BRITISH STANDARD BS EN
13223:2004

Safety requirements for
cableway installations
designed to carry
persons — Drive
systems and other
mechanical equipment

The European Standard EN 13223:2004 has the status of a
British Standard

ICS 45.100

-l
5l

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

OIS eI
British Standards

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

BS EN 13223:2004

This British Standard was
published under the authority
of the Standards Policy and
Strategy Committee on

2 November 2004

© BSI 2 November 2004

ISBN 0 580 44667 0

National foreword

This British Standard is the official English language version of
EN 13223:2004.

The UK participation in its preparation was entrusted to Technical Committee
MCE/20, Aerial ropeways, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 61 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

____Documents

Document Sharing Hub

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

EUROPEAN STANDARD EN 13223
NORME EUROPEENNE
EUROPAISCHE NORM October 2004

ICS 45.100

English version

Safety requirements for cableway installations designed to carry
persons - Drive systems and other mechanical equipment

Prescriptions de sécurité pour les installations a cables Sicherheitsanforderungen fiir Seilbahnen fiir den
transportant des personnes - Entrainements et autres Personenverkehr - Antriebe und weitere mechanische
dispositifs mécaniques Einrichtungen

This European Standard was approved by CEN on 23 August 2004.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2004 CEN Al rights of exploitation in any form and by any means reserved Ref. No. EN 13223:2004: E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

EN 13223:2004 (E)

Contents Page
L o1 =T o 5
1 5T o o - N 7
2 NOIrMALtIVE FEFEIrENCES ....oiiiiiiiccceereee e e sn e e e e s s e s e nnn s e e e e e eesse e s nnmnnneeeessanssnnnnnnnnns 7
3 Terms and definitioNS ... e 9
4 General reQUIFEMENLES ........coiiiiieiiiiiiire e ere s e s ese e mn s e s n e e s s sam e e e s s s mn e e s s e ann e s e s s mnn e s snnnnnesannn 1
4.1 Application of the standard.............coooiri e ————————— 11
4.2 Safety PrinCiples ... e 1
L S B o T - 1o = oY T T o =N 11
L S T 1 ] 3V 1 =T LT Y- N 12
5 General requirements for hydraulic devices...........ooriii s 12
6 General requirements for drive SYStemMS...........ccciiiiiiiiicccr s 12
6.1 L T=Y =T = T o] 4 o | o L= 3N 12
6.2 Main drive SYSEeM ... —————————————— 13
6.3 AUXITAIY AFIVE ...ceeeeeiiiieiiiess e ssmnr e e s s s s s s ssmmr e e e e e e es s s s s s mmnn e e e e e essasesssnnnnnennsssnnnsnnnnnnnnnnes 13
6.4 Recovery drive and evacuation drive ..........ccccuviiiiiiisseer s 13
6.5 Types of CONtrol SYStEMS ......coiviiiie e ——————— 14
6.6 Safety functions and control deViCes..........ccii i e 14
6.7 1 o o 15
6.7.1 General reqUIreMENTS .......cccoiiiiiiiiiiiiiieenennennss s ssssssssssssssssssser s s e e e s s e e eeeeeersrsnnnnnnnsnnssssssssnnnsnnsnnnnn 15
6.7.2 Internal combustion @NGINES ..........ccoiiiiiiiiiii e ————————————— 15
6.8 L= Ty T )= N 15
6.9 Power transSmisSSiON dEVICES .......ccccuiiiiiiiiiiiciceerrr e ssssnr e snn e e s s s s e s msnn e ne e e s e e s s s nnnnnnees 15
6.9.1 Mechanical power tranSMISSION .........ucccciiccrccccc e senaansannnn 15
6.9.2 Hydraulic pOWer tranSMISSION ..........cciiiiiiiiiiiiirsrrrrr e sssssssrrr s s s ssssnr e e e e s e s s s s s s nnnnneesesssnssnnn 15
7 Open-loop and closed-100p control SyStems..........ccccceimmiiiiiiic e 16
71 (7= 4 =1 | 16
7.2 Speed control on the line and at the entrance to stations for reversible cableways and

pulsed movement aerial FOPEWAYS ........cccuiiiiiiiiiiiiiiiiir e s e e e 17
7.3 Control console and other control points...........ccccceiriiiiiiii s 17
7.4 POSItiON MONILO..... ..o e s s snn e e e e s s ee s s s snn e neee s s s s nnnnnnnees 17
8 Safety functions and devices for drive SYStems ........ccccciiiiiiciciriirr e 18
8.1 (7= 4 =T | 18
8.2 Monitoring actual speed, direction of travel and standstill .............cccoooiimmiccccc e 18
8.3 Speed Monitoring 0N the lINe.........c e nnen e naas 19
8.4 Speed monitoring at the entrance to stations in reversible or pulsed movement

