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Railway applications - Braking - Wheel slide protection

Contents Page
LT e oY== T4 T o] =T o 6
o X0 11T T o 7
1 5 o o o - SRS 8
2 NOIrMAtive refEreNCEeS .......coi i s s e e e 8
3 Terms and definitioNs ... nas 9
4 Symbols and abbreviations ... ————————— 12
5 = o LT 1T 4 L= o 12
5.1 Functional reqUIirements ... ss s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s e s e s esesesesesssssnsnsnes 12
511 Objectives of wheel slide Protection ... e 12
5.1.2 General functional reqUIremMents ... s sn e mnn e e e e s nnnns 13
51.3 Control of the brake fOrce ... 13
5.1.4 Wheel slide protection watchdog (safety timer) ... 14
5.1.5 ] =T U o o |/ SR 14
5.1.6 Wheel diameter differences ... e 14
51.7 Wheel rotation monitoring (WRM) ... s 14
5.1.8 DIAgNOSTICS .uueeiiiiieeiriiiir i 15
5.2 DeSign reqUIreMENtS .......cciiiiiiriiiieiri i s 16
5.21 Environmental specification ...........o i ——— 16
5.2.2 Fire DEhaVIOUL ... e s 16
5.2.3 Y 17
5.24 Mechanical CONSLIUCLION ... 17
5.2.5 AV L=Y o 4 F= T B T 1= 0 0= | 17
5.2.6 ST 0] 141 18
5.2.7 Electronic control unit Input/Output (1/O) ... e nannns 18
5.2.8 Sensor - axle speed acqUISItioN ... ————————— 18
5.2.9 Actuator - modification of brake force ... ——— 18
5.3 Installation recommendations ... s 19
5.3.1 General installation reqUIremMents ......... . 19
5.3.2 AN SYSTEM e —————— 19
5.3.3 Power supply and electrical System .......cccccciiiiiiiinni e ————— 19
5.4 Performance requirements for WSP ... sssr e s smme e e e e s 20
5.4.1 =Y 4 ] 4T T T = 20
5.4.2 Stopping distance and adhesion improvement ... 21
5.4.3 Wheelset slide lIMits ..o s 21
5.4.4 B = Lo Qe = T T T -SSR 22
5.4.5 Maximum decCeleration ... e annns 22
5.4.6 AQr CONSUMPLION ... e n e e nn e aas 23
5.4.7 Output based on speed information provided by WSP ... 23
6 Range of teStS ... —————————— 24
6.1 = LT - | 24
6.1.1 Test ClasSifiCatioNS ........occcciiiiceeiiircer e e e nans 24
6.1.2 =TT =T o ) 24
6.2 1IN/ LRI 24
6.2.1 =Y o 1= - | 24
6.2.2 BT A (=T 10T = 4 T 0 PSSR 24



6.2.3 Individual component Type Test ... e 24
6.3 Vehicle Implementation Test ... s e 25
6.3.1 L= o 1= - | SR 25
6.3.2 Test reqUIrEMENLS ......coooeeeeeeeeeeeeeeececeeeeeneenn s s s s sn s s s s snsnsnsnsnsnsssnsssssssssssssssssssssnsssnsssmnmnmnnnnnnnnnnnn 26
6.3.3 Conformity of previous vehicle tests ...........ccciirieciiiicccirirrcre e 26
6.4 I =S o 8 == 26
6.4.1 StaNAard tESES ......ooiiiii s 26
6.4.2 D] - T == £ S 26
6.4.3 Test methods for speeds from 160 up t0 200 Km/h ........ccceiiiiiiiiniiininn s 27
6.4.4 Test methods for speeds > 200 Km/h ..o 27
6.4.5 Supplementary higher deceleration tests ...........cccoviiiriinc e —— 27
6.4.6 Supplementary approval tests for WSP acting in vehicles with brakes that are

