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European foreword

This document (EN 16186-2:2017) has been prepared by Technical Committee CEN/TC 256 “Railway
Applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2018, and conflicting national standards

shall be withdrawn at the latest by February 2018.

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

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.

EN 16186, Railway applications — Driver's cab is written as an EN series on all the aspects to be
considered when designing a driver's cab, from anthropometric data and visibility, over the integration

of displays, controls and indicators as well as the design of displays to cab layout and access facilities.
The background information on the anthropometric data used is provided in CEN/TR 16823 [2].

EN 16186, Railway applications — Driver’s cab currently consists of the following parts:

— Part 1: Anthropometric data and visibility;

— Part 2: Integration of displays, controls and indicators;

— Part 3: Design of displays.

— Part4: Layout and access

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,

Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This European Standard addresses operational requirements for train driving, shunting and related
preparatory work as far as driver’s cab interfaces are concerned. It provides current cab design
principles and considers latest available research findings provided by the European Research project
EUDD+ [3].

The informative Annex E is provided for Requirement Management purposes in accordance with

EN 15380-4 [4].

Where no standard requirement has been specified in this standard, it addresses the need for
specifications or choices of standard options to be done on project level.
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1 Scope
This European Standard is applicable to Electric Multiple Units (EMU), Diesel Multiple Units (DMU),
Railcars, Locomotives, Driving Trailers (Driving Coaches).

NOTE1  This European Standard applies to rolling stock in the scope of the Directive 2008/57/EC [1].

This European Standard is not intended to be applicable to metros, tramways and light rail vehicles.

This part of EN 16186 applies to driver's desks installed on the left, on the right, or in a central position
in the driver’s cab.

NOTE2  For OTMs, see EN 14033-1 [5] and EN 15746-1 [6].
This European Standard gives design rules and guidance in order to ensure visibility and operability of

screens, controls and indicators in the cab in all operating conditions (day, night, natural or artificial
lighting).

It covers four aspects:
— the characteristics of the displays, controls and indicators in order to ensure proper visibility: i.e

range of luminance and contrast as well as the possibility of adjustment of perceived brightness;

— rules for positioning of the displays, keyboards, controls and indicators in the cab and on the
driver’s desk: i.e position, angle of visibility, etc. with consideration of the normal driving position
and the working environment (windscreen, natural or artificial lighting in the cab, unwanted glare
and reflections, etc.);

— the characteristics and rules for positioning microphones and loudspeakers;

— design of symbols.

NOTE 3  All element numbers within the text refer to Table B.1.

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.

N 894-2, Safety of machinery - Ergonomics requirements for the design of displays and control actuators
- Part 2: Displays

prEN 13272-1 Railway applications - Electrical lighting for rolling stock in public transport systems - Part
1 - Mainline rail systems

EN 15892, Railway applications - Noise Emission - Measurement of noise inside driver's cabs

EN 16186-1:2014}, Railway applications - Driver's cab - Part 1: Anthropometric data and visibility
EN 16186-3:2016, Railway applications - Driver's cab - Part 3: Design of displays
EN 16683, Railway applications - Call for aid and communication device - Requirements

[SO 3381|, Railway applications — Acoustics — Measurement of noise inside railbound vehicles
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in [EN 16186-1:2014|
EN 16186-3:2016 and the following apply.

3.1
alarm
audible and/or visual warning requiring immediate action, with a defined priority

3.2

cab lighting

lighting that illuminates the whole driver’s cab to provide save operation at standstill e.g. during
preparation work

3.3
class B cab signalling system
national legacy control-command and signalling systems

Note 1 to entry:  Legacy ATP (Automatic Train Protection) is historical ATP in accordance with TSI CCS CR&HS
(see [7]).

