
SVENSK STANDARD

Fastställd/Approved: 2015-07-12
Publicerad/Published: 2015-08-12
Utgåva/Edition: 2
Språk/Language: engelska/English
ICS: 45.100

SS-EN 13223:2015

Linbaneanläggningar – Säkerhetsregler för linbaneanläggningar 
för persontransport – Drivsystem och annan mekanisk 
utrustning

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



Standarder får världen att fungera
SIS (Swedish Standards Institute) är en fristående ideell förening med medlemmar från både privat och offentlig  
sektor. Vi är en del av det europeiska och globala nätverk som utarbetar internationella standarder. Standarder är 
dokumenterad kunskap utvecklad av framstående aktörer inom industri, näringsliv och samhälle och befrämjar  
handel över gränser, bidrar till att processer och produkter blir säkrare samt effektiviserar din verksamhet. 

Delta och påverka
Som medlem i SIS har du möjlighet att påverka framtida standarder inom ditt område  
på nationell, europeisk och global nivå. Du får samtidigt tillgång till tidig information om  
utvecklingen inom din bransch. 

Ta del av det färdiga arbetet
Vi erbjuder våra kunder allt som rör standarder och deras tillämpning. Hos oss kan du köpa 
alla publikationer du behöver – allt från enskilda standarder, tekniska rapporter och standard-
paket till handböcker och onlinetjänster. Genom vår webbtjänst e-nav får du tillgång till 
ett lättnavigerat bibliotek där alla standarder som är aktuella för ditt företag finns tillgängliga. 
Standarder och handböcker är källor till kunskap. Vi säljer dem.

Utveckla din kompetens och lyckas bättre i ditt arbete
Hos SIS kan du gå öppna eller företagsinterna utbildningar kring innehåll och tillämpning 
av standarder. Genom vår närhet till den internationella utvecklingen och ISO får du rätt 
kunskap i rätt tid, direkt från källan. Med vår kunskap om standarders möjligheter hjälper  
vi våra kunder att skapa verklig nytta och lönsamhet i sina verksamheter. 

Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet är  
du välkommen in på www.sis.se eller ta kontakt med oss på tel 08-555 523 00.

Standards make the world go round
SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private  
and public sectors. We are part of the European and global network that draws up international standards. Standards  
consist of documented knowledge developed by prominent actors within the industry, business world and society. 
They promote cross-border trade, they help to make processes and products safer and they streamline your  
organisation.

Take part and have influence
As a member of SIS you will have the possibility to participate in standardization activities 
on national, European and global level. The membership in SIS will give you the opportunity 
to influence future standards and gain access to early stage information about developments 
within your field.

Get to know the finished work
We offer our customers everything in connection with standards and their application. You 
can purchase all the publications you need from us - everything from individual standards, 
technical reports and standard packages through to manuals and online services. Our web 
service e-nav gives you access to an easy-to-navigate library where all standards that are 
relevant to your company are available. Standards and manuals are sources of knowledge. 
We sell them.

Increase understanding and improve perception
With SIS you can undergo either shared or in-house training in the content and application 
of standards. Thanks to our proximity to international development and ISO you receive 
the right knowledge at the right time, direct from the source. With our knowledge about the 
potential of standards, we assist our customers in creating tangible benefit and profitability 
in their organisations. 

If you want to know more about SIS, or how standards can streamline your  
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00

Provläsningsexemplar / Preview



© Copyright / Upphovsrätten till denna produkt tillhör SIS, Swedish Standards Institute, Stockholm, Sverige. 
Användningen av denna produkt regleras av slutanvändarlicensen som återfinns i denna produkt, se standardens sista 
sidor.

© Copyright SIS, Swedish Standards Institute, Stockholm, Sweden. All rights reserved. The use of this product is  
governed by the end-user licence for this product. You will find the licence in the end of this document.

Upplysningar om sakinnehållet i standarden lämnas av SIS, Swedish Standards Institute, telefon 08-555 520 00.  
Standarder kan beställas hos SIS Förlag AB som även lämnar allmänna upplysningar om svensk och utländsk standard.

Information about the content of the standard is available from the Swedish Standards Institute (SIS),  
telephone +46 8 555 520 00. Standards may be ordered from SIS Förlag AB, who can also provide general  
information about Swedish and foreign standards.

