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Natlonal foreword |

This British Standard is tho UK implementation of EN 14492-1:2006.

_ The UK participation in its preparation was entrusted by Technical Committee

MHE/3, Cranes and derricks, to Subcommitiee MIIE/3/6, Winches, hoists,

request te its'secretary.

EN 14492-1:2006 is a candidate “harmonized” European Standard and fully
takes into account the requirements of the European Commission mandate
M/BC/CEN/92/46, Standardization mandate assigned to CEN/CENELEC
concerning equipment and proteciive systems intended for use in potentially
explosive atmospheres and M/BC/CEN/O1/1, Standardization request to
CEN/CENELEC concerning machines presenting hazards due to mobility or
load lifting, given under the EU Machinery Directive (98/37/EEC), and
intended to lead to CE marking. The date.of applicability of EN 14492-1:2006
as a “harmonized” European Standard, i.e.-the date after which this standard
may be used for CE marking purposes, is subject to an announcement in the
Official Journalof the European Communities. _

EN 14492-1:2006 is the subject of transitional arrangements agreed under the

‘European Commisgion mandate. The Member States have agreed a nominal

transition period for the co-existence of EN 14492-1:2006 and their
corresponding national standard(s). Ii is intended that this period will
comprise a nominal nine-month period during which any required changes to
national regulations are fo be made, followed by a further nominal
twelve-month period for the implementation of CE marking. At the end of this

- .co-existence period, the national standard(s) will be withdrawn.

In the UK there are no corresponding national standards,

BSI as a member of CEN is obliged to publish EN 14492-1:2006 as a British
Standard. The UK National Committee would like to draw attention that this
standard is primarily intended for winching applications where a load is to be
dragged on level ground.er up an incline. _
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 cannot confer immunity from
legal obligations. .. :

Amendments issued since publication .
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: FOreWord- '
This document (EN 144921 20&6) has been preparedby Technical Committee CEN/TC 147 "Cranes — Safety”,
dhe secretanat of which is held by BSI. : _
“This European Slandard shall be-given the status of anational standard; either by publication of an identical text or
by endorsement, -at the’ Iatest by March 2007 and: conilrchng nafional standards shall be: withdrawn at the iatest by
- March 2007. .

This document ha.s been prepared under a mandete given to CEN bythe European Commission andthe European
Free Trade: Assecrahon and supports essential requrremertts of EU Directive(s).

For relahonshrp with EU Drrectrve(s) see- mformatve Annexes ZA and ZB, which are mtegral parts of this.
‘document. ’ _ .

For the felationehip:u&th eﬂxer*European“Si:andards'for--cranes .see-informative Annex G.

“This. rs1he first part of the standard "Crarses _Powerdrwen winches and. heists”. The parts ofihe standard are:

— Part1 Power driven wrnches o

— Part2 Power driven: horsis :

Accordrng {0 ‘the CEN/CENELEC miemai Regulat[ons “the national smndards orgamzatlens of the following
countries are bound to. implement this - European Standard: Austria, Belgium, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece; Hungary, lceland, Ireland, ltaly, Latvia, Lithtania, Luxembourg, Malta,

' Ne&rertands Normy, Poland Pomrgal Romanla Sloyakia, Slovema Spain, Sweden Swrlzerland and United
‘Kingdom. . .
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Introduction

-This ‘European Standard is -a -harmonised standard te. provide ohe_.- means for power driven winches to conform fo '
ﬂme.essenﬁal-healﬂm and safely requirements ofthe Machinery.Directive, as amended.

.'I"hejmachinery concemed and the -extent fo which hazards, hazardous situations and events .are Eovered are
indicated in the scope of this EurqpeanfStandard. :
“This European Standard is a type C-standard as stated in EN 12100-1.

When provisions of this type C standard are_-ciiﬁerentfrorn those stated in type A or:B standards, the'provisions of
this type C standard take precedence -over the provision of the other standards, for machines that have been
designed and built in accordance with the provisions of this type C standard.