L= (=T £ SO 19
8.5 Deceleration MONItoriNg ......ccccoeiiiiiiiii e ———— 20
8.6 Other safety functions and deVICES........cccceririiiiiiiicccrrrrr e mnne s 20
9 Brakes for drive SYStemMS. ... ... ann e e e s s nnnnr e e 21
9.1 L= 3 = - | N 21
9.2 General requirements for service brakes and safety brakes........ccccccoveiiiicmiccccccereeee s 22
9.3 Hydraulic devices fOr Brakes ... e s s e e e e mnnnnees 22
9.4 Pneumatic devices for Brakes..........ccu it m s s s mmn e e 23
9.5 Electrical devices fOr Brakes.......cccccciiiiicciieiirieis e e s s s snnsn e e e e e s s s smmnnnnnens 23
9.6 [ T=E g T T I o o] = 1T 23
9.7 Braking force control system..........cccoiiiiiniii e —————— 23
9.8 Braking force setting SYyStem ... 24

Documents

2 Document Sharing Hub

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

EN 13223:2004 (E)

9.9 RS T=Y Vo= o - 1 (- 24
L= TR 0 T ¥ (= Y o - 1Y 24
10 I8 L= e =3 o o 24
10.1 (7= T - 24
0T~ (Vo 4 14 =TI o o o [ ' PN 24
10.3 Emergency stop With drive MoOtor ... ———— 25
10.4 Emergency stop With Service brake ... 25
10.5 Emergency stop with safety brake ... 25
1 Requirements for drive systems for SKi-tOWS..........ccoiiiiiimiicinnincr e 26
1.1 (7= T - 26
11.2  General requirements for drive SYStemS.........ccccccriiiiiiiiiicccerrr e 26
11.3  DriVe SYSTeM.eiiiice et e 26
T S T Y= 4 o3 o N 26
B T B €T 4 =Y 1IN =Y 0= o 1= | 26
11.4.2 Internal combuStion MOLOIS.......ccoiiiiiie e 26
R T €Y 1 o Yo - PN 26
11.6 Power transSmisSSion deVICES ........oiiiiiiiueiiiiii s an s r e 27
11.6.1 Mechanical pOWer tranSMISSION .......cccccceeriiriiiiiic e e e e s s s nnr e e e s e e s s s s s smnnnnneenssnnnn 27
11.6.2 Hydraulic power tranSMiSSION .........icciieeriiri i 27
1 TR A 0 1o =3 V=3 = o 27
11.8  Safety functions and deViCes..........couiiriiiiic e 27
R = T = (- 28
11.10  Stopping the SKi-tOW.........eeeiiii e e e e e nnnn 28
12 8] 1T 1Y SR 29
7200 B T T4 0 1= LT T 4T T 29
272 0 4 =3 7 1 o o) TN 29
13 LA LT T 4 Te Y- PSS 30
S F0g S €71 4 =T - | PN 30
S T =¥ T | o 30
14 Shafts and axles for sheaves and Winch drums............ooo i 30
15 == T T T 30
1 T O B T4 1= 3 E=] T o T o T 30
L 7 =¥ o | o 31
16 Rope guides in Stations..........ccccemiiiiiiiiiicccierrr e an 31
0 T €T T - | 31
16.2  GUIAES fOr traCk rOPES.....coicceeiiiiiiirr i n e e smn e e s e nn e s e e mn e e s e s nmn e s e e nmne e s 31
16.3  GUIdES fOr MOVING FOPES.......ciiiiiiiirriiriiieriirime e sarrs e srsme e s e s smsr s s s ss e s s e s mne s s e s s nn e s e e smmn e s e s sannnsssnnnenas 31
16.4  Safety deviCes ... ————— 31
17 Station EQUIPMENT ... e e s n e e e e s e nnnn e e e s se e nnnnnes 31
I 0t B 0 Ty 4 1= o - T 1 PN 31
LI I T 1 = 1T T o T = - 11 31
0 T~ e 11 4T 32
17.1.3 Track €Nd DUFFErS ...... ..ot e mn e e smn e s e mmn e 32
17.2  Attachment and detachment areas...........ccccieriiiiiiiiiiii e 32
17.3  Acceleration and deceleration deviCes ... ——————— 33
17.4  Devices for maintaining pitch between carriers on the line .........cccccevverincis e 33
17.5 Devices for moving carriers and passenger loading bands........cc.cccoucieiiiimmrrinnncccserrree s 33
17.5.1 Devices fOr MOVING CAITIEIS .....ccccceeierireie i iessessserre e s s s sssnr e e e e s s s mnn e e e e e e s s s s mmnnn e e nennnnnn 33
17.5.2 Passengder 10ading bands...........ooiriiiiiierrrr e 34
17.6  Closing and opening deVviCes fOr CarTiers..........uiciiirmmerrriiiiisicssserr e snn e e e eeas 34
I A 0 T4 4= e 11 o oY PN 34
17.8  Safety devices for cableways with detachable grips .........cccoocmrriiiiiiccccimrr s 35
17.9  Other MoNItOring dEVICES.......ccii i e me e e mn s 35
17.10 Anchoring devices for detensioning the ropes ... 35
1711 SUPPOIE STTUCTUIES......ceeeiiiceiie e s s e s e e s e e e mn e e e e ane e e e e nn e s sasnnn e s e nnnmnneas 36
Documents

