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This Report

The Commission for Occupational
Health and Safety and Standardization
(KAN) was founded in 1994 to assert
German interests in OH&S matters,
especially with regard to European
standardization. KAN is composed of
representatives of the social partners, the
federal state and the Laender, the Haupt-
verband der gewerblichen Berufsgenos-
senschaften (HVBG, Federation of the
Statutory Accident Insurance Institutions
of the Industrial Sector) and the German
Standards Institute (DIN). One of KAN´s
tasks is to focus the public interests in
the field of occupational health and
safety and to exert influence on current
and future standardization projects by
delivering opinions on specific subjects.

KAN procures studies and expert opin-
ions in order to analyse occupational
health and safety aspects in standardiza-
tion and to reveal deficiencies or errone-
ous developments in standardization
work.

This study was based on the following
task in hand:

Background

A large number of rules and regulations
apply to occupational health and safety
in the field of transport. In addition to
provisions for occupational health and
safety contained in national safety rules

and regulations, transport regulations
also have to be complied with. Provi-
sions concerning construction, equip-
ment and testing, which have so far
been contained in accident prevention
regulations, are to be transferred to Eu-
ropean standards.

The special role of standardization in the
field of rail traffic is characterized by the
fact that directives based on Art. 137 of
the EC Treaty are applied in addition to
those based on Art. 95. A shunter, for
example, can be of significance in three
functions:

� As a machine for transportation it
has to satisfy worker protection needs
which may be standardized in require-
ments concerning the nature of a
product according to Machinery Di-
rective 89/392/EEC. (Art. 95)

� As work equipment it is covered by
the scope of Directive 89/655/EEC
which places employers under the
obligation to provide workers with
work equipment which complies with
the minimum regulations of this direc-
tive. (Art. 137)

� As a workplace for the engine driver
it is subject not to Workplace Directive
89/654/EEC, since means of trans-
port are excluded from the scope of
this directive, but to the Directive on
“Minimum regulations for safety and
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health protection for transport activi-
ties and at workplaces in means of
transport” (COM(92)234 final) which
has not yet been adopted. (Art. 137)

Based on EC Directives under Art. 95 of
the EC Treaty, standardization projects
are carried out in CEN/TC 256 “Railway
applications” and in CENELEC/TC 9X
“Electrical and electronic applications for
railways” with the aim of harmonizing
the national rules and regulations which
exist for this field.

According to the statutory accident insur-
ance institution (BG BAHNEN), the
above European standards bodies do
not pay sufficient attention to the subject
of “Occupational health and safety in
railway applications”. An internal ad-hoc
working group, “Occupational health
and safety” - similar to that in CEN/TC
242, “Safety requirements for passenger
transportation by rope” - was not active
in CEN/TC 256 at the outset; the TC
had however initially entered into a liai-
son with an external working group,
“Occupational health and safety in the
field of railway applications”, which was
formed external to the standards organi-
zations and which comprised representa-
tives of European OH&S institutions.

In what way the needs of occupational
health and safety can be introduced into
CENELEC/TC 9X is yet to be examined.

Aim of the study

In support of further standardization
work and the revision of existing stand-
ards and draft standards, this study sets
out to analyze the level of safety reached
in standardization and to reveal existing
deficiencies:

� Status review of standardization relat-
ing to occupational health and safety
in the field of rail traffic (including
rapid transit and special goods traffic,
but not including the transport of dan-
gerous goods),

� Determination of the need for stand-
ardization in the field of rail traffic
required for comprehensive occupa-
tional health and safety,

� Analysis of the effects of standardiza-
tion on occupational health and safety
from Germany’s point of view.

Tasks

1. Definition and structuring of the area
forming the subject of the study.

2. Status review of the statutory frame-
work for European standardization, in
consideration of the classification in
accordance with Articles 95/137 of
the EC Treaty:

a) existing EC Directives and those in
preparation containing essential

This Report
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occupational safety and health
protection requirements for the
field of rail traffic,

b) UIC leaflets,

c) currently valid regulations contain-
ing provisions governing occupa-
tional health and safety in rail traf-
fic:
–  laws/state ordinances
–  accident prevention regulations
–  other regulations

3. Status review of standards and stand-
ardization projects containing provi-
sions governing safety and health
protection.

4. Analysis of standards and standardiza-
tion projects with regard to their com-
pliance with the “German Consensus
Statement on standardization in the
field of directives pursuant to Article
118a of the EC Treaty”.

5. Assessment of the existing level of
protection in standards/standardiza-
tion projects based upon the essential
requirements for occupational safety
and health protection in the underly-
ing EC Directives.

6. Comparison of the standards and
standardization projects with the regu-
lations governing the health and safe-
ty of workers at work, in order to iden-
tify gaps in regulation.

7. Comparison of the provisions in the
area of occupational safety and
health protection, and assessment of
the discrepancies.

8. Identification of further need for Euro-
pean standards.

KAN wishes to thank the authors for
conducting the project and submitting
the report. Thanks also go to the follow-
ing experts for their critical supervision
and support during the evalua-tion of
the study:

Herrn Dipl.-Ing. Alfons Grösbrink,
Berufsgenossenschaft der Straßen-, U-
Bahnen und Eisenbahnen (BG BAHNEN)

Herrn Dipl.-Ing. Lothar Grünert,
Deutsche Bahn AG / Arbeitsschutz,
Gesundheitsförderung, Arbeitssicherheit

Herrn Dipl.-Ing. Jost-S. Hasler,
Eisenbahn-Bundesamt

Herrn Dipl.-Ing. Helmut Hübener,
Berufsgenossenschaft der Straßen-, U-
Bahnen und Eisenbahnen (BG BAHNEN)

Herrn Dipl.-Ing. Werner Imiela,
Deutsche Bahn AG / Arbeitsschutz,
Gesundheitsförderung, Arbeitssicherheit

Herrn Jungholt,
Bundesministerium für Verkehr, Bau- und
Wohnungswesen

Herrn Dipl.-Ing. Günther Lacina,
Bundesverband der Unfallkassen (BUK)
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Herrn Dipl.-Ing. Andreas Mahr,
Berufsgenossenschaft der Straßen-, U-
Bahnen und Eisenbahnen (BG BAHNEN)

Herrn Dipl.-Ing. Jürgen Mallikat,
Verband Deutscher Verkehrsunternehmen
(VDV)

Herrn Dipl.-Ing. Wilfried Müller,
Berufsgenossenschaftliche Zentrale für
Sicherheit und Gesundheit (BGZ)

Herrn Dipl.-Ing. Eckhard Ogrzey,
Eisenbahn-Unfallkasse (EUK)

Frau Dr. Angelika Pensky,
Bundesanstalt für Arbeitsschutz und Ar-
beitsmedizin (BAuA)

Herrn Dr.-Ing. Günter Stier, Köln

Herrn Ulrich Bamberg,
KAN-Geschäftsstelle

Herrn Dr. Georg Hilpert,
KAN-Geschäftsstelle

In March 2002, KAN adopted the fol-
lowing summary of the study and the
recommendations.

This Report
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Summary

Overall assessment

The present KAN study on standardization
relating to occupational health and safety
in the field of rail traffic analyses the level
of occupational health and safety for rail
transport which has been attained in Eu-
ropean standards. The analysis was not
limited to technical standards, but also
encompassed regulations and legislative
provisions for the transport sector with a
bearing upon occupational health and
safety. These specifically included railway
legislation and associated ordinances,
and the codes of practice of the Interna-
tional Union of Railways (UIC).

Broadly speaking, analysis of the docu-
ments shows that:

� an extremely comprehensive body of
regulations exists, in which standards
are granted relatively low status com-
pared to that of provisions specific to
railways (particularly the UIC leaflets
of the International Union of Rail-
ways);

� OH&S aspects have as yet been given
little consideration in the product re-
quirements provided for in the stand-
ards (which are few in number) and
the (numerous) UIC leaflets;

� in their standardization activity for rail
transport, Technical Committees CEN/

TC 256 and CENELEC/TC 9X pay
widely varying degrees of attention to
occupational health and safety.

The study reveals a need for action in
European standardization of rail trans-
port, the following areas being those
most needful of attention:

� Occupational health and safety must
be considered an integral element
from the outset in future development
of railway technology.

� Cross-border rail transport within Eu-
rope requires solutions to be as inter-
operable as possible. A high standard
of occupational health and safety
must be assured in such solutions.

� New transport technology is often
multimodal, i.e. it encompasses differ-
ent modes and systems of transport.
This means that the OH&S interests of
all parties involved must be consid-
ered in an interdisciplinary fashion.

� In the first instance, the UIC Code of
Practice addresses requirements for
the functional and operational safety
and reliability of equipment and in-
stallations. The content of the UIC
Code of Practice is to be analysed
from an OH&S perspective and,
where adequate, incorporated into
European standards.

� Relevant German provisions should
be introduced into European stand-
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ardization projects in accordance with
the two-pronged German OH&S sys-
tem (comprising statutory occupation-
al safety provisions and sector-specific
occupational safety provisions provid-
ed by the accident insurance institu-
tions) and in the interest of a high
standard of occupational health and
safety.

Structural classification of the area
studied

The study provides a detailed description
of the complex system of rail transport.
Fifty-nine task fields, which provided the
structure for the subsequent study, were
defined from the interaction between hu-
man beings (operating procedures) and
technology (vehicles, installations, etc.).

The hazard level was first assessed. Pro-
cedures involving movement at work-
places within the danger zone of the
tracks were accordingly deemed particu-
larly hazardous. Accidents occur most
frequently during boarding of and alight-
ing from vehicles, and during walking at
or within the vicinity of the tracks (shunt-
ers’ and lineside walkways) and during
the coupling of rolling stock. The condi-
tion of the walkways, in particular in
combination with the other conditions
associated with boarding and alighting,
is seen to be a key factor.

A consequence of technical development
in the rail sector is however that a range
of hazardous activities within the danger
zone of the tracks (e.g. coupling) are
eliminated, reduced, or modified.

The status of European
standardization

A feature peculiar to rail transport is that
equipment (e.g. locomotives) and railway
facilities employed for public transport
are largely excluded from the scope of
European Directives pursuant to Articles
95 or 137 of the EC Treaty, a conse-
quence being that the objectives of pro-
tection (e.g. for machinery or workplac-
es) of these articles present no direct re-
quirements for implementation.

At the same time, routine railway opera-
tion involves not only the equipment and
facilities which are unique to railways,
but also work equipment for general use
(e.g. hoists, horizontal conveyors) which
is subject to particular requirements (e.g.
the Machinery Directive).

Within the complex of international, Eu-
ropean and national regulations, a char-
acteristic of the European directives spe-
cific to rail transport is that they have a
bearing upon occupational health and
safety, but without it being a primary ob-
jective as is the case in the pertinent Eu-

This Report
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ropean directives governing occupational
health and safety.

At the same time, the assurance of oper-
ational safety also represents a corner-
stone of occupational health and safety
within the rail sector. The railway compa-
nies’ obligation to provide for their cus-
tomers’ welfare, which arises from na-
tional statutory provisions specific to rail
transport, also has a direct bearing upon
the occupational health and safety of
personnel. An example of this is the
specification of engineered solutions for
safe operation, as is the case in the Ger-
man Regulation on Construction and
Operation of Railroad Systems. To this
extent, a need exists for provisions of
transport and OH&S legislation to be
harmonized with each other.

The Code of Practice of the International
Union of Railways (UIC) chiefly governs
technical solutions, through binding, rec-
ommendatory or informatory provisions.
The UIC leaflets primarily govern opera-
tionally safe use of equipment (i.e. en-
compassing its functional safety and relia-
bility), and the safety of its operators and
users. The UIC leaflets consequently have
a certain indirect relevance to occupa-
tional health and safety, although this rel-
evance is not generally stated explicitly.

The UIC leaflets frequently represent an
important basis and source of reference

for the relevant European standards. For
the most part, however, they are drafted
exclusively by representatives of the rail-
way companies. Manufacturers are not
involved, and OH&S institutions rarely so.

Even though EN standards and UIC leaf-
lets differ in their background and the
mechanism for their application, howev-
er, the facility for mutual citation and the
transposition of UIC leaflets to EN stand-
ards provide a basis by which the area
of standardization may continue to be
addressed from the OH&S perspective
with both forms of regulation and in ac-
cordance with the provisions of EC di-
rectives pursuant to Article 95 (formerly
100a) of the EC Treaty, i.e. without con-
tradictions and redundancy.

Conversely, the facility for the inclusion
of recommendatory or informatory infor-
mation in UIC leaflets may be exploited
for the testing and improvement of regu-
lations.

Assessment of the present level
of protection

The statements and recommendations
below are based essentially upon an
evaluation of 160 German, 156 Europe-
an and 56 international standards and
standards projects, and upon 106 UIC
leaflets.
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Requirements concerning the design and
function of passenger coaches and their
components are formulated for assur-
ance of the safety and health of both
passengers and personnel. OH&S con-
cerns are already covered to some de-
gree by the obligation to provide for
customers’ welfare in public passenger
transport.

Conversely, particular requirements for
railway rolling stock in the areas of

� fire protection (such as in the German
DIN 5510 series of standards),

� noise,

� pollutant emissions (as in UIC leaflet
623-2) and

� electrical hazards

are not defined adequately, if at all, in
European standards. For example, no
standards exist governing exhaust emis-
sions from diesel locomotives.

OH&S concerns were voiced by the (ini-
tially external) ad hoc OH&S working
group attached to CEN/TC 256, which
in the course of the study received rec-
ognition as the internal OH&S advisory
group within CEN/TC 256. The system-
atic and timely consideration of OH&S
interests was thus improved. The influ-
ence of this group can be seen from the
following examples:

� Where rolling stock is pushed rather
than pulled by the locomotive, the
engine driver/shunter must be protect-
ed against being thrown off the shunt-
er’s step by sudden emergency brak-
ing. For this purpose, either the braking
effect must be reduced, or the engine
driver/shunter riding on the shunter’s
step must be warned. This provision
was implemented in the past in Ger-
man VDV regulation 201; the require-
ments formulated in this regulation
have been incorporated (in the form of
a compromise) in the draft text of EN
50239, „Radio remote control system
of traction vehicles for freight traffic“.

� Design requirements such as

– arrangements for steps and driver’s
platforms (nonslip surface, clear-
ance dimensions, dimensions of
driver’s platforms);

– provision of handles and handrails;

– facility for the fitting of a safety
harness

which are governed in the UVV acci-
dent prevention regulations for lad-
ders and steps (VBG 74) have been
implemented accordingly in the draft
of EN 12561-7, „Tank wagons - plat-
forms and ladders“.

� Marking of hot pipes for heating con-
nections on tank wagons has been

This Report



13

incorporated into the draft of standard
EN 12561-8, „Heating connections“.