Europastandarden EN 13223:2015 gäller som svensk standard. Detta dokument innehåller den officiella 
engelska versionen av EN 13223:2015.

Denna standard ersätter SS-EN 13223:2004, utgåva 1.

The European Standard EN 13223:2015 has the status of a Swedish Standard. This document contains the 
official English version of EN 13223:2015.

This standard supersedes the Swedish Standard SS-EN 13223:2004, edition 1.

Denna standard är framtagen av kommittén för Linbanor, SIS / TK 263.

Har du synpunkter på innehållet i den här  standarden, vill du delta i ett kommande revideringsarbete eller  
vara med och ta fram andra standarder inom området? Gå in på www.sis.se - där hittar du mer information.

Provläsningsexemplar / Preview



Provläsningsexemplar / Preview



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 EN 13223 
  

 
 July 2015 

ICS 45.100 Supersedes EN 13223:2004

English Version 

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

 

Prescriptions de sécurité pour les installations à câbles 
transportant des personnes - Entraînements et autres 

dispositifs mécaniques 

 Sicherheitsanforderungen an Seilbahnen für den 
Personenverkehr - Antriebe und weitere mechanische 

Einrichtungen 

This European Standard was approved by CEN on 18 November 2014.  
 
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 CEN-CENELEC Management Centre 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 CEN-CENELEC Management Centre has the same 
status as the official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United 
Kingdom. 
 
 
 

 

EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É E U R OP É E N D E N O R M A LI S A T I O N 
EUR O P Ä IS C HES  KOM I TE E F ÜR  NOR M UNG 

 

 

CEN-CENELEC Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2015 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 13223:2015 E

Provläsningsexemplar / Preview



Contents 

 Page 

Foreword ............................................................................................................................................................. 5 

1 Scope ..................................................................................................................................................... 8 

2 Normative references ........................................................................................................................... 8 

3 Terms and definitions........................................................................................................................... 9 

4 General requirements ......................................................................................................................... 11 
4.1 Application of the standard ............................................................................................................... 11 
4.2 Safety principles ................................................................................................................................. 11 
4.2.1 General ................................................................................................................................................. 11 
4.2.2 Hazard scenarios ................................................................................................................................ 11 
4.2.3 Safety measures ................................................................................................................................. 12 

5 General requirements for hydraulic devices ................................................................................... 12 

6 General requirements for drive systems .......................................................................................... 12 
6.1 General principles ............................................................................................................................... 12 
6.2 Main drive system ............................................................................................................................... 12 
6.3 Auxiliary drive ..................................................................................................................................... 13 
6.4 Recovery drive and evacuation drive ............................................................................................... 13 
6.5 Types of control systems .................................................................................................................. 14 
6.6 Safety functions and control devices ............................................................................................... 14 
6.7 Motors .................................................................................................................................................. 15 
6.7.1 General requirements ......................................................................................................................... 15 
6.7.2 Internal combustion engines ............................................................................................................. 15 
6.8 Gearboxes ........................................................................................................................................... 15 
6.9 Power transmission devices ............................................................................................................. 15 
6.9.1 Mechanical power transmission ....................................................................................................... 15 
6.9.2 Hydraulic power transmission .......................................................................................................... 15 

7 Open-loop and closed-loop control systems .................................................................................. 16 
7.1 General ................................................................................................................................................. 16 
7.2 Speed control on the line and at the entrance to stations for reversible cableways and 

pulsed movement aerial ropeways ................................................................................................... 17 
7.3 Control console and other control points ........................................................................................ 17 
7.4 Position monitor ................................................................................................................................. 17 

8 Safety functions and devices for drive systems ............................................................................. 18 
8.1 General ................................................................................................................................................. 18 
8.2 Monitoring actual speed, direction of travel and standstill ............................................................ 18 
8.3 Speed monitoring on the line ............................................................................................................ 19 
8.4 Speed monitoring at the entrance to stations in reversible or pulsed movement 

cableways ............................................................................................................................................ 19 
8.5 Deceleration monitoring .................................................................................................................... 20 
8.6 Other safety functions and devices .................................................................................................. 20 