6 ,
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1 Scope |
- This European Standard is- app'ﬁéable.m the design, :inf:ormaﬁ.on for use, maintenénoe and testing of power.diiven

winches for which the prime mover is an electric motor, hydraulic motor, internal combustion motor or pneumatic

.motor. They are designed for the lifing-and. lowering offoads which are suspended on hooks or.other load handiing
devices or for the lifting and lowering of loads on inclined-planes or the exclusive pulling of IJoads on. planes which
are normally honzontal
NOTE Within the .peﬁoad.cf-!uﬁ lization, the | piace bf use nfa.‘vﬁiﬁch may be variable.

As aTule, ra winch is used amlhout any 'addﬁéo.naijtansppd mévement’.

This European_'.Sﬁndar;dfis applicable to the following types of winch:
a) rope winches;. § |
b) chain winches; _ o

) belt vwnches,exceptsteel belts ‘usedﬁs..hoisﬁng;-m-édia; -

9. tactonwinches. . I

These types.of winf:hes aytod) salso.'fiﬂclude, the following specific applications:

— vehicle re@ew.whdl'es.‘;.

— winches on boat rallers;

— forestry wind1es* _

— winches for stahonaw offshere app&ca’ﬂons |

— wmch&s for drilling. appt;catons
— winches fobe used-exclusively for the buﬂing of loads.

NOTE  Examples are shownin Annex A.

o | -
Provided by {HS wnder Scense. with BS1- Uneontrolled Copy
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This European Standard does not apply io:

_ power-driven hosts in accordance with EN 14482:2;

— winches for seagoing 'vessels and mobile offshore umts, '

— winches for the lifing of persons |

—  NGL building horsts in accordance with EN 14492—2

— winches for the handiing of hot. molten masses (nsk covered by EN 14492-2).
The signi’ficantzhazards- covered by thlsEuropean Standard are |dent|ﬁed in Clause 4.

This European Standard does not specify addmonal requrrements for hazards related to the use of winches in
explosive atmospheres in underground works.

This document appires to wmches manufactured after approvat by CEN with a transitional: period of 2 years.

2 Nonnative.:réferences

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

‘EN 418:1992, Safety of machinery— Emergency stap ;eqmpment, functional aspects — Principles for design

EN563:1994, Safety of machinery — Temperatures of touchable surfaces — Ergonomrcs data to establish
temperature limit values for hot surfaces .

EN 818-1:1996, Short link chain for fifting purposes — Safety Part1: General cond:trons of acceptance

EN 818-7:2002, Short fink chain for: frﬂmg PUrPOSEs — Safety— Part 7: Fme tolerance horst chain, Grade T (Types
T, DAT and DT) .

‘EN 954-1:1996, Safety of machmery — Safety re!ated parts of controf systems — Part 1: General pnncrples for
desrgn .

EN 982:1996, Safety of machmery— Safety. reqwrements for fluid power systems and their components —
Hydraulics

EN 983:1996, Safety of machmery_ Safety requrrements for fluid power systems and their components —
Prneumatics

- EN 1127—1 1997, Explosrve atmospheres — Explcsron preventron and prctectfon — Part 1: Basic concepts and
methodology _

EN 12077-2:1998, Cranes safety — Requirements for health and safety — Part 2 Limiting and indicating devices
EN 12644-2:2000, Cranes — Information for use-and testing — Part.2: Marking

EN 13001-2:2004, Cranes — General design— Part 2 Load actions

EN 13411 -3:2004,. Ferminations for steel wrre 'rcpes — Safety — Paft 3: Ferrules and ferrufe-securing

EN 13411-4:2002, Terminations for steel wire .rope's — Safety — Part 4 Metal ‘and resin socketing
“EN 13411-6:2004, Terminations for steef wire ropes--— Safety—-— Part 6: As ymmetric wedge socket

EN 13411-7:2003, 'Terminaﬁons for steel wire ropes — Safety — Part 7: Synrmetric wedge sockef

38 . ' ' .
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EN 13463—1 2001 Non-e}ectncal eqmpment for potentraﬂy explosrve afmospheres — Part 1. Basic method and.
requirements ‘

EN 13463—5.2003 Non—e.‘ec@cal equwment mtended for use in potenttaﬂy explosive aimospheres — Part &
Protection by constmcirsnal safety “c” -

EN 13557:2003, Cranes — -an_tfols.:and;:controf.'sfaﬁons
EN 14492-2:2008, -Cranes-—-'Pawa{--dﬁvah winches and hoists — Part 2: Power driven hoists |
EN 60034-1:2004, Rotating electrical machines — Part 1: Rating and performance (IEC 60034-1 2004

EN 60079—9 2094 Eiectnca! apparatus “for exp!oswe gas atmospheres — Part O General reqw::ements
(IEC 60079-0 2604} .