„Cross-border workplaces“ in the form of
the vehicles represent an example of a
particular need for harmonization: rolling
stock (and work equipment) cross nation-
al borders and are used by the person-
nel of another country, or employees are
required to operate the same equipment
in a different country. A need for action
exists here in the interest of interoperabil-
ity and organizational arrangements.

On the one hand, the German Consen-
sus Statement does not permit standards
to impact upon employers’ OH&S re-
sponsibilities. On the other hand, the
OH&S requirements imposed by one
country must be implemented in another.
In the authors’ view, this means that a
particular need exists for harmonization
of standards pursuant to Article 137 of
the EC Treaty (e.g. in the design of vehi-
cles as „workplaces“ and in the design
of stationary workplaces, with respect to
the organization of operations).

One conclusion related to Europe-wide
requirements in the area of the health
and safety of workers at work is that a
framework must be created (for example
in the form of a directive pursuant to Ar-
ticle 137) within which a harmonized
procedure may be followed throughout
Europe.

Identification of the need for
standardization

The need for European standards is
demonstrated in a comprehensive sum-
mary (Table 9) of examples in accord-
ance with the principles (technical devel-
opment, technical arrangements) and the
background to implementation (interop-
erability, German safety standard). The
examples are taken from Appendix 1
and show that existing regulations may
generally serve as a basis for an im-
provement of European standardization.

On the one hand, the longer-term ob-
jective remains of transposing UIC leaf-
lets to EN standards. On the other, mu-
tual citation is possible.

� Duplication and unsubstantiated dero-
gations, such as design requirements
for freight cars or comfort characteris-
tics for coaches, should be progres-
sively eliminated in the course of sys-
tematic implementation of normative
references in accordance with the
„Memorandum of Understanding“
between CEN and UIC.

� Parallel regulation at different levels,
for example regulation in DIN stand-
ards, accident prevention regulations
and UIC leaflets governing clearances
to be provided at vehicle extremities,
or governing steps and handles,
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should be eliminated, and the provi-
sions concerned transposed to EN
standards.

� It is conceivable that, with the aid of
recommendatory or even informatory
statements in UIC leaflets, moves may
be made, for the purpose of testing
and consolidation, towards more
binding provisions (ultimately in EN
standards). Recommendatory agree-
ments have for example been reached
regarding interaction between fixed
installations and passenger rolling
stock (UIC leaflet 508-1), and inform-
atory agreements for installations for
servicing and stabling passenger roll-

ing stock ready for operation (UIC
leaflet 508-2). As interoperability re-
quirements become increasingly more
stringent, a process of clarification
should lead to corresponding Europe-
an standardization.

The fact that UIC leaflets contain both
binding provisions and recommendatory
and informatory statements may be ex-
ploited in a transitional phase for the
purposes of consolidation and testing.
Co-operation between UIC and CEN
committees should however be intensi-
fied, with the objective of defining tech-
nical requirements increasingly in EN
standards.

This Report
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Recommendations

The results of the study identify starting-
points for OH&S-related European
standards projects in the rail sector
which may at the same time contribute
towards improvement, reduction and
harmonization of the existing body of
regulations.

A particular focus in this respect is the
transposition over the long term of UIC
leaflets into EN standards, with systemat-
ic inclusion of the safety requirements of
relevant EU directives.

Need for action by the Federal Mi-
nistry of Labour and Social Affairs

� Occupational health and safety objec-
tives are addressed only indirectly in
the EU directives governing the devel-
opment of railways in Europe (91/440/
EEC, 95/18/EC, 95/19/EC, 96/48/
EC). In future initiatives for directives
(governing interoperability, for example
in high-speed traffic, or combined
transport), greater attention must be
paid to occupational health and safety.

� To enable occupational health and
safety to be given adequate consider-
ation in standards, the Federal Minis-
try for Labour and Social Affairs (BMA)
is requested, in conjunction with the
Federal Ministry of Transport, Building
and Housing (BMVBW), to bring its

influence to bear during the revision
or reformulation of EU directives for
the transport sector on two counts:

– Preparation of EU directives: new
directives for example in order to
safeguard the interoperability of
Europe-wide rail transport are need-
ed, in which OH&S requirements
could be included from the outset.

– Review of the derogations by which
public rail transport (and other trans-
port sectors) are excluded from the
scope of EU directives of relevance
to occupational health and safety.

� Where personnel are deployed in
cross-border duty, „workplaces“ pecu-
liar to rail transport must be defined,
and minimum requirements applicable
throughout Europe laid down for their
design.

� The proposal for a directive governing
minimum health and safety require-
ments for transport activities and work-
places on means of transport (OJ EC
C 025 of 28.01.1993, p. 17) has not
been developed further since 1993.

Need for action by the Federal
Ministry of Labour and Social
Affairs and the statutory accident
insurance institutions

� Product requirements for walkways
and loading ramps are defined in the
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German Ordinance on Working
Premises, the General Accident Pre-
vention Regulations (VBG 1) and the
Railway Accident Prevention Regula-
tions (VBG 11), and also in the Regu-
lation on Construction and Operation
of Railroad Systems (EBO). From an
OH&S perspective, the surfaces of
walkways must be given particular
consideration, in order to ensure ideal
conditions for boarding of and em-
barking from steps and access door-
ways on rail vehicles, and for negoti-
ating walkways. Surfacings for
walkways for example are defined as
construction measures (DIN 18315,
DIN 18317). The authors propose
that these requirements be developed
as a field of standardization and con-
tradictions eliminated in the process,
that special safety requirements, for
example for high-speed transport, be
included, and that safety clearances
and surface characteristics which vary
according to the mode of use be ad-
dressed and incorporated into appro-
priate European standards projects.

Need for action by DIN

DIN is requested to promote, through
the DIN rolling stock standards commit-
tee (FSF), the launching of European
standards projects in the areas identified
by the study. In the process, as the study
shows:

� relevant DIN standards embodying a
high level of safety may serve as foun-
dation documents;

� legacy product requirements from the
accident prevention regulations of the
BGs and

� OH&S-related product requirements
in UIC leaflets may be integrated.

Product requirements for rolling stock

� The following German standards may
serve as foundation documents for
European standards projects for the
design of rolling stock:

– DIN 27150, 27151 for regional/
national freight wagons;

– DIN 5557 for handwheels for rail
vehicles;

– DIN 25252, 25254, 25255,
25256 for hopper/self-discharging
wagons;

– standards series DIN 26012 to
26034 for tank wagons.

The standards EN 12561-1 to
12561-8 governing the safe opera-
tion of tank wagons and their equip-
ment, which are currently at the draft
stage, represent a benchmark for the
design of freight cars in consideration
of occupational health and safety
aspects. In this context, selected UIC

This Report
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leaflets could be harmonized in order
to promote safe operation and use, as
provided for by the leaflets them-
selves, and given consideration in the
standardization projects:

– steps, handrails and control devic-
es (UIC leaflets 535-1/-2, 536,
576);

– characteristics of standard wagons
(UIC leaflets 571-1 to 571-4);

– technical conditions for the con-
struction of tank wagons (UIC leaf-
let 573);

– equipping of wagons with electrical
connections and loads (UIC leaf-
lets 533, 538, 554-1, -2).

� The authors propose that the draft of
DIN 27505 governing the clearances
to be provided at vehicle extremities
be taken as a basis for a correspond-
ing EN standard in conjunction with
further transposition of the Directive
on the interoperability of the trans-
European high-speed rail system (96/
48/EC), and that in the process the
content of UIC leaflets 505-1, 505-4
and 506 be incorporated.

� For issues relating to cross-border
traffic, a standardization project is
recommended for passenger rolling
stock which gives consideration to the
UIC leaflets governing coaches ac-

cepted on international service (565-1
and -2, 567-1 to -7). Particular atten-
tion should be paid here to hazards
arising from unforeseeable changes in
acceleration.

� In order to permit uniform conditions
of use in different countries, the re-
quirements for coupling handles
should be harmonized. The German
provisions could be transposed within
an EN standard for this purpose.

� An essential starting-point for the es-
tablishment of safe working conditions
is harmonized equipping of coaches
with appliances, and harmonized use
and monitoring of the serviceability of
these appliances. A relevance to oc-
cupational health and safety exists in
that hazards ensuing from incorrect,
neglected, or untimely actions must be
avoided.

UIC leaflet 584, „Directives for the
drawing up of service instructions to
assist staff in the use of equipment in
coaches authorised to run on interna-
tional services“, should be incorporat-
ed at the same time.

� Requirements in the area of fire pro-
tection, noise, pollutant emissions or
electrical hazards specific to rolling
stock are not specified adequately, if
at all, in international or European
standards. Relevant recommendations
by the European Rail Research Insti-
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tute ERRI (Project 226) and the activity
of the UIC (Action Plan) should be
used as a basis for standardization
activity.

Requirements for the transport chain

� The authors propose that the DIN
30800 series of standards, which
govern arrangements for the transpor-
tation chain (including the compo-
nents freight wagons and loading
units, equipment and installations), be
incorporated into adequate European
standardization projects together with
their OH&S aspects.

� For combined transport, the interna-
tional and European standards gov-
erning containers and swap bodies
must be harmonized with the relevant
UIC leaflets, in order to create the
conditions for uniform and safe oper-
ation throughout Europe.

Requirements for on-board
workplaces

� The German DIN 5566 series of
standards could serve as the basis for
a European standardization project
for the design of driver’s cabs; such a
project could also incorporate UIC
leaflets 617, 625 and 651. The ob-
jective should be a modular concept
for a uniform driver’s cab for local
and long-distance traffic.

� Safe design of radio remote-control
for the engine driver/shunter entails
converting the shunter’s riding plat-
form to a control platform which is
able to assure safe boarding and
embarking and safe footing and grip
during one-handed operation of the
radio remote control.

Product requirements, which are for-
mulated in § 15(4) VBG 11, and the
safe design of the step/handrail unit
specified in UIC leaflet 535-2, are
suitable for transposition to an EN
standard. A project should be
launched for this purpose.

Requirements for the operator/
equipment interface

� In the interests of interoperability and
expansion of the high-speed rail net-
work, a new project should address
the design of the vehicle/passenger
traffic facility interface (in this case,
the platforms). From an OH&S per-
spective, the objective should be for
the transition between carriage and
platform to be as uniform and as con-
venient as possible.

� DIN 30800-1 to -3 and DIN 30801/
30802 governing interface design,
and DIN 26572 governing pneumat-
ic pressure discharge, meet the OH&S
requirements for bulk freight transport
only indirectly. The level of protection

This Report
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stipulated in the German standards
could serve as a starting-point for
European standardization projects.

� The tasks associated with the trans-
shipment of fluid products require the
operator to be present directly at the
vehicle. The following standards apply
in this context:

– international standards for contain-
ers (ISO 9669, 9670);

– European draft standards for tank
wagons (EN 12561-1 to -8);

– the German standards DIN 26012
to 26034;

– UIC leaflet 573 (Technical condi-
tions for the construction of tank
wagons).

The product requirements and the
documents themselves must be har-
monized, in order to assure the condi-
tions for safe operation in the interests
of occupational health and safety.

Need for action by KAN

In order to promote occupational health
and safety, KAN should exert influence
upon the mandating of the standards
projects indicated above.

KAN should use its influence to have the
level of fulfillment of safety requirements
defined more precisely, in order to per-
mit assessment of whether adequate pro-
tection is assured. (Experience in stand-
ardization activity shows that compromis-
es must generally be reached.)

The KAN Secretariat should promote the
model of the „OH&S internal advisory
group“ in CEN/TC 256, in order for sys-
tematic and timely consideration of
OH&S requirements to be supported in
the processes of standards drafting and
revision. This applies first and foremost
to European standardization, but is also
indispensable for national standardiza-
tion, as the results of such activity fre-
quently form the basis of European
standards.

Need for action by the Railways
Committee of Experts

In order for OH&S requirements to be-
come a more integral element in UIC
leaflets, influence should be brought to
bear for the (existing) UIC „Occupational
Health and Safety“ working group to be
involved as a matter of course in the
drafting and revision of the leaflets.
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1 Introduction

Attainment of optimum occupational
health and safety standards is a general
objective for work processes in all areas
of society. Occupational health and
safety is influenced in different ways by
a wide range of regulations. Such regu-
lations include European Union direc-
tives, statutory regulations, and national
and international regulations and stand-
ards.

In the present study, interest is focussed
upon occupational health and safety in
rail transport. One reason for launching
this project was the view of the BG BAH-
NEN that "occupational safety in the rail
industry" is not (yet) dealt with adequately
by European standards.

This position:

� is based upon the need for an im-
provement in occupational health and
safety in rail transport;

� initially states only that regulation in
this area is inadequate, owing to the
absence of European standards in rail
transport;

� does not constitute a statement upon
the state of regulation in relation to
occupational safety in rail transport.

The study deals with the rail transport
system together with its elements and
procedures, and their safe design.

These systems and, for example, the
particular activities performed by per-
sonnel which require them to stand in
and on rail vehicles subject to (some
cases considerable) changes in accel-
eration, or the requirement for employ-
ees to approach moving rail vehicles
on railway tracks in the course of their
activities, give rise to special condi-
tions.

The study is not geared towards the be-
haviour of employees, for example with
the objective of influencing the level of
occupational health and safety by ad-
dressing such behaviour. (In this context,
the objective can only be, for example,
to remove from the danger zone such
activities which entail hazards and which
place particular requirements upon the
behaviour of personnel, or to eliminate
them altogether by means of technical
solutions.)

The study is focussed upon technical
standards – within the scope specified by
the European Union – in order to exam-
ine whether characteristics providing ad-
equate protection for employees are
specified for work equipment and tools,
and if so, in what way. In the process,
the study considers the entire body of
regulations relevant to safety, which has
acquired a particular form in the railway
industry, both in Germany and interna-
tionally.
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The standards studied comprise:

� International standards drawn up by
the

– International Organization for
Standardization (ISO)

– International Electrotechnical Com-
mission (IEC)

� European standards, drawn up by the

– CEN (Comité Européen de Nor-
malisation)

– CENELEC (Comité Européen de
Normalisation Electrotechnique)

� National standards, drawn up in Ger-
many by the

– DIN Deutsches Institut für Normu-
ng e.V.,

– Deutsche Elektrotechnische Kom-
mission im DIN und VDE (DKE).

From the perspective of occupational
safety in Germany, the function of the
various standards in the railway industry
and their mutual interrelationship is as
follows:

� International standards are:

– of limited application at present;

– conversely of great importance
when they are adopted as Europe-
an standards.

� European standards always enjoy the
greatest importance owing to the fact
that they must be transposed as na-
tional standards.

� Exclusively national standards are
always of great importance; they rep-
resent a decreasing proportion of
standards, however, commensurate
with the increase in importance of
European standards.