Document Shgring Hub

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

EN 13223:2004 (E)

18 Mechanical devices on the liNe........ccceiiiiiiiiiii i —————— 36
18.1  GUIAES fOr MOVING FOPES.....uuiriiiiiiiiiiiisiinerrreeressssssssssnrrr e e s e sssssssssssnrree e s e sssssssssssnnnneeesesssnsssssnnnnensssnnan 36
< 0 TR T o =T 36
T T T 36
18.1.3 Roller batteries for haulage and carrying-hauling ropes ..........cccccoeiriiriimrrnrnssnsnssse e 36
18.1.4 Suspended supports for haul ropes in reversible aerial ropeways .........ccccccereriiiicccisceneeenennnnnnns 37
18.1.5 Deropement protection for carrying-hauling ropes..........cccocerririmirricnnmnsnssser e 37
18.1.6 Re-engagement devices for haul ropes ..........ccocieriniiini 38
18.1.7 Rope-catchers for carrying-hauling ropes..........ccccirriiiirciimiin e 38
18.1.8 Devices for detection of a deropement ............ooo i ——— 38
18.2  GUIING Of traCK FOPES .......eeeiiiieii s smn e e e s s s smnmn e e e e e s se s nn e e e e e s s ennan 39
18.3  Guides for carriers of aerial roPEWAYS ........cccceiriiiiiiiniii e ———— 39
18.4  Other line support structure fittings........cccccceriiiiiiic e 40
18.4.1 ROPE liftiNg AEVICES ...coiiiiieeiiiee i sn e e e e s s s mnnnn e e e e e e s seesmnnnnnenssannnn 40
18.4.2 Working platforms and [adders ... e 40
T o 1= 41
19 1 1T =N 41
191 Choice of MAterials ..o 41
19.1.1 General reqUITEMENTES ..........iiiiiiiiiiiiiiiiiii s s s s s s s s s s s s s e e s e e e e e e e e e e e e e e e e s e s s s s s s s ssssssssssssssssssssssssnnnssnnnsssnnnnnnsnnnen 41
e TR T Y 41
19.1.3  Cast MALErials .......eeiiiiieiiiir i ———————————— 41
19.1.4 Light Metal @llOYS....ccciiiciieiirriiei i sssn s e e s e s s s s snn e e e e e s s s s s s s snnnnn e e s e eessssnnmnnennnessannn 41
19.1.5 SCreW fAStENEIS ... e an e e e nn e rane e e e nnnenan 41
19.2  Verifications and tests..........ccciiiiiiiiniiii i ————— 42
20 Requirements for other mechanical devices for ski tOWS ..........ccccvviiiiiiieieieeeeeeeeee s 42
20.1  Sheaves in StatioNS........ccceiiiiiii i —————— 42
0 T T 114 =1 4 =3 T 11 4V N 42
0 72 T T | o N 42
b0 = =T e - (== 43
0 B = - 1 o N 43
1R 2R T 114 =T 4 =3 T 11 4V N 43
0 TR 0y 0 1= | N 43
20.4 Rope guides in StatioNS........iiiiiiiiieiiii i —————————— 43
1R g T € =Y 5 = - | N 43
b 2 TV 1o T=X30 o] g 04 o3V 4 Ve I o o == N 43
20.4.3 Safety deVICES ....iiccuieiiiiiri it e 43
20.5 Devices in StatioNs.......coceiiiiiii i ——————— 44
20.5.1 Guidance Of tOWRANGEIS .......cccccciiimiiiiiiiiiiicc e ssnr e e s s s s e s amnn e e e e e s s s e s s s s s nnnnnneessennnnsnnn 44
20.5.2 Other safety deVICES ... s e e s s s snr e e e e e e s s s nnnreeessns s s nnnns 44
20.5.3 Anchor points for detensSionNiNg FOPES ........ccccerireriiiiiiissssnrrrre s sssssrrrr e s s s s s ssmnnesesesssssssssnnns 44
20.6 Mechanical devices on the liNe........ccccceiiiiiiiiiii e ————————— 44
20.6.1 GUIdES fOr MOVING FOPES....ciiiiiicccieenrrrieeiiisisssssnrrr s e e e s ss s s s sssssssr e e e e e s s ssssssssmnnr s e eeeseesssssnsnnsnneesenssnssnnes 44
20.6.2 Guidance Of tOW hANQErS ...t s sn e mn e e e nn e s nn e s aann 46
20.6.3 Other equipment for line sUPPOrt StFUCLUrES ..........ooiiiiiiiieiiri e e 46
1R A - 1 =Y 4 1N 47
Annex A (normative) Effects of safety devices and functions, excluding ski-tows..........c.cccceeieeriiinnnn. 48
Annex B (normative) Effects of safety devices and functions for ski tows..........cccccreriiiiiiiiiciinnnnccees 53
Annex C (informative) Technical documentation............cccceiiriimiinnni e 56

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2000/9/EC relative to cableway installations designed to

