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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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European foreword

This document (prEN 17639:2021) has been prepared by Technical Committee CEN/TC 242 "Safety
requirements for cableway installations designed to carry persons”, the secretariat of which is held by
AFNOR (Association Francaise de Normalisation — the French national organisation for
standardisation).

This document has been submitted for the purposes of the CEN (Comité Européen de Normalisation —
European Committee for Standardization) enquiry.

This document has been prepared as part of a standardisation mandate issued by the European
Commission and the European Free Trade Association CEN and supports basic requirements of
EU-Directive 2006/42 /EC.

For the context of EU guidelines, see informative Annex ZA, which forms an integral part of this document.
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Introduction

This document is a Type C standard, as defined in EN ISO 12100:2010.

The affected cableways and the hazards covered are defined within the scope of this document.

In preparing this standard, it was assumed that:

a) negotiations have taken place between the operator and the manufacturer about specific conditions
of use and the place of use of the cableway in terms of health and safety;

b) only qualified individual operate, clean, check, maintain, inspect and repair cableways;

c) theinstallation site allows the cableway to be operated safely;

d) no components have specific requirements:
1) have been made from material of adequate strength and durability and of appropriate quality;

2) operate mechanically without any faults;

3) have been measured in line with standard engineering expertise and calculation methods,
including all types of malfunction and taking into account appropriate safety factors.

e) the geological conditions have been determined and taken into account in accordance with standard
engineering expertise and calculation methods.

In the event that requirements under this Type C standard differ from those specified in Type A and Type
B standards, the requirements of this Type C standard will take precedence.

This document covers cableways for the transport of material and specially designated persons. These
cableways are intended exclusively to open up the area in order to supply goods and dispose of waste as
well as to sustain operations that are difficult to access. Supplying mountain huts and shelters is an
example of operational concern/how a cableway installation of this kind can be used.

Employees and the immediate family members of the operator, as well as persons connected to the
operator's actual operational activities at the site of the installation or who need to be transported in the
public interest may be included in the list for carriage for in-house reasons.

NOTE Transporting a larger group of people is only permitted if cableways in accordance with Regulation
(EU) 2016/424 are used.
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1 Scope
This Type C standard document applies to fixed cableways operating as single-cable or bi-cable aerial
ropeways operating on a single-track or dual-track for the transport

— of goods to supply goods to and dispose of waste from mountain huts and shelters and
— of specially designated persons.

This document does not apply to:

— cableways primarily designed, constructed or operated mainly for the transport of persons and
subject to Regulation (EU) 2016/424;

— portable cableways;

— lifts;

— funicular railways;

— fixed and portable equipment used exclusively for leisure and pleasure purposes and not for the
transport of persons;

— water ski lifts;

— agricultural and forestry installations;

— rope crane installations and crane installations;

— mining installations or other installations set up and used for industrial purposes;
— drilling equipment.

This document deals with the significant hazards arising from the construction and operation of the
aforementioned cableways and measures to eliminate or reduce these hazards, provided that these
cableways are used in accordance with their intended purpose and that the remaining residual risk has
been anticipated and accepted by the manufacturer. A full list of all risks considered
under-EN ISO 12100:2010 is shown at Annex A.

The requirements under this document do not apply to equipment and systems manufactured or placed
on the market before the date that this document is published.

In the event that there are changes to the existing cableways, these changes must be assessed in terms of
their impact on safety in accordance with EN ISO 12100:2010. If this assessment shows that the intended
changes do not constitute a significant change pursuant to the Machinery Directive, the requirements
under this document must in all cases be fulfilled by the assemblies/components concerned.

In the following sections, for reasons of simplification, the term cableway is used on its own to cover the
types of equipment covered by this standard.

This document does not cover:

— hazards caused by noise;
— hazards caused by vibration;

— hazards caused by explosion;
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— hazards caused by electromagnetic influences (EMC).
NOTE Directive 2014/30/EU regarding electromagnetic compatibility may be used for machinery or

components in accordance with this standard. This standard is not intended as a means of proving compliance with
the basic health and safety requirements of the aforementioned directive or the aforementioned hazards.

2 Normative references

The following documents are referred to in the text in such a way that some or all of them are
requirements of this document. In the case of dated references, only the related issue applies. For undated
references, the last issue of the referenced document (including any changes) applies.

