EESTI STANDARD : EVS-EN 12927:2019

OHUTUSNOUDED INIMESTE TRANSPORTIMISEKS
MOELDUD KOISTEEPAIGALDISTELE. KOIED

Safety requirements for cableway installations designed
to carry persons - Ropes

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN 12927:2019

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 12927:2019 sisaldab | This Estonian standard EVS-EN 12927:2019
Euroopa standardi EN 12927:2019 ingliskeelset | consists of the English text of the European
teksti. standard EN 12927:2019.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele | 15.05.20109.
kattesaadavaks 15.05.2019.

Standard on kattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on v8imalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 45.100

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine tikskdik millises
vormis v8i millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vdtke palun Gihendust Eesti Standardikeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 12927
NORME EUROPEENNE
EUROPAISCHE NORM May 2019

ICS 45.100 Supersedes EN 12927-1:2004, EN 12927-2:2004, EN
12927-3:2004, EN 12927-4:2004, EN 12927-5:2004,
EN 12927-6:2004, EN 12927-7:2004, EN 12927-

8:2004
English Version
Safety requirements for cableway installations designed to
carry persons - Ropes
Prescriptions de sécurité des installations a cables Sicherheitsanforderungen an Seilbahnen fiir die

transportant des personnes - Cables Personenbeforderung - Seile

This European Standard was approved by CEN on 11 February 2019.

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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12927:2019 E
worldwide for CEN national Members.



EVS-EN 12927:2019

Contents Page
EUTOPEAN fOT@WOTIW....iuiiiiissssssissssssssssssssssssssssssssssssssssssssssasasssssssssssssssas sssssssssasasss s s s s sessasss s sasasasanansnsnsssnssssssssasanass 5
1 Y60 0 7
2 D\ L0 0 0T U Qe () ) 4 L 7
3 Terms and defiNitions ... ——————————————————— 9
4 Symbols and abbreviated teIrmS ... ———————————_——————— 12
5 REQUITEIMEIIES ....ucuriccriiisisssmsmsasssss s s s st sssss s e e E SRR R AR AR AR R AR AR AR AR R AR AR AR AR R R R R R R R R AR AR 13
6 Safety PriNCIPIES iR RS 13
6.1 T 5 1) o | 13
6.2 18 BV ) g0 ) (T ) (0 13
6.3 T T 020 1 0L ] ) T 15
7 Selection criteria for ropes and their end fiXing........cum————— 16
7.1 20 0 16
7.2 330 0 18
A R 0 1 1) i 1 18
7.2.2 Fibre ropes for carrying-hauling ropes (for SKi-tOWS) ... 18
7.2.3 Fibre ropes for tOWING COTd.....ummimmssssssssssssssssssssssss s ssasssssssssss 18
7.3 ROPE F@-USEC...uiiiiiimisinssn s s AR AR AR R AR AR AR 18
7.4 End fixings (excluding 1ong SPliCe) ....ccuieinricnmsmsmsmsmnmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 19
8 Y= V5 0 i U 1) 19
8.1 03 1) o | 19
8.2 TenSIle SAELY ... ———————————— 19
8.3 D) 2104 1= 1) b o 1 21
8.4 TranSverse fOrce ratio ... s —————————— 22
8.4.1 Roller transverse fOrce ratio...... s 22
8.4.2 Carrier transverse force ratio...... s ———————————————— 22
9 1D JET0r ) o W0 o L) o 23
9.1 T 5 ) o | 23
9.2 Main body of the rope and 10Ng SPLICE .....ccviiiicsrsrnssinisissss s ——— 23
9.2.1 Ropes examined by magnetic rope testing (MRT) .......cccumnmnmimnmnmmsesnsisimmmssssssssssssssssssssns 23
9.2.2 Ropes examined by visual inspection (VI) ......cusmmsssmssssssissismsmsssssssssssssssssssses 23
9.3 T @INSIOM FOPIES wouuurnseransmsnssnsssssssssssssssssssnssssssssasssasssssssssasssasssssssssasseasssssssssss sesssmnesEERSEARRESE SRR RERR AR R RE R AR RERERER R B R RS 24
9.4 | I Tor= 16 L3 o) o 10 = L0 ) o 24
1o 2 O €< 1T i | 24
9.4.2 Main body Of the IO Pe ... ————————————————— s ——— 24
L2 2 0 T ) | 25
9.5 L0 T U 4 Lo I . 25
1o 25T T O 11 LT B0 Tl (] 25
1o TSI 01 1) o) o L .« 26
10 Storage, handling, transportation and installation (including tensioning, connecting and/