EN 60079-7:2003, Elacmcal apparatus Hor - explaswe gas atmospheres — Part 7:- Irj.creased safety ‘e’
{FEC 60079—7.2001) .

EN 60204-32:1988, Safety of machmery— Efaotncal equrpment of machines — Part 32: Reqwrements for hoisting
machines ﬁE C 60204-32: 1998)

EN 60529 1991 Degrees of protectron provided. by enciosures (IP—cade)

EN 61009—6—2 72005, Electromagneﬁc sompatrbdfty (EMC) Part 6-2: Genenc standards — Immumty for industrial
environments (IEC 610@-6 2“2005)

EN-61000-6-3:2001, E!actromagnetm compaftbmty (EMC) Part 6-3: Generic standards; Emission standard for
- residential, commercnal and Itght-mdustnaf eﬂwronments (IEC 61000-6-3 1996, modified) . :

EN 61000-6-4:2001, Efeotromagneﬂc compatfbmn/ (EMC) - Part6-4 ‘Generic standards -Emission standard for
mdustnal enwronments {/EC 81000-6-4:1897, mod;ﬁed)

EN I1SO 3744:1995, Acoustics — Datenmnatxon of sound power levels. of noise sources. using- sound pressure —
Engmeermg method in an essenﬂai free ﬁeld overa reﬂecimg piane (150 3744:1 994)

EN IS0 4871:1996, Aooustfcs~—-— Declaranon and venficat:on of noise erission valuas of machmery and equ;pment
(IS0 4871: 1996) ' :

EM ISO 11201:1995, Acaustscs _ No:se emrtted by machmery and equipment — Measurement of emission sound
presswa levels at a work station and-at other specified 1am;n‘:ons — Engineering method in an essentially free field
overa refiecting plane (ISO 11201:1995)

EN ISO 11688-1:1988, Acoustrcs —_ Racommended practice for the desrgn of iow-noise machinery and equ;pment
— Part 1 Plannmg (ISO/TR 11 688-1 1 -995) . :

ENISO 12100—1 2003, Safety of mashmery-—— Basic concepts general pnnc:ples for desrgn— Part 1: Bas;c
terminology, methodoﬁogy (IS0 12100-1:2003)

~ ENISO 12100-2:2003, Safety of machmery— Basic- aoncepts general principies Tor des:gn Pan‘ 2: Technical
. principles (1S0 1210022003) '

ISO 606.2004 Short-pitch transm:ss:on prac:sron rofler and bush chams aitachments and associated ‘chain
sprockets ;

IS0 4301-1:1986, Cranas and hﬂ‘mg appliances — Classification — Part 1. Gereral
IS0 4308-1:2003, Cranes and lifting :appfiances-——.SeIécﬁon of wire ropes — Part 1: General
ISO 12482-1:1995, Cranes — Condtﬂan momtonng — Part1: General

FEM 1 .001:1998, Rules: forthe des:gn of ho;stmg appi;ancas booklets 1,2, 3, 4, 5and 8
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FEM 9.901:1991, Rufes for the design of series lifting equipment and cranes equipped with series fitting equipment

3 ' Terms and definitions
For the purposes of this document, the terms and definitions given in EN ISO 12100:2003 and the following apply.