EN 795:2012, Personal fall protection equipment — anchor devices

prEN 1090-1:2018,1 Execution of steel structures and aluminium structures — Part 1: Assessment and
verification of constancy of performance of steel components and aluminium components for structural use

EN 1090-2:2018,2 Execution of steel structures and aluminium structures — Part2: Technical
requirements for the execution of steel structures

EN 1907:2017, Safety requirements for cableway installations designed to carry persons —Terminology

prEN 10025-1:2011,3 Hot-rolled products of structural steels— Part1: General technical delivery
conditions

EN 10025-2:2019, Hot-rolled products of structural steels — Part 2: Technical delivery conditions for non-
alloy structural steels

EN 10025-3:2019, Hot-rolled products of structural steels — Part 3: Technical delivery conditions for
normalised/normalised rolled welded fine grain structural steels

EN 10025-4:2019, Hot-rolled products of structural steels — Part4: Technical delivery conditions for
thermomechanical rolled weldable fine grain structural steels

EN 10025-5:2019, Hot-rolled products of structural steels — Part 5: Technical delivery conditions for
structural steels with improved atmospheric corrosion resistance

EN 10025-6:2019, Hot-rolled products of structural steels — Part 6: Technical delivery conditions for flat
products of high yield strength alloy special steels in quenched and tempered conditions

EN 12385-2:2002+A1:2008, Steel wire ropes — Safety — Part 2: Definitions, designation and classification

EN 12385-4:2002+A1:2008, Steel wire ropes — Safety — Part 4: Stranded ropes for general lifting

EN 12385-8:2002, Steel wire ropes — Safety — Part 8: Stranded hauling and carrying-hauling ropes for
cableway installations designed to carry persons

1 Under revision
2 Under revision

3 Under revision

Documents
Document Sharing7Hub

Full document details: 21/30429072 DC


https://doi.org/10.3403/30192715?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02688798?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30429072-dc
http://www.avadocuments.com/doc/21-30429072-dc

prEN 17639:2021 (E)

EN 12385-9:2002, Steel wire ropes — Safety — Part 9: Locked track ropes for cableway installations
designed to carry persons

EN 12927:2019, Safety requirements for cableway installations designed to carry persons — Ropes

EN 12929-1:20185, Safety requirements for cableway installations designed to carry persons — General
requirements — Part 1: Requirements for all installations

EN 12929-2:2015, Safety requirements for cableway installations designed to carry persons— General
requirements — Part 2: Additional requirements for reversible bi-cable aerial ropeways without track rope brakes

EN 12930:2015, Safety requirements for cableway installations designed to carry persons — Calculations

EN 13107:2015, Safety requirements for cableway installations designed to carry persons — Civil
engineering works

EN 13223:2015, Safety requirements for cableway installations designed to carry persons — Drive systems
and other mechanical equipment

EN 13243:2015, Safety requirements for cableway installations designed to carry persons — Electrical
equipment other than for drive systems

prEN 13411-4:2019,% Terminations for steel wire ropes —Safety — Part 4: Metal and resin socketing
EN 13411-6:2004+A1:2008, Terminations for steel wire ropes — Safety — Part 6: Asymmetric wedge socket

EN 13796-1:2017, Safety requirements for cableway installations designed to carry persons — Carriers —
Part 1: Grips, carrier trucks, on-board brakes, cabins, chairs, carriers, maintenance carriers, tow-hangers

EN 17064:2018, Safety requirements for cableway installations designed to carry persons — Prevention
and fight against fire

EN 60204-1:2018, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements (IEC 60204-1:2016, modified)

EN 60947-5-1:2017, Low-voltage switchgear and control gear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices (IEC 60947-5-1:2016)

FprEN IEC 62061:2020,5 Safety of machinery — Functional safety of electrical, electronic and
programmable electronic control systems (IEC 62061:202X)

EN 62305:2015 (all parts),® Protection against lightning

EN ISO 8528-13:2016, Reciprocating internal combustion engine driven alternating current generating
sets — Part 13: Safety (IS0 8528-13:2016, corrected version 2016-10-15)