(00 0] 0] L . 26
0 LR T 7 U= - | 26
0 (1) o= . 26
10.3 Handling and tranSPOrtation ... ————————————— s ———— 26



EVS-EN 12927:2019

10.4 Installation (including tensioning, connecting and/or splicing) ......cccusssssssssssssssssssssssnnas 27
B =) 1 1) | 27
10.4.2 Measurements, adjustments and FeCOTdS. ... —————————————— 28
11 Splicing of 6 stranded Steel WIre FOPES ... asas 28
0 s O 7 5 ) 1 28
B Y 0 Y U CoT30 T 1) 14 =T o 28
0 0 - 1 1) 7 ) 28
11.2.2 SPLiCE AIMENSIONS ..cucuieieiuiurnssssssisssmsssssssssssssss s e e e R SRR AR SR SR SRS R R A A AR R E AR AR AR AR SRR AR R R R 29
0 IR D 1o Yot 11 0T 1 U L0 ) o 29
12 00 0 L0 0. 29
0 T 7 1 =5 - | 29
I 1 T ¥ 29
12.3 Execution and CONfOITILY ... sssssssssas s s s ssssssssasasans 30
0 S 1 L= Y 0 £ o, 30
0 T 1 =) - 30
I T 1 T ¥ 31
R S I L ) 1L = Ut 11 o, 31
12.4.4 SOCKEtING @XECULION c.eiurrcsisrasesiisnsssssssssssss s ssssssssss s s sssss s s e 31
B2 ST 4 =1 1§ 03T o £ 32
B 20 B 7 1 1) o 1 32
T 0 T . T, 33
BT T LT D 011D = U 11 o, 33
B2 T 5T oL (0 33
12.6 Drum (Fixing drum and anchor drum) ... 34
B0 & 10 U o ) 0 o 34
B2 A T LT o 34
L2720 ) (LU ot 35
12.7.3 Execution and MaiNtENANICEe.....ccuisisisismsssmsssssssssssssssssnsassssssssssssssssssssssssssssssassssssssssssssssssssssssssasasassssssess 35
B 2 T T (e 1 o £ o 36
LI S 200 T 74 111 13 =3 (o 1 36
IR S IV 03 2 100U 0 ) 36
B T Y =0 - 36
12.10 GUIPPEA @Y€ ..uciirirrssmstsssnsessssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssssasasanss ssssssssssssassssasasasassssnsssnsssssssnsssnsasasasas 36
12.11 Ferrule SECUIEM @Y€ ......uummummsmsmsmsmsnssssismsssssssssssssssssssssssssasssssssssssssss st sssssssssasss s s s sesess st st st smsmsasasassssssess 36
B0 2 ) ol 0 ) Lo o 36
13 L =D L] 1B ) Lo 36
3 00 T 7 1 = - 36
G T Y ) o 4T 1 44
0 s B T 4 1) o 1 44
13.2.2 Rope cleaning and IUDIiCation ... s 44
13.2.3 Relocation of carrying ropes, fixed grips on monocable aerial ropeways and signal
0001 44
13.2.4 Relocation of SigNal FOPES ... s e 45
0T 20 ¢ o i 0.« 45
13.2.6 Shortening of rOPE LOOPS ... s 45
13.2.7 End fiXing Of tOWINGZ COTAS ....couninmnmnmmmnmnisisismsmsssssssssssssssssssssssssssssssssssssss s sssssssssssssssssasassssssssssssssnssnsssans 45
LIRS 70 T (11 o1 ot 1) S 45
T 0 ) £ 1) - | 45
13.3.2 Personnel reqUITEIMEINLES ......coimmsmsmssssisisssssssssssssssssssssssssssssasssss s s s s s se e e R AR 46
13.3.3 INItial INSPECHION iR 46
13.3.4 Periodical iNSPeCtioN......ccccmimsmsmsmsmsmssisisisissssssssss s sssssasssasas s s s s s s s snsnsmsasasasas 46
13.3.5 Extraordinary inSPecCtion....... s sssssssssssasssassssssssssssssssssssssssasasasas 46