3.4
contrast

perception of a difference visually between one surface or element of a buildini/rail vehicle and
another be reference to their light reflectance values (LRV) according to BS 8300:2009
[SOURCE: EN 16584-1:2017]

3.5
control
device used to interact with the vehicle

3.6
indicator
element designed to indicate the system status

3.7
instrument lighting
lighting that illuminates specific gauges to make there scales visible at dark ambient conditions

3.8

position-dependent control

control which command is proportional to the position of the operating part of the device within a
defined range

3.9

RAL xxxx

colour codification from Deutsches Institut fiir Glitesicherung und Kennzeichnung, former Reichs-
Ausschuss fiir Lieferbedingungen

Note 1 to entry:  RAL 3020 is the coding for traffic red.

3.10
reading zone lighting
lighting that illuminates the reading area of the desk to ensure readability of documents
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3.11

time-dependent control

control which command is proportional to the duration of the application of the operating part of the
device in a specific position

3.12

warning

visual and/or audible indication triggered by an event of which the recipient needs to be aware and
which may not require immediate action

4 Symbols and abbreviations

ASC Automatic Speed Control

ATC Automatic Train Control

ATP Automatic Train Protection

BP Brake Pipe

CCD Control Command Display

CCS Control-command and signalling
CCTV  Closed Circuit Television

DAC Driver Activity Control

DMU Diesel Multiple Unit

EMU Electric Multiple Unit

EOA End Of Authority

ep electro-pneumatic

ETCS  European Train Control System
ETD Electronic Timetable Display
EUDD European Driver's Desk

FBS Functional Breakdown Structure
HVAC Heating, Ventilation and Air Conditioning
KVB Controle de vitesse par balise
MCB Main Circuit Breaker

MRP Main Reservoir Pipe

NSO National Standards Organization
OTM On-Track Machine

PAS Passenger Alarm System

PIS Passenger Information System

RAL Reichs-Ausschuss fiir Lieferbedingungen (German Institute for Quality Assurance and
Certification)

SRP Seat reference Point

TCMS  Train Control and Monitoring System
TDD Technical and Diagnostic Display
TRD Train Radio Display
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5 Driver's cab displays, controls and indicators for operational functions
5.1 General

Elements required for operation are shown in Annex B. The symbols to be used for the operating
elements shall be provided in accordance with Annex C. For project specific functions the symbols of
Annex D should be used.

In the following text, three-digit numbers refer to Table B.1 that lists all the elements

5.2 Display or unit for train communication, monitoring and control

Vehicle monitoring, vehicle control and train communication shall be provided, as a minimum, by the
following desk equipment:

— 004 - control command display (CCD);
— 002 - technical and diagnostic display (TDD);
— 001 - train radio display (TRD).

For train radio display, different solutions are possible, for example with a simplified driver's interface.

If other displays are added (additional TDD for EMU/DMU, passenger information system display...) the
forward visibility (according to EN 16186-1) shall not be impeded.

For vehicles internally used within a country the CCD may be substituted by equipment with equivalent
functionality.

5.3 Controls
5.3.1 Controls for Intercom

The driver’s cab of units designed for Driver Only Operation, i.e. without staff on-board other than the

driver, shall have in accordance with EN 16683

— adevice (e.g. microphone) to support the “call for aid” function;
— adevice for acknowledging the call for aid;
— acontrol to cancel the communication link to the operated device.

These devices can be integrated or combined with other devices or functionalities

5.3.2 Controls for external passenger access

If external passenger access to the train (door control) is provided, the desk shall have the following
devices:

— 021 - left doors release and cancel release;
— 023 - right doors release and cancel release;

— 022 - central closing all doors.

5.3.3 Controls for driver's cab temperature

There shall be a means of regulating the temperature. This should be compliant with EN 14813-1| and
N 14813-2.
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5.3.4 Controls for coupling and uncoupling of vehicles

If rolling stock is equipped with an automatic coupler, the cab shall have a control to manage the
coupling function. See EN 16186-3.

5.3.5 Controls for auxiliary desk

If auxiliary desks are provided, they shall include the following operating elements:
— 013 - ATP override;

— 015 - ATP acknowledgement;

— 213 - combined traction/brake controller with minimum functionality (T+, T, T-, SOS) or (T+, T, O,
S0S);

— 042 - activation of the auxiliary traction controller, if elements 033 - direction of travel “forwards”;
and/or 035 - direction of travel “reverse” are not provided.