CAITY PEISONS ..euuririeriiiisasasssssnrrreseesssaaassssssnrreesssssaasasssssnsssesssssssssssssnnssssssssssssasssssnnnsssssnsssssnnnnnnsnnssssnnns 58
L T1 0 [T o T = e 4/ 61
Documents

4 Document Sharing Hub

Full document details: BS EN 13223:2004


http://www.avadocuments.com/doc/bs-en-13223-2004
http://www.avadocuments.com/doc/bs-en-13223-2004

EN 13223:2004 (E)

Foreword

This document (EN 13223:2004) has been prepared by Technical Committee CEN/TC 242 “Safety
requirements for passenger transportation by rope”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2005, and conflicting national standards shall be withdrawn at the
latest by April 2005.
This document contains a bibliography.
This document forms part of the standards programme approved by the CEN Technical Board on safety
requirements for cableway installations designed to carry persons. This programme comprises the following
standards:

1) Safety requirements for cableway installations designed to carry persons — Terminology.

2) Safety requirements for cableway installations designed to carry persons - General requirements.

3) Safety requirements for cableway installations designed to carry persons — Calculations.

4) Safety requirements for cableway installations designed to carry persons — Ropes.

5) Safety requirements for cableway installations designed to carry persons - Tensioning devices.

6) Safety requirements for cableway installations designed to carry persons — Drive systems and other
mechanical devices.

7) Safety requirements for cableway installations designed to carry persons — Carriers.

8) Safety requirements for cableway installations designed to carry persons — Electrical installations
apart from drive systems.

9) Safety requirements for cableway installations designed to carry persons - Civil engineering works.

10) Safety requirements for cableway installations designed to carry persons — Pre-commissioning
inspection, maintenance and operational inspection and checks.

11) Safety requirements for cableway installations designed to carry persons — Recovery and evacuation.
12) Safety requirements for cableway installations designed to carry persons — Operation.
13) Safety requirements for cableway installations designed to carry persons - Quality assurance.

Together these form a series of standards regarding design, production, maintenance and operation of all
installations for cableway installations designed to carry persons.

In respect of ski-tows, the drafting of this document has been guided by the works of the International
Organisation for transportation by rope (OITAF).

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following

countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
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Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and the United Kingdom.
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1 Scope

This document specifies safety requirements for the mechanical and electrical devices of the drive system and
other mechanical devices for cableway installations designed to carry persons. This standard is applicable to
the various types of installations and takes into account their environment.

This document applies to the design, production, installation, maintenance and operation of the mechanical
and electrical devices of the drive system and other mechanical devices for cableway installations designed to
carry persons.

It includes requirements relating to the prevention of accidents and protection for workers.

It does not apply to installations for the transportation of goods, nor to inclined lifts.

Clauses 6 to 11 apply to the mechanical and electrical devices of the drive system.

Clauses 12 to 20 apply to other mechanical devices.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 288, Specification and approval of welding procedures for metallic materials.

EN 1709, Safety requirements for cableway installations designed to carry persons — Pre-commissioning
inspection, maintenance and operational checks.

prEN 1907:2004, Safety requirements for passenger transportation by rope — Terminology.
EN 1908:2004, Safety requirements for cableway installations designed to carry persons - Tensioning devices.
EN 1909, Safety requirements for cableway installations designed to carry persons - Recovery and evacuation.

ENV 1993-1-1, Eurocode 3: Design of steel structures — Part 1-1: General — General rules and rules for
buildings.

EN 10025, Hot-rolled products of non alloy structural steels - Technical delivery conditions.

EN 10083, Quenched and tempered steels.

EN 10204, Metallic materials - Types of inspection documents.

EN 12397, Safety requirements for cableway installations designed to carry persons — Operation.

EN 12408, Safety requirements for cableway installations designed to carry persons - Quality assurance.

EN 12927-1, Safety requirements for cableway installations designed to carry persons - Ropes - Part 1:
Selection criteria for ropes and their end fixings.

EN 12927-2, Safety requirements for cableway installations designed to carry persons - Ropes - Part 2: Safety
factors.

EN 12927-3, Safety requirements for cableway installations designed to carry persons - Ropes - Part 3: Long
splicing of 6 strand hauling, carrying-hauling and towing ropes.
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EN 12927-4, Safety requirements for cableway installations designed to carry persons - Ropes - Part 4 : End

fixing.

EN 12927-5, Safety requirements for cableway installations designed to carry persons - Ropes - Part 5:
Storage, transportation, installation and tensioning.

EN 12927-6, Safety requirements for cableway installations designed to carry persons - Ropes - Part 6:

Discard criteria.

EN 12927-7, Safety requirements for cableway installations designed to carry persons - Ropes - Part 7:
Calculation, repair and maintenance.

EN 12927-8, Safety requirements for cableway installations designed to carry persons
Magnetic rope testing (MRT).

Ropes - Part 8:
EN 12929-1:2004, Safety requirements for cableway installations designed to carry persons - General
requirements - Part 1: Requirements applicable to all installations.