Articles 95 and 137 (formerly 100a and
118a) of the EC Treaty [1], and the Euro-
pean Union Directives concerning occu-
pational safety and issued on the basis of
these articles, represent the statutory
framework governing standards. In Ger-
many, this area is governed by legal pro-
visions, and by supporting technical rules
and/or accident prevention regulations
(cf. [16], Appendix 3). This area is char-
acterized in Germany by the dual system
of occupational health protection, which
distinguishes between statutory occupa-
tional safety provisions and independent
occupational safety provisions recognized
by the accident insurance institutions.

In order to permit evaluation of the spe-
cific function of technical standards with-
in the body of regulations governing oc-
cupational safety, the relevant functions
and conditions are addressed systemati-
cally. Fig. 1 shows the general frame-
work of the study in schematic form.

1 Introduction
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The subject of the regulations is repre-
sented by system elements and their
components, which are employed in the
form of tools and equipment in defined
task fields and in the context of ade-
quate operating procedures and discrete
operations. They present a certain haz-
ard level according to the level and effi-
cacy of regulations with a bearing upon
occupational safety.

Rail transport involves the transportation
of persons and freight by rail vehicles
over a permanent way from a source

(access point) to a destination, possibly
involving transfer/transshipment.

The following underlying features of the
rail transport system were crucial to per-
formance of the study:

� The rail transport sector encompasses
public and non-public transport run-
ning on standard-gauge railways. This
corresponds to the scope of the Regu-
lation on Construction and Operation
of Railroad Systems (EBO) [2] and the
Regulation on Construction and Op-

Fig. 1: Framework of the study
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eration of Private Industrial Railroad
Systems (EBOA/BOA) [3].

� The study encompasses standard op-
eration of conventional transport and
conveyance processes together with
the supplementary and sub-processes
which characterize them directly or
are associated with them indirectly.
Care and maintenance processes are
therefore included as auxiliary proc-
esses, but not construction, fault
mode, emergency or similar process-
es.

� The terms of reference do not extend
to the transport of hazardous sub-
stances, but do include high-speed
and combined transport.

� Known developments in technology
must be included in the study where
they can be expected to have a bear-
ing upon occupational health and
safety.

The objective of the study is to assess the
scope for and basis of standards re-
quired for comprehensive occupational
safety in the area of rail transport, and is
to be achieved by the standards bodies
named. A requirement is specified ac-
cording to the following principles:

� reduction to a minimum of all relevant
hazards in accordance with the state
of the art;

� compatibility with European Direc-
tives;

� consensus of interested parties;

� consistency, and ease of application.

The working committees currently respon-
sible for drawing up railway standards
and in which the interests of occupational
safety are represented are listed in Table 1.

The leaflets issued by the International
Union of Railways (UIC) are particularly
relevant in this context. They often repre-
sent an important basis and source of
reference for the applicable European
standardization process. They are drawn
up exclusively by representatives of the
railway companies. At present, occupa-
tional safety is taken into account only
indirectly.

During preparation of the present study,
the authors were able to refer to the re-
sults of a feasibility study entitled "Arbe-
itsschutzbezogene Normung im Bereich
Schienenverkehr" (occupational safety
standardization in the rail transport sec-
tor), Part 1: "Güterwagen" (freight wag-
ons) [4], which proved useful for the for-
mulation and testing of the procedure.
Co-operation with an in-project working
group during performance of the study
was so successful that it was considered
beneficial and essential for future activi-
ties.

1 Introduction
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Level Standards Committees addressing Consideration of
organization railway issues occupational safety

International ISO No TC

IEC TC 9 No facility for involvement

European CEN TC 256 Involvement of an internal
advisory committee

CENELEC TC 9X Limited involvement in
individual working groups

German DIN FSF
Involvement by representatives
of the BGs

DKE K 351

International UIC All committees No involvement

Table 1: Standardization activities
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2.1 Description of the system

In order to complete the study, the fra-
mework of which is shown in Fig. 1, for
rail transport, the (technical and organi-
zational) elements of the rail transport
system are cross-referenced to the tasks
entailing their use and operation. The
relevance to occupational health and
safety lies in the fact that personnel em-
ployed in tasks typical of the railway
industry interface directly with the sys-
tem/process elements through discrete
operations.

The procedure thus entails three steps:

1) Selection of system elements/
components relevant to the action

System elements employed in rail trans-
port and of interest in the present context
as subjects of regulation are shown in
the overview contained in Fig. 2. They
may represent the origin of hazards. The
personnel are therefore classified as us-
ers or operators requiring protection
against hazards.

The broad summary shown is refined fur-
ther by systematic definition and denota-
tion of the elements and components in
Appendix 1 (columns 1 to 4). In the
process, the authors based their work
upon existing classifications for the sys-
tem to be studied, whilst observing the

terminology of the relevant standards (cf.
[5], [6]).

The following principles were applied for
the purpose of classification:

� Selection of the transport installations
and resources relevant to the trans-
portation process and to auxiliary
processes subject to classification.

� Definition of components of these
transport installations and resources
which interface directly with discrete
operations.

� Inclusion of additional work equip-
ment.

� Supplementing of the selection by
work equipment and tools which are
not specific to rail transport, but which
come into play in multimodal process-
es at external interfaces to rail trans-
port.

� Definition of selected elements of the
working environment (workplaces) and
working conditions (atmospheric con-
ditions).

� Consideration of innovative elements
which represent the progress of the
state of the art, and which are effec-
tive in particular in that their use
renders hazardous actions obsolete or
enables new activities to be performed
with a higher safety level.

2 Procedure
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2) Systematic structuring of the
process tasks

The production and auxiliary processes
in rail transport are represented by task
fields. A summary is provided in Fig. 3.
The task fields are classified further in a
systematic fashion appropriate for the
process in terms of operating proce-
dures, as shown in Appendix 2.

The following aspects were considered in
order to ensure that the operating proce-
dures are related in a representative
manner to occupational health and safe-
ty.

� Selection of tasks and workplaces
which are characterized by direct con-
tact with moving and stationary rail
vehicles close to the tracks.

Fig. 2: Rail transport system elements with regulatory fields

2 Procedure
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� Consideration of the process of oper-
ation on vehicles and installations
which exhibit particular scope for haz-
ards.

� Definition, as terms of reference, of
tasks which are currently and will in
the future be required regularly and/
or frequently (repetition to be avoided
where possible).

� Consideration of the changes to be
expected as a result of technical de-
velopment.

� Consideration of operating proce-
dures at the external interfaces to the
processes in rail transport.

� Consideration of the working environ-
ment associated with certain activities.

3) Selection of typical and
representative types of employee

The decisive criterion for selection of
the subject of study with regard to the
relevance to occupational safety is the
direct involvement of personnel in proc-
esses at workplaces in the rail transport
sector, irrespective of the personnel's
assignment to a specific organizational
unit or the responsibility of a particular
BG. This applies to the employees of
rail transport companies, customers
(loading work), and service personnel
who are involved in transportation proc-
esses prior to, during and following
such processes.

Table 2 provides an overview of work-
places of particular interest, the designa-

A Train operation B Shunting operation C Loading/unloading
operation

A1 Preparation for running B1 Running around C1 Loading tasks
A2 Performance of running B2 Fly shunting C2 Combined
A3 Service on the train B3 Gravity shunting transport
A4 Service at the train C3 Formation of

road-railers
C4 Auxiliary services

D Auxiliary processes

D1 Servicing of vehicles
D2 Dispatch
D3 Supplies
D4 Cleaning
D5 Repairs
D6 Inspection/checks

Fig. 3: Task fields of rail transport
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tions of which were selected in accord-
ance with the applicable codes of prac-
tice of the DB AG (cf. [7]) and BG BAH-
NEN (cf. [8], [9], [10]). The summaries
shown in Appendices 1 and 2 represent
principles by which on the one hand,
regulations can be related to subjects of
regulation, and on the other, conclusions
can be drawn systematically with regard
to the hazard situation.

2.2 Hazard levels

In the context of scheduled service con-
ditions, the characteristic of a system,
sub-system or component is described as
controlled with respect to scheduled
service conditions when operation and
maintenance are assured with the use of
normal auxiliary materials. The system
must be such that it can be operated
properly by the personnel deployed for
the purpose and under acceptable con-
ditions, i.e. in particular without hazard
(cf. [EM1]).

The hazards associated with activities
were assessed in order to identify key ar-
eas in which a requirement for safety
regulations exists. Definition of the haz-
ards, i.e. of the probability and scale of
potential damage, would have entailed

� evaluation of relevant accident statis-
tics;

� consultation of experts and affected
parties, and/or

� performance of hazard analyses (inter-
action between person – tool – work
equipment)

on the basis of uniform criteria.

Neither time nor resources were availa-
ble for this purpose within the scope
of the present study. Efforts were there-
fore made to assess other feasible in-
struments and information in order to
draw conclusions with regard to activi-
ties.

� A hazard index [11] and the safety
checks specified by the BG BAHNEN
[8] and the DB AG [7] were employed
for identification and description of
hazards in conjunction with operating
procedures and their respective envi-
ronments.

� Workplaces and activities – as shown
in Table 3 – are characterized by lo-
cation for the classification of environ-
ments in the railway industry.

� Hazard analysis was based upon as-
sessment of the consequences of an
event as a function of the energy
brought into play (e.g. velocity, mass),
the nature of the surfaces and bodies
concerned, and the parts of the body
at risk.

2 Procedure
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Task fields Workplaces

A Train operation

A1 Preparation for running Foreman shunters, drivers, examiners, checkers,
guards

A2 Performance of running Movements inspectors, pointsmen, station inspectors,
crossing keepers, drivers

A3 Service on-board Guards/local service inspectors, railway engineers,
service personnel, catering personnel

A4 Service in stations Customer service personnel, porters, railway security
personnel, service personnel

B Shunting operation

B1 Running around Shunting engine driver, shunting gang (foreman shunter)

B2 Fly shunting Driver, shunting gang (shunters), pointsman

B3 Gravity shunting Driver, shunting gang, brakeman

C Freight handling operation

C1 Freight loading operation Loading personnel (loading labourers, operators, slin-
gers)

C2 Combined transport Crane operators, mobile equipment operators, spotters,
road vehicle drivers

C3 Formation of road-railers Operators, road vehicle drivers

C4 Auxiliary services Loading personnel

D Auxiliary processes

D1 Servicing of vehicles Examiners

D2 Dispatch Checkers, customs officers

D3 Utilities supply Drivers, service personnel

D4 Cleaning Service personnel (cleaning personnel)

D5 Breakdown repairs Authorized personnel (e.g. drivers, movements inspec-
tors), technicians

D6 Inspection/checking Drivers of service vehicles, technicians

Table 2: Workplaces in the rail transport industry
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� The duration for which individuals are
present within the range of action of
the hazard must be taken into account
for assessment of the urgency for
measures. The urgency for measures
must be interpreted as a process vari-
able of rail transport in the sense that
it is to reflect the frequency of occur-
rence of individual operating proce-
dures.

� The hazard variables are defined as
shown in Table 4.

� The classification of the hazard of an
activity selected here does not corre-
spond to the definition of hazardous
activities contained in § 36 Para. 1 of
VBG 1 [12].

� The assignment of discrete opera-
tions (DOs) to locations typical of
the railway industry represents a
basis by which conclusions can be
drawn regarding hazards arising
within the scope of the operating
procedures.

Table 3: Location of workplaces specific to the railway industry

Location Workplaces/tasks specific to the railway industry

In the loading gauge*) Shunting gang including shunting engine drivers, drivers of tractive stock

At the tracks Shunting gangs including shunting engine driver, engine driver,
(specified clearance gauge) examiner, checker, external rolling stock inspection

Close to the tracks Station inspector, train monitoring personnel, crossing keeper,
(adjacent to/between tracks) technicians

On the vehicle

– Moving Drivers, drivers of service vehicles, guards/local service inspectors, rail-
way engineers, on-board catering staff

– Stationary Loading personnel, cleaning personnel

At the vehicle

– Moving Shunting gang including shunting engine drivers

– Stationary Checkers, technicians, cleaning personnel

In traffic areas Labourers (stations), crane operators, mobile equipment operators, loading
supervisors, loading labourers, service personnel, railway security personnel

In enclosed areas Points and signals operators (movements inspectors, pointsmen), custo-
mer care personnel, left-luggage personnel, service personnel (buildings
cleaning, catering personnel)

2 Procedure

*) Clearances to be observed at the ends of vehicles.
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Hazards specific to rail traffic can thus
be described and classified by their na-
ture and frequency according to Table 5.
Occupational accident statistics were
employed to assist classification. To this
end, a survey of examples (reported ac-
cidents) performed by the BG BAHNEN

for shunting and loading operation [13],
a survey performed by the railway acci-
dent fund (EUK) on shunting operation
within an area of DB AG [14] and the
1997 annual occupational safety report
for the local and main-line areas of
business of the DB AG [15] were also

Table 4: Grading of hazard variables

Injuries Frequency of injuries
Major Minor

Fatal Serious hazard (seh) Serious hazard (seh)

Major Serious hazard (seh) Hazard (h)

Minor Hazard (h) Slight hazard (slh)

Location DO1 DO2 DO3 DO4  DO5
Operation, Changing Climbing onto, Standing,  Checking,

use position off or over sitting  observing
work equip-

ment/obstacles

In the loading gauge *) 1 seh – seh seh –

At the tracks (within the
specified clearance gauge) 2 seh seh (seh) seh seh

Close to the tracks (adjacent
to / between the tracks) 3 h **) h h h h

In the vehicle
– Moving 4a slh h – slh slh
– Stationary 4b slh slh – slh slh

At the vehicle
– Moving 5a h (seh) seh seh h
– Stationary 5b slh **) h h h **) slh

In traffic areas 6 slh **) slh **) slh **) slh slh

In enclosed areas 7 slh **) slh **) slh slh slh

*) Clearances to be observed at the ends of vehicles.

**) Other components, for example lifts and horizontal conveyors, loading tackle, freight, damaged sur-
faces, present (additional) potential hazards.

Table 5: Classification of hazards specific to the railway industry
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evaluated for this purpose. The data
concerned are shown in Table 6.

The data are not universally comparable.

2 Procedure

The condition of the roads and paths, par-
ticularly in conjunction with the other con-
ditions relating to boarding and alighting,
is evidently a key aspect, however.

Task field

Shunting and
loading opera-
tion
(BG BAHNEN,
Sample:
741 accidents)

Task field

Shunting and
loading opera-
tion
(BG BAHNEN,
DB AG Ham-
burg)

Train operation

Mainline/
passenger traffic
Local services
DB AG

Activity

Alighting from locomotive or
carriage
Coupling
Walking - shunter's lineside walk-
way, railway track

Travelling in locomotive or carriage

Leaving/entering the loading gauge

Boarding engine or carriage

Cause

Twisting of the foot
Slipping on a surface

Slipping off a surface

Change in acceleration

Technical defects

Activity

Walking/travelling on lineside
walkways
Boarding, alighting, entering, exiting

Coupling

Running around
Ticket validation
Opening/closing of windows and
doors

Workplace

Drivers
Shunting gang
Shunting gang
Shunting gang
Loading personnel etc.
Shunting gang
Shunting engine driver
Shunting gang
Drivers
Shunting gang

Workplace

Shunting gang etc.
Shunting gang etc.
Shunting gang
Shunting engine driver
Shunting gang
Shunting engine driver
Shunting gang
Loading personnel etc.