As an option:

— 021 - release and cancel release doors left side;

— 023 - release and cancel release doors right side;

— 213 - combined traction/brake controller with one or more additional functions (T-, 0, B-, B, B+);
— 033 - direction of travel “forwards”;

— 035 - direction of travel “reverse”;

NOTE T+ means increasing traction set point; T means constant traction set point, T- means decreasing
traction set point. 0 means ramp down of any set point. B - means decreasing brake set point. B means constant
brake set point, B+ means increasing brake set point and SOS means emergency brake.

— side microphone.

The following operating elements should be provided on or close to an auxiliary desk:

— 037 - direct brake;

— 038 -horn;

— 111 0r211- DAC.

5.4 Warnings

5.4.1 Alarm due to a safety system

It is permissible to provide an audible and/or visual alarm to prevent imminent intervention by a safety
system.

5.4.2 Alarm due to emergency opening of one or more external doors
This requirement only applies to EMUs, DMUs, driving coaches and locomotives that operate passenger
trains.

Audible and visual alarms shall indicate to the driver an emergency opening of one or more passenger
doors. It should be possible to acknowledge and cancel audible signals for emergency door opening.
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5.4.3 Driver interface with fire extinguishing system

There shall be no means for the driver to interfere with the fire extinguishing system, if provided.
Information that the fire extinguishing system has operated or is not available should be provided in the
cab.

5.4.4 Alarm due to speed reduction

If a system other than automatic speed control (ASC) intervenes to reduce the train speed, an audible
and/or visual alarm shall be given.

6 Characteristics of displays, controls and indicators

6.1 General

6.1.1 Design principles

The design (e.g. the shape, the colour, the location) of the elements should assist the recognition of
different functions under all ambient lighting conditions.

As design reference for controls and displays, EN 894 (all parts) and EN 1005 (all parts) may apply.
6.1.2 Reading zone

To allow the display on the driver's desk surface of paper documents required during driving, a reading
zone of minimum size 300 mm x 210 mm in landscape orientation shall be available in front of the
driver's seat. The reading zone may be used optionally as a writing zone if required. A means of holding
shall be provided. If these means are not provided on the desk, the distance between the mid-point of
the tall driver's eyes, in seated driving position (see ) and the document should not be more
than 900 mm.

NOTE For the minimum character heights of paper documents to be read at a maximum distance of 900 mm,
see EN 894-2.

6.1.3 Resistance to damage from cleaning activity

Labelling of operational elements shall not be rendered illegible by cleaning agents.

NOTE The list of acceptable cleaning agents is usually provided by the manufacturer.

6.1.4 Design to prevent the accumulation of dirt

Engravings deeper than 0,5mm shall be protected against the accumulation of dirt, e.g. by a cover or by
sealing, in order to maintain their readability.

6.1.5 Labelling

Where plain-text labels are provided, the following applies:

— the function “On” is represented by the Roman “I”;
— the function "Off” is represented by the Arabic zero “0”;

— for plain-text markings see 9.2.1 and 9.3.
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6.2 Characteristics of displays
6.2.1 Use of analogue and alphanumeric display

In general, an alphanumeric display should only be used where a precise discrete information is
required and the values presented remain visible long enough to be read, i.e. they are not continually
changing. Otherwise, an analogue or graphical display should be used, see also [9].

6.2.2 Requirements for arrays of display
If analogue or graphical displays require to be monitored on a regular basis to check whether

conditions are ‘normal’, the displays should be arranged so that all the pointers are aligned alike when
the instruments are indicating normal operation.

NOTE See [9] and [10] for ergonomic aspects.
6.2.3 Pointer and scale requirements

Generally a pointer moving against a fixed scale should be used, rather than vice versa.

6.3 Characteristics of controls

6.3.1 General Principles

6.3.1.1 Interface specific for the function

Interfaces should be specific for the functions to be executed by the driver, for example by different
shapes, colours or positions.

Controls may combine several associated functions.

The relevant driving tasks shall determine the choice to combine functions, e.g. a combined lever for
traction and braking.

6.3.1.2 Control principle

Position-dependent controls should be the preferred option rather than time-dependent ones.