EN 12929-2, Safety requirements for cableway installations designed to carry persons - General provisions -
Part 2: Additional requirements for reversible bicable aerial ropeways without carrier truck brakes.

EN 12930, Safety requirements for cableway installations designed to carry persons — Calculations.
EN 13107, Safety requirements for cableway installations designed to carry persons - Civil engineering works.

EN 13243:2004, Safety requirements for cableway installations designed to carry persons - Electrical
installations apart from drive systems.

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

prEN 13796-2, Safety requirements for cableway installations designed to carry persons - Carriers - Part 2 :
Slipping resistance tests for grips.

prEN 13796-3, Safety requirements for cableway installations designed to carry persons - Carriers - Part 3 :
Fatigue testings.

EN 20898, Mechanical properties of fasteners.

EN ISO 5817, Welding - Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) - Quality levels for imperfections (ISO 5817:2003).

ISO 185, Grey cast iron — Classification.
ISO 1083, Spheroidal graphite cast iron - Classification.

ISO 6336, Calculation of load capacity of spur and helical gears.
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in prEN 1907:2004 and the following apply.

3.1
service run
run during which no passengers are carried

NOTE The carriage of personnel and materials is permissible.

3.2
test run
a service run during which tests are carried out

33
control point
position from which the cableway can be controlled and stopped

NOTE The controls and indicators differ according to the type of cableway and the position of the control point.

34
control console
control point in the control room in the drive station from which all the modes of operation can be monitored

3.5

automatic operation

the whole journey is controlled automatically from the control console and under special conditions can be
partly influenced from the control points

3.6
manual control
the whole journey is controlled only by the person at the control console

3.7
electrical stop
the bringing of the cableway to a standstill via the main drive motor or the auxiliary drive motor

3.8

emergency stop using service brake

process in which, after the appropriate safety circuits have been broken, the service brake is applied and the
energy flow to the main or auxiliary motor is interrupted

3.9

emergency stop using safety brake

process in which, after one of the appropriate safety circuits has been broken or by mechanical tripping, the
safety brake is applied and the energy flow to the main motor interrupted

3.10

braking force closed-loop control

process during the braking procedure in which the braking force is controlled by a closed loop in accordance
with a preset deceleration value so that the cableway is brought to a stop under as constant a deceleration as
possible

3.1

braking force setting

setting the braking force by the control system, based on the torque generated by the main drive motor
immediately before the stop is initiated, where the braking force remains constant until the installation has
come to rest
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3.12

deceleration monitoring

monitoring the deceleration caused by stopping the cableway by means of the main motor or a mechanical
brake

3.13

ready for operation

an installation is ready for operation when no safety function or emergency stopping device prevents
departure

3.14
ready command
validation signal from control posts outside the drive station for starting up the cableway

3.15

normal stopping point

the normal stopping position of the carrier in the stations in cableways with reversible or pulsed movement
operation

3.16

retraction distance

the distance of the carriage from the stopping point in the station when the other carriage at the opposite
station has contacted the buffer

3.17
entry monitoring
monitoring of the speed in the station entry area

3.18
position monitor checking
this comprises various checks of the position monitor as follows

3.18.1

fixed point check

checks the information provided by the position monitor on the position of the carrier in relation to a fixed point
on the line

3.18.2

synchronicity monitoring

monitors the information provided by one position monitor on the position of the carrier compared with a
second position monitor

3.18.3

zero position check

check made to confirm that the position monitors are in the starting positions when the carriers are in the
station

3.19
minimum speed
the minimum speed is a lower speed limit which, if fallen below, leads to the cableway being stopped
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3.20

main carrier rail

the structure on which carriers are moved in normal operation from the entrance to the exit of a station
3.21

shaft
axle which transmits a turning moment

4 General requirements

4.1 Application of the standard
The requirements of this document, together with those of EN 1709, EN 1908, EN 1909, EN 12397, EN 12408,

EN 12927 (Parts 1 to 8), EN 12397, EN 12929 (Parts 1 and 2), EN 12930, EN 13107, EN 13243 and
prEN 13796-1, prEN 13796-2, prEN 13796-3, apply to all cableway installations.

4.2 Safety principles
The safety principles formulated in EN 12929-1 apply.
For the electrical equipment of the drive system, the safety principles of EN 13243 are applicable.

In addition, the following hazard scenarios and safety measures apply for the scope of this document.

4.2.1 Hazard scenarios

The following events may lead to hazardous situations which may be avoided or limited by the safety
requirements of this document:

a) derailment of ropes;

b) obstruction of the operating movement of ropes due to obstruction by mechanical devices or hooking over
parts of the installation;

c) damage to or failure of drive and braking devices and support and guiding elements of ropes due to wear,
heat, corrosion or fatigue;

d) failure of drive and braking devices and support and guiding elements of ropes and other mechanical
devices in stations and on the line due to inadequate dimensioning;

e) reduction of the force transmission from the drive sheave to the haulage rope or carrying hauling rope;
f)  reduction of the frictional force of the braking device;
g) hooking or falling of carriers at line support structures and in stations;

h) collision of carriers or between a carrier and an obstacle when entering into, exiting from and passing
through stations;

i) faulty attachment or detachment of carriers with detachable grips;

j) excessive deceleration or acceleration of the haulage ropes and carrying hauling ropes and of the
carriers;

k) exceeding the maximum permissible speed;
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1) unintentional movement of the ropeway;

m) hazards to persons in passageways and working areas, due to mechanical devices;
n) inadmissible pitch between carriers;

0) operation in unfavourable weather conditions (e.g. wind, frost, icing, rain);

p) inappropriate behaviour on the part of persons (passengers, personnel, third parties).