independent of adheSION ... 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) ... rrsere e rssse e 28
6.5 L= == {1 ' S 34
6.5.1 L= o 1= - | N 34
6.5.2 L F= T 1T T 34
6.5.3 15T o4V - 35
7 IS5 .07 4 Lo T [ 35
71 L= T o | 35
7.2 L= T U =Y o 7= L 36
7.3 TeStS ON VEIICIE ... e e 37
7.31 L= o 1= - | SR 37
7.3.2 Generation of degraded adheSion ... 38
7.3.3 Environmental conditions ... 38
7.4 Test in simulation environmMent ... 39
7.41 L= o 1= - | N 39
7.4.2 Tests oN SIMUIAtION TG ...ccoiiiiiiiiccciecrrr e e e e sssmn e e e e e s s s s nmn e e e e e e snssamnnnnenenan 39
743 Additional specific simulator tests .........ccccciiriiiinni e ————— 40
7.4.4 OPLIoNAl tESES ....eeiiiiir i ——————————— 40
8 Evaluation Of test ... e e 40
8.1 Correcting the stopping diStanCes ..o ————— 40
8.2 Number and validity of dry tests ........ccccvrieeiiicccrrrrcrrr e e e 40
8.3 Evaluation of slide test ... e 40
8.3.1 L T=Y o 1= - | 40
8.3.2 Evaluation of stopping performance ... s 41
8.3.3 Evaluation of test validity .......ccccccoiiiciiiciiii e 42
8.34 Evaluation of relative air consumption ... 51
9 Documentation Of tEStS ... e 52
9.1 Test Specification ... —————————————————— 52
9.2 IS5 0 (=Y Lo o 53
10 Routine test and iNSPECiON ... e 54
1 Designation, identification and marking ........c.cccooririeominrcccr 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 ..........cccccciiviiiiiiinncinsnennnnans 75
B.1 7= 1T o 75
B.1.1 7= T - 75
B.1.2 Use of the simulator Model ... s 75
B.2 X | T=E=T T o T8 0 Ve Yo = 81
B.2.1 L T=Y =T - T S 81
B.2.2 (6T 153 =10} 4= To 1 T=X=7 T T ¢ I o o 3 Ve 111 e o R 81
B.2.3 Variable adhesion condition ... 81

-2-



B.2.4 Adhesion conditioning factors ...........cccocii e ——————— 82

B.3 Test and performance Model ... 82
B.3.1 =Y =T - | 82
B.3.2 5710 LT E=1 oY ol o X=Y o 4 g T= 0 o =SSR 82
B.3.3 Test reqUIrEMENLES ... s s s s s s s nnnnnn 82
B.3.4 853 Lo o] o1 4 Te T o L= e T 0 1 F= .4 e - S SRRR 82
B.3.5 LA L T=T=T I e F= Ty P T - 83
B.3.6 T -3 (=) 1 1 SR 83
B.3.7 e EoTo7 = 11 I T3 01 83
B.3.8 = 10 1L 2o g e 11T o £ 83
B.3.9 WSP OULPULS ...ceeeiiiiiieiieiicene e sesssne e ssssse e s s s sns e s sssns e s sasnn e e sasss e e sasssneeeaassnneeaasanneesasannenansnnnenanssnnensan 84
B.4 Vehicle performance model ............. e 84
B.4.1 7= T - 84
B.4.2 Friction material ... ————— 84
B.4.3 Pneumatic actuator/brake demand ...........ccccririiiiminnser e e e e 84
B.4.4 Body/Bogie/Wheel dyNamiCs .........cccueeoierirniiminssireressseress s ssse s ss s e e ssssme e e s sme e e s s smsesesssmnessssnnes 84
B.5 Vehicle functional Model ... 85
B.5.1 7= =T - | 85
B.5.2 FUNCioNal INPULS ......ociiiiiiiiccccciirr e re s e s s s sms e e e e e s s s mmnn e e e e e ee s s smmn e e e e nnnnnnsnnnne 85
B.6 Simulator validation ... 85
B.6.1 =TT - P 85
B.6.2 Validation of test BENChES ... e 85
B.6.3 MaNAGEMENT ...t ——————— 88
Annex C (informative) Example of customer specific simulator tests .........ccccoevemiiiiiiniisccinaes 89
CA1 Naturally occurring variable adhesion tests ... 89
C.11 =Y =T - | 89
C.1.2 85T o 0= Lo =SS 89
CA1.3 Measurement and pass/fail Criteria .........cccccovcciciccmiiin s 91
C.2 Sustained low adhesion track condition (SLAC) TeStS .....ccvvveccccmmrmrirrinsccsssmeere e ssssssmseeeeses s 92
C.21 8 T= o 11T T o 92
C.2.2 Measurement/pass fail criteria .........ccceviiiniiinnn e ——————— 93
C.2.3 WSP speed reference (Vref) ... 93
C.3 Operating speeds above 160 Km/h ... s 93
C.31 0 41 - 93
C.3.2 87T o 0= o 1o =SSP 94
C.3.3 Measurement and pass/fail Criteria .........cccccovciceireiii e e 94
Annex D (informative) Optional teStS .......cccccciiiiiiiccccrr e 95
D.1 Sander system tests == CHIteria .......cccccooiiiciiiiiiiii s nme e e s e nn 95
D.2 Dynamic braking system tests -- Criteria ........cccccoiniiiinnnin 96
D.3 Peripheral output tests -- Criteria .........cccoiriiiiini e ———— 96
Annex E (informative) Typical diagram of a real WSP test .........ccccoiiimriniinninsr e 98
Annex F (informative) In-service monitoring ..........cccocivimiininn s 100
Annex G (informative) Braking configurations ...........ccccoiiroeiiiiccccir s 101
G.1 =Tl oYY [T 2 o] o1 1 o RS 101
G.2 =Y GVLVZ= T To o I o oY 4 1 101

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

BibliOGrapRy ....coicieiiiiieiiiiis i 105



		2024-05-09T00:52:22+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