213 - combined traction/brake controller for auxiliary desks, controls for remote control desks and 037
- direct brake should be time dependent.

6.3.1.3 Direction of actuation

The direction of actuation of controls should be coherent with the behaviour of their related control
systems.

6.3.1.4 Position indication of isolation devices

If an isolating device shows its position, e.g. by direction of a handle or a marking, the following rules
apply:

a) [=0Onorinoperation; 0 = Off or not in operation.

b) Ifthis device is a stop cock mounted in a visible pipe, then the position of the stop cock shall refer to
the direction of the pipe: Open = in line with the pipe, Closed = at right angle to the pipe.

c) For checking for normal operation at brake panels the position for normal operation shall be
vertical. Marking according to d) is required.

d) In case of design constraints, the rules b and ¢ may be superseded by permanent labelling.
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The distributor isolating device may deviate from rule b; see [EN 15355,

Straight and angled end cocks for brake pipe and main reservoir pipe may also deviate from rule b; see
EN 14601

For non-symmetric cocks the vertical position of the handle shall be downwards.
6.3.1.5 Legibility of controls

Controls should be graduated (tactile sense) and/or illuminated (vision) so that their operating
positions can be recognized (using tactile sense for graduated controls or vision for non-graduated
controls). Where controls are graduated, the graduations should be fine and precise for driving
purposes.

6.3.1.6 Legibility of instruments

For graduation refer to requirements for identification of visual displays according to EN 894-2.

6.3.2 Design criteria
6.3.2.1 Identification by shape

The shape of controls for the following functions should be:

— amushroom for 010 - emergency brake;

— alever with a ball for 025 - sanding;

— alever with a cylinder for 016 - pantograph;

— alever for 038 - external warning horn;

— push buttons for 021, 022 and 023 - doors;

— a push button for 012 - train radio emergency call.
6.3.2.2 Tactile coding of ATP controls

013, 014 and 015 - ATP controls should have a different shape in order to facilitate the tactile
recognition of its function.

6.3.2.3 Colours

6.3.2.3.1 General

Controls that shall be operated at the driver’s desk while driving shall have a colour differentiation
relative to the desk surface. Black or grey from the range of finishes RAL 9004, 9011, 9017 or 7016,
7021, 7024 in accordance with register RAL 840-HR or equivalent may be used.

Markings and symbols of the controls in the driver’s cab should be realized with a high contrast to the
background e.g. RAL 9003, 9010 and 9016 may be used for the markings and symbols of the controls,
RAL 9005 may be used for the base.

6.3.2.3.2 Colour red

Essentially, controls that are only operated in the case of safety critical faults or emergency and
associated indicators shall be finished in red (RAL 3000, 3001, 3002, 3020 or equivalent).
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6.3.2.3.3 Colour yellow

If there is some requirement to high-light a control, e.g. in case of frequent use for prescribed regular
procedures, yellow (e.g. RAL 1003, 1004, 1018, 1021, 1023) can be used on the element or on an
adjacent surface.

6.3.2.3.4 Colours for less important elements

In order to avoid visual distraction, controls or operating equipment of minor operating importance
(e.g. light switches, socket covers), operated infrequently or for maintenance purposes should be
coloured in white, black, grey, metal finish (not coated) or neutral colour (in comparison with the
surroundings).

6.3.2.4 Robustness of design for controls

The controls should be designed to withstand adverse ambient conditions and excessive mechanical
stress (e.g. drinking, eating, dust, force effects during operation (e.g. shunting, coupling) and panic
situations). Their operability should not be affected by such impacts.

6.3.3 General characteristics of DAC, controls for external lights and remote control
6.3.3.1 Driver activity control

There shall be at least one control element for the DAC function on the desk and one on the footrest.

6.3.3.2 Controls for external lights

Controls for the 027 - external lights (head and marker lights) shall control at least the external lights at
the vehicle end adjacent to the cab. The head and marker lamps of the vehicle shall be controlled from
the normal driving position. The control for 304 - tail lights shall be in the cab.