9 Brakes for drive systems ................................................................................................................... 21 
9.1 General ................................................................................................................................................. 21 
9.2 General requirements for service brakes and safety brakes ......................................................... 22 
9.3 Hydraulic devices for brakes ............................................................................................................. 22 
9.4 Pneumatic devices for brakes ........................................................................................................... 23 
9.5 Electrical devices for brakes ............................................................................................................. 23 
9.6 Design of brakes ................................................................................................................................. 23 
9.7 Braking force control system ............................................................................................................ 23 

2 

SS-EN 13223:2015 (E)
Provläsningsexemplar / Preview



9.8 Braking force setting system ............................................................................................................. 23 
9.9 Service brake ....................................................................................................................................... 23 
9.10 Safety brake ......................................................................................................................................... 24 

10 Types of stop ....................................................................................................................................... 24 
10.1 General ................................................................................................................................................. 24 
10.2 Normal stopping .................................................................................................................................. 24 
10.3 Emergency stop with drive motor...................................................................................................... 24 
10.4 Emergency stop with service brake .................................................................................................. 25 
10.5 Emergency stop with safety brake .................................................................................................... 25 

11 Requirements for drive systems for ski-tows .................................................................................. 25 
11.1 General ................................................................................................................................................. 25 
11.2 Basis ..................................................................................................................................................... 25 
11.3 Drive system ........................................................................................................................................ 26 
11.4 Drive motors ......................................................................................................................................... 26 
11.4.1 General requirements ......................................................................................................................... 26 
11.4.2 Internal combustion motors ............................................................................................................... 26 
11.5 Gearboxes ............................................................................................................................................ 26 
11.6 Power transmission devices .............................................................................................................. 26 
11.6.1 Mechanical power transmission ........................................................................................................ 26 
11.6.2 Hydraulic power transmission ........................................................................................................... 26 
11.7 Control systems................................................................................................................................... 26 
11.8 Safety functions and devices ............................................................................................................. 27 
11.9 Brakes ................................................................................................................................................... 28 
11.10 Stopping the ski-tow ........................................................................................................................... 28 

12 Sheaves ................................................................................................................................................ 28 
12.1 Dimensioning ....................................................................................................................................... 28 
12.2 Construction ........................................................................................................................................ 28 

13 Winch drives ........................................................................................................................................ 29 
13.1 General ................................................................................................................................................. 29 
13.2 Design ................................................................................................................................................... 29 

14 Shafts and axles for sheaves and winch drums .............................................................................. 29 

15 Bearings ............................................................................................................................................... 30 
15.1 Dimensioning ....................................................................................................................................... 30 
15.2 Design ................................................................................................................................................... 30 

16 Rope guides in stations ...................................................................................................................... 30 
16.1 General ................................................................................................................................................. 30 
16.2 Guides for track ropes ........................................................................................................................ 30 
16.3 Guides for moving ropes .................................................................................................................... 30 
16.4 Safety devices ...................................................................................................................................... 31 

17 Station equipment ............................................................................................................................... 31 
17.1 Carrier rails ........................................................................................................................................... 31 
17.1.1 Main carrier rails .................................................................................................................................. 31 
17.1.2 Sidings .................................................................................................................................................. 31 
17.1.3 Track end buffers................................................................................................................................. 31 
17.2 Attachment and detachment areas .................................................................................................... 32 
17.3 Acceleration and deceleration devices ............................................................................................. 32 
17.4 Devices for maintaining pitch between carriers on the line ........................................................... 33 
17.5 Devices for moving carriers and passenger loading bands ........................................................... 33 
17.5.1 Devices for moving carriers ............................................................................................................... 33 
17.5.2 Passenger loading bands ................................................................................................................... 33 
17.6 Closing and opening devices for carriers ......................................................................................... 34 
17.7 Carrier guides ...................................................................................................................................... 34 
17.8 Safety devices for cableways with detachable grips ....................................................................... 34 
17.9 Other monitoring devices ................................................................................................................... 34 
17.10 Anchoring devices for detensioning the ropes ................................................................................ 35 

3 

SS-EN 13223:2015 (E)
Provläsningsexemplar / Preview



17.11 Support structures .............................................................................................................................. 35 