EVS-EN 12927:2019

13.3.6 Visual inSPEeCtioN (VI) ...ccccnmnmnismsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasssssssses 46
13.3.7 INSPECHION LY PES..uiiiiiiismstssmsmsnisssmsssssssssssssssssssssssssassssssasssssssssssssssssssssssessssssssessssnsssmssssessssnrsmsaRsERE LR SR SRR SR RERS 47
13.3.8 Optical inspection devices (OID) ... s 47
13.3.9 MEASUTCIMEIIES ..uciuiurrsmsscmssssssssnsssssssssssssssssssssans e s assas e aa s AR AR S AR AR R AR AR AR R R SRR AR AR AR R RS EE AR AR ERRR AR R R AR R R AR R SRR RS 47
13.3.10 Magnetic rOPe teSTING....ccuuimrmsmsmsmsmssssssssnsssssssssssssssssssssassssss s smsss s s s m s b sa s R A s e E R E s e R s e e R R R e e 49
13.3.11 Radiographic teStiNG ... s ssssss s s sasas s asass 49
0 20 T 170 =3 010 o 49
BSOS T80 B3 20 0 3 0 0 b Uz U0 ) 49
S =3 1 7= 1) (T 50
B R S - 1 1) - ) 50
13.4.2 SranAed FOPE...ccourrmmsmsmsmsmsmsmsssssssssssnsssassssssssssssssssssssssssesssasasas s s s sessssssassssesasaRSR SRR ER SRR SR SRR R SRR RN RN RN SRR R SRR R R RS 50
S 0 B 0 o £ T o0 ) I 50
S LN ol 1) Dt 00T 51
14 Magnetic rope testing (MRT) ... ssssssssssssssssssssssssssssses 51
0 T 7 1 = - | 51
0 2 13 000D 00T 41 1) o 51
14.2.1 Function and operational principles of magnetic flux leakage instruments...........couosusesenenns 51
0 A T o U= Vo 52
14.2.3 Visual display unit and permanent recording inStrument ..........coosnmnnmss—————- 52
300 T T o 0 00 LD 52
0 TR0 T o) Y07 () L) 52
0 T {4 F o 52
03 TS T AT o T o1 0 o 53
14.3.4 Interpretation Of FESUILS ... —————————————— 53
14.3.5 Instrument VerifiCation.....u i ssasass 54
15 Fire protection and fire fighting ... ————————— 55
Annex A (informative) Guidelines for executing visual inspection type “A” ... 56
Annex B (informative) Magnetic fluX denSity ... 57
Annex C (informative) Magnetic rope testing - Personnel qualifications levels ........ccococvirnnnerennnnns 58
Annex D (informative) Bolted clamp - Calculation of slipping force .......——————— 60
Annex E (informative) Determination of intervals related to visual inspections..........c.cococumssseneseens 61
E.1 T 5 <) o | 61
E.2 Operational CONAILIONS ..o ———————————— 61
E.2.1 Bendings of Stranded FOPES.......cuummmsmsnisisismsmmsmsssssssssssssssssssssssssssssssssssss s sossssssssssssssssssssssssssssasasases 61
E.2.2 Number of passages of rollers per year for locked coil ropes.......cnmiinmmnmsnsnsnsmsssssssssssssanns 61
E.3 Operating PerSONNEL ... s R anae 62
E4 Carriers related CONAILIONS ... ————————————— 62
E.5 LOF: 101 L2707 3 %0000 0¥ 140 = 100 ) 63
E.6 Environmental CONAItioNsS ... s sssssssasases 63
E.7 Final evaluation and reSult...... s 63

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of Regulation (EU) 2016/424 on “Cableway installations” aimed to be
L)) T 65



EVS-EN 12927:2019

European foreword

This document (EN 12927:2019) 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 November 2019, and conflicting national standards shall be withdrawn
at the latest by November 2019.

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

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of Regulation (EU) 2016/424.

For relationship with Regulation (EU) 2016/424, see informative Annex ZA, which is an integral part of this
document.