4.2.2 Safety measures

Safety measures are required to avoid the hazard scenarios listed in 4.2.1.

The measures specified in this document are essentially construction-related and have the following aims:
a) prevention of rope derailment;

b) in the event of rope derailment: catching the rope, prevention of hooking or jamming the rope and bringing
the installation to a standstill;

c) prevention of derailment, falling, hooking and dangerous collision of carriers;

d) prevention of failure of mechanical and hydraulic safety devices;

e) detection of hazardous malfunctioning of detachable grips and bringing the carriers safely to a standstill;
f) detection of inadmissible pitch between carriers and taking the required measures;

g) prevention of insufficient or excessive deceleration and excessive acceleration of haulage and carrying
hauling ropes and carriers;

h) detection of exceeding of maximum permissible speed and bringing the ropeway to a standstill;
i) detection of unintentional movement of the ropeway and taking the required measures;
j) protection of persons against falling and against contact with moving parts;

k) prevention of hazards to persons due to collision with carriers.

5 General requirements for hydraulic devices

The requirements of EN 1908 apply for hydraulic devices.

6 General requirements for drive systems

6.1 General principles

6.1.1 The general requirements of EN 12929-1 are to be taken into account in the design of devices in drive
systems.

6.1.2 The drive system shall permit start-up and stopping several times consecutively.

6.1.3 The requirements for other electrical devices are contained in EN 13243.
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6.2 Main drive system

6.2.1 The main drive system shall permit as smooth a start as possible and travel in either direction,
regardless of load. It shall be designed for continuous operation with the most unfavourable loading condition
and at the maximum permissible speed.

6.2.2 It shall be possible to start the installation with the main drive at an average acceleration of not less
than 0,15 m/s2 with the most unfavourable load. For aerial ropeways, an average acceleration of 0,5 m/s? and
an instantaneous acceleration (average acceleration over 0,5 s) of 1,5 m/s2 shall not be exceeded.

6.2.3 The speed shall be continuously adjustable over the whole range between the minimum speed and
the maximum permissible speed. For test runs with no significant load, it shall be possible to maintain a speed
of approximately 0,3 m/s during the period required to travel the whole length of the line.

6.2.4 It shall be possible to maintain the predetermined speed accurately enough and keep it stable for all
load conditions occurring during normal operation.

6.2.5 Deviations from the speed setpoint shall not exceed + 5 percent.

6.2.6 If the cableway has to be brought to a stop, the power supply to the main motor shall be shut off
automatically by two circuits (redundancy) of which at least one shall be galvanic. In the case of an
emergency stop using service brake or an emergency stop using safety brake, the power supply shall be shut
off immediately, otherwise it shall be shut off no later than the time when the installation comes to rest.

6.2.7 In the case of a multiple-motor drive, the motors shall be loaded in accordance with their power in
every operating condition.

6.3 Auxiliary drive

6.3.1 The auxiliary drive shall ensure at least half the speed of the main drive. The auxiliary drive shall be
capable of starting with an average acceleration of not less than 0,1 m/s2 under the most unfavourable loading
condition.

6.3.2 In addition, the others requirements of 6.2.1 shall be met.

6.4 Recovery drive and evacuation drive
6.4.1 The recovery drive is used only to recover the carriers (see EN 1909).

6.4.2 The recovery drive shall be designed to operate for three times the duration of the maximum required
recovery time and for a travelling speed of not less than 0,5 m/s.

6.4.3 The recovery drive shall be provided with all safety devices which are required for safe recovery at the
requisite speed.

6.4.4 For the recovery drive to remain capable of operation even in the case of failure of all safety devices,
it shall be possible to bypass these in accordance with EN 13243.

6.4.5 The electrical devices of the emergency and evacuation drive shall be as simple as possible in
construction. It shall be possible to ensure their operability in a simple manner.

6.4.6 The electrical equipment of these drives shall be separate from each other and from that of the main
drive so that any interactions between the various drives are kept to a minimum.
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6.4.7 In addition, the following apply for recovery drives:
a) it shall be possible to put the recovery drive into operation within 15 min;
b) it shall not be possible for serious faults to occur during changeover;

c) errors on the part of the operator of the recovery drive, e.g. wrong direction of travel, shall not result in any
overloading of mechanical parts or grips;

d) continued operation of the recovery drive shall be possible in the case of failure of any remote control.