Workplace

All

Train crew
Shunting gang
Drivers
Shunting gang
Guard

Guard etc.

Proportion of accidents

24 %

12 %

12 %

8 %

5 %

5 %

Proportion of causes

30 %
10 %

7 %

8 %

14 %

Proportion of
accidents (ML/LT)

25 %/14 %

22 %/22 %

10 %/8 %

7 %/10 %
7 %/14 %

5 %/8 %

Table 6: Selective aspects from the accident incidence statistics
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2.3 Existing regulations and
requirement for regulation

The objectives of health and safety regu-
lation of system elements and compo-
nents include the following:

� Individual components of installations
and vehicles in the railway industry
must be designed and rated such that
they can be operated, used and main-
tained properly under acceptable
conditions. This means that hazards to
persons must be excluded (to the ex-
tent possible) under normal service
and operating conditions. Controls
which are operated at infrequent inter-
vals and which present no risk of inju-
ry are deemed to be not relevant to
safety.

� Mutual compatibility must be consid-
ered in the case of rolling stock. This
includes, for example, assurance of
operation of the drawing and buffing
gear, brakes, and other interconnec-
tions between vehicles.

� The interaction between the vehicle
and the permanent way includes the
safeguarding or prevention of activi-
ties and the presence of persons with-
in the clearance to be provided at the
vehicle extremities, the clearance
gauge, and the vicinity of the wheels
and rails.

� The particular conditions of rail
transport require specific regulations
governing the use of machinery and
equipment, for example loading and
conveyor gear employed during the
loading and unloading of freight
cars.

� Either the emissions (noise, dust) aris-
ing in operation must be kept so low
that no hazards can arise, or suitable
protective measures must be put in
place.

These objectives are addressed by a hi-
erarchical body of regulations containing
a number of individual regulations of dif-
ferent types which are largely independ-
ent of each other. Fig. 4 shows the regu-
lations governing occupational health
and safety which are of direct or indirect
relevance to the railway industry within
the context of regulatory practice as a
whole. It can be seen that:

1. regulations governing the railway
industry (transport law and company
regulations) with a bearing upon oc-
cupational health and safety must be
taken into consideration in addition to
occupational safety regulations;

2. the effect of standards applicable to
other areas and sectors must be con-
sidered in equal measure with those
relating to occupational health and
safety in the railway industry.
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For the sake of clarity, generic interde-
pendencies have not been reproduced in
full. Where relevant, attention is drawn
in specific cases to such interdependen-
cies in the context of conclusions con-
cerning the efficacy of the regulations
during the search for redundant and
contradictory provisions.

The following interrelationships are of
particular importance:

� Article 95 of the EC Treaty forms the
basis for Single Market directives
which also define occupational health
and safety objectives, which in turn
are to be specified in technical terms
within harmonized standards.

� Article 137 of the EC Treaty forms the
basis of European Directives govern-
ing occupational health and safety,
the objectives of protection of which
are to be reflected in standards only
in a certain respect. This is also a
consequence of the German Consen-
sus statement on Standardization in
the area of the directive is pursuant to
Article 118a of the EC Treaty (cf. [16],
Appendix 3) and the European Com-
mission's memorandum concerning
the "Role of standardization in relation
to Article 118a of the EC Treaty" (cf.
[16], Appendix 4).

� Statutory provisions (legislation, ordi-
nances), accident prevention regula-

tions and other regulations present a
(high) standard of occupational health
and safety in Germany, which must be
at least preserved when European
Directives are transposed. Proposals
for European standards should there-
fore be based upon existing German
regulations where possible.

� The system of accident prevention reg-
ulations and statutory accident insur-
ance companies, which since 1994
has included a legislative aspect in the
form of the railway accident fund(EUK),
is regarded as a yardstick for occupa-
tional health and safety objectives(Ger-
man safety standard). Critical exam-
ination is required with regard to the
fact that where contradictions arise bet-
ween individual provisions, they must
be eliminated, and any remaining re-
quirements governing product charac-
teristics must be transferred to the har-
monized European body of standards.

� The UIC leaflets provide railway com-
panies and infrastructure operators
with a body of regulations by means
of which the conditions can be put in
place for assurance of operation be-
yond network limits. These rules are
also implemented widely in the rail-
way industry.

� The UIC leaflets are of great signifi-
cance for European standardization of
the mechanical area of the railway

2 Procedure
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Fig. 4: Body of regulations of relevance to occupational health and safety in rail transport

EC Treaty
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Social/political directives Single Market directives European standards UIC leaflets
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Standard of occupational health and safety in rail transport
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industry, as the technical principles
which they contain have by and large
been incorporated into the standards.
Co-operation between CEN and UIC
in this field is governed by a CEN/UIC
memorandum [17]. A similar agree-
ment exists between CENELEC and
UIC. This enables reference to be
made in European standards to UIC
leaflets and vice-versa, within certain
constraints. UIC leaflets can also be
incorporated virtually completely into
the EN body of standards.

In order to permit assessment of the re-
quirement for regulation in European
standards relevant to occupational safe-
ty, the state of regulation must first be
surveyed. A wide range of primary and
secondary data sources were consulted
for this purpose. A systematic procedure
required the introduction of suitable
search terms. These are based upon cri-
teria of relevancy which adequately rep-
resent occupational health and safety.
Relevant databases and summaries were
therefore used, in order to reduce the
scale of the survey, and because access
to the regulations is often difficult, for
both technical and financial reasons.
The following sources were consulted:

� For European Union Directives:

– The wording of EC directives in the
Official Journal of the European

Communities, Part L (cf. [EM2])

– Compilation of relevant directive
titles in the Appendices of [19] and
[16]

� For standards:

– DIN catalogue of technical rules
1998
Volume 1 (German standards and
technical rules) [6]
Volume 2 (International standards
and technical rules) [22]

– Beuth catalogue for DIN, ISO, VDI
[EM3]

– Catalogue of standardization
projects of CEN/TC 256 [23]

– VDE regulations [EM4]

The standards texts were viewed in
the standards library of Dresden
Technical University.

� An index of the UIC leaflets, divided
into sections, can be found on the
RailLexic CD-ROM [EM1]. Updates
are available from UIC's website
[EM5].

The leaflets were viewed at the collection
held by the DB AG's research and tech-
nology centre in Minden. This collection
is continually updated.

The railway laws and ordinances ap-
plicable to railway transport in Germany

2 Procedure
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for which relevance to occupational
health and safety can be demonstrated
were also considered in the survey of
statutory provisions.

The following regulations with primary or
secondary occupational safety objectives
were analysed. Primary occupational
safety objectives for example may be im-
plemented by BG regulations, or con-
tained in user instructions and instruction
handbooks. Such regulations are based
upon:

� EC Framework Directive 89/391 "on
the introduction of measures to en-
courage improvements in the safety
and health of workers at work",

� the German Occupational Health and
Safety Act (§ 12 ArbSchG),

� the "general regulations" of the Ger-
man accident prevention regulations
(UVV) (§ 2 VBG 1), and

� the special accident prevention regu-
lations (VBG).

Regulations embodying secondary occu-
pational health objectives include for ex-
ample service instructions in accordance
with § 24 EBOA or the company codes
of practice of the DB AG.

The relationships between laws, ordi-
nances, accident prevention regulations

and other regulations in the area of oc-
cupational safety and of rail transport
on the one hand and standards (DIN,
DIN EN) on the other, which in many
cases exist but in others may be lack-
ing, were surveyed and evaluated in
terms of the specific objective of the
study.

The individual regulations and draft reg-
ulations were selected by way of:

� the relevance of the system elements
and components in the overview pro-
vided in Appendix 1 to tasks and to
safety;

� the areas of activity and standards
projects of specific relevant standards
bodies (DIN FSF, CEN/TC 256; DKE
K351, CENELEC/TC 9X);

� definition of indirect relevance (for
example work equipment or protective
clothing which is also employed in the
railway industry).

[18], p. 32 and [19], p. 76 contain a
selection of terminology for occupational
health and safety, both general and spe-
cific to certain directives, which was em-
ployed for the present study. The techni-
cal component of the search selection is
derived from terms for elements and
components of rail transport which de-
fine the area forming the subject of the
study.
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The relevance of the individual regula-
tions to occupational health and safety
in the railway industry is established by
means of the algorithm shown in Fig. 5.

Regulations and regulation projects were
classified and evaluated as follows:

� The regulations are adequate/com-
prehensive: no requirement for regu-
lation exists.

� The regulations are deficient: the re-
quirement for regulation must be stat-
ed.

� No pertinent regulations or regulation
projects have been identified: the
requirement for regulation must be
stated.

Such conclusions require that the occu-
pational health and safety objectives be
clearly identifiable or predictable in reg-
ulations. Relevance to occupational
health and safety was defined as fol-
lows for this purpose:

� Identifiable from the title: use of
terminology related to occupational
safety

� Predictable from the subject of
regulation: subjects of regulation
relevant to tasks and activities

� Content:

– Safe operations and the avoidance
of hazards are stated explicitly (di-
rect occupational safety regulation)

2 Procedure

Fig. 5: Algorithm for review of existing regulations
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– Technical solutions enable the ab-
sence of hazards to be recognized
without express reference to the
fact (indirect occupational safety
regulation). Dimensions and oper-
ating principles (clearly) satisfy the
requirements

� Governed by references: comparison
of the content of the referenced stand-
ard with regard to relevant safety pro-
visions

� Assessment of the regulation:

– The standard complies with the
state of the art; hazards are exclud-
ed.

– Terms of reference are special
safety and/or protective measures.

– Terms of reference are organiza-
tional regulations.

A further criterion for assessment of the
quality of the regulation in this context is
the relationship to EC directives: the
occupational health and safety objectives
must be related to Articles 95 and 137
of the EC Treaty and the derived direc-
tives.

� Directives pursuant to Article 95
contain requirements for the charac-
teristics of products. These are based
upon a high level of protection in the
areas of health, safety, environmental

protection and consumer protection,
where relevant to the free movement
of goods. The requirements are to be
transposed directly into European
standards.

� Directives pursuant to Article 137
contain minimum requirements for
occupational health and safety. They
must be implemented and where ap-
propriate surpassed by each country
concerned. This excludes by definition
implementation in the form of Europe-
an standards. Principally affected are
the requirements concerning the safety
and health of workers at work, which
are not to be implemented in the form
of EN standards. EN standards are
compatible with general user require-
ments.

On the basis of the German Consensus
Statement, a distinction is to be drawn
according to whether the content of reg-
ulations can be governed in standards.
The decision taken in this respect is sup-
ported by the (example) content shown
in Fig. 6.

One premise for the terms of reference
for the study is that a system element (for
example the shunting engine) is at one
and the same time a machine, an item
of work equipment, and a workplace.
Combinations of this kind result in multi-
ple references to EC directives which
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were issued and must be transposed in
accordance with Article 95 or Article
137 of the EC Treaty. If the relationship
to a directive forms an essential charac-
teristic of a European standard, this may
also be applied to the subjects and con-
tent of other types of regulation, for ex-
ample UIC leaflets, with regard to the
objectives of protection to be implement-
ed.

The result of the survey of standards and
standards projects and of UIC leaflets
with regard to their relevance to occupa-
tional health and safety thus contains a
denotation of their relationship to direc-
tives as follows:

� PR and a code denoting the EU direc-
tive in question for regulations which
define product characteristics;

Fig. 6: European standards relating to occupational health and safety (cf. [16] and [20])

2 Procedure
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� BA for regulations containing user
requirements and

� BE for regulations containing require-
ments governing the safety and health
of workers at work.

With respect to their degree of generali-
zation, the regulations are organized in
the hierarchical structure of the stand-
ards from the general to the particular.
Standards governing machinery repre-
sent an example of such a classification
(cf. EN 292-1). In accordance with the
particular purpose of the present study,
a classification of this kind can be imple-
mented from two different aspects:

1. with regard to the level of detail of the
safety objectives;

2. with regard to the subjects of regula-
tion: general (technical) components
or components specific to rail trans-
port.

Table 7 shows clearly that this classifica-
tion must be applied on two levels (cf.
[21], p. 85 f).

It can be assumed that the provisions
governing the characteristics of other
products can also be classified1. This fact
is to be exploited for classification during
the study.

Type Standards and subjects of regulation Technology Rail
general transport

A Fundamental safety standards X X
Basic concepts, principles for design,
general aspects

B Group safety standards X X
For one safety aspect,
one type of safety-related device

B1 Special safety aspects X
(e.g. safety distances, surface type)

B2 Safety related device X
(Two-hand control, interlock,
pressure-sensitive mat, guard)

C (Machine) safety standard X
(Detailed safety requirements upon a certain machine
or group of machines)

Table 7: Classification of standards

1 This is rejected, and the reasons for the rejection stated in [25], p. 92, for PPE standards.
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2.4 Use of special resources

The following resources were created
and prepared for the analysis:

1) Overview of system elements
and regulations

The regulations selected in the result of
the survey in Appendices 4 to 7 are
cross-referenced to the system elements
and components listed in Appendix 1.
The general overview is intended to indi-
cate:

� what subjects of regulation are cov-
ered by international/European stand-
ards, German standards, UIC leaflets
and other national regulations;

� accordingly, where there are deficien-
cies in regulation, repetitions and a
need for harmonization. Specific con-
clusions are drawn in consideration of
the class and type of the regulations.

2) Formulation of the job profiles

The structure of the job profiles serving
as a practical tool for classification
is presented by way of an example in
Fig. 7.

The job profiles are selected in direct
relation to the task fields and operat-
ing procedures contained in Appendix

2. The procedure for compilation of
the job profiles is subject to the follow-
ing:

� Each job profile applies to one oper-
ating procedure in a specific system
environment (system element, compo-
nents). Differentiating factors are de-
rived from differences in process ar-
rangement (e.g. the use of auxiliary
materials) and conditions (e.g. work
equipment, tools). In consequence,
selection of the job profiles is also
dependent upon specific designs of
controls, working equipment, and
tools (e.g. the load).

� Without completeness being an objec-
tive, the aim is to

– group comparable operating pro-
cedures in typical job profiles;

– exclude technical obsolescence
where possible;

– include technical innovations
where practical, and

– consider quantifiable and/or po-
tentially recognizable hazard levels
retrospectively.

� The system elements/components (i.e.
those relevant to the task) in Appendix
1 (resources, equipment and auxiliary
materials) are covered by 59 job pro-
files in the context of the discrete op-

2 Procedure
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Fig. 7: Structure of the job profiles
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erations which give rise to the haz-
ards.