6.3.3.3 Radio remote control

The switching device from “manual mode” to “radio remote control” mode may be located in the cab
according to [EN 50239

6.4 Characteristics of indicators

6.4.1 Readability

All indicator lights should be designed so that they can be read correctly under natural or artificial
lighting conditions, including incidental lighting.

6.4.2 Warning design principles

6.4.2.1 General

Warnings should be designed in accordance with the following principles:

— Audible and visual warnings inside the cab should be distinctive and have appropriate loudness
and sound qualities and/or light intensities, in accordance with their functions, urgency and
importance;

— audible and visual warnings should not unnecessarily distract the driver’s attention from normal
driving duties;

— audible and visual warnings should be consistent in their meaning;

— audible information should meet all the following requirements:
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— each audible information should be distinguishable from all other audible information in the cab;
— be audible from all applicable driving positions inside the cab and in all driving conditions;

— the audible warning should not cause drivers audible discomfort when triggered.

NOTE For audible and visual warnings, see also EN 16186-3.

6.4.2.2 Hierarchy of audible warnings

At least for the warnings provided through a single channel there shall be a hierarchy of audible
warnings such that the most important, when triggered and until cancelled or acknowledged, will
suppress less important audible warnings.

6.4.3 Audibility of driving related acoustic signals

Audible information generated by acoustic signals inside the cab shall be at least LpA = 6 dB above the
interior noise at the one-third octave band corresponding to the main tonal frequency of the alarm. The
interior noise used to compare the alarm in one-third octave frequency shall be the one measured at
maximum operational speed of the train in accordance with EN 15892 or [SO 3381,

6.4.4 Volume of the loudspeakers

The volume of the loudspeakers should be adjustable by a control in the cab. The pre-set minimum
audible level is defined in 6.4.3.

7 Positioning of displays and controls
7.1 General rules for positioning
7.1.1 Driver’s desk design

Driver's desk design shall permit operation by a single driver.
Driver’s desks should be designed in accordance with Annex B.

If auxiliary desks are required, they should be located on or close to the side wall.
7.1.2 Human factors/ergonomic aspects

Human factors principles should be applied to optimize the arrangements in the driver's cab taking into
account:

a) theideal positions of controls and instruments in terms of visibility, reach and force requirements;
b) constraints due to requirements arising from familiarity with existing designs;
c) constraints due to physical / technical requirements of the cab space.

NOTE1 The above applies for normal driving and for reasonably foreseeable demanding scenarios usually
caused by train faults.

The operation of controls and the viewing of instruments/displays should not be unduly fatiguing and
should take into account the strength and biomechanical characteristics considering the
anthropometric range of drivers described in part 1 of this standard.

NOTE 2  For further information on forces, repetition and postures, see EN 1005 (all parts) and for information
on displays see EN 894-2.
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7.1.3 Devices positioning principle

Cab devices should be positioned in accordance with the following principles:

a) Importance principle - those displays and controls which are most essential to safe and efficient
operation should be in the most accessible positions, such as controls for brake, traction, horn.

b) Frequency of use principle - those displays and controls which are used most frequently should be
in the most accessible positions, such as controls for brake, DAC, signalling.

c) Function principle - displays and controls with closely related functions should be located close to
each other.

d) Sequence of use principle - displays and controls which are used in sequence should be located
close to each other and their layout should relate logically to the sequence of operation.

In order to have all safety related and/or frequently used equipment on the desk easily grasped and
visible while driving, the access to safety elements shall not be inhibited or impeded by elements that
do not have a function essential to safety.

Elements that are not needed while driving should not be located in the normal area of the driver's desk
(see Annex A).

In order to avoid the driver's attention being unnecessarily diverted from observation of the line, the
reach envelopes in accordance with Figure A.1 shall only encompass the controls and information
needed while driving or in cases of danger and the preferred field of vision in accordance with
Figure A.2 should only encompass the controls and information needed while driving or in cases of
danger.

Only information that is necessary for operation shall be provided within the reach envelopes and the
preferred fields of vision. There should be no writing or logos or other advertisement of manufacturers
within these areas.