4 Under revision
5 Under revision

6 Under revision

Documents
8 Document Sharing Hub

Full document details: 21/30429072 DC


https://doi.org/10.3403/02683993?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30277123?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30277120?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30277117?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30277111?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03253831U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30297344?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30429072-dc
http://www.avadocuments.com/doc/21-30429072-dc

prEN 17639:2021 (E)

EN ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (1SO 12100:2010)

EN ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design (1SO 13849-1:2015)

EN ISO 13849-2:2012, Safety of machinery — Safety-related parts of control systems — Part 2: Validation
(IS0 13849-2:2012)

EN ISO 13850:2015, Safety of machinery — Emergency stop — Principles for design (ISO 13850:2015)

EN ISO 13854:2019,7 Safety of machinery — Minimum gaps to avoid crushing of parts of the human body
(IS0 13854:2017)

EN ISO 13857:2019, Safety of machinery — Safety distances to prevent hazard zones from being reached
by upper and lower limbs (1SO 13857:2008)

EN ISO 14118:2018, Safety of machinery — Prevention of unexpected start-up (1SO 14118:2017)

EN ISO 14120:2015, Safety of machinery — Guards — General requirements for the design, construction
and application of fixed and movable guards (ISO 14120:2015)

EN ISO 14122:2016 (all parts), Safety of machinery — Permanent means of access to machinery
3 Terms and definitions

For the purposes of this document, the terminology subject to EN 1907:2017 and the following terms apply.

ISO and IEC provide terminological databases for use in standardization available from the
following websites:

— ISO Online Browsing Platform: available from https://www.iso.org/obp

— IEC Electropedia: available from http://www.electropedia.org/

3.1

Workstation

area provided by the manufacturer on which persons work or operate equipment during normal
operation (maintenance is excluded)

3.2

Specially designated person

authorised individual who is trained and/or instructed by the operator or manufacturer, and who
is authorised by the owner to operate and/or use a cableway in accordance with the user agreement

3.3

Operations log

documentation that records all checks and maintenance carried out, and exceptional events that
have occurred

7 ENISO 13854 (2019) is the successor to the withdrawn EN 349.
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3.4

Durability

fulfilment of the requirements for load bearing safety and suitability for use within the scope of intended
use and the foreseeable impact, without unforeseen expenditure for maintenance and repair

3.5

Limit profile

space required by the ropes, the carriers, where applicable the space required to allow for easy reach and
for the transported goods

3.6

Ready for operation

condition of the system in which the functional and safety-related requirements for starting normal
operation are met

3.7
Out of service
when the cableway installation is at a standstill with carriers located in the stations

3.8
In operation
cableway installation operating and moving

3.9

Operational wind speed

lateral ram pressure caused by wind on which the cableway is designed to operate and up to which the
cableway may operate normally

4 List of significant hazards

4.1 General

Section 4 covers all significant hazards, hazardous situations and circumstances that have been identified
as relevant to the field of application specified in the scope of application as a result of a risk assessment
and which require provisions to eliminate or reduce the risk A full list of all hazards under
EN ISO 12100:2010 is shown in Annex A. The clarifying remarks form the basis for the safety measures
under Section 5.

On the basis of the description of intended use for the cableway in a specification_(user agreement,
see 6.4) the conditions to be accepted for the cableway to operate must be defined. Before this standard
is applied, a risk assessment must be carried out for the respective cableway, its intended use and location
to ensure that all hazards have been recorded.

Cableways must be designed, dimensioned and constructed in such a way that they can be operated safely
taking into account the type of cableway, the characteristics of the terrain and the surrounding area, the
atmospheric and meteorological conditions, structures and obstacles on the ground that may be located
in the vicinity and in mid air and the natural hazards (such as avalanches, rockfall).

Assembly and maintenance must be able to be carried out safely.

There may be exceptions to the requirements under this standard. These exceptions must be justified by
means of a risk assessment in accordance with EN ISO 12100:2010 and at least an equivalent level of
safety must be achieved.
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4.2 Mechanical hazards
4.2.1 Crushing and shearing

Crushing and shearing can occur where components move towards each other or move close to
each other.

4.2.2 Getting caught, dragged in and trapped

Hazards caused by individuals, body parts or clothing getting caught, dragged in and trapped arise near
rotating ropes, reels, rope sheaves, rope pulleys, shafts and couplings, chains and sprockets or other
revolving or rotating components.