� These system components were select-
ed in accordance with Chapter 2.1
with respect to their relevance to oc-
cupational health and safety.

� The hazard level of the discrete oper-
ation was determined in accordance
with Chapter 2.2. Objectives of regu-
lations for the promotion of occupa-
tional health and safety were extrapo-
lated.

� A description of the selected operating
procedures and the hazards related to
them is provided in Appendix 8.

� The measures which will best enable
the identified hazards to be overcome
are to be stated as the objectives of
regulation.

� In order to ascertain the state of reg-
ulation, the regulations selected ac-
cording to Chapter 2.3 were cross-
referenced to the system components
employed in the discrete operations.
The state of existing and planned
regulations was therefore demon-
strated initially for the purpose of
analysis in order to ascertain whether
occupational health and safety are
assured within the scope of the task

fields and operating procedures, and
if so, by what means. Reciprocal re-
lationships between regulations had
to be observed. The relationship of
European and international stand-
ards to the UIC leaflets2 was accord-
ed particular attention here, with the
stipulation that clarity and simplicity
be promoted.

� The assessment entailed evaluation, in
accordance with the principles stated
in Chapter 2.3, of

– whether there is a general dearth
of requisite standards;

– whether hazards are reduced by
the existing or planned standards;

– whether European and German
statutory and other regulatory pro-
visions are met by the existing or
planned regulations;

– whether and in what way the ex-
isting or planned regulations
meet the requirements for efficien-
cy in terms of their hierarchical
status and avoidance of redun-
dancy.

� Recommendations for European
standardization activity were extrapo-
lated from these evaluations. Owing

2 Procedure

2 It must be borne in mind that manufacturers are never and OH&S institutions seldom involved in the
drafting of UIC leaflets.
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to the limited scope of the analyses
possible within this study, there is no
question of it representing compre-

hensive demonstration of all aspects
and requirements relevant to occupa-
tional health and safety.
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The systematic selection and compila-
tion of regulations relevant to rail trans-
port and with a bearing upon occupa-
tional safety represents one result of the
study. This compilation, contained in
Appendices 5 to 7, provides a quantita-
tive summary of the state of regulation.
It forms a basis for assessments and
conclusions.

3.1 EC directives

Appendix 3 lists a total of 32 European
Community directives for which an ob-
jective of protection in the area of oc-
cupational health and safety can be
demonstrated, in the form of Single
Market directives (in accordance with
Article 95 of the EC Treaty) or of occu-
pational safety directives (in accordance
with Article 137 of the EC Treaty). Fur-
thermore, directives regulating rail
transport have been included in order
for consideration to be given to their
relevance to occupational safety. No
projects are known to be currently in
progress for new directives which could
be included within the scope of the
study.

The standards and standardization
projects and the UIC leaflets were denot-
ed as follows, in order to document rele-
vance to the directives as an essential
characteristic of the European standards:

� PR: regulations governing product
characteristics (directives pursuant to
Article 95 of the EC Treaty);

� BA: regulations governing user re-
quirements (directives pursuant to
Article 137 of the EC Treaty);

� BE: regulations containing require-
ments for the safety and health of
workers at work, which must not
be made the subject of EN stand-
ards.

In this respect, the authors point out that
rail vehicles, for example, being a form
of transport, do not fall under the scope
of the directives governing machinery
and workplaces. In terms of their func-
tion, however, they serve as work equip-
ment, workplaces and machines. It fol-
lows that both the objectives of protec-
tion of applicable directives pursuant to
Article 95 of the EC Treaty and the mini-
mum provisions of the directives pursu-
ant to Article 137 must be considered
accordingly in the present context in the
sense of the German Consensus State-
ment.

3.2 Standards and standardization
projects

Appendix 4 contains 160 German, 156
European and 56 international standards
and standardization projects which were
selected in accordance with Chapter 2.3

3 Status review of regulations relevant to occupational
health and safety



50

Tabel 8: Checklist for OH & S provisions within standards

3 Status review of regulations relevant to occupational
health and safety

PR Product characteristics (referencing to EC directives) Assessment of the existence
Product characteristics standards and necessity of provisions

governing occupational
health and safety

1 Low-voltage (73/23/EEC)

2 Machinery (98/37/EC) Refer also to PR 11

3 Electromagnetic compatibility (89/336/EEC) Often excludes OH&S

4 Personal protective equipment (89/686/EEC) Characteristics of PPE

5 Construction products (89/106/EEC)

6

7 Wire-ropes, chains and hooks (73/361/EEC)

8 Limitation of noise emitted by loaders and excavators (86/662/EEC)

9 Appliances for burning gaseous fuel

10 Simple pressure vessels (87/404/EEC); pressure equipment
(97/23/EEC)

11 Electrically operated lifts (84/529/EEC) Refer also to PR 2

12 Railways (91/440/EEC, 95/18/EEC, 95/19/EEC) 96/48/EEC) Refer also to BE 2

BA User requirements User requirements based
EC directives imposing user requirements (Article 137) upon standards

1 Definition of terms relating to the safety and health of workers at work Terminology

2 Test methods, measuring, analysis and sampling procedures,
statistical methods, safety markings and warning labels Testing and measurement

3 Guide to the selection of work equipment, personal protective
equipment: not workplace design Selection of PPE

4 Requirements for training, qualification criteria: not quality
requirements for supervisory personnel

5 Specification of test obligations for operators Test obligations

BE Requirements governing the health and safety of workers at work Relevance to occupational
(need for action with respect to the provisions of Article 137) safety is related to the health

and safety of workers at work,
and should not be reflected
in the standards

1 Methods for plant organization (instructions on behaviour, selection
of working methods) (89/391/EEC + individual directives)
Development of the Community's railways (91/440/EC) Interface design
Interoperability (96/48/EU) Refer also to PR 12

2 Requirements for the design of workplaces (selection of equipment
or PPE) (89/686/EEC; 86/663/EEC)

3 Definition of limit values for occupational exposure (exposure limit
values for persons at work) (80/1107/EEC; 91/322/EEC; 96/94/EC)

4 Requirements for qualifications of personnel employed in a
supervisory function

5 Other requirements for the health and safety of workers at work
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and the corresponding algorithm shown
in Fig. 5. Information concerning the rel-
evance to occupational health and safety
was sought by consultation for standardi-
zation projects in the area of rail trans-
port (indicated in some cases only by the
project number).

The relevance to occupational safety is
documented firstly by the referencing of
operating procedures and system ele-
ments, and secondly by the declaration
of safety-related objectives. The safety
objectives (/level) stated in the respective
standard were evaluated according to
whether the regulation influences safe
and non-hazardous use/operation of the
subject of regulation

� directly, adequately

� indirectly, adequately

� inadequately

in accordance with the state of the art.
This evaluation is based upon the results
of participation of the "Occupational
Health and Safety" group3 in standardi-
zation projects of CEN/TC 256.

The standards are denoted by category
(cf. Chapter 2.3 and Table 8) and type
(cf. Chapter 2.3)

3.3 UIC leaflets

Appendix 5 contains 106 UIC leaflets.
The leaflets were selected in the first in-
stance according to whether

� the title indicated a relationship to the
scope of the study, and

� the subject of regulation and/or study
could be assigned to the task fields
(Appendix 2) and discrete operations.

The leaflets included in this (comprehen-
sive) preliminary selection were examined
individually according to the following
criteria:

� Can the actual objective of regulation
be linked to functions of occupational
health and safety?

� Must occupational health regulations
be observed?

– The leaflet governs design and/or
equipment; explicit interests of safe
control and handling are consid-
ered in the objective and/or in the
content.

– The leaflet addresses the process;
the interests of safe operation and
handling are considered.

� Are the regulations adequate from the
aspect of occupational health and
safety?

3 Now: internal OH&S advisory group in CEN/TC 256.
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Operating procedures were referenced
to system components. The category and
type of regulation of each leaflet were
defined in accordance with Chapter 2.3
and by comparison of the respective
subject of regulation. The dates of issue
or amendment are indicated in order to
permit assessment of the immediacy, and
the leaflet status code (V for obligatory, E
for recommendatory and I for informato-
ry) to permit assessment of the respective
qualification for efficacy.

3.4 Legislation and ordinances

Appendix 6 contains 22 German laws
and ordinances, on the one hand with a
specific objective of occupational safety

(relationship to EU directives) and on the
other for railway transport with general
relevance to occupational safety, togeth-
er with 15 accident prevention regula-
tions.

3.5 Further regulations

Appendix 7 contains a summary of 45
national regulations which are to be in-
cluded within the framework of the study.
This is documented by the relationship to
operating procedures.

The respective safety objectives of regu-
lations which do not have occupational
safety as their terms of reference were
the subject of a separate survey.

3 Status review of regulations relevant to occupational
health and safety
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4.1 Evaluation

The state of and need for standardization
can be evaluated in two respects. (Refer
to the resources described in Chapter
2.4.)

1. On the one hand, the study examines
the extent to which elements and compo-
nents of rail transport are covered by
existing and planned regulations with
respect to occupational health and safe-
ty. Appendix 1 cross-references the indi-
vidual categories of regulation to the
elements and components.

� This method provides a relatively gen-
eral overview of the scale of the body
of regulations in terms of the various
categories.

� The extent to which occupational
health and safety requirements are
covered by the regulations, if at all, is
evaluated qualitatively where practi-
cal.

2. On the other hand, the study exam-
ines the extent to which, if at all, occupa-
tional health and safety is assured within
the framework of the task fields and op-
erating procedures (Appendix 2) by the
regulations listed in Appendices 4 to 7,
which were selected by different criteria.

A requirement for standardization is pre-
sented in the first instance by discrepan-

cies between the safety objectives speci-
fied in the EC directives and the body of
standards.

A further need for standardization is de-
fined by the requirement for harmoniza-
tion which can be derived from existing
regulations and directives. This concerns
both unambiguous referencing to the
directives in accordance with Articles 95
and 137 of the EC Treaty, and the sys-
tematic avoidance of redundancies in the
system of regulations, both nationally
and internationally.

A review of the relationship of European
or international standards to the UIC
leaflets is of particular relevance here, a
stipulation being that clarity and simplici-
ty be promoted. A corresponding agree-
ment between CEN and UIC forms the
basis of this review (cf. [17]).

The review must also evaluate whether
regulations conform with the responsibil-
ities for legislatory and other regulatory
activity in Germany, and whether and in
what way they satisfy the requirement for
efficiency in their hierarchical classifica-
tion and the low redundancy of organi-
zation. At the same time, it will of
course become apparent should rele-
vant regulations be completely absent.
Basic regulations which are applicable
to a number of system elements and the

4 State of standardization in the rail transport sector
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influence of which is increased by refer-
ence/citation require particular attention
in this context.

A requirement for European standardiza-
tion/regulation is to be identified which
can be classified within the defined tech-
nical and statutory framework and which
contributes to the implementation of sys-
tematic organization and clarity. This
framework is characterized in particular
by European legislatory drafting practice
and the German Consensus Statement
on standardization in the context of di-
rectives pursuant to Article 118a of the
EC Treaty.

The level of regulation is documented in
each case by way of job profiles. For the
purpose of formulation and substantia-
tion of a requirement for standardization,
the job profiles of the individual groups
are summarized, in consideration of the
suitability and facility for use of different
forms of regulation.

Conclusions regarding a requirement for
standardization are first drawn for com-
plex system elements and subjects requir-
ing basic occupational safety regulations.
The pertinent European, international
and national regulations are then consid-
ered for system components, which are
referenced individually in job profiles to a
specific task framework. Deficiencies in

regulation in European standards rele-
vant to occupational safety are estab-
lished in accordance with Chapter 2.3
and characterized by their hazard level
(cf. Chapter 2.2 and Appendix 8). Partic-
ular importance is attached here to con-
sideration of trends in technological de-
velopment.

4.2 Complex system elements

As complex system elements, railway
vehicles and installations are considered
with the objective of compliance with
basic occupational safety requirements
independent of the requirements of spe-
cific activities.

Railway vehicles

An essential premise for safe behaviour
in connection with railway vehicles is
uniform standardization of the clearanc-
es to be provided at vehicle extremi-
ties. This aspect becomes increasingly
important as European high-speed rail
transport is extended.

Draft standard DIN 27505 is proposed
as a basis for a corresponding EN
project in conjunction with further trans-
position of the directive on the European
network of high-speed trains (96/48/EC),
and is to incorporate the content of UIC
leaflets 505-1, 505-4 and 506 in the
process.

4 State of standardization in the rail transport sector
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Rail vehicles must be of functionally safe
design for international use in terms of
interoperability (not only for high-speed
use) and must meet the minimum re-
quirements applicable to workplaces and
working equipment. Workplaces (e.g. on
locomotives, in coaches) are occupied
periodically by employees of other Ger-
man companies and also of foreign
companies which are not subject to the
German regulations.

The authors propose that the particular
requirement for harmonization of stand-
ards which exists in this regard and the
specific requirement for co-ordination of
the health and safety of workers at work
be made the subject of further clarifica-
tion.

Requirements for the design and opera-
tion of coaches and their components
exist in the interests of the health and
safety of both passengers and employ-
ees. It may be assumed that occupation-
al health and safety interests will in the
main already be covered adequately by
obligations to assure preventive meas-
ures within public transport.

Requirements for rail vehicles in the
areas of:

� protection against fire;

� noise;

� emissions of harmful substances;

� electrical hazards

are not defined by ISO, IEC and CEN,
and by DIN and DKE standards ade-
quately, if at all, specifically for rail vehi-
cles. Emissions standards for diesel-pow-
ered stock, for example, still do not exist.
The relevant recommendations of the
ERRI (Project 226) and activities of UIC
(action plan) should serve as a basis for
standardization activities.

EN 50110 (operation of electrical instal-
lations) does not extend to vehicles and
railway systems. Application of this stand-
ard to these areas is however recom-
mended.

The authors propose that an EN stand-
ardization initiative for the implementa-
tion of interoperability requirements for
electrical powered stock be based upon
this recommendation, and that it incor-
porate pertinent VDE regulations govern-
ing electrical safety.

Freight cars must fulfil multimodal func-
tions with regard to automated integrated
transport chains and combined transport
systems; these functions must ultimately
also take occupational health and safety
requirements into account. This require-
ment is reflected for example in stand-
ards the purpose of which is to support
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the organization of integrated transport
chains by specification of the characteris-
tics of individual components (freight
cars, load units, loading tackle, loading
installations) in terms of their compatibili-
ty, fitness for function and safety in use.

The authors propose that the DIN 30800
series of standards, for example, which
govern the organization of transport
chains, be incorporated together with
their occupational safety philosophy into
adequate European standardization
projects.

