DIN EN 15595:2021-07 (E)

Railway applications - Braking - Wheel slide protection (includes Corrigendum

:2021)

Contents Page
[T o oY== 4 T8 o] =NV o o S 6
L Yo 11T o 7
1 £ T o o1 8
2 Normative referenCes ... s 8
3 Terms and definitioNs ... s 9
4 Symbols and abbreviations ... 12
5 =T o LT =Y 4 =1 0 S 12
5.1 Functional reqQUIrEMENtSs ... rscccsce e r s ssms s e s s s smn e e e s e e s a s smme e e e e e s s mnnns 12
5.1.1 Objectives of wheel slide Protection ... e 12
5.1.2 General functional requIremMents ... ———————— 13
513 Control of the brake fOrce ... e s e 13
51.4 Wheel slide protection watchdog (safety timer) ..., 14
5.1.5 T =T T o o]/ 14
5.1.6 Wheel diameter differences ... 14
51.7 Wheel rotation monitoring (WRM) ..........occoiiiireiirrccrersssr e ress e e es e e ss s ss e e se e e eessmeenens 14
5.1.8 D 1= T [ Lo =3 1 = 15
5.2 Design reqUIreMENts ... s 16
5.21 Environmental SPecification ...........ooo i 16
5.2.2 T =T =Y o T Yo U 16
5.2.3 Y 17
5.2.4 Mechanical CONSLIUCLION ... e e s s 17
5.2.5 POWeEr Management ........ccoiccimiiiiiniierr e 17
5.2.6 8T o 4T 1 S 18
5.2.7 Electronic control unit Input/Output (1/O) .......cccccvimiiiiir s ——— 18
5.2.8 Sensor - axle speed aCqUISILION ..o 18
5.2.9 Actuator - modification of brake force ... ——— 18
5.3 Installation recommendations ... ———— 19
5.3.1 General installation reqUIremMents ... s 19
5.3.2 T = =3 =] 1 1 19
5.3.3 Power supply and electrical SyStem ... sses e 19
5.4 Performance requirements for WSP ... ssscrre s ss s sssss s s s s e snmne e e e s s s s nnns 20
5.4.1 =Y 0] 4T T T = 20
5.4.2 Stopping distance and adhesion improvement ..........ccccciiiiiinnn e —————— 21
54.3 Wheelset slide IMitS ... smn s s s e e e s 21
5.4.4 Track damage .......coccicieiiiiiri i —— 22
5.4.5 Maximum deceleration ... 22
5.4.6 T g oY T=1 0 4 T o1 T o 23
5.4.7 Output based on speed information provided by WSP ... 23
6 =T T L= o3 8 == 24
6.1 =Y =T | 24
6.1.1 Test clasSifiCations ... s 24
6.1.2 L] === o ) 24
6.2 LN LTI 24
6.2.1 1.7 4 =T - TS 24



6.2.2 Test reqUIremMeENts ........ooiiiii i 24
6.2.3 Individual component Type Test ... e 24
6.3 Vehicle Implementation Test ... e 25
6.3.1 (€7 4 =T - T 25
6.3.2 Test reqUIrEMENLS .......ooooeeeeeeeeeeeeeeeeeeeeennnnsnsnnnnnnnnnnnsnnnnnsnsnsnsnsnsnsnsnsnsssnsnsnsnsnsnsnsnsnsnsssnsnnmnmnnnnnnnnnnnnnn 26
6.3.3 Conformity of previous vehicle tests ..........ccccoiireiciiiicccir e 26
6.4 =3 o 8 == (= 26
6.4.1 StaNdard tESES .....cooiiiii s 26
6.4.2 D] - T == £ Y 26
6.4.3 Test methods for speeds from 160 up t0 200 km/h ........cccomiiiiiiccciscrrirr e 27
6.4.4 Test methods for speeds > 200 Km/h ... 27
6.4.5 Supplementary higher deceleration tests .........ccccoceciinrincc 27
6.4.6 Supplementary approval tests for WSP acting in vehicles with brakes that are

independent of adReSION ... 27
6.4.7 Supplementary approval tests involving tractive units and trainsets having dynamic

