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European foreword 

This document (prEN 15595:2015) has been prepared by Technical Committee CEN/TC 256 “Railway 
applications”, the secretariat of which is held by DIN. 

This document is currently submitted to the CEN Enquiry. 

This document will supersede EN 15595:2009+A1:2011. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive 2008/57/EC. 

For relationship with EU Directive 2008/57/EC, see informative Annex ZA, which is an integral part of 
this document. 
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Introduction 

A WSP system is designed to make the best use of available adhesion and to improve adhesion for all 
operating conditions by a controlled reduction and restoration of the brake force to prevent wheel sets 
from locking and uncontrolled sliding due to low adhesion. Thus the stopping distance is optimized and 
the occurrence of wheelset damage is minimized. 

The WRM system is designed to detect locked wheels and to give immediate information in this case. 

Trains fitted with WSP systems may consist of single vehicles, locomotive and trailing vehicles or may 
be high speed trains, multiple units, commuter trains, LRV, Tram Train of any track gauge, etc. This 
European Standard does not apply to vehicles on rubber tyred wheels or vehicles equipped with 
hydraulic brakes. 

Such trains will be equipped with friction brakes and may also be equipped with additional braking 
systems e.g. dynamic brakes, wheel/rail adhesion independent brakes and may also be fitted with 
adhesion improving systems e.g. sanding. 

Vehicles fitted and tested with WSP in accordance with this standard are deemed to provide adequate 
means to cope with low adhesion. 

Each manufacturer is responsible for taking every necessary step to make sure that the quality of 
workmanship and construction is such as to ensure accordance with good engineering practice. 
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1 Scope 

This European Standard specifies the criteria for system acceptance and type approval of a wheel slide 
protection (WSP) system. It also specifies criteria for the implementation of WSP to specific vehicle 
applications and specific operating conditions, as well as requirements for wheel rotation monitoring 
(WRM). This includes the design, testing and quality assessment of the WSP and WRM systems and 
their components. 

This European Standard is not intended to be used to determine the stopping performance of a WSP 
equipped train under all environmental conditions. 

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 14478, Railway applications — Braking — Generic vocabulary 

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

EN 15663, Railway applications — Definition of vehicle reference masses 

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

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

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

EN 50126-1, Railway applications — The specification and demonstration of Reliability, Availability, 
Maintainability and Safety (RAMS) — Part 1: Basic requirements and generic process 

EN 50155, Railway applications — Electronic equipment used on rolling stock 

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

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

EN ISO 228-2, Pipe threads where pressure-tight joints are not made on the threads — Part 2: Verification 
by means of limit gauges (ISO 228-2) 

EN ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories 
(ISO/IEC 17025) 

ISO 8573-1, Compressed air  — Part 1: Contaminants and purity classes 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 14478 and the following apply. 

3.1 
adhesion profile 
predefined set of data representing the adhesion characteristics of a section of running line 
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3.2 
relative air consumption 
ratio of the total volume of air consumed during a braking stop with WSP activity against that which 
would be consumed during a stop with no WSP activity 

3.3 
auxiliary reservoir 
protected and dedicated source of pressure energy for local brake actuation and also known as a Brake 
Supply Reservoir 

3.4 
supplementary reservoir 
pressure reservoir used for determination of relative air consumption during WSP testing 

3.5 
crush laden 
vehicle load condition in excess of the normal fully laden condition that may arise during exceptional 
operating circumstances.  

Note 1 to entry: This is “design mass under exceptional payload” in EN 15663. 

3.6 
dry rail 
conditions where 100 % of the brake force of the vehicle can be applied with no axle sliding more than 
2 % 

3.7 
dry rail stopping distance 
actual measured stopping distance in dry rail conditions 

3.8 
low adhesion 
conditions where the wheel/rail adhesion is in the range 0,08 to 0,05 

3.9 
very low adhesion 
conditions where the wheel/rail adhesion is in the range 0,05 to 0,02 

3.10 
extremely low adhesion 
conditions where the wheel/rail adhesion is below 0,02 

3.11 
true train speed 
actual instant train speed over the ground 

3.12 
wheel lock 
extreme example of wheel slide where the wheel set ceases to rotate during braking, whilst the train is 
in motion 

3.13 
wheel slide 
condition where a circumferential speed is lower than the true train speed 
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3.14 
circumferential speed 
rotational speed of wheel set times radius of wheel 

Note 1 to entry: For vehicles with independent wheels all requirements described for wheelsets apply to the 
individual wheels. 

3.15 
reference speed 
signal generated and generally used by the WSP or WRM to determine an approximation to the true 
train speed 

3.16 
nominal initial train speed 
specified speed at start of braking during brake tests 

Note 1 to entry: True train speed may slightly differ. 

Note 2 to entry: May be known as target speed. 