Railway installations

Hazards may arise on railway installa-
tions as a result of vehicle movements, in
particular with regard to the observance
of the specified clearance gauge, dis-
tance between centres of lines, side safe-
ty clearances, the characteristics of line-
side walkways, including shunter's line-
side walkways, and the loading
installations.

Principles are specified at national level
in Germany for design of the specified
clearance gauge (§ 9 EBO) and for the
distance between centres of lines (§ 10
EBO, and § 11 VBG 6).

The requirement for European standardi-
zation in conjunction with interoperability
on the high-speed train network concerns

the assurance of (additional) clearances
for constructional and operational pur-
poses similar to that described above
with regard to clearances to be provided
at vehicle extremities.

As far as occupational safety is con-
cerned, clearances intended for opera-
tional purposes and distances between
the centres of lines must be assured such
that individuals working there are not
exposed to hazards, and regulations
governing behaviour can be reduced to
a minimum. Ultimately, this has a bear-
ing upon the design of workplaces. Oc-
cupational safety provisions, where they
need to be defined in this context, are a
company function.

The authors propose that, in the interest
of the international deployment of per-
sonnel, workplaces specific to rail trans-
port be defined and minimum require-
ments upon their design be laid down in
European regulations.

Technical developments in rail transport
are reducing the amount of work carried
out at the tracks; the working equipment
employed is also changing. This develop-
ment requires corresponding review and
adjustment of existing standards, also at
an international level.

Requirements for the characteristics of
lineside walkways and loading platforms

4 State of standardization in the rail transport sector
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are contained in the Ordinance on Work-
ing Premises, in VBG 1 and VBG 11/GUV
5.6, and also in the EBO. With regard to
occupational safety, the surfaces of the
lineside walkways in particular must be
taken into account, in order to ensure
optimum conditions for the boarding of
and alighting from footboards and en-
trance platforms on rail vehicles and for
walking on lineside walkways. The top
surfaces for lineside walkways are defined
for example as construction measures
(DIN 18315, DIN 18317).

The authors recommend that these re-
quirements be compiled, free of anoma-
lies, as an object of standardization and
that they be included in corresponding
European standardization projects.

4.3 System components for specific
activities

The conclusions below, which are
grouped according to task field, are
based upon the job profiles defined and
evaluated according to Fig. 7 for task
fields and operating procedures (cf. Ap-
pendix 2).

Where system components are employed
as the subject of regulation in a number
of cases by activities of a similar nature,
a requirement for standardization is stat-
ed only once.

A1 Train operation/preparation for
running

Description of the problem:

The key issues with respect to occupa-
tional health and safety are:

� the conditions to be met for cou-
pling of and travelling on coaches;

� the safety requirements for door
systems of coaches;

� the conditions to be met for coupling
between tractive stock and coaches;

� the design of the platform/rail
vehicle interface.

It is clear from the course of technical de-
velopment that the brake test in its current
form, and the associated hazards, can be
consigned to the past when a rake of
coaches can be checked by means of au-
tomatic brake-testing devices (EBAS).

State of regulation:

European standards (and standardization
projects):

� Door systems in rail vehicles (PrNr
256112)

UIC leaflets:

� Interaction between passenger
rolling stock and fixed installations
(UIC leaflet 508-1)
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� Clearance to be provided at vehicle
extremities (UIC leaflet 521)

� Signal lamp brackets (UIC leaflet 532)

� Hose connections and electric cables
– dimensions, positioning (UIC leaflet
541-2)

� Couplings for electrical and pneumat-
ic lines on powered stock (UIC leaflet
648)

� Technical characteristics of the train
bus (UIC leaflet)

� Doors, entrance platforms, windows,
steps, handles and handrails (UIC
leaflet 560)

� Means of intercommunication for
coaches (UIC leaflet 561)

� General conditions for coaches (UIC
leaflet 567)

� Passenger stations – height of
platforms (UIC leaflet 741)

Relevant German regulations:

� Step/handle units for rail vehicles
(DIN 1588).

� EBO stipulates in § 28(1) that two
coupling handles must be provided
beneath each frame end of a freight
car.

� § 15(6) VBG 11 stipulates that two
coupling handles must be provided

beneath buffers of rail vehicles for
coupling.

Recommendations:

European standards projects can be
launched on the basis described above
as follows:

� In the interests of interoperability and
extension of the high-speed rail net-
work, a new standardization project
should be launched for design of the
vehicle/passenger transport installa-
tion interface (in this case: platforms).
With regard to occupational safety,
the objective is for the transition be-
tween coach and platform to be as
uniform and convenient as possible.

� The occupational health and safety
advisory committee in TC 256 will
submit occupational safety require-
ments for the design of the door sys-
tems to the project 256 112; these
conditions must surpass the general
requirements upon safety of opera-
tion.

� The German provisions governing
coupling handles must be harmo-
nized. No implementation in EN ex-
ists. At present, recommendation of
an initiative can be justified only by
the requirement that designs be en-
sured which permit uniform handling
in all countries.

4 State of standardization in the rail transport sector
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A2 Train operation/performance of
running

Description of the problem:

a) Sedentary service

Sedentary service is not to be classed as
an area of focus at present with respect
to the hazard level and incidence of acci-
dents. Track release duty and safeguard-
ing of level crossings in their traditional
form will progressively be consigned to
the past. Technical and technological de-
velopment is increasingly addressing as-
pects which draw attention to harmful
physical and ergonomic effects upon
health.

Concentration of the train protection
and control function in a small number
of electronic signal boxes, and man-
agement and monitoring of traffic in
control centres, results in an ever-in-
creasing number of computer screen
workstations.

In the light of this, a review must address
the extent to which the ergonomic design
of control centres and the layout of con-
trol rooms is applicable specifically to
applications in rail transport.

b) Train service

The driver's workplace is of interest with
regard to both occupational health and

safety, and will continue to be so in the
future with regard to the requirements of
interoperability in Europe.

Attention must be directed towards ergo-
nomics and control of atmospheric con-
ditions, in the interests of reliable com-
pletion of tasks and the avoidance of
adverse effects upon health.

State of regulation:

UIC leaflets:

� Control equipment on tractive
stock (UIC leaflets 617-3, 625-5)

� Windows in driving compartments
(UIC leaflets 617-4, 625-2)

� Special safety regulations for driv-
ers' cabs of tractive units (UIC leaf-
let 617-5)

� Layout of drivers' compartments
in powered stock (UIC leaflet
617-6)

� Conditions of visibility from driving
compartments of electric powered
stock (UIC leaflets 617-7, 625-6)

� Layout on drivers' cabs (UIC leaflet
651)

German regulations:

� Requirements for driver's cabs
(DIN 5566-1 to 5566-3)
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Recommendations:

A European standardization project ad-
dressing the design of driver's cabs
should be derived from the German
project, and should incorporate the UIC
leaflets.

A corresponding project has been
launched by the Institute for Occupation-
al and Social Hygiene (Foundation) (IAS)
in Berlin (seminar held parallel to IN-
NOTRANS 98, on 29 October 1998).
The objective of this project is a modular
concept for a uniform driver's cab for
main-line and local services.

A3 Train operation/service on-board

Description of the problem:

The extent to which occupational health
and safety regulations considered neces-
sary for passengers are or could also be
applicable to personnel presents a prob-
lem in this respect.

It is generally to be assumed that provi-
sions for protection against fire are al-
ways in the interest of persons, irrespec-
tive of their status. It can further be seen
that provisions governing ambient condi-
tions and lighting expressly consider the
interests of personnel.

State of regulation:

European standards:

� Ride comfort for passengers –
measurement and evaluation
(EN 12299)

� Air-conditioning for main-line rolling
stock – comfort parameters
(EN 13129-1, -2)

� Electric lighting for rolling stock in
public transport systems (EN 13272)

� Fire protection on railway vehicles
(EN 45545-1, -3, 50120)

UIC leaflets:

� Catering on international trains
(UIC leaflet 149)

� Guidelines for evaluating passen-
ger comfort in relation to vibration
in rail vehicles (UIC leaflet 513)

� Heating, ventilation and air-condi-
tioning in coaches (UIC leaflet 553)

� Electric lighting in passenger rolling
stock (UIC leaflet 555)

� Power supply installations for pas-
senger stock (UIC leaflets 550,
552, 553, 557)

� Special comfort and constructional
characteristics for sleeping
and restaurant cars (UIC leaflets
565-1, -2)

4 State of standardization in the rail transport sector
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� Indications for the layout of coaches
suitable for conveying disabled pas-
sengers in their wheelchairs (UIC leaf-
let 565-3)

� Standard coaches accepted for
running on international services –
Characteristics (UIC leaflets 567-5,
-6, -7)

� Directives for the drawing up of
service instructions to assist staff in
the use of equipment in coaches
authorised to run on international
services (UIC leaflet 584)

DIN:

� Measurement of inside noise in rail-
bound vehicles (DIN 45638)

� Preventive fire protection in railway
vehicles (DIN 5510-1 to 5510-5).

Recommendations:

� The authors recommend that the de-
sign of coaches be safeguarded in a
uniform manner, in particular against
hazards arising from unanticipated
changes in acceleration, by means of
European product standards. The UIC
leaflets indicated governing this issue
should be transposed to EN standards
for this purpose.

� A further fundamental issue for the
implementation of interoperable con-
ditions is uniformity of the apparatus

fitted to the coaches, and standardiza-
tion of its operation and monitoring of
its serviceability. This aspect is relevant
to occupational safety insofar as haz-
ards arising from incorrect, unauthor-
ized or untimely actions are to be
avoided.

UIC leaflet 584, "Directives for the
drawing up of service instructions to
assist staff in the use of equipment in
coaches authorised to run on interna-
tional services", could form the basis
of an EN standard.

A4 Train operation/service in stations

Description of the problem:

Service tasks take place first and fore-
most in an occupational safety environ-
ment that is covered adequately by pre-
ventive measures for the protection of
passengers. Additional hazards can be
identified for certain tasks involving the
use of equipment (luggage trolleys, ele-
vators, wheelchair lifts). These compo-
nents cannot be standardized expressly
for use specifically in rail transport sys-
tems; they must be designed, for exam-
ple, in accordance with general princi-
ples of machine safety, and must be in-
troduced with the use of suitable service
instructions.

Interfaces between such equipment and
rail transport systems exist at door sys-
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tems of passenger coaches, dining cars
and sleepers.

Recommendations are referenced ac-
cordingly to the proposals for A2 and
A3.

B1 Shunting operation/running
around

Description of the problem:

Operating procedures with a high haz-
ard level may be assumed in this in-
stance. The following points may be em-
phasized:

� safety conditions for manual coupling;

� conditions for remote radio control
of rakes of wagons;

� the design of shunter’s lineside
walkways.

It is clear from technical developments
that coupling operations will be effected
automatically in the near future or that
uncoupling will be less hazardous when
the pull-only coupler is employed. Where
the requisite dimensions (loading gauge)
are observed, the authors are of the
opinion that standards initiatives are nei-
ther necessary nor possible in this case.

State of regulation:

European standards project prEN
50239, drawn up by CENELEC/TC 9X,

stipulates radio remote control of
powered stock together with safe design
of the control operations and condi-
tions, as the external occupational safe-
ty working group in CEN/TC 256 was
able to implement the essential require-
ments of Publication 201 of the VDV
(Association of German Transport Com-
panies). This publication refers to con-
trolled rapid deceleration. This avoids
the shunting engine driver being sub-
jected to unanticipated, sudden chang-
es in speed.

German standards place requirements
upon:

� steps, handrails, gangways, work-
ing platforms (DIN 1580, 1585,
1588);

� main dimensions of specific types of
hauled stock (DIN 25250);

� freight cars, general (for regional use)
(DIN 27150).

VBG 11 contains requirements for char-
acteristics of rail vehicles in § 15 and
provisions governing the characteristics
of lineside walkways for persons on foot
in §§ 5 and 8.

Relevant UIC leaflets are:

� standardisation of steps, handrails
and controls on wagons (UIC leaf-
lets 535-1/-2);

4 State of standardization in the rail transport sector



63

� standard wagons – characteristics
(UIC leaflets 571-1 to 571-4);

� technical conditions for the construc-
tion of tank wagons (UIC leaflet 573).

� UIC leaflets 779-1 and 779-11 ad-
dress aerodynamic considerations, but
largely exclude any occupational safe-
ty requirements.

Recommendations:

� Safe design of the remote radio con-
trol for the shunting engine driver
means conversion of the shunter’s
riding platform to a control console
which assures safe boarding and
alighting, and safe standing and grip
for operation of the radio remote
control with one hand. Requirements
upon the characteristics formulated in
§ 15(4) VBG 11, and the safe design
of the step/grip unit specified in UIC
leaflet 535-2, are suitable for inclu-
sion in a European standard. A corre-
sponding project should be launched.

� Requirements for lineside walkways in
railway track areas which are subject
to different safety clearances and sur-
face characteristics according to their
different uses should be made the
subject of a European standardization
project. The increase in high-speed
traffic presents increasing safety re-
quirements for such lineside walkways.

B2 Shunting operation/fly shunting

Description of the problem:

The job profiles form a sub-process in
which system components are present
which have proved their suitability over
decades, but which will evidently be re-
quired less and less frequently in future.
They present little basis for a need for
regulation.

VBG 11 contains requirements for the
characteristics of drag shoes (§ 14),
which are now unlikely to be incorporat-
ed into future European standardization
projects. In order to lay and retrieve the
drag shoe, the shunter must stand direct-
ly in the path of vehicles.  Requirements
are presented for behaviour on the one
hand and for the condition of the shunt-
er’s lineside walkways on the other.

Communication between the parties in-
volved is the focus of fly shunting. Suita-
ble communications facilities must be
specified as a function of the incidence
of the discrete operations concerned and
the local conditions. In the case of ver-
bal communication with the pointsman,
the latter is often subject to variations in
temperature at the open window, and is
thus exposed to a health risk.
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B3 Shunting operation/gravity
shunting

Description of the problem:

Gravity shunting can to a large extent be
automated. The remaining requirement
for personnel to stand in the path of ve-
hicles can be reduced even further. The
system components involved in conjunc-
tion with discrete operations which must
(still) be performed in this context will
hardly present a specific field of occupa-
tional safety standardization in future in
terms of their hazard levels or incidence.

C1 Freight handling/loading
operations

Description of the problem:

In the light of their consequences, haz-
ards related to the corresponding oper-
ating procedures do not warrant high
classification.

Key areas in conjunction with loading
operations result from the interaction be-
tween rail vehicle, freight, loading instal-
lation and loading tackle and the re-
quirement for movement and communi-
cation in this environment. Equipment
and controls on freight cars must be de-
signed with regard to their safety and
ease of reach and control.

Manual loading operations are increas-
ingly disappearing with the mechaniza-

tion and automation of loading process-
es. The integrated character of all ele-
ments of a transport chain includes other
areas of transport, and must assure the
safety of all parties involved. Occupa-
tional safety measures specific to rail
transport are therefore also on the de-
crease.