Hazards caused by getting trapped and caught are caused in particular by protruding sharp edges, teeth,
screws, lubricating nipples and other protruding parts or rough surfaces on revolving or rotating components.

It must be noted that on installations where the direction of travel can be reversed, there are points of
entry on each reel, rope sheave, rope pulley or bottleneck.

4.2.3 Stability

Loss of stability can occur due to:

— overloading;

— operation and maintenance being carried out in an improper manner;
— third party external influences;

— any kind of natural forces;

— inadequate design;

— insufficient materials;

— inadequate assembly.

4.2.4 Hazards caused by individual components malfunctioning

If mechanical components break (such as screws, drive shaft, ropes and their mounts, supports). this can
pose a hazard to system parts or people.

If pressurised hydraulic lines burst, this can endanger system parts or people.

4.2.5 Hazards caused by slips, trips and falls

Hazards in the form of slips, trips and falls can occur (for example, due to incorrectly designed access
points, ladders and platforms).

4.2.6 Cableway-specific hazards

The following cableway-specific hazards may occur:

— haul-/carrying-hauling ropes in the incorrect position;
— track rope derailing;
— haul rope tearing;

— haul rope derailing;

Documents
Document Sharirleub

Full document details: 21/30429072 DC


http://www.avadocuments.com/doc/21-30429072-dc
http://www.avadocuments.com/doc/21-30429072-dc

prEN 17639:2021 (E)

rope clamping force dropping below permitted values;

rope clamping force increasing above permitted values;

haul rope miswrap;

contact with ropes other than the track rope;

support system for the haul rope loop malfunctioning;

impact of aircraft;

damage to the haul rope due to atmospheric influences (such as lightning, corrosion);
carrier attachment to the haul rope malfunctioning;

in-feed monitoring system malfunctioning;

loss of traction capacity on the drive pulley;

carrier derailing when stationary in extreme situations; obstacle on the road;
obstacle in the station area;

movement of the carrier during a recovery operation;

haul rope twisting;

difficulty eliminating haul rope miswrap.

4.3 Hazards caused by electrical equipment

Hazards caused by electrical system components can occur due to:

12

direct contact with live parts of electrical equipment (active parts);

indirect contact with electrically active parts as a result of damage to insulation, grounding or wrapping;
power supply shutting down erroneously;

electrical safety functions malfunctioning;

electrical or electronic components malfunctioning;

reduction in voltage or power failure;

short circuit, earth fault or interruption occurring;

electrostatic processes;

malfunction due to power surges;

predictable external influences, in particular environmental conditions (such as dirt or moisture
getting into electrical systems, impact of lightning).
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4.4 Thermal hazards

Hazards may occur due to:

— heat being generated as a result of faulty components moving;

— heat being generated as a result of relative movement (e. g. slippage) between components;

— heat generated by drive components;

— fire.

4.5 Hazards caused by transported goods

Hazards can occur due to loads not being secured properly, overloading, the intended load area
being exceeded, loads being ejected or falling as well as the transported material being flammable.

4.6 Hazards caused by not observing ergonomic principles

Failure to observe ergonomic principles may result in people not adopting the correct posture when

working on cableways (such as in the driver's compartment), experiencing excessive physical exertion
or mental overexertion or underexertion.

4.7 Hazards caused by failure of the power supply

Hazards (such as unwanted movements or changes in movement on cableways) can occur due to:

— failure of the power supply;
— control system failing/malfunctioning.
4.8 Combination of hazards

Hazards can occur through combinations of individual hazards.

5 Safety requirements and/or protective measures
5.1 General

Cableways must be assessed in terms of relevant hazards in accordance with EN ISO 12100. Cableways
must also comply with the safety requirements and protective measures under this standard.

For the purposes of Type B standards EN ISO 13857:2019 and EN ISO 13854:2019, the manufacturer
must carry out a specific risk assessment in accordance with ENISO 12100:2010 so that the
manufacturer is able to select suitable design guidelines under the aforementioned standards with which
an appropriate level of safety can be achieved.

NOTE This specific risk assessment forms part of the general risk assessment, which relates to the hazards not
covered by this standard.

