teteeae s tstnssestn s sssnsssnsnsnsnsnsnnnnnnes 51
12.7.7 Documentation — HardWare .............oooiiiiiiiieaeee e e e e 51
12.7.8 Non repairable ifemS liSt ... 52
12.7.9 Repair and Maintenance Documentation ... 52
12.7.10  Documentation — SOfIWAIE ..........ccuuiiiiiiiiii e 53
12.7.11 Documentation — SYSTEM ........uviiiiiii e 54
LIS {3 54
13.1 (7= =T = | OSSR 54
13.2 Categories Of TESES ... .o 54
G T2t B € 1= o =Y - | SRR 54
G T2 1Y/ o 1= (= (RPN 55
13.2.3  ROULNE T8SES .o e e 55
13.2.4  INVESHIGAtION 1SS ....uiiiii e rnrnrnrnrnrnrnrnrnrnre 55
13.3 TESES SUMIMAIY ...ttt e bt e e bt e e e st et e e e aabe e e e e aabeeeeaanbeeeeaan 55
13.4 Test SPECITICAtION ...t 56
13.4.1  VisSUAI INSPECHION ...ttt e e e e e e e e e e e e eeeaaeeas 56
13.4.2  PerfOormance fESt........uiiiiiiiie et 56
13.4.3  POWET SUPPIY 1St .. ettt e et e et ntnrnrnrnrnrnrnrnre 57
13.4.4 Low temperature start-up teSt....... ... 60
13.4.5 Dy NEat teSt ... i 61
13.4.6 Low temperature storage test ... 64

5

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018

EN 50155:2017 (E)

13.4.7 Cyclic damp heat teSt .......cooouiiiiiiiie e 65
13.4.8 Electromagnetic compatibility teSt ... 67
13.4.9  INSUIALION 1S ... 67
13.4.10 Salt MiSt 1St .. 68
13.4.11 Vibration and ShOCK tESt...... ..o e 69
13.4.12  Enclosure protection test (IP COAE) .........ooiiiiiiiiiiii e 69
13.4.13  Stress SCreeNiNG tEST.....coiieiiiiiiie e 70
13.4.14  Rapid Temperature variation test............ccccoiiiie e 70
Annex A (informative) List of default requirements of EN 50155 and related clauses................. 71
Annex B (informative) Testing approach...........iiicccciiiriniisrccsseserr s ssssss s s s ssssse e e s essssnns 72
[ 0t O € 7= o T = S 72
B.2  Situation of appliCability......... oo 72
B.3  General MethOdOIOgY ......ccuuuiiiiiieiiiiee et e e e e e e e e e e 72
B.4  Equipment Specific MethodOlogy..........cuiiiiiiiiiiiiiie e 74
B.5 Equipment integration design reVIEW ..........ccoovviiiiiiiiiiiieeeee e 74
B.6  Equipment integration type test ... 74
B.7  Equipment installation design reVIEW ...........ooi i 74
B.8 Equipment installation type test ... 75
B.9 Equipmentinstallation routine test............ooovviiiiiiiiiiiii 75
B.10 Equipment periodic re-verification ..o 75
B.11 Replacement of items and ancillary components............cccceeeeiiiiciiieeie e 75

Annex C (informative) Severity of the service conditions in different rolling stock locations ... 76

O 20 O € 7= o T - U 76
C.2  Severity of service conditions in different rolling stock types..........ccccviiiiininiie, 76
C.3  Intended use Of rolling STOCK .......cooiiiiiiiiiiee e 76
C.4  Location of equipment on board rolling StOCK .............ccoieiiiiiiiieiiiiieeee e 76
C.5 Severity of the service conditions in different rolling stock locations .............ccccoeeiieiiinnnee. 78
Annex D (informative) Example of test report compliance summary..........cccccccerrvriccsseeeeesennsnnns 80
Annex E (informative) Life cycle model examples — Programmable component life cycle
£ - 114 o 82
Annex F (informative) Design guidelines for electronic hardware used on board of rolling stock
.............................................................................................................................................................. 83
F.1  PUrpose Of thiS @NNEX ........coiiiiiiiiiiiiiie e e e e st e e e e e s e sanraaeeaae s 83
F.2  DESION RUIES ... oo 83
F.21 POHULANTS ...t e e e e e s neeeaeeas 83
F.2.2  Methods against ageing regarding energetic transient pulses ...........ccccccoviiiiienenee 83
F.2.3  Capacitor to ground/@arth ............ooi i 84
F.2.4 Inside cabling for equIPMENt ... ... e 84
F.2.5  Earthing configuration...........ccooouiiiiiiii i e e 84
F.2.6 L (0] (0] 377 0T (=] 1] o PSPPI 85
A A 111 (=1 o = Tox o T PP 85