6.5 Types of control systems

6.5.1 The installation may be started and its operation partly controlled:

a) by the engineer from the control console (control console control system);

b) by personnel from the control points in the carriers (carrier control system);

c) by personnel from the control points on the station platforms (platform control system);

d) by means of special devices (for example, timers, passenger counters) or by passengers (automatic
control system);

e) on service runs, by personnel from a control point at the counter station or return station (service run
control system).

6.5.2 Regardless of the other types of control system available, it shall always be possible to operate the
cableway by means of the control console control system.

6.5.3 Only one type of control system shall be operational at any time. In particular, the travel command
shall only be capable of being given from the control points belonging to the corresponding control system.

6.5.4 Switching from one type of control system to another shall only be possible with the cableway at a
standstill and it shall be possible to make such a change rapidly.

6.6 Safety functions and control devices

6.6.1 If a safety function is initiated or an emergency stop device is operated, the cableway shall
automatically be brought safely to a stop (electric stop, emergency stop using service brake or emergency
stop using safety brake) and/or start-up shall be automatically blocked by breaking the relevant safety circuit
in accordance with Annex A.

NOTE Bringing safely to a stop also means that, after a safety function has been initiated, if no more torque is to be
applied by the main or auxiliary drive, an emergency stop using service brake or, if appropriate, an emergency stop using
safety brake shall be initiated.

6.6.2 Failure of the main power supply shall not impair the action of the safety functions or shall result in the
cableway being put into a safe state. This shall not prevent the recovery drive from being used.

6.6.3 After the initiation of a safety function or if an emergency stop device has been operated, start-up
shall only be possible after manual resetting in the control room or at other points with equivalent operating
and indicating devices and resetting:

a) shall only be effective when the cableway is at a standstill;

b) shall not adversely affect the operability of the safety function or of the emergency stop device itself.
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6.6.4 Operation of a maintenance switch (safety switch) shall:

a) initiate stopping of the cableway by means of a brake acting on the drive sheave, i.e. the corresponding
safety circuit in accordance with Annex A shall be interrupted; and

b) prevent restart by means of a brake acting on the drive sheave.

6.6.5 For the suspension of safety functions, EN 13243 is to be observed.
6.7 Motors

6.7.1 General requirements

The operating conditions, climatic conditions and height above sea level are to be taken into account in the
dimensioning and design of motors.

6.7.2 Internal combustion engines

6.7.21 Internal combustion engines are to be stationary installations and shall be provided with a
battery-powered starter.

6.7.2.2 Exhaust gases from internal combustion engines are to be led to the open air. The supply of air to
and from the motor is to be ensured.

6.8 Gearboxes
6.8.1 Gearboxes are to be designed for all intended operational loading conditions.

6.8.2 Gearbox casings and their fixings, insofar as they transmit rope loads, are to be designed with a
safety factor of 3,5 with respect to the elastic limit.

6.8.3 The lubrication of gearboxes shall be ensured in particular over the whole range of ambient
temperatures which may occur in operation. This applies also for the auxiliary drive and the recovery drive, as
well as when operating in reverse.

6.8.4 Gear teeth are to be designed in accordance with recognised standards (especially ISO 6336), taking
operating conditions into account; for toothed gears in main and auxiliary drives, the fatigue failure safety

factor at the base of the gear tooth shall be not less than 1,7. The safety factor for the tooth flank shall be not
less than 1,0.

6.9 Power transmission devices

6.9.1 Mechanical power transmission

6.9.1.1 Flat belts are not permitted for power transmission. Chain drives are permitted for the main and
auxiliary drive only in closed housings with continuous lubrication.

6.9.1.2 Devices for power transmission such as couplings, transmission shafts, etc., are to be designed
for all intended operating load conditions.

6.9.1.3 The end positions of clutches shall be able to be mechanically locked and shall be electrically
monitored.

6.9.2 Hydraulic power transmission

6.9.2.1 The general requirements of EN 1908 are to be observed.
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6.9.2.2 It shall be possible, in all operating conditions, to start the installation smoothly and to bring it to a
stop in either direction.

6.9.2.3 On application of the brakes, the oil pump shall automatically be placed in the neutral position
(interruption of the oil supply); for recovery drives, this may be done manually.

7 Open-loop and closed-loop control systems

7.1 General

711 The progress of a run shall be controlled either automatically (automatic operation) or manually
(manual operation).

7.1.2 A travel command shall only be effective if all the required conditions for start-up are met, including in
particular:

a) the cableway shall be at a standstill;

b) the electrical equipment for setting the travel speed shall be in the zero position;

c) the service brake shall not be released;

d) the installation shall be ready for operation;

e) the required ready commands shall be given.

NOTE The ready commands given depend on the type of cableway, type of control system etc.

7.1.3 Control commands both for reversing the direction of travel and for a recovery operation shall only
become effective after the cableway has been brought to a stop.

71.4 In a recovery operation, the transmission of a start command shall not result in an automatic
acceleration.

7.1.5 The control system shall ensure that the maximum permissible travel speed for the particular type of
operation is not exceeded. (e.g. during normal operation, recovery operation).