The necessary protective measures must be defined in order to prevent hazards that cannot be avoided
by means of design and structural measures. Organisational measures are therefore often required to
achieve an adequate level of safety. The interaction between technical and organisational measures must
be taken into account in the construction of cableways and dealt with in the operating instructions.
Information must be provided about the residual risks.
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Provided this standard does not contain any differing requirements for cableways, EN 13223:2015
and EN 60204-1:2018 must be applied, together with the associated professional standards. If different
regulations are found on the same subject, the provisions of EN 60204-1:2018 shall take precedence -
see Annex B.4.1,9.2.6,9.2.10,9.5.2,9.6.2,9.10.3 and 17.9 and the appendices to EN 13223:2015 need not
be taken into account. Where in EN 13223:2015 reference is made to [EN 12930:2015, EN 12929-1:2015
and EN 13243:2015 these requirements shall not apply.

The terms electrical stop, emergency stop service brake and emergency stop safety brake in accordance
with EN 13223:2015 are not used in this standard and are referred to in this standard as “stop” and
“emergency stop“in 5.3.2.3 and 5.3.2.4.

5.2 General requirements

5.2.1 Health and safety
Cableways must be designed and structured in such a way that all operations carried out by the operating
personnel are able to carry out all activities safely when carrying out operation and maintenance.

The materials, equipment and processes used to construct, operate and maintain the cableway must be
selected in such a way so as to reduce risks to health and safety.

Components that require maintenance must be able to be accessed safely.

Precautions must be taken to ensure that unscheduled maintenance and troubleshooting can also be
carried out safely.

All workstations must be designed according to the state of the art and occupational health. The activities
must be carried out while adopting the correct body posture.

Workstations must be able to be illuminated in keeping with the task at hand.

Transport routes must be provided wherever workstations, premises and carriers need to be accessed
and left. There must be no installations, obstacles or trip points in these areas.

The machinery must be designed in such a way that allows for an electrical locking system
(see ENISO 12100:2010, 6.3.5.4).

5.2.2 Measures to prevent the track rope from derailing

The downforce of the track rope on the track rope saddle must be proven.
The track rope must not lift at supports if:

a) the greatest rope clamping force on load-bearing supports is increased by 40% without the effects
of wind and ice;

b) the smallest rope clamping force is reduced by 40% at hold-down supports (such as at stations).

The vertical fleet angle of the unoccupied track rope must be at least 0.02 rad.

The stability with which the track rope rests on the rope saddles must be verified by determining the
critical pressure gkrit for each side of the track rope saddle according to formula (3) in d), whereby:

1) for the load in operation: gkrit = 250 N/m?2;

2) for the out of service load: gkrit = 1000 N/m2;
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Critical ram pressure out of service can be between 250 N/m2 and 1000 N/m?2 if further measures are
taken to prevent derailment (such as installing a derailment guard).

Reference is made to EN 13223:2015.

The critical ram pressure must be calculated according to formula (1):

= ix I(1-sina XL
Hlrt _\/; ( ) Z(cfAref)

(1)
Where:
Akrit is the critical back pressure;
is the nominal diameter of the track rope in metres (m);
is the radius of curvature of the track rope saddle in metres (m);
a is 90° minus half the wrap angle of the rope saddle;
T is the sum of the smallest track rope clamping force and, if need be, the smallest haul
rope clamping force, see the following paragraph, in Newton (N);
cf is the relevant amount of force added to the ropes and the carrier;
Aref represents the areas blown by the wind, in square metres (m2).

In the expression 2T, the haul rope clamping force must be taken into account when the effects of the
haul ropes and counter ropes and from the carrier are transferred to the track rope (such as by means of
intermediate supports for the haul rope or the carrier). As part of this process, during operation, a carrier
immediately in front of the support must be taken into account; when not in operation, the unoccupied
ropes must be taken into account.

In the expression X(cf Aref), the effects of the moving ropes and/or the carrier must be taken into account
in the same way as the requirements of the preceding paragraph.

The cable length must be half the inclined span length, if applicable half the notional inclined field length
in accordance with [EN 12929-1:2015, 6.3.2, of the rope span in front of the support.

In the case of a gimballed suspension system, a can be determined as follows:
a=90°-p
B half the wrap angle

B° half the wrap angle with the track rope saddle extended towards the vertical
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a=90 - =90 - (B+y)

Figure 1 — Gimballed suspension system

Track rope sling saddles must not be hung on rope loops. The design must not allow the saddle to rotate
around the vertical axis.