0 = 1 (=T 27
6.4.8 Testing of wheel rotation monitoring (WRM) ... rerere e e 28
6.5 T == T 34
6.5.1 (7= 1= - 1 34
6.5.2 L F= T 1T T 34
6.5.3 5T 0] 101 35
7 IS5 38171 4 Lo Yo L= 35
71 7= 1T - 35
7.2 L= T U =Y o 1= 36
7.3 TeStsS ON VEIICIE ... e e e 37
7.31 (€T 4 =T o | 37
7.3.2 Generation of degraded adheSion ...........coo i 38
7.3.3 Environmental conditions ... —————— 38
74 Test in simulation environment ... ——————— 39
7.41 (7= 1= - | 39
7.4.2 Tests N SIMUIAtION TG ....ccoiiiiiiiiccciecrrrr e mr e s s ssmn e e e s s s snmne e e e e ee s s amnnnnenenas 39
7.4.3 Additional specific simulator tests ........c.cccciiiiiiiini e —————— 40
7.4.4 OPLIoNAl tESES ...eeeiiiiii i ———————————— 40
8 Evaluation of test ... e e 40
8.1 Correcting the stopping diStanCes .........cccoiiiiini i ———— 40
8.2 Number and validity of dry tests ........cccceiiiiimiinic e ——— 40
8.3 Evaluation of slide test ... e s 40
8.3.1 (7= 1= - | 40
8.3.2 Evaluation of stopping pPerformance ... s 41
8.3.3 Evaluation of test validity ........cccccciiiiiiiiiciii e 42
8.34 Evaluation of relative air consumption ... e 51
9 Documentation of teStS ... e 52
9.1 Test Specification ... ———————————————— 52
9.2 TESE FEPOI .. 53
10 Routine test and iNSPECiON ... e 54
1 Designation, identification and marking ..........cccccmmirermiircscrrn e e 54
Annex A (normative) Tables linking the WSP / WRM Requirements to Tests and Test Criteria .......... 55
Annex B (normative) Minimum requirements for a WSP simulator .........cccoomiiiicccirmriessccceeceeee e 75
B.1 7= 1T - 75
B.1.1 7= T - 75
B.1.2 Use of the simulator Model ... e 75
B.2 X | T=E=T T 4 T 0 Lo To (= 81
B.2.1 7= T o 81
B.2.2 Constant adhesion CONAItiON .........ccoiieeiiicccr e e 81

-2-



B.2.3 Variable adhesion CONAItION ..........cciiieiiiiiciiiie e s res s ress s s reasssssasnsssssenssssresnnssnrens 81

B.2.4 Adhesion conditioning factors ...........ccccii e ————————— 82
B.3 Test and performance mModel ... 82
B.3.1 =TT - 82
B.3.2 5710 LT E=1 oY ol o X=Y o g g T= 1 4 o =SSR 82
B.3.3 Test reqUIrEMENLES ... ssssssssssssssssssssssssssnnnnnnnnnnnnnnnnnnn 82
B.3.4 53 oY o] oTTaTe T o XY g o] 4 4T 4 Vo =SSR 82
B.3.5 LA L T=T=T e F= Ty P T - R 83
B.3.6 T -3 = 1 4 S 83
B.3.7 s T=T 4 = 11 N 1T 83
B.3.8 = 10 1L 2o o o 11T o £ 83
B.3.9 WSP QULPULS ...oceeeiiiiiccieiiscne e s sssssse e s ssssse e sssssne e ss s s e e se s snn e sssssns e e aasne e e easnnaneasnneesasnnenansnnnenanssnnenaan 84
B.4 Vehicle performance model .......... i 84
B.4.1 =TT - 84
B.4.2 Friction material ... e 84
B.4.3 Pneumatic actuator/brake demand .........ccccccmmirriiminssierrr e e 84
B.4.4 Body/Bogie/Wheel dyNamiCs .........cccueemirinnnmiminnsereressseresessssse s s s ssse s s sme e s s sme e e e sme e se s smeessssmnes 84
B.5 Vehicle functional MOdel ... e s e mn e s 85
B.5.1 =Y 5= - | 85
B.5.2 FUNCioNal INPULS ....cooiiiiiiiccccccriie e e e s e e s s s smn e e e e e sn s nmnmn e e e e nnnnnnsnnnns 85
B.6 Simulator validation ... s 85
B.6.1 7= 1T - P 85
B.6.2 Validation of test BENCIES ... e 85
B.6.3 1= T F= T =T 4 =T 4 88
Annex C (informative) Example of customer specific simulator tests ..........cccovcmiiiiiiiiiscnccnnes 89
CA1 Naturally occurring variable adhesion tests ... 89
C.11 =Y =T | 89
C.A1.2 85T o 0= 1o =SSR 89
C1.3 Measurement and pass/fail Criteria .........cccccoviiiciirciin e 91
C.2 Sustained low adhesion track condition (SLAC) TeStS ......civvecccimrrrrmriisscsssseeres e s ssseseseeeeas 92
C.21 8= o 11T T o 92
C.2.2 Measurement/pass fail criteria ..o ——————— 93
C.2.3 WSP speed reference (Vref) ... 93
C.3 Operating speeds above 160 KM/Q ... e e 93
C.31 0 41 (= - 93
C.3.2 8T 1= 1o 94
C.3.3 Measurement and pass/fail Criteria .........cccccoviiiciinii e 94
Annex D (informative) Optional teSts ...........cccciiiiiiciiiicre e s 95
D.1 Sander system tests == CHteria .......cccccooiiiiciiccniiiiirc e sss s e e e s nn 95
D.2 Dynamic braking system tests -- Criteria .........ccccccciimiiiiicccsscriir e 96
D.3 Peripheral output tests -- Criteria .........cccovriiiiini i —————— 96
Annex E (informative) Typical diagram of a real WSP test .........ccccoiiiiriiiiicnncnr e 98
Annex F (informative) In-service monitoring ..........ccccucimiiniiinnin s, 100
Annex G (informative) Braking configurations ..........ccccorircocimincccn s 101
G.1 =Tl oo Yo T 1= o2 o] o1 £ o XSSP 101
G.2 =Y G LVZ= T To o I o oY 14 (o 101

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2008/57/EC aimed to be covered ........ccccemiiiiicciicmrnneninccnnnes 103

BibliOGrapRhy ..ot 105



		2026-05-20T05:17:01+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