With regard to rail transport, require-
ments related to health and safety which
are placed upon the characteristics of
hoists and industrial trucks may be en-
tailed by certain permanent conditions of
use, such as

� direct vicinity of the track (in the path
of vehicles, with a risk of collision);

� in the vicinity of the track (pressure,
suction);

� catenaries (presentation of an obsta-
cle; electrical safety);

� ramps (gradient, height);

� freight cars (access, visibility condi-
tions, car floor);

� freight (weight, dimensions).

State of regulation:

The supplementary stability tests for
stackers in accordance with ISO/DIS
13562-2 and 13563-2 for container
handling (L >= 6 m) serve as examples
in this context.

4 State of standardization in the rail transport sector
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Draft standards EN 1757-1 to 1757-3
contain adequate universal occupational
safety requirements for manual and
semi-automatic industrial trucks.

Recommendations:

� With regard to rail transportation of
bulk freight, DIN 30800-1 to 30800-
3 and DIN 30801/30802, governing
transshipment interface design, and
DIN 26572, governing pressure dis-
charge, may be assumed to meet the
indirect occupational safety require-
ments.
The stringent requirements of the Ger-
man standards should represent the
basis for European standardization
projects. Occupational safety would
not, however, suggest particular ur-
gency.

� The operator is employed directly at
the vehicle for control operations en-
tailed by liquid freight handling. Inter-
national standards governing contain-
ers (ISO 9669, 9670) are applicable
here. Occupational safety require-
ments upon tank wagons are imple-
mented specifically in draft standards
EN 12561-1 to 12561-8.

� Supplementary standards exist: firstly
the German DIN 26012 to 26034
series of standards and secondly UIC
leaflet 573 (Technical conditions for
the construction of tank wagons).

These standards specify the require-
ments for characteristics for the assur-
ance of safe operation. They represent
a basis for the launching of further EN
standards projects in this area.
UIC leaflet 537 (Pipe connections for
wagons equipped for pneumatic dis-
charge) has the function of standard-
izing these couplings, but has no rele-
vance to occupational safety and
cannot therefore be exploited in this
context.

C2 Freight handling operation/com-
bined transport

Description of the problem:

Tasks involving the use of equipment are
defined only marginally, if at all, by as-
pects of rail transport in these job pro-
files. In the multimodal interaction of the
system elements, the crucial factor is the
precision of the individual components,
which permits freight securing operations
and the access/departure of personnel
under safe conditions.

State of regulation:

The international standards governing
containers (ISO 1161, 1496-1 to 1496-
5, 3874, 668) represent a basis.

Dimensions and general requirements
(EN 283, 284, 452) are specified for
swap bodies.
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The following UIC leaflets exist in which
occupational safety aspects are not ad-
dressed explicitly:

� Cooperation between railway under-
takings for international combined
transport (UIC leaflet 291)

� Technical conditions to be fulfilled by
large containers and swap bodies
(UIC leaflets 592-2/-3/-4)

� Transport of road vehicles on wagons
– Technical organisation (UIC leaflet
596-5)

� Equipment for loading and unloading
containers or vehicles used in com-
bined transport on/from wagons (UIC
leaflet 599)

Recommendations:

Standardization activities are required in
conjunction with further multimodal ar-
rangements of the combined transport
elements by which conditions are to be
assured for optimum uniform and safe
operation of equipment in Europe.

C3 Freight handling operation/for-
mation of road-railers

Description of the problem:

A number of mutually incompatible sys-
tems exist in Europe for the forward-
thinking bimodal "semitrailers on bogies"

system. UIC has declared service condi-
tions for the individual systems, special-
ized installations, and principles of oper-
ation, without making express reference
to occupational safety (UIC leaflet 597).

Recommendations:

As testing of the system progresses, a
European standard is deemed necessary
which clearly specifies conditions for safe
working at the interfaces.

C4 Freight handling/auxiliary services

Description of the problem:

The auxiliary services selected entail
manual tasks involving the use of equip-
ment on and in connection with the rail
vehicles; such tasks are in some cases
more frequent and comprehensive in
comparison with freight loading activity.

The interaction between vehicles, freight
handling installations and freight types
forms the basis of all task cases, as al-
ready substantiated for freight loading
operations on bulk freight wagons in
(C1). Access to a freight loading installa-
tion is therefore necessary in order to
permit tasks involving the use of equip-
ment on the vehicle prior to and follow-
ing the loading operation.

4 State of standardization in the rail transport sector
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State of regulation:

Criteria for the design of freight wagons
in consideration of occupational safety
aspects for safe operation of tank wag-
ons and their equipment are defined by
standards EN 12561-1 to 12561-8,
which are currently being drafted.

Draft standard EN 12561 Part 7 "Plat-
forms and ladders" represents an efficient
transposition of the key provisions con-
tained in accident prevention regulation
VBG 74 governing ladders and steps,
which represent the German standard.

Recommendations:

The high level of safety embodied by
German standards governing rail vehicle
design can be used as a basis for
launching or influencing European
standardization projects, for example:

� DIN 5557 governing the operating
safety of handwheels for rail vehicles;

� DIN standards 25252, 25254,
25255, 25256 for self-discharging
wagons with side-wall flaps;

� the DIN 26012 to 26034 series of
standards for tank wagons (already
cited under C1).

The principle of harmonization proposed
in a number of UIC leaflets should in
any event be reviewed for its suitability of

application with regard to the aspect of
safety of control and use. This concerns,
for example:

� steps, handrails and control facilities
on wagons (UIC leaflets 535-1/-2,
536, 576)

� standard wagons – Characteristics
(UIC leaflets 571-1 to 571-4)

� technical conditions for the construc-
tion of tank wagons (UIC leaflet 573)

� equipment fitted to freight cars with
electrical terminals and loads (UIC
leaflets 533, 538, 554-1,-2).

D1 Auxiliary processes/servicing of
vehicles

Description of the problem:

The conditions for safe movement within
and outside trains have already been ad-
dressed elsewhere (cf. Chapters 4.2 and
A1 to A3). Requirements related directly
to activities arise in particular in relation
to the technical design of the rail vehicles.

State of regulation:

The following regulations have a bearing
upon the safety of operations and health
protection:

� protective provisions relating to
electrical safety and earthing (EN
50122-1);
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� electrical and air-conditioning equip-
ment on railway vehicles (DIN 27168
to 27170);

� low-voltage switchgear for railway
applications (DIN VDE 0660-14);

� power supply installations for passen-
ger stock (UIC leaflets 550, 553,
554, 555);

� information transfer by train bus (UIC
leaflet 556);

� diagnostics on passenger rolling stock
(UIC leaflet 557);

� standard technical characteristics of
the train bus (UIC leaflet 552).

Recommendations:

The general objective of replacing UIC
leaflets with EN standards also applies to
this area. Recommendations beyond this
objective for harmonization and simplifi-
cation in the interests of operability can-
not be made at present.

D2 Auxiliary processes/dispatch

Description of the problem:

No specific requirement for regulation is
identified for the tasks under considera-
tion, since pertinent requirements have
already been stated in conjunction with
vehicles and installations. Remote-con-
trol and data input devices are to be

subject in the first instance to ergonomic
requirements concerning their portability
(weight, attachment) and safe operation.

Particular attention must be paid to ease
of use when ladders intended for the in-
spection of loads are selected (EN 131-
1 and -2).

D3 Auxiliary processes/utilities supply

Description of the problem:

A particular increase in the requirements
concerning operability can be expected
in this area in the future. Utilities supply
to powered and passenger stock must be
facilitated internationally and at the
same time regulated in a harmonized
manner with regard to occupational
safety, ergonomics and hygiene.

State of regulation:

UIC has published UIC leaflets 508-1
and 508 -2, which have informatory and
recommendatory status, concerning the
handling of passenger rolling stock.

Recommendations:

The authors recommend that a standard-
ization project be launched which would
also incorporate the provisions of UIC
leaflets governing special comfort and
constructional characteristics for passen-
ger rolling stock accepted in internation-
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al traffic (UIC leaflets 565-1, -2, and
567-1 to -7) with regard to interface de-
sign.

D4 Auxiliary processes/cleaning

Description of the problem:

The statements made with regard to D3:
utilities supply apply accordingly with re-
gard to interface design.

Cleaning of the outside of cab windows,
where performed manually, represents a
safety issue, which currently requires the
use of restraints for protection against
falling.

The cleaning of freight cars is considered
in general terms in the design regulations
for car floors. The activities in question
are not however of specific relevance to
occupational health and safety.

State of regulation:

With regard to the cleaning of coaches,
UIC leaflets are available governing the
interaction between passenger rolling
stock and fixed installations (UIC leaflet
508-1), and fittings provided in coaches
in the interests of hygiene and cleanli-
ness (UIC leaflet 563).

An occupational health and safety ele-
ment for the cleaning of freight wagons

can be found in German regulations in
the sample form for the repeat inspec-
tion of the occupational safety of high-
pressure cleaners (VDMA 24413).

The products and methods to be used
for routine disinfection of wagons have
been specified by UIC (UIC leaflet 422).

Recommendations:

The authors therefore consider it benefi-
cial to launch European standardization
initiatives for the cleaning and disinfec-
tion of freight cars only within the con-
straints of environmental compatibility.

Specific occupational safety requirements
must be met by company regulations.

D5 Auxiliary processes/breakdown
repairs

Description of the problem:

A fundamental requirement upon any
object requiring repair or maintenance is
that safety issues must be considered at
the design stage.

The issue of whether safe access to and
availability of the affected objects may
be impaired by influences peculiar to
railway transport is however of additional
interest. Appropriate regulations form
part of company procedures and must
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be supplemented by regulations govern-
ing behaviour.

State of regulation:

� The basic standard is EN 50126,
governing the specification and dem-
onstration of reliability, availability,
maintainability and safety (RAMS).

� UIC has issued uniform principles for
the manufacture and use of portable
units for earthing overhead electric-
traction power lines through the rail
(UIC leaflet 792).

� A national standard contains general
provisions for equipment for opera-
tion, testing and safeguarding of parts
under voltage over 1 kV (DIN VDE
0681-1).

� UIC leaflet 965 contains instructions
governing the behaviour and safety of
staff working (where applicable, alone)
on the track. According to the German
Consensus Statement, this area should
not be regulated by standards.

Recommendations:

In this case, too, the authors issue the
general recommendation that a stand-
ardization project take the form of influ-
encing characteristic criteria harmonized
in EN standards with the objective of
creating the best possible conditions for
reliable operation.

D6 Auxiliary processes/inspection/
checking

Description of the problem:

The project 256010 concerned with li-
censing requirements for construction
and maintenance machinery must also
place licensing requirements relevant to
occupational safety upon the transport of
guided machines; such requirements
have a bearing upon the driver's work-
place.

Problems currently arise with regard to
the possible arrangement of the driver's
seat at right-angles to the direction of
travel, which cannot be justified on ergo-
nomic grounds, avoidance of which
would however entail considerable ex-
pense.

UIC leaflet 969 contains recommenda-
tions concerning the safety of staff work-
ing in tunnels during normal service. The
statements made concerning breakdown
repairs also apply here: European stand-
ardization governing the regulation of
behaviour is not reconcilable with the
German Consensus Statement.

4.4 Personal protective equipment

With respect to personal protective
equipment, requirements specific to rail
transport are generally covered in the

4 State of standardization in the rail transport sector
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existing body of standards. Technical
committees in CEN for personal protec-
tive equipment are responsible for draft-
ing EN standards (cf. [24], pp. 33 and
45). [25], Appendix B lists deficiencies in
standards for specific types of personal
protective equipment in the form of the
result of a comprehensive survey and
evaluation of the body of standards con-
cerned. Reference is made to this in Ap-
pendix 4 for the selected personal pro-
tective equipment standards. This must
be taken into account where appropriate
where personal protective equipment is
employed in rail transport.

The following requirements must be ob-
served in conjunction with the necessity
for the use of personal protective equip-
ment during shunting operations:

� high-visibility garments – potential
hazards presented by rail and road
vehicles;

� protective shoes – grip on uneven
surfaces, protection against shock,
impact and crushing;

� safety helmets – protection against
impact;

� gloves – protection against cuts,
scratches and injuries resulting from
entrapment;

� tight-fitting clothing – protection
against injury caused by entanglement;

� weatherproof clothing.

European standards in this area include
product standards containing require-
ment characteristics for:

� safety, protective and professional
shoes (EN 13287, 344-1,-2, 345-1,-
2, 346-1,-2, 347-1,-2);

� protective clothing (EN 340, 342,
343, 510);

� industrial safety helmets (EN 397);

� gloves (EN 420, 511);

� high-visibility warning clothing (EN
471).

The selection and use of this equipment
is a function of health and safety of
workers at work, according to the specif-
ic conditions at the workplace in shunt-
ing operation.

The following requirements must be ob-
served in conjunction with the necessity
for the use of personal protective equip-
ment during freight handling opera-
tions:

The requirements for the equipment of
employees involved in freight handling
operations are broadly similar to those
for shunting operations. This concerns
high visibility garments, safety helmets,
gloves, tight-fitting clothing and weather-
proof clothing.
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Where relevant, the following are also
required during freight handling opera-
tions:

� respiratory protection during the han-
dling of dusty or vaporous freight;

� personal protective equipment provid-
ing protection against falls from a
height during the mounting of plat-
forms on cars and loading installa-
tions.

In addition to the standards already cit-
ed, European standards in this area in-
clude product standards containing re-
quired characteristics for:

� respiratory protective devices (EN 132
to 149, 400 to 405, 1827);

� equipment for protection against falls
from a height (EN 341, 353-1, -2,
354, 355, 358, 360 to 365, 795).

The selection and use of this equipment
is also a function of health and safety of
workers at work, according to the specif-
ic conditions at the workplace in freight
handling operation.

The following requirements must be ob-
served in conjunction with the necessity
for the use of personal protective equip-
ment in auxiliary processes:

Provisions should be made for personal
protective equipment for the restraint
function and for the prevention of falls,
and the wearing of high-visibility warning
clothing and gloves, for the selected op-
erating procedures.

As already stated for shunting operation
and freight handling operation, the rele-
vant European product standards are
sufficiently well suited to the selection of
personal protective equipment for the
use in question.

4 State of standardization in the rail transport sector
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The purpose of the present study, "Occu-
pational health and safety standardiza-
tion in the rail transport sector", was to
survey existing occupational safety stand-
ards in the context of other relevant reg-
ulations. The objective was to identify the
requirement for standardization in rail
transport for comprehensive occupation-
al safety, and to analyse the effects upon
the German occupational safety situa-
tion.