This document replaces:

— EN 12927-1:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
1: Selection criteria for ropes and their end fixings”

— EN 12927-2:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
2: Safety factors

— EN 12927-3:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
3: Long splicing of 6 strand hauling, carrying hauling and towing ropes

— EN 12927-4:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
4: End fixings

— EN 12927-5:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
5: Storage, transportation, installation and tensioning

— EN 12927-6:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
6: Discard criteria

— EN 12927-7:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
7: Inspection, repair and maintenance

— EN 12927-8:2004: Safety requirements for cableway installations designed to carry persons - Ropes - Part
8: Magnetic rope testing (MRT)

During the systematic review regarding the EN 12927 Part 1 to Part 8, it was decided to merge the 8 parts into
one single document.

In comparison to EN 12927, parts 1:2004 to 8:2004, the following major changes have been applied:

— the former parts 1 to 8 have been merged to a single document in order to simplify orientation in working
with the standard. Following this principle, the former paragraph-references had to be changed in total.
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Therefore, especially general chapters like “normative references”, “terms and definitions”, “safety
principles” and so on, now have been compacted for a better overview;

— ambiguous or unclear details of the former versions have been generally rewritten and improved;

— technical developments since the last versions have been adopted to the actual state of the art, e.g.
inclusion of optical inspection devices;

— requirements and descriptions in the scope of inspection methods have been improved and extended to
details, especially for visual inspection;

— requirements and descriptions for storage, handling and transportation have been improved and extended
to details.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This document specifies the safety requirements applicable to:

— Selection criteria for ropes and their end fixings

— Safety factors (excluding brake ropes)

— Discard criteria

— Storage, handling, transportation and installation (including tensioning, connecting and/or splicing)
— Long splicing of 6 strand haulage, carrying-hauling rope and carrying-hauling rope (for ski-tow)

— End fixings

— Maintenance

and the minimum requirements applicable to:

— MRT, visual and radiographic equipment and procedures for the examination of steel wire ropes.

This document is not applicable to cableway installations for the transportation of goods nor to lifts.

This document includes requirements relating to the prevention of accidents and the protection of workers
irrespective of the application of national regulations.

National regulations of a building or federal/state nature or which serve to protect particular groups of people
remain unaffected.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content constitutes

requirements 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 1559-2, Founding — Technical conditions of delivery — Part 2: Additional requirements for steel castings

EN 1709, Safety requirements for cableway installations designed to carry persons — Precommissioning
inspection, maintenance, operational inspection and checks

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

EN 1908, Safety requirements of cableway installations designed to carry persons — Tensioning devices

EN 1909, Safety requirements for cableway installations designed to carry persons — Recovery and evacuation
EN 10228-1, Non-destructive testing of steel forgings — Part 1: Magnetic particle inspection

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

EN 12385-4, Steel wire ropes — Safety — Part 4: Stranded ropes for general lifting applications

EN 12385-8, Steel wire ropes — Safety — Part 8: Stranded hauling and carrying-hauling ropes for cableway
installations designed to carry persons
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EN 12385-9, Steel wire ropes — Safety — Part 9: Locked coil carrying ropes for cableway installations designed to
carry persons

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

EN 12929-2, Safety requirements for cableway installations designed to carry persons — General requirements —
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 13223, Safety requirements for cableway installations designed to carry persons — Drive systems and other
mechanical equipment

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

EN 13411-2, Terminations for steel wire ropes — Safety — Part 2: Splicing of eyes for wire rope slings
EN 13411-3, Terminations for steel wire ropes — Safety — Part 3: Ferrules and ferrule-securing

EN 13411-4, Terminations for steel wire ropes — Safety — Part 4: Metal and resin socketing

EN 13411-5, Terminations for steel wire ropes — Safety — Part 5: U-bolt wire rope grips

EN 13411-6, Terminations for steel wire ropes — Safety — Part 6: Asymmetric wedge socket

EN 13411-7, Terminations for steel wire ropes — Safety — Part 7: Symmetric wedge socket

EN 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

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

EN 13796-3, Safety requirements for cableway installations designed to carry persons — Carriers — Part 3:
Fatigue testing

EN ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method (1SO 148-1)

EN ISO 5579, Non-destructive testing — Radiographic testing of metallic materials using film and X- or gamma
rays — Basic rules (1SO 5579)

EN ISO 9554, Fibre ropes — General specifications (1SO 9554)

EN ISO 10547, Polyester fibre ropes — Double braid construction (ISO 10547)