18 Mechanical devices on the line ......................................................................................................... 35 
18.1 Guides for moving ropes ................................................................................................................... 35 
18.1.1 Rollers .................................................................................................................................................. 35 
18.1.2 Sheaves ............................................................................................................................................... 36 
18.1.3 Roller batteries for haulage and carrying-hauling ropes................................................................ 36 
18.1.4 Suspended supports for haul ropes ................................................................................................. 37 
18.1.5 Deropement protection for carrying-hauling ropes ........................................................................ 37 
18.1.6 Re-engagement devices for haul ropes............................................................................................ 37 
18.1.7 Rope-catchers for carrying-hauling ropes ....................................................................................... 37 
18.1.8 Devices for detection of a deropement ............................................................................................ 38 
18.2 Guiding of track ropes........................................................................................................................ 38 
18.3 Guides for carriers of aerial ropeways ............................................................................................. 39 
18.4 Other line support structure fittings ................................................................................................. 39 
18.4.1 Rope lifting devices ............................................................................................................................ 39 
18.4.2 Working platforms and ladders ......................................................................................................... 39 
18.4.3 Notices ................................................................................................................................................. 40 
19 Materials .............................................................................................................................................. 40 
19.1 Choice of materials ............................................................................................................................. 40 
19.1.1 General requirements ......................................................................................................................... 40 
19.1.2 Steels ................................................................................................................................................... 40 
19.1.3 Cast materials ..................................................................................................................................... 40 
19.1.4 Light metal alloys ................................................................................................................................ 40 
19.1.5 Screw fasteners .................................................................................................................................. 40 
19.2 Verifications and tests........................................................................................................................ 41 

20 Requirements for other mechanical devices for ski tows .............................................................. 41 
20.1 General ................................................................................................................................................. 41 
20.2 Sheaves in stations ............................................................................................................................ 41 
20.2.1 Dimensioning ...................................................................................................................................... 41 
20.2.2 Design .................................................................................................................................................. 41 
20.3 Shafts and axles .................................................................................................................................. 42 
20.4 Bearings ............................................................................................................................................... 42 
20.4.1 Dimensioning ...................................................................................................................................... 42 
20.4.2 Design .................................................................................................................................................. 42 
20.5 Rope guides in stations ..................................................................................................................... 42 
20.5.1 General ................................................................................................................................................. 42 
20.5.2 Guides for moving ropes ................................................................................................................... 42 
20.5.3 Safety devices ..................................................................................................................................... 42 
20.6 Devices in stations ............................................................................................................................. 43 
20.6.1 Guidance of towhangers .................................................................................................................... 43 
20.6.2 Other safety devices ........................................................................................................................... 43 
20.6.3 Anchor points for detensioning ropes ............................................................................................. 43 
20.7 Mechanical devices on the line ......................................................................................................... 43 
20.7.1 Guides for moving ropes ................................................................................................................... 43 
20.7.2 Guidance of tow hangers ................................................................................................................... 44 
20.7.3 Other equipment for line support structures ................................................................................... 45 
20.8 Materials .............................................................................................................................................. 45 
Annex A (informative)  Effects of safety devices and functions for all cableway installations, 

excluding ski-tows .............................................................................................................................. 46 

Annex B (informative)  Effects of safety devices and functions for ski tows ........................................... 50 

Annex C (informative)  Technical documentation ........................................................................................ 52 

Annex ZA (informative)  Relationship between this European Standard and the Essential 
Requirements of EU Directive 2000/9/EC relative to cableway installations designed to 
carry persons ...................................................................................................................................... 54 

Bibliography ..................................................................................................................................................... 57 

4 

SS-EN 13223:2015 (E)
Provläsningsexemplar / Preview



Foreword 

This document (EN 13223:2015) 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 January 2016, and any conflicting national standards shall be 
withdrawn at the latest by January 2016. 

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

This document supersedes EN 13223:2004. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports the essential requirements of EU Directive 2000/9/EG. 

For the relationship with EU Directive 2000/9/EG, see informative Annex ZA, which is an integral part of this 
document. 

With respect to EN 13223:2004, the following significant amendments have been made: 

— In Clause 1, an addition about employee protection has been added. 

— In Clause 3, terms and conditions have been removed. 

— In 4.2.2, clauses l) and p) have been defined more precisely. 

— In 6.2.6, the requirement for the interruption of the power flow to the main drive motor has been amended. 

—  In 6.3.1, the requirement for the speed of the auxiliary drive has been removed. 