The area of rail transport was defined
and delimited as the basis for the meth-
od. The framework for the studies is
therefore:

� the scope of the German Regulation
on Construction and Operation of
Railroad Systems (EBO) and the Regu-
lation on Construction and Operation
of Private Industrial Railroad Systems
(EBOA);

� normal service conditions of rail trans-
port;

� including main-line traffic and special
freight transport;

� excluding transport of hazardous sub-
stances;

� consideration of technical develop-
ment.

A method was developed which enables
the interaction of system components

and activities relevant to the process to
be classified in terms of their influence
upon occupational health and safety.

Fifty-nine job profiles were drawn up
which describe in a representative
manner the efficacy of existing regula-
tions and those in preparation with re-
spect to hazards.

The role of occupational health and
safety standards in the relevant (inter-
national, European and national) body
of regulations applicable to rail trans-
port required definition.

� The state of regulation was portrayed
comprehensively.

� In their standardization activities for
rail transport, the Technical Commit-
tees, e.g. CEN/TC 256 and
CENELEC/TC 9X, pay varying degrees
of attention to occupational health
and safety.

System elements and components of rail
transport are influenced in a variety of
ways by the different categories of regu-
lation in the body of regulations as a
whole. Closer examination of this situa-
tion prompted the recommendation that
deficiencies in the area of occupational
health and safety in European standards
be compensated for by other, existing
and proven types of regulation.

5 Summary and conclusions
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This applies for example to the national
legislation governing railways, and the
UIC code, with its provisions specific to
rail transport defined in the interests of
international technical compatibility. The
consideration of occupational safety in-
terests is not a primary objective of these
regulations; they are however addressed
indirectly in the objectives of

� safety of railway operations;

� safety for passengers and other cus-
tomers;

� ease of control and use of the instal-
lations and equipment.

Particular standardization requirements
arise in Europe from the obligation to
transpose the objectives of protection
embodied in the relevant directives. Arti-
cles 95 and 137 of the EC Treaty each
represent a particular basis for this trans-
position.

A particular feature of the transport sec-
tor is that elements which have a direct
function of serving carriage on public
transport and which are (still) excluded
from the scope of German legislation
governing trades are also excluded from
the scope of certain EC directives. This
applies for example to rail vehicles, to
which the Machinery Directive or the
Workplace Directive do not apply.

Directives pursuant to Article 95
place requirements upon the quality of
the products in question which are rele-
vant to occupational health and safety.
The safety requirements of such direc-
tives are generally defined in detail in
European standards.

The study addressed the following issues:

� What subjects of the directives are of
direct relevance as elements or com-
ponents of rail transport? Directives
governing machinery (98/37/EC),
low-voltage electrical equipment (73/
23/EEC) and construction products
(89/106/EEC) were evaluated with
regard to their relevance to rail trans-
port.

� What general subjects of directives
are employed in rail transport as ele-
ments or processes?

A range of technical components are
in use in rail transport. The objective
was to ascertain specific conditions of
use by which specific safety require-
ments could also be substantiated by
means of reference to the directives.

Machinery (98/37/EC), lifting and me-
chanical handling appliances (84/528/
EEC) and pressure vessels (87/404/
EEC) are employed in such a manner
that the conditions under which they
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are used in rail transport place partic-
ular requirements upon safety.

Directives pursuant to Article 137 of
the EC Treaty contain minimum require-
ments for occupational health and safe-
ty which must be implemented by the
EU member states in the form of na-
tional legislation. The use of European
standards is restricted to specific areas.

Of the directives pursuant to Article
137, a number of individual directives
were considered in addition to the
Framework Directive (89/391/EEC) the
subjects of regulation and objectives of
protection of which are applicable to
rail transport.

The objectives of railway directives are
not generally concerned in the first in-
stance with occupational health and
safety. A relationship could be estab-
lished only indirectly, for example where
safety requirements are defined in the
context of European development of rail
transport or combined transport. In this
context, directives governing the devel-
opment of the Community's railways
(91/440/EEC, 95/18/EC), the alloca-
tion of railway infrastructure capacity
and the charging of infrastructure fees
(95/19/EC), and interoperability (96/
48/EC), were included in the considera-
tions.

In the authors' view, operational safety
objectives specific to rail transport have
not been accorded particular attention
in EU directives governing the develop-
ment of European railways. Greater at-
tention should be paid to this aspect
from the outset in future directive initia-
tives (interoperability – not only in very
high-speed traffic, combined transport).

Safety objectives may be implemented in
very different ways from one standard to
the next. Assessment of the extent of imple-
mentation in existing standards and stand-
ardization projects requires comprehensive
analysis (the same applies to the other
types of regulation studied, such as UIC
leaflets, German accident prevention (UVV)
regulations, ZH 1 provisions), which was
possible within the scope of the present
study only for a selection of documents,
and in the form of selective conclusions
concerning the level of and deficiencies
in regulation with regard to occupation-
al health and safety in rail transport.

The authors recommend that the tech-
nical knowledge of occupational
health and safety experts who are fami-
liar with standardization be exploited
as a matter of course in order to elimi-
nate deficiencies in standards in the
area of occupational health and safety.
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Criteria were required and accordingly
drawn up for (adequate) consideration
of occupational health and safety in-
terests in existing regulations. The
following formulations and characteris-
tics served as evidence of such inter-
ests:

Clarity of the state of safety develop-
ment is enhanced if the relationship to
relevant EC directives is defined in the
preamble to the EN and the co-opera-
tion of occupational health and safety
experts during development of the
standard is established. Even greater
clarity would be provided by a special
Appendix to the standard containing a
list of the hazards with corresponding
references to the content of the stan-
dards and to generic standards, in or-
der to document the progress of safety
developments and to provide a basis
for future revision.

The authors concluded that standards
applicable to the rail transport sector ad-
dress occupational health and safety is-
sues to this extent (in a manner which
can be implemented) if the external ad-
hoc OH&S working group in CEN/TC
256 (now the internal OH&S advisory
committee) had been involved in their
creation. The influence of this group can
be seen from the following example:

� In order to provide greater protection
against the consequences of excessive
braking in the event of a fault, either
the deceleration under braking must
be reduced, or the shunting engine
driver on the vehicle must be warned.
This situation is governed by VDV
document No. 201.

These requirements were incorporated
(in the form of a compromise) into
draft standard EN 50239 (radio re-
mote control for freight vehicles).

� Implementation of design require-
ments in the form of

– design of steps and grates (non-slip
surfaces, dimensions of clearances
and areas of steps for safe grip)

– provision and integration of hand-
rails

– provision of facilities for attach-
ment of a safety harness (personal
protective equipment)

as governed by accident prevention
regulation VBG 74 concerning lad-
ders and steps. These requirements
are implemented accordingly in draft
standard EN 12561-7 governing plat-
forms and ladders on tank wagons.

� The marking of hot lines of heating
connections to tank wagons in draft
standard EN 12561-8, "Heating con-
nections".

5 Summary and conclusions
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Confirmation of the internal OH&S
advisory committee in CEN/TC 256
permitted systematic and timely consi-
deration of occupational health and
safety requirements.

Cross-sector standards, such as those
in the area of machine safety, personal
protective equipment, ergonomics and
environment, may be of relevance to rail
transport. They have a bearing upon rail
transport standards, either directly or
through normative references. Either
case may however also result in rail
transport being excluded from the scope
of certain standards, or in regulations
(only) having the status of recommenda-

tions for rail transport. The following ex-
amples demonstrate the difference in rel-
evance of the subject of standardization
to rail transport:

� The integration of (construction) ma-
chinery into railway operations entails
special requirements (gauge, clear-
ances to be observed, etc.). Standard
project PrNr 256010 governing the
transport of guided machines requires
for example that gauges and clear-
ances must be observed in the inter-
ests of occupational safety.

� The subjects of standardization are
subject to special conditions of use in
rail transport which also affect their
safety of use.

Characteristic/formulation Example

Provision of a list of (significant) hazards Machinery standards

Easy access to controls Tank wagon valves (EN 12561-3)

Clearances for connections Tank wagons (EN 12561-3)

Design of handles Tank wagon dome (EN 12561-4, -5)

Specification of objectives of protection Protection against fire (EN 45545-1, -3):
Definition of fire-proofing requirements

Comfort parameters (example of provisions for
passengers and personnel) Coaches (EN 13129-1)

Electric lighting (safety conditions for passengers
and personnel) Rail vehicles (EN 13272)

Door operation (different requirements for passengers
and personnel) EN project on power door systems
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For industrial trucks, conditions relat-
ed to freight handling in the railway
industry will generally fall within the
general conditions of use. This affects,
for example, the provisions of EN
1551 (governing powered industrial
trucks with a carrying capacity of over
10,000 kg). This does not make clear,
however, what specific influence cer-
tain applications have upon the range
of requirements.

Conversely, the relevance is stated
from the outset with regard to the
provisions of ISO/DIS 13562-2 (Addi-
tional stability tests for trucks handling
freight containers of 6 m length and
above).

One conclusion with regard to cross-
sector standardization projects is that
(organizational) conditions must be
created on the basis of which occupa-
tional safety interests can also be con-
sidered systematically in a cross-sector
manner.

The German Consensus Statement per-
mits no encroachment by standards
upon responsibilities for the health and
safety of workers at work. In internation-
al rail transport, these requirements must
be given specific and appropriate atten-
tion:

� Background: Workplaces (and work-
ing equipment) are not restricted by
national borders, and are used by
personnel in other countries, or em-
ployees must use workplaces (and
working equipment) in another coun-
try.

� Task: The requirements of a country
regarding the health and safety of
workers at work must be met in a
different country. In the authors' view,
this results in a particular requirement
for harmonization of standards pursu-
ant to Article 137 (for example in the
design of the workplace and working
equipment, with regard to process
organization and in some cases expo-
sure limits at the workplace) in the
interests of interoperability.

International requirements concerning
the health and safety of workers at
work lead to the conclusion that (orga-
nizational) conditions (e.g. a directive
pursuant to Article 137) must be crea-
ted which can form the basis of harmo-
nized arrangements.

In Germany, a notably high standard of
occupational health and safety is as-
sured by a complex body of regulations.
All activities in the area of European
standardization must have as their objec-
tive the preservation of this high stand-
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ard. The results of the analysis also ad-
dress two particular aspects with rele-
vance to rail transport:

� DIN and VDE standards containing
occupational health and safety provi-
sions the scope of regulation of which
is not (yet) covered by EN or ISO
standards form a basis for standards
initiatives.

� Provisions governing product charac-
teristics in (UVV) accident prevention
regulations and in some cases in stat-
utory regulations represent a suitable
basis for the launching or support of
standards projects.

This affects for example VBG 1 in
general and VBG 11 (section III "gov-
erning construction and equipment")
contains provisions specific to railway
transport.

The UIC code imposes conditions for
rail transport which must be considered
in conjunction with European standards.
The task of transposing UIC leaflets over
the longer term into EN standards re-
mains on the one hand; on the other,
mutual citation is possible in the interests
of efficacy.

� In the course of systematic imple-
mentation of normative references in
accordance with the Memorandum of
Understanding between CEN and

UIC [17], duplication and unsubstan-
tiated deviations should be progres-
sively eliminated; examples include
design requirements for freight cars
and comfort characteristics for
coaches.

� In the course of elimination over the
longer term of parallel regulations on
different levels, UIC leaflets should
be transposed into harmonized EN
standards, for example regulations in
DIN standards, (UVV) accident pre-
vention regulations and UIC leaflets
governing clearances to be provided
at vehicle extremities, or steps and
handles.

� Provisions of recommendatory or for
that matter informatory character in
UIC leaflets could conceivably con-
tribute, in the context of testing and
consolidation, towards the realization
of binding regulations (ultimately EN
standards), for example: recommend-
atary agreements have been reached
on the interaction between passenger
rolling stock and fixed installations
(UIC leaflet 508-1), and informatory
agreements for installations for serv-
icing and stabling passenger rolling
stock ready for operation (UIC leaflet
508-2). A process of clarification
should lead to corresponding Euro-
pean standardization as requirements
upon interoperability increase.
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Co-operation between UIC and CEN
committees should be intensified; the
fact that UIC leaflets contain obligato-
ry, recommendatory and informatory
provisions can clearly benefit regulati-
ons in the interests of consolidation
and testing.

Table 9 summarizes the requirement for
European regulation contained in Ap-
pendix 1. This selection is based upon
the key issues presented in the results of
the present study for European standard
projects in rail transport:

� International rail transport in Europe
requires solutions that are interopera-
ble wherever possible. Such solutions
must represent the highest possible
standard of occupational safety.

� New railway technology must also
guarantee compliance with the state

of the art for occupational health and
safety from the outset.

� New transport technology is often
multimodal in character. The occupa-
tional safety interests of all parties
must be assigned the highest priority
and considered in an interdisciplinary
fashion.

� The UIC code, in which occupational
safety is addressed primarily indirectly
by solutions embodying safety of func-
tion, operation and control, should be
incorporated systematically and effi-
ciently into the process of European
standardization.

� Relevant German regulations must be
introduced into European standardiza-
tion initiatives in compliance with the
dual OH&S system and in the interest
of a high level of occupational health
and safety.
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Table 9: Selected examples of requirement for European standardization
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Continuation of Table 9: Selected examples of requirement for European standardization
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AEIF European Association for Rail-
way Interoperability

BG Berufsgenossenschaft (institu-
tion for statutory accident in-
surance and prevention)

BOA Regulation on Construction
and Operation of Private In-
dustrial Railroad Systems

CEN Comitée Européen de Normal-
isation

DB AG Deutsche Bahn Aktiengesells-
chaft (German railways)

DIN Deutsches Institut für Normung
DKE Deutsche Elektrotechnische

Kommission im DIN und VDE
EBO Regulation on Construction

and Operation of Railroad
Systems

EBOA Regulation on Construction
and Operation of Private In-
dustrial Railroad Systems

EC European Community
EMC Electromagnetic compatibility
EN European standard
ERRI European Rail Research Insti-

tute
EUK Eisenbahn-Unfallkasse, railway

accident fund
FSF Standards committee for rail

vehicles (in DIN)
GUV accident prevention regulation

of the German statutory acci-

Abbreviations

dent insurance institutions for
the public sector

ICE InterCityExpress
IEC International Electrotechnical

Commission
ISO International Organization for

Standardization
OSShD Organization for the Collabo-

ration of Railways
PPE Personal protective equipment
RAMS Reliability, availability, main-

tainability and safety
TC Technical Committee
TSI Technical Specification for In-

teroperability
UIC International Union of Railways
UVV Unfallverhütungsvorschrift,

German accident prevention
regulation (general)

VBG (Unfallverhütungs-) Vorschrift
der gewerblichen Berufsgenos-
senschaften, accident preven-
tion regulation of the German
BGs for the industrial sector

VDE Verband der Elektrotechnik,
Elektronik, Informationstechnik
e.V.

VDMA Verband Deutscher Maschinen-
und Anlagenbau e.V.

ZH 1 Collection of publications by
the BGs dealing with health
and safety at work
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