The location of the controls and displays should take account of the amount of driver’s head and eye
movements needed, with the aim of maximizing the driver’s visual concentration on track and signals.

If the TCMS has been switched on, the following information shall be available at all times on the main
desk:

— 007 and 008 - brake information;

— information pertaining to signal aspects for monitoring train control systems (driver’s cab
signalling, 004 - CCD);

— timetable (006 - ETD or alternative means).

If the cab is not activated, information may only be displayed on request.

The arrangement in a set of elements shall be coherent with the functional behaviour of the train (e.g.
forward, backward or right, left).

7.1.4 Driving position at the side window
If a driving position at the side window is foreseen (e.g. auxiliary desk) this position shall allow the

driver to see brake and speed information of the main desk. This may be achieved by moving the head
in standing position, but without leaving the position.
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7.1.5 Space constraints

In cases of space constraints, displays or instruments (controls, indicators, etc.) beyond the ones
specified in Annex B can be placed above the horizontal (see Figure A.2), if the forward visibility (in

accordance with [EN 16186-1]) is not impeded.

In cases of space constraints in shunting locomotives or in EMU/DMU with front gangway and cab, in
side position, those controls used in the cab should be oriented according to this standard and shall at
least provide the same functionality. The direction function (033, 034, 035) may be grouped into a
rotary switch.

7.1.6 Positioning of elements deviating from this standard

For positioning of elements deviating from this standard, a task analysis should be considered.

NOTE Task analysis including postural assessment have been used in the course of the EUDD programmes
and are used as a source for the recommendations of this standard.

7.2 Positioning of displays
7.2.1 Display location and orientation

The display surfaces should be as nearly as possible perpendicular to the driver’s line of sight and free
from direct or reflected glare.

At least the following displays:

— 001 -TRD;
— 002 -TDD;
— 004 - CDD;

— 006 - ETD if applied;

shall be designed for a viewing distance range of 500 mm to 1000 mm from the normal driving position.

They shall be located such that they do not interfere with the operation of other cab equipment.

7.2.2 Preferred fields of vision

The important information identified in 7.1.3 should be located in the preferred fields of vision on the
desk in accordance with Figure A.2. If an assessment is required, it shall be done with a drawing based
on the tall driver's reference eye point in seated driving position as defined in [EN 16186-1l.

7.2.3 Positioning ATP signalling information

The speed and 004 - ETCS signalling information shall be in the preferred field of vision (see
Figure A.2), class B cab signalling information in accordance with TSI CCS should be in this field.

001 - train radio - and, if provided, CCTV and class B cab signalling systems in accordance with TSI CCS
- may be positioned outside this preferred field of vision.

7.2.4 Integration of heritage ATP systems
In case of integration of heritage ATP systems either the distance between the displays may be enlarged
in order to mount ATP-driver-interfaces between adjacent displays or such heritage components may

be installed on top of the display area respecting for the seated position the preferred field of vision as
set out in Figure A.2 as well as the forward visibility according EN 16186-1|.
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7.3 Positioning of controls

7.3.1 Reachability of controls on the driver’s desk

There are three reach envelopes defining the following three areas: normal, extended and maximum,
see Figure A.1.

For definition and application of the elements see Annex B and Annex C. The location of a single control
refers to its centre point in neutral position.

a) Normal: All controls having high importance and/or a high frequency and/or prolonged periods of
use in sitting and, if applicable, standing position shall be located within the normal reach envelope
in line with the anthropometric requirements of this standard. This encompasses areas that can be
reached with a sweep of the forearm. In this area, there shall be at least controls and information of
element 019, 020, 032a or 032b, 037.

b) Extended: Controls of less importance and/or a lower frequency of use, should be located within
the extended reach envelope which encompasses those areas when the upper arm shall move away
from the normal conditions and which can include shoulder thrust. In this area, which includes the
normal area, there shall be at least controls and information of element 013, 014, 015, 016, 017,
018,021, 022,023, 025, 026,027, 033, 034, 035, 038, 040 in addition to the elements of the normal
area. Elements 024, 028 and 029 should also be located in this area.

c) Maximum: Controls which can be reached by moving the driver’s body in the seated position. In
this area, which includes the normal and the extended area, there shall be at least the following
desk located controls and information: 001, 002, 004, 006, 009, 010, 012, 030, 036, 101, 102, 103,
104, 105, 106, 107, 108, 109, 114, 115. Elements 021, 022, 023 may be located in this area for
rolling stock not designed for frequent stops. Elements: 102, 103, 104, 105, 106, 107, 108, 109, 114,
115 may be located underneath the desk.