— In 6.8.4, it has been defined more precisely that only the safety components must be calculated with the 
mentioned safety factors. 

— 6.9.2.3 has been expanded. 

— In 7.3.1, the requirement has been narrowed in terms of the need for monitoring the types of control 
systems. 

— In 8.2.2, the allowable difference in the speed value has been defined with 10 % of the nominal speed. 

— In 8.3.2, the response effect of the 10 % overspeed trigger has been defined more precisely. 

— In 8.3.3, the response effect of the 20 % overspeed trigger has been defined more precisely. 

— In 8.4.2, the reference to Appendix A has been removed. 

— 8.4.3 has been rewritten to uniformly define the safety requirement for braking systems. 

— In 8.6.7, the requirement for sufficient static friction has been added. 

— In 8.6.9, the monitoring requirement has been extended to all DC motors. 

5 

SS-EN 13223:2015 (E)
Provläsningsexemplar / Preview



— 9.1.1 has been expanded. 

— In 9.1.2, the requirement for the minimum delay has been redefined. 

— 9.1.3 has been clarified. 

— 9.3.1 has been clarified. 

— In 9.3.6, the requirement of 20 % overspeed trigger has been removed. 

— In 9.4, the reference standards for pneumatic systems have been added. 

— 10.3.4 has been defined more precisely. 

— 11.7.2 has been defined more precisely. 

— 11.8.7 has been defined more precisely. 

— In 11.9.1, the reference to the appendices has been removed. 

— In 12.1.3, content has been revised. The safety factor for calculating fatigue has been defined. 

— In 12.2.6, the requirement has been extended to all sheaves. 

— In 12.2.8, the response effect of the monitoring has been defined more precisely. The requirement for 
evacuation ropes has been defined. 

— 13.1.2 has been redrafted. The slip resistance has been defined. 

— In 14.2 the requirement for evacuation ropes has been defined. 

— 14.3 has been redrafted. 

— 15.1.2 has been defined more precisely. 

— In 17.1.1.4, the requirement was removed that the devices must be located in the stations. 

— 17.8.3 has been defined more precisely. 

— 17.9 has been clarified. 

— In 18.1.1.2, the exceptions have been expanded to the station area of all types of systems. 

— In 18.1.1.3, the exceptions have been expanded to the station area of aerial ropeways. 

— In 18.1.1.4, the requirement for new and unformed linings has been applied. 

— In 18.1.3.5, the option of using an appropriate safety device has been introduced. 

— In 18.2.3, the requirement has been expanded to the entire track rope shoe. 

— In 18.2.8, the option has been introduced to not require rope catching devices on the track rope shoes. 

— 18.2.10 has been clarified. 

— In 18.3.2 the requirement has been removed, because the reference to EN 12929-1 is sufficient. 

— 20.3.2 has been redrafted. 
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— Annex A has been changed to “Informative”. The content of Table A. 1 has been revised. 

— Annex B has been changed to “Informative”. The content of Table B. 1 has been revised. 

— Annex ZA has been revised. 

This European Standard is part of a series of standards on safety requirements for cableway installations 
designed for passenger transport. This series consists of the following standards:  

— EN 1907, relating to Terminology 

— EN 12929 (all parts), relating to General requirements 

— EN 12930, relating to Calculations 

— EN 12927 (all parts), relating to Cables 

— EN 1908, relating to Tensioning devices 

— EN 13223, relating to Drive systems and other mechanical equipment 

— EN 13796 (all parts), relating to Carriers 

— EN 13243, relating to Electrical equipment other than for drive systems 

— EN 13107, relating to Civil engineering works 

— EN 1709, relating to Pre-commissioning inspection, maintenance, operational inspections and checks 

— EN 1909, relating to Recovery and evacuation 

— EN 12397, relating to Operation 

— EN 12408, relating to Quality control 

Together these form a series of standards applicable to the design, manufacture, installation, maintenance 
and operation of all cableway installations designed for passenger transport. 

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). 

In accordance with CEN-CENELEC Internal Regulations, the national standards institutes of the countries 
listed below are required to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, 
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Latvia, Lithuania, Luxembourg, FYR Macedonia, Malta, the Netherlands, Norway, Poland, Portugal, Romania, 
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom. 
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