Lateral sway y of the track rope saddle must be increased by 10% in the test to check freedom of
movement so that the influence of friction on the gimballed suspension system is taken into account to
a sufficient extent.

If technical equipment for securing the position of the rope is fitted, this equipment must not impede the
movement of the rope in the rope saddle groove.

In order to reduce the transverse force of the track rope saddle due to windward force, the track rope
saddles can be designed to pivot freely, provided that the risk assessment permits.

The horizontal deflection force of the track rope in the case of a track extension or track deflection must
not exceed 5% of the smallest downforce.

If the horizontal deflection force on the track rope saddle exceeds 5% of the smallest downforce from the
track rope, suitable cam saddles with appropriate haul rope guides must be installed. The safety of the
rope support and the lateral sway due to operational conditions must be demonstrated.

Tangential contact with the rope saddle radius must also be ensured when travelling with 110% of the
load capacity.

For locked coil ropes and spiral-round stranded ropes (Hercules ropes). the rope groove for the track
rope must be at least 1% larger than the actual diameter of the rope or 3% greater than the nominal
diameter of the rope.

When using two-ply stranded ropes or rotation-resistant ropes in accordance with
EN 12385-4:2002+A1:2008 the groove must be 6% greater than the nominal diameter of the rope.

The groove must be designed in such a way that it covers the track rope by at least 2.6 rad.
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Rope grooves in which the track rope moves must be made of sliding materials. The ends of the track
rope saddles must be rounded.

5.2.3 Rope position monitoring

The safe position of haul ropes and carrying-hauling ropes must be monitored. As an alternative,
other equivalent technical protective measures may be carried out.

In the case of an electrically insulated haul rope, all haul rope guides and rails must be earthed.

5.2.4 Presence of haul rope and counter rope

The integrity of the haul rope and counter rope and its supporting system must be ensured for
all operations.

The movements and stresses caused in the haul rope and counter rope connections must be investigated
using a mathematical model; it must be demonstrated that conditions are safe.

If other cables are used in addition to the track rope or ropes (e.g. auxiliary cables such as telephone
cables, air-raid warning cables, retaining cables) with which the haul rope and counter rope could come
into contact, these must be checked to see if they are in the wrong position in terms of the haul rope and
counter rope.

The correct position of the haul rope and counter rope sheaves must be secured mechanically (sheave
safety catch). In addition, the ropes must be mechanically and forcibly guided on the pulleys (to prevent
ropes from derailing).

The loss of a roller or abnormal wear to the roller sheave as a result of the roller being locked must not
endanger the rope.

5.2.5 Avoiding collisions

In the case of circumferential ropes, the distances/gaps/track widths must be such that collisions are
prevented in the wind conditions and associated rope and carrier displacement corresponding to the user
agreement.

5.2.6 Crushing and shearing
5.2.6.1 Travelling, lifting, swing and other movement mechanisms

Appropriate measures must be in place to protect operating personnel from crushing and shearing in the
work area, by using rails, for example.

If the drive systems malfunctioning allows unintended movements to take place, equipment must be
provided to automatically stop the drive pulley or bring it to a standstill.

Equipment must be provided to prevent control stops from being travelled over, taking a sufficient
overrun path into account.

The emergency limit switches must either provide a positive break in accordance with EN 60947-5-
1:2017 or provide a comparable level of reliability.

5.2.6.2 Clamping devices

Power-operated clamping devices: The clamping force must be limited in such a way that no overload
occurs in any of the elements in the force flow, if a hazard can occur due to the clamping process. If
a clamping device is operated remotely or automatically, safety distances in accordance with
EN ISO 13857:2019 must be complied with or guards must be provided in accordance with
EN ISO 14120:2015.
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Gravitational force clamping devices: In order to prevent coming into contact with moving parts on the
clamping device to which there is access, protective devices with safety distances in accordance with
EN ISO 13857:2019 must be provided.

Access to underneath gravitational force clamping devices is only permitted for the purpose of carrying
out repairs. If there is access to the lowest part of the gravitational force clamping devices, a protective
device to guard against falling objects is required. The protective device must be effective for the period
spent under the gravitational force clamping device.