6

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018
EN 50155:2017 (E)

|22 TS To [0 1Y o ToT 0| e 1 d = 2 PP 85

F.2.9 7Y = 1oV PPNt 85
Annex G (informative) Non-railway designed electronic equipment...........cccccccrnriimnnnniinnnnniennn 96
Annex H (informative) Paragraphs with Agreements between the involved Parties ................... 98
Annex ZZ (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2008/57/EC..........cccccccerriiiccisemrrnessssssssssseessssssssssssssssssssssssssssssssness 102
Bibliography ... oo s 104
Tables
Table 1 — Operating temperature ClasSes..........cooii i 22
Table 2 — Switch-on extended Operating temperature classes ..........cccovcerrmriiiiccsssereenn s scssnnens 22
Table 3 — Temperature variation ClasSSes...........uuuiiiiiiiriiiiiimnirenmsnrs s 23
Table 4 — ContinUOUs VOItage range..........cccccveiiiriciisecriersisssssssssesssssssssssssssssssssssssssmssssesssssssssnnsnes 25
Table 5 — Fluctuation Voltage ranges ..........cccciiiiiimiinnimsi s s 25
Table 6 — Interruption voltage supply Classes.........ccoooimiiiiiiciiii s 27
Table 7 — Maximum Peak to Peak Voltages with a DC Ripple Factor of 5 % ......cccooccmrriiiicccnnes 28
Table 8 — Supply change-OVer CIaSSES .......cccccriiiiiiiisscrrrriiisssssssre e e e s s s sssssss e e e s s sssssssmsnseeessssssssnnnnns 28
Table 9 — Useful life CIaSSeS ..ottt 32
Table 10 — Protective coating ClasSSes .........uuuiiiiiiiiiiiimiininissssssssssssssssss s sssss s ssssssssssnsnnne 43
Table 11 — List of required documentation according to the class .........c.ccccccnriiiiiniiriiniieenn, 52
Table 12 — List Of tEStS ... s 56
Table 13 — Interruptions of voltage supply Classes ..........coooccoiiiiii s 59
Table 14 — Test voltages of voltage withstand test...........c.cccoviiiriii e 68
Table A.1 — Default reqUIremMENtS .........oocccccceiiiiiiiiccccecr s s s e e e s s s ssmn e e e e e s sesssnnmnnes 71
Table C.1 — Example of typical equipment locations on board rolling stock..........cccccvvviccinnnens 77
Table C.2 — Minimum severity of service conditions in different rolling stock locations.......... 78
Table D.1 — Test report complianCe SUMMArY .........cocciiiiiiiiiciiimrir s nmnees 80
Table F.1 — Type and concentration of pollutants.............cooccoi s 83
=11 T30 Bl 0 1T = 11 T B i T o oSSR 86

Table ZZ.1 — Correspondence between this European Standard, the TSI “Locomotives and
Passenger Rolling Stock” (REGULATION (EU) No 1302/2014 of 18 November 2014) and

DIrective 2008/57/EC .....coiiiiiiieeiiriiiiiiiiesrss s s s e s s s s e s e s m e e e e e n R e Ea R R e e 102
Table ZZ.2 — Correspondence between this European Standard, the CCS TSI (COMMISSION
REGULATION (EU) 2016/919 of 27 May 2016) and Directive 2008/57/EC..........ccccsererrrrrrserrenens 103
Figures
Figure 1 — Roles and relationship of user and/or supplier..........cccooiiiiiciiincceee s 1
Figure 2 — DC Power supply vOltage range........cccccvireccismermnninssssssssessessssssssssssssssssssssssssmssssssssssssns 25
Figure 3 — Temporary DC power supply voltage fluctuation requirements.............ccccccrvrrrrnnnee. 26
Figure 4 — Styles of TESt PIaNns ...........uemiiiiiiccccerri s ccscrr s sssr s s e s s ssms e e e e s s mmn e e e e e s s 31
Figure 5 — System interfacing with the typical EMC-areas A, B and C ..........cccccccvemriniinnnininennn 36
Figure 6 — Temporary supply overvoltages (@) ........ccceurrimrrinnimmninisnsss s 57
7

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018
EN 50155:2017 (E)