NOTE The measurements are based on European anthropometric data given in CEN/TR 16823|.
7.3.2 Grouping of controls

7.3.2.1 General

The controls related to the same function should be combined or grouped together on the driver's desk.
The number of controls in a group should be limited to three.

7.3.2.2 Grouping of door controls

The 021, 022 and 023 - controls on the desk related to doors shall be grouped together or be integrated
into one combined element. The position of these elements shall reflect the associated side of the unit.

7.3.2.3 Grouping of direction of travel controls
The 033, 034 and 035 controls related to the direction of travel shall be grouped together on the desk or

be integrated into one combined element. The position of these elements shall reflect the associated
direction of travel.

7.3.2.4 Grouping of ATP controls

013,014 and 015 - ATP controls shall be grouped.
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7.3.2.5 Examples for further groupings

Further examples for grouping of controls are:

7.3.2.6 coupling controls;
7.3.2.7 HVAC controls;
7.3.2.8 windscreen wiping/washing controls;

7.3.2.9 panto/main switch controls, etc.

7.3.3 Allocation to hands

For trains the controls for the pneumatic brake (the 032a - automatic brake or the 032b - combined
traction brake controller) shall be located on the right-hand side of the driver's desk. Thus, the left hand
stays free for other operations (e.g. 020 - traction dynamic brake controller, 001 - train radio, 013, 014
and 015 ATC/ATP, 016 - pantograph, 017 - main circuit breaker, 012 - train radio emergency call push
button, etc.).

NOTE For UK and Ireland, see Annex F.

7.3.4 Accessibility

The accessibility of one element should not be obstructed by another element.

7.3.5 Synchronous operation of elements

The operating elements, which are operated both when accelerating and when braking, should be
arranged in such a way that they can be reached by both hands; these are the 025 - controls for sanding,
026 - release for the traction unit’s automatic brake, 027 - external front lights and 029 - reading zone
and driver’s cab lighting.

7.3.6 Risk of inadvertent activation

The location of controls and the grouping of controls should minimize the risk of inadvertent activation.

7.3.7 Position of specific controls
7.3.7.1 General

If possible in terms of desk integration, controls should be placed on or above the desk (e.g. extended
area) rather than at a console underneath the desk. If the 104, 105, 106, 107 and 108 - HVAC controls,
103 - centre console lighting and 109 - pressure protection control are accessible from a seated
position they may be located beneath the desk.

7.3.7.2 Automatic speed control

The 019 - automatic speed control shall be close to the 020 - traction/dynamic braking lever. This may
not apply in case of a 32b - single combined traction/brake controller (see Figure B.2). It should be
position dependent.

7.3.7.3 Driver's traction and brake control
If the traction and/or braking effort is set up by a lever (combined one or separated ones), the “tractive
effort” shall increase by pushing the lever forward, and the “braking effort” shall increase by drawing

the lever towards the driver. For an emergency brake position, if provided, there shall be a notch clearly
distinguishable from other positions of the lever.
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Driver’s 032a - automatic brake handle, 020 - traction/dynamic brake controller and 032b - combined
traction/brake elements should be position dependent.

NOTE For UK and Ireland, see Annex F
7.3.7.4 Emergency brake control

At least one emergency brake control 010 - emergency brake control shall be provided in the cab so
that it can be reached by the driver from his driving position and from the driver's assistant position by
any other authorized person.

7.3.7.5 Brake pipe overcharge control
The 009 - brake pipe overcharge control where fitted should be arranged preferably close to the brake

pipe pressure information. Alternatively, the brake pipe overcharge function can be arranged in such a
way that the related information is located in the viewing direction while operating the element.