7.1.6 If the setpoint value for the travel speed can be preset by different devices, the control system shall
ensure that the setpoint value which results in the lowest travel speed is effective.

7.1.7 The travel speed shall be capable of being both limited prior to the run and also limited and reduced at
any time during the run from the control console. It shall also be capable of being reduced at any time from
other control points (according to the type of cableway, position etc.).

7.1.8 For chairlifts, it shall be possible during operation to reduce the speed from the loading and unloading
points to a previously adjusted value.

7.1.9 After a reduction in the travel speed, it shall only be possible to initiate an acceleration from the
control point from which the reduction was initiated.

7.1.10 Control commands to reduce the travel speed shall have priority over other control commands with
the exception of stop commands.
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7.1.11 The ready command shall:
a) shall only be effective in the control system if the installation is ready for operation;
b) shall be cancelled if a stop command is given;

c) shall be automatically cancelled after approximately 30 s if the travel command is not given.

7.2 Speed control on the line and at the entrance to stations for reversible cableways and
pulsed movement aerial ropeways

7.21 If the maximum travel speed is greater than the permissible travel speed over the line support
structures or the passing loop in the case of a funicular, the control system, depending on its type, shall
ensure that the speed is reduced accordingly in good time.

7.2.2 Depending on its type, the control system shall ensure that the speed is reduced in good time before
the stations.

7.2.3 The creep speed is to be chosen so that the cabins come to rest at the intended stopping point and/or
can safely contact the end buffers.

7.3 Control console and other control points

7.3.1  Each installation shall have at least one control console. From this, it shall be possible to control and
stop the cableway and to monitor the different types of control system.

7.3.2 From other control points, it shall be possible to stop and, if necessary, control the cableway.

7.3.3 In the case of reversible aerial ropeways and funicular railways, the current position of the carriers on
the line shall be indicated at the control console by a position indicator. In addition:

a) the position indicator shall recognize the direction of travel, even if there is a change of direction of travel
on the line;

b) when a normal stopping point is reached in at least one station, the position indicator shall be
automatically corrected so that it is in the correct initial position before the start of the next run;

c) there shall be a scale with a suitable graduation unless the distance of a carrier to the driving station is
given in metres;

d) the position of the line support structures, the beginning of the entry deceleration area, fixed check points,
certain important points for the entry monitoring system and other important points on the line shall be
indicated;

e) the position indicator shall operate independently of the drive in use;

f)  the position indicator shall remain functional even if the position monitor fails.

7.4 Position monitor

7.4.1 The position monitor is used to supply signals for the travel-dependent control system and to monitor
the travel program between the two stations.

7.4.2 Representation of the line by the position monitor shall be based, except in justified cases, on the
number of revolutions of a return or deflection sheave or on an absolute travel detector. The drive for the

detector shall only be provided via gears or by electrical or electronic devices of at least equivalent reliability.
Deviations from the actual carrier position shall be corrected automatically at the end positions.
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NOTE A justified case is, for example, a cableway in which there is only one sheave, the drive sheave, in the drive
station.

7.4.3 Exceptin justified cases, the travel detectors for position monitors shall take their information from two
independent sheaves.

NOTE A justified case is, for example, a cableway in which there is only one sheave, the drive sheave, in the drive
station, or if there is only a single winch drum.

7.4.4 The direction of travel shall be recognized by the position monitor itself.
7.4.5 In the event of a mains failure, the position monitor shall maintain operability.

7.4.6 If required, corrections to the length of the position monitor representation shall be capable of being
carried out by suitably trained personnel.

7.4.7 For electronic position monitors, the following are also applicable:

a) the position monitor shall permit adjustment with adequate accuracy for the installation;

b) the various signals and parameters relevant for safety shall be easy to check by the operating personnel;
c) each position monitor shall display in metres the distance of a carrier from one of the two stations;

d) after any fault, normal operation shall only be possible again once the position monitor has been
synchronized with the line representation.

7.4.8 For mechanical position monitors, the following are also applicable:
a) the position monitor shall permit adjustment with adequate accuracy for the installation;

b) at least the scale, the two end positions and the position of the fixed point checks shall be indicated on the
position monitor itself.

8 Safety functions and devices for drive systems

8.1 General

8.1.1 For safety functions and devices, the safety principles of EN 13243 apply.

NOTE A possible way of complying with these safety principles could be to duplicate a device with corresponding
function checks, as for example entry monitoring, haul rope monitoring.

8.1.2 The response values of safety functions for monitoring variable quantities shall be adjustable within
suitable limits for the installation.

8.2 Monitoring actual speed, direction of travel and standstill

8.2.1 All actual speed values used for safety functions shall be monitored by means of at least one
reciprocal permanent comparison; for example the setpoint speed value shall be compared with a monitored
actual speed value.

8.2.2 The monitoring devices for actual speed values shall respond when there is a difference of more than

20 % of the nominal speed, but with a maximum of 0,8 m/s, between the values, and those for the setpoint
speed values when there is a difference of 10 %, but with a maximum of 0,6 m/s.
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