Figure 7 — Temporary supply overvoltages (b)........cccccvrimrriniinniniinssess s e 58
Figure 8 — Temporary SUPPIY diPS .....ccceiriiiiiiiimiirr s srssms s mss e mmn e 58
Figure 9 — Interruption of supply voltage .........cccccniimiinii s 59
Figure 10 — Supply change-over Class C1 ........ccccciiiiiiciiemrieriissssssssseessssssssssmssssessssssssssmssssssssssnsns 60
Figure 11 — Supply change-over Class C2 ........ccccciiiiiciiemrinriissssssssseessssssssssssssesssssssssssssssssssssssns 60
Figure 12 — Low temperature start-up test..........ccooiriiiiiiiiiirrr i —— 61
Figure 13 — Dry heat thermal test — Cycle A ... 62
Figure 14 — Dry heat thermal test — Cycle B ........oococeiiiiimiinirr e 63
Figure 15 — Dry heat thermal test — Cycle C ... 64
Figure 16 — Cyclic damp heat test: Description of the first 24-h cycle .......cccccomrrricccvierreeennnnnes 65
Figure 17 — Cyclic damp heat test: Recovery period .........ccccoviccciemrmniiiscccssscee s sssseees e ssssnans 66
Figure B.1 — Testing Stages .......cccciiiiiiiiiiiiirirnrrssssssssssssssss s s s s s 74
Figure C.1 — Typical equipment locations on board rolling stock...........ccccecvemriiiinniniinnniiiennn 76
Figure C.2 — Integration of the equipment into the vehicle cabinet ............ccccoriiiiiiiiiinnnnneee. 79
Figure E.1 — Programmable component life cycle example ..........ccccririimiiiiinnninennnnneenn 82
8

Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 50155: 2018
EN 50155:2017 (E)

European foreword

This document (EN 50155:2017) has been prepared by CLC/SC 9XB, “Electrical, electronic and
electromechanical material on board rolling stock, including associated software”.

The following dates are fixed:

latest date by which this document has (dop) 2018-04-13
to be implemented at national level by

publication of an identical national

standard or by endorsement

latest date by which the national (dow) 2020-10-13
standards conflicting with this document
have to be withdrawn

This document supersedes EN 50155:2007.

EN 50155:2017 includes the following significant technical changes with respect to EN 50155:2007:

a)

m)

n)

revision of Clause 1, Scope;
revision of Clause 2, Normative references;
revision of Clause 3, Terms, definitions and abbreviations, with reorganisation of subclauses;

improvement of Clause 4, General requirements, in terms of better wording, requirement
expansion and reorganisation of subclauses;

revision of Clause 5, Electrical service conditions, with reorganisation of subclauses;

improvement of Clause 6, Reliability, maintainability and expected useful life, with reorganization
of subclauses and introduction of explicative figures;

revision of Clause 7, Design;
introduction of a new Clause 8, Non-railway designed electronic equipment;
renumbering of previous Clause 8 to Clause 9, Components, and revision;

renumbering of previous Clause 9 to Clause 10, Construction, and introduction of new
requirements;

renumbering of previous Clause 10 to Clause 11, Safety, and improving of the wording;

renumbering of previous Clause 11 to Clause 12, Documentation, and introduction of new
requirements also considering new technologies;

renumbering of previous Clause 12 to Clause 13, Testing, text improvement with a particular
attention to table “List of tests” and introduction of explaining figures;

introduction of the following informative Annexes:
1) Annex A - List of default requirements of EN 50155 and related clauses;

2) Annex B - Testing approach;
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3) Annex C - Severity of the service conditions in different rolling stock locations;
4) Annex D - Example of test report compliance summary;
5) Annex E - Life cycle model examples;
6) Annex F - Design guidelines for electronic hardware used on board of rolling stock;
7) Annex G - Non-railway designed electronic equipment;
0) Bibliography (extended and corrected).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association, and supports essential requirements of EU
Directive(s).

For the relationship with EU Directive 2008/57/EC amended by Commission Directive 2011/18/EU,
see informative Annex ZZ, which is an integral part of this document.
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STN EN 50155: 2018
EN 50155:2017 (E)

Introduction

This standard is applied in the design, manufacturing, testing of any electronic equipment installed on
board rolling stock.

It also describes the electrical and environmental operating conditions.

There are not correlations between the operating temperature classes listed in Table 1 and the air
temperature classes listed in EN 50125-1:2014, Table 2.

The aim of this standard is not to be a detailed guideline for the design of the electronic equipment;
the design is made under the responsibility of the supplier. The supplier should take into account the
requirements resulting from the specific location of the on board installation (see Annex C).

This standard contains the design, the documentation and the testing requirements.

The roles of user and/or supplier are shown in Figure 1 below.

SUPPLIER

' | Integrator

Figure 1 — Roles and relationship of user and/or supplier
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1 Scope
This European Standard applies to all electronic equipment for control, regulation, protection,
diagnostic, energy supply, etc. installed on rail vehicles.