3.17 
uncoupled test 
method of brake testing where the vehicle under test is uncoupled from the rear of the test train and 
brakes separately sometimes called slip test 

3.18 
brake to stop test 
brake test starting from a nominal initial speed going to a stop, performed with either an individual 
vehicle (locomotive, coach) or a train set as the tested unit 

3.19 
absolute wheel slide 
difference between true train speed and circumferential speed 

3.20 
relative wheel slide 
absolute wheel slide divided by true train speed 

3.21 
undesired brake force reduction 
reduction in brake force not justified by behaviour of wheelsets 

3.22 
brake blending curve 
curve describing the characteristics of blending of dynamic and pneumatic brakes as function of speed 

3.23 
WSP controller 
device having the electronic hardware and software to receive the signals from the speed sensors and 
provide the outputs to the WSP brake control elements, for example dump valves, enabling the 
modulation of the brake force 
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3.24 
WSP dump valve 
device used by the WSP controller to control the amount of air within the brake cylinder 

3.25 
speed sensor 
device used to generate an individual wheelset or wheel speed signal to a WSP controller 

3.26 
service interface 
access point for diagnostic information and maintenance test 

3.27 
validation 
process of analysis followed by a judgment based on evidence to determine whether an item (e.g. 
process, documentation, software or application) fits the user needs, in particular with respect to safety 
and quality and with emphasis on the suitability of its operation in accordance to its purpose in its 
intended environment 

3.28 
verification 
process of examination followed by a judgment based on evidence that output items (process, 
documentation, software or application) of a specific development phase fulfils the requirements of that 
phase with respect to completeness, correctness and consistency 

Note 1 to entry: Verification is mostly based on document reviews (design, implementation, test documents, 
etc.). 

3.29 
designed deceleration 
maximum deceleration provided by the brake system of the vehicle, in a normal manner on level track. 
It is defined by calculation 

3.30 
rotation monitor function 
function that compares the rotation of the wheelsets of a vehicle 

3.31 
slide test 
test performed under degraded adhesion conditions 

3.32 
dry rail test 
test performed where the adhesion conditions will support the maximum brake force 

3.33 
drag test 
test performed with an auxiliary tractive unit to achieve a constant speed with a constant brake 
application 

3.34 
brake test 
test where the brakes are applied to achieve a deceleration 
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4 Symbols and abbreviations 

For the purposes of this document, the following symbols and abbreviations apply. 

g acceleration due to gravity 

Vnom nominal train speed, in km/h 

vref WSP vehicle reference speed, in km/h 

vt true train speed, in km/h 

μ adhesion coefficient 

σ coefficient of inertia of rotating masses 

τ initial adhesion coefficient 

AR auxiliary reservoir 

BP brake pipe 

BSR brake supply reservoir; for an air brake system with distributor valve, referred to as 
auxiliary reservoir 

EB emergency brake 

ER anticipated event – used in safety analysis 

FS full service brake 

MMI Man Machine Interface 

MTB magnetic track brake 

Nl normal litre 

NITS nominal initial train speed 

RAMS reliability, availability, maintainability and safety 

VIT vehicle implementation test 

WRM wheel rotation monitoring system (sometimes called DNRA, detection of non rotating axle) 

WSP wheel slide protection 

5 Requirements 

5.1 Functional requirements 

5.1.1 Objectives WSP 

The objectives of fitting WSP systems to trains are to assist in achieving the following: 

— minimum extension in stopping distance compared to stopping on clean dry rails (i.e. good 
adhesion conditions); 

— minimum level of wheelset damage due to wheel slide or wheel lock; 

— minimum level of track damage; 

— for pneumatic brake systems, minimum increase in air consumption compared to a dry rail stop 
with no WSP activity. 
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The particular priority of these objectives may vary for different classes of applications or even for a 
particular application. 
5.1.2 General functional requirements 

The circumferential speed of the wheelsets is calculated on the basis of information provided by 
sensors, and monitored by regulators or automatic control systems (WSP controller). 

The WSP controller may use additional information (e.g. signals from pressure sensors) about the 
status of the train for WSP control. 

The WSP controller transmits commands to the WSP actuators (e.g. WSP dump valves) to reduce, hold 
or restore brake force, either totally or partially. 

The WSP shall not be capable of reducing the brake force below a low speed threshold. This threshold 
shall not be higher than 5 km/h and not lower than 0,5 km/h. If the brake force is already reduced when 
the train speed falls below this threshold, the WSP system shall restore the brake force to the demanded 
value. 

When starting the train the WSP shall be available for operation before the speed achieves 6 km/h. For 
freight applications where power supply is not provided at low speed, this threshold may be increased 
up to 15 km/h. 

The WSP shall not be capable of increasing the brake force above that demanded by the braking system. 

The WSP shall not alter the demanded brake force at standstill except during system test. 

Where the true wheel diameters are known, the WSP shall compensate for wheel diameter differences, 
within the permitted range from new to worn wheels, when calculating speeds. 

All speed thresholds shall be related to nominal mean wheel diameter if the true wheel diameter is not 
known. 
5.1.3 Control of the brake force 

5.1.3.1 Requirements for pneumatic actuation of the friction brake 

WSP-actuators (e.g. WSP dump valves or other pneumatic control devices - integrated brake valve) are 
used to modify brake force. 

The WSP-system shall not allow a direct connection between supply and exhaust. 
5.1.3.2 Dynamic brake 

Dynamic brakes shall have either WSP control in accordance with this standard or means to switch 
them off in the event of sliding. 

If the dynamic brake is used for emergency brake applications a WSP control of the dynamic brake shall 
be provided. 

The dynamic brake may be equipped with its own WSP. As long as the friction brake is not activated the 
slide can be controlled by the WSP of the dynamic brake alone. 

A WSP strategy shall be adopted for the two systems if dynamic brake and friction brake are 
coordinated by a blending function or operated independently. 
5.1.4 WSP watchdog (safety timer) 

For safety reasons, a monitoring function is provided to avoid an excessive reduction of braking effort. 

This WSP watchdog function shall be provided for systems capable of providing the emergency brake, 
and shall be independent from the WSP control algorithm and processor. 
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