The operational limits for all clamping arrangements must be monitored.

In the case of hydraulic clamping devices, the clamping force must be monitored.

5.2.7 Getting caught, dragged in and trapped

Within stations, areas where people could become dragged in and other hazardous areas, guards must be
fitted in accordance with EN ISO 14120:2015 or safety distances in accordance with EN ISO 13857:2019.
5.2.8 Stability

The manufacturer of a cableway must ensure that it is designed in a suitable way so as to ensure that
there is no loss of stability, having due regard to the user agreement (intended load conditions).

5.2.9 Avoiding breakages
When rope pulleys are mounted on shafts or rotating axles, equipment must be provided to catch the
pulley if the shafts or axles break. These must be designed in such a way as to prevent the rope from

derailing. If the situation concerns a rope pulley on which the safety brake is applied, the safety brake
must remain functional even if a shaft or axle breaks.

Inlets and outlets to and from hydraulic cylinders which hold structural parts in position whilst a
cableway is operating must be fitted with a pipe break safety device and/or a load holding device. This
requirement does not apply to brakes.

5.2.10 Transport routes and workstations

5.2.10.1 Access

The following generally applies: EN ISO 14122:2016 (all parts).
Hazards caused by slips, trips or falls must be avoided by designing access points in a suitable way.
[t must be possible to reach and leave control stations safely.

Places in the work area which might possibly be accessed in an unauthorised or careless manner due to
the situation on the ground must be protected by protective devices or marked with warning signs or
markings on the basis of a risk assessment.

The parts of the cableways that require maintenance must be able to be accessed safely. Where these
activities cannot be carried out from the ground, suitable working platforms must be provided.

All lubrication and control points used more than once a month must be accessible or visible without
protective devices having to be removed.

5.2.10.2 Walkways, platforms, steps

ENISO 14122:2016 (all parts) must be applied taking the following deviations and additional
specifications into account:

a) operating equipment for cableways, control stations, work, maintenance and repair stations must be
able to be accessed and left safely;
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b) passageways with a clear height of less than 2 m shall be provided with rails and shall also be labelled;

c) walkways, ascents, steps or platforms must be at least 0.5 m-wide. Railings, by way of derogation
from EN ISO 14122-2:2016, must be fitted with a foot rail at least 0.05 m-high;

d) Railings do not have to be put in place if structural or design parts fulfil the same role. If railings are
not an option and structural or design parts cannot perform their tasks, appropriate anchor points
to protect against falling (personal protective equipment) must be provided;

e) Openings in the floor must be secured using covers or barriers.

5.3 Requirements for electrical equipment

5.3.1 General

The functional safety level must be defined and demonstrated in relation to the safety functions specified
in the risk assessment. Requirements under FprEN IEC 62061:2020 and/or EN ISO 13849-1:2015 and
EN ISO 13849-2:2012 must be fulfilled.

The minimum safety requirements are set out under Annex B.
Cableways must be fitted with equipment to isolate them from the electric grid.

Electrical equipment, including cables and wires, must be suitably designed or arranged to protect
against mechanical stress occurring during operation and to stop dirt and moisture from getting in.

A voice communication line must be provided with the cableway which ensures that the people using the
cableway and the operators are able to communicate. If the cableway is operated solely from the carrier,
it must be ensured that a voice communication connection can be established at all times to allow the
person to speak from the carrier to an external station.

If the risk analysis and assessment shows that the electrical safety devices or electrical components must
be protected against power surges for reasons due to personal protection or in order to protect the
installation, a protection plan must be created and the overvoltage protection devices must be selected
and implemented in accordance with EN 60204-1:2018.

In the case of electrical system components, equipment other than that belonging to the installation must
not be fitted.

Where power generation units with a reciprocating internal combustion engine form part of a cableway,
power generation units of this kind must comply with EN ISO 8528-13:2016.

5.3.2 Control and regulation

5.3.2.1 General

A command to travel, whether issued from the station or from the carrier, may only take effect if all the
necessary conditions for travel are met. These are in particular:

a) the cableway must be stationary;
b) the service brake must be applied;
c) it must be ready for operation.

It is important to ensure by means of control that the maximum permissible speed of travel for the
respective operating mode is not exceeded.
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