7.3.7.6 Public address control

If public address/PIS is required, a control for announcements and, in case of:

— manual system: a control to trigger the information;
— automatic system: a control to suppress information;

shall be located within the maximum area defined in Annex A.

7.3.8 Controls used while driving, but not located on the driver’s desk

Controls that are operated from a seated position while driving but which are not essential for a quick
and targeted operation may be located on the vertical surfaces beside the driver leg room space (see
Annex B).

If the HVAC controls are accessible from a seated position they may be located beneath the desk.

For a quick and targeted operation without distraction from the track system there may be foot
operated controls (e.g. pedals) in the driver leg room space. There shall not be more than four foot
operated control elements.

Next to foot operated controls other than DAC there shall be two free spaces, each of a min. width of
140 mm, for resting the driver’s feet in seated position without touching any of those controls, except
for the DAC.

7.3.9 Controls only operated during standstill

7.3.9.1 General

Controls that are only operated during standstill should be located outside any of the three reach
envelopes in accordance with Figure A.1.

7.3.9.2 Isolation of ATP systems and DAC

Access to 520, 543 - isolate ATP systems and isolate 503 - DAC shall not be possible from the driving
position.

7.3.9.3 Location of door controls

Where for the purpose of monitoring external doors the driver is required to move from the main

driving position to a side window to view platform-mounted equipment or to look back down the train,
then the door controls applying to that side shall be located at each side window.
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8 Lighting of cab, displays, controls and indicators
8.1 Cab lighting

Cab lighting shall be compliant with prEN 13272-1.
8.2 Reading zone lighting

Reading zone lighting shall be provided with element 029. It shall be independent from the cab lighting
and it shall be adjustable with element 039.

8.3 Instruments’ lighting

The instruments' lighting should be provided in accordance with element 028. If provided, it shall be
independent from the cab lighting and it shall be adjustable in accordance with element 104. The range
for the value of illuminance should be 0,3 1x to 30 Ix.

The instrument lighting is needed if gauges (007 and 008) are used.

8.4 Prevent disturbing the driver

When additional lamps are provided (e.g. a lamp for the second person) these should not dazzle the
driver in the normal operating position of the lamp.

8.5 No green lighting

In order to prevent any dangerous confusion with outside operational signalling, no green lights or
green illuminations are permitted in a driver’s cab, except for existing class B cab signalling system (in
accordance with TSI CCS).

9 Symbol and text definition
9.1 Symbol appearance

The symbols shall be visible in normal daylight working condition for easy identification of the element.
The symbols should be simple in design, easy to read and self-explanatory.

9.2 Harmonized symbols

9.2.1 General

Controls and indicators shall be clearly marked, so that they are identifiable. Harmonized symbols shall
be used to mark controls and indicators in the cab (see Annex C), if the function is provided. The
symbols should be reproduced as shown in Table C.1. Table C.1 provides symbol originals in a uniform
30 mm size with corner marks to enable accurate enlargement and reduction scaling. The symbol

illustrations are shown without borders in order to allow for consistent reproduction scaling, i.e. a
change of the size of symbols can be done by a scaling factor.

For functions listed in Table C.1 the associated symbol shall be used.
NOTE1 For new functions not listed in Table C.1, the proposed symbol associated with any new function is

asked to be notified to an NSO in order to facilitate timely amendment of this standard.

Conformity with the symbols provided in Table C.1 is achieved, if the characteristic parameters defining
the symbol are perceived as equal. For example, this perception of equivalence is deemed to be
achieved, if a max. tolerance of 10 % for the graphic elements (thickness of lines, dimension of fields,
radii, ...) is respected.

If a symbol is provided as an electronic vector graphic data information by the standardization
organization providing this standard and the applicant does neither corrupt nor change this

Documents
22 Document Sharing Hub

Full document details: BS EN 16186-2:2017


http://dx.doi.org/10.3403/BSEN16186
http://www.avadocuments.com/doc/bs-en-16186-2-2017
http://www.avadocuments.com/doc/bs-en-16186-2-2017