For the purpose of this European Standard, electronic equipment is defined as equipment mainly
composed of semiconductor devices and recognized associated components. These components will
mainly be mounted on printed boards.

Sensors (current, voltage, speed, etc.) and Semiconductor drive unit (SDU) for power electronic
devices are covered by this standard. Complete Semiconductor drive unit (SDU) and power
converters are covered by EN 61287-1.

This European Standard covers the conditions of operation, design requirements, documentation, and
testing of electronic equipment, as well as basic hardware and software requirements considered
necessary for compliant and reliable equipment.

Specific requirements related to practices necessary to ensure defined levels of functional safety will
be determined in accordance with relevant railway safety standards.

The software requirements for on board railway equipment are specified by EN 50657.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 45545 (all parts), Railway applications — Fire protection on railway vehicles

EN 45545-2:2013+A1:2015, Railway applications — Fire protection on railway vehicles — Part 2:
Requirements for fire behaviour of materials and components

EN 50121-3-2:2016, Railway applications — Electromagnetic compatibility — Part 3-2: Rolling stock -
Apparatus

EN 50124-1:2017, Railway applications — Insulation coordination — Part 1: Basic requirements -
Clearances and creepage distances for all electrical and electronic equipment

EN 50125-1:2014, Railway applications — Environmental conditions for equipment — Part 1: Rolling
stock and on-board equipment

EN 50126-1:2017, Railway Applications — The Specification and Demonstration of Reliability,
Availability, Maintainability and Safety (RAMS) — Part 1: Generic RAMS Process

EN 50153:2014, Railway applications — Rolling stock — Protective provisions relating to electrical
hazards

EN 50163:2004, Railway applications — Supply voltages of traction systems (IEC 60850:2000, not
equivalent)

EN 50657:2017, Railway applications — Rolling stock applications — Software onboard of rolling
stock

EN 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold (IEC 60068-2-1:2007)

EN 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat (IEC 60068-2-
2:2007)
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EN 60068-2-11:1999, Environmental testing — Part 2: Tests — Test Ka: Salt mist (IEC 60068-2-
11:1981)

EN 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h +
12 h cycle) (IEC 60068-2-30:2005)

EN 60297 (all parts), Mechanical structures for electrical and electronic equipment — Dimensions of
mechanical structures of the 482,6 mm (19 in) series (IEC 60297 series)

EN 60352-1:1997, Solderless connections — Part 1: Wrapped connections — General requirements,
test methods and practical guidance (IEC 60352-1:1997)

EN 60352-2:2006, Solderless connections — Part 2: Crimped connections — General requirements,
test methods and practical guidance (IEC 60352-2:2004)

EN 60529:1991, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 61249-2-7:2001, Materials for printed boards and other interconnecting structures — Part 2-7:
Reinforced base materials, clad and unclad — Epoxide woven E-glass laminated sheet of defined
flammability (vertical burning test), copper-clad (IEC 61249-2-7:2002)

EN 61249-2-22:2005, Materials for printed boards and other interconnecting structures — Part 2-22:
Reinforced base materials, clad and unclad — Modified non-halogenated epoxide woven E-glass

laminated sheets of defined flammability (vertical burning test), copper-clad (IEC 61249-2-22:2003)

EN 61373:2010, Railway applications — Rolling stock equipment— Shock and vibration tests
(IEC 61373:2010)

EN 62326 (all parts), Printed boards (IEC 62326 series)

EN ISO 13732-1:2008, Ergonomics of the thermal environment — Methods for the assessment of
human responses to contact with surfaces — Part 1: Hot surfaces (ISO 13732-1:2006)

ISO/IEC 90003, Software engineering — Guidelines for the application of ISO 9001:2008 to computer
software

ISO/IEC/IEEE 15289:2017, Systems and software engineering — Content of life-cycle information
items (documentation)

IPC-A-600 (H):2010, Acceptability of Printed Boards

IPC-A-610 (E):2010, Acceptability of Electronic Assemblies

IPC-2220:2010 series, Family of Design Documents

IPC-2221 (B):2012, Generic Standard on Printed Board Design

IPC-2222 (A):2010, Sectional Design Standard for Rigid Organic Printed Boards
IPC-2223 (C):2011, Sectional Design Standard for Flexible Printed Boards

IPC-2581 (B):2013, Generic Requirements for Printed Board Assembly Products Manufacturing
Description Data and Transfer Methodology

IPC-4101 (D):2014, Specification for Base Materials for Rigid and Multilayer Printed Boards

IPC-6013 (C):2013, Qualification and Performance Specification for Flexible Printed Boards

koniecnahladu -textdalej pokracuje v platenejverzii STN
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