3.1
- anchorage
complete device to anchor the hoisting medla foa fixed. po:nt

32
belt drive
- .system of belts, belt pulleys, belt drums and beit anchorages

’3.‘3
chain drive
system of fine tolerance steel link chains, rolter chains, driven and non-driven chain wheels and chain anchorages

34

direct control : ;
main -power circuit is directly controlled by the hand controlled actuator without -additional means between the .
actuator and the main. power carcunt o

35
fleet angle
angle gor §- aor f+ a(see Figure 1)

10
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Key

f="fieet angle on the pulley -

B-aor f+ a=fleet-angle onthe drum
= angle of the grooves on the.drum

Figure 1 —¥Fleet angle

On drums without grooves, the ﬂeet angle is the angle between the rope axis and a line drawn. pelzpendlcular to the :
axis of the drum ' :

3.6
force transmission
“two or more connected parts which transmit forces

B T

forestry winches -

rope winches ﬁtted to forestry machines ‘such as pushlng tractors and row crop tractors according to
ISO 6814 and used on agncultura{ tractors, e.g. for fiting-in a three—pomt rod assembly, used for pushmg works in
the for&et '

38
hoist medlum or pullnm mediom
either rope, belt, steel fink cham ot roller-chain that conmects the \Mﬁch 1o the load

3.9
‘hydraulic eomponents
elements {e.g. switches, valvw ﬁlhers) mterconnected and: fnrmmg an operational hydrauhc system

- 310

 hydraulic overpressure
pressure exoeedlng the rated:pressure-or dynamw pressure

3M

hydraudic systems
definition in 1SO 5598 applies.

3.12

hydraulic transmission. .
supply, conirol and dtstrﬂauhon of energy by means. of pressunsed fluid

11
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313
indirect control .
main power circuit is confrolled by addltlonat means between the hand controlled actuator and the main power

circuit

3.14
liftingflowering =
movement of loads with the level of the load. being changed

NOTE Ufhngnowenng is the verhcal orthe vertlcal and horizontal movement of 1he ioads and alt combinations. -

3.15
-‘maximum speed .
maximum of all speeds in the kmd of movementln accordance with-the intended purpose {lifiing, lowering, pulling)

NOTE For inverter driven winches thls speed can occur atthe ma:umum frequency but with a load smaller than the rated
capacity of the winch. .

3.16
power source
energy to drive the prime mover of a wmch e.g.. electrical, hydraullc pneumat]c or. by internal combustion

317

pulling

moving of ioads .on planes which are normally horizontal; in-case of the pulling force being removed from the load,
caused by stopping or failure of the winch including hoist media, no load movement takes ptace For each working
cycle, the pulling media needs to be spooled off respechvely pulled out

" NOTE Pulling is a special case of a toad movement with the Ioad movement taking place on a surface the inclination of
which is aimost zero or insubstantal. .

318
pulling force
force which the wmch is demgned to pull

3.19

rated mpaclty -
load that the winch is d&elgned to lift; in case of \Mﬂches with mulh-layer wmdlng, this is the value in‘the top layer of

the-drum -

3.20

tated capacity I|m|Iaer

device that automatically prevents the winch from handlmg loads in excess of its rated capacnty, taking into account
the dynamic effects during normal operahonal use,

This can-be achieved by limiting the force fiow (direct acting rated capacity limiter) or by switching off the energy
. supptyto the Ilttmg drive and stopping the’ hﬂlng movement (mdlrect acting rated capacity limiter)

3.21
rated lifting speed
linear speed of the load when Ilftmg a ioad correspcndmg to-the rated capacity of the winch

— incase of eiectnc motors at rated voltage and rated frequency as indicated on the nameplate
— in case of hydraulic motors at rated flow as mdlcated on the nameplate

— in case of pneumaﬁc motors at rated pressure as indicated on the nameplate.

For rope winches, the speed at the lowest rope-layer on the drum

3.22

rated fowering speed
linear speed of the hoist medium when Iowenng a Ioad correspondmg to the rated capaclty of the winch

12
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— in case of electric motors ihe rated voltage and rated frequency applies;
- in case of hydrauhc motors the rated ﬂow applles

— incase -ofpneumairc mqtors. the rated: pressure-' appltes.

- For rope winches, the 's;oeed;-at th;e .Iovrest'.rope-layeruon the.drum

323 -

rated: pressure '

pressure in hydraulic or pneumatrc syMns at which the component is intended to operate for @ number of
repetitions-sufficient to ‘assure adequate service Ilfe - .

324

rated pulimg speed
finear speed of the lead when pulhng under ﬂre effect of a Ioadcorrespondmg to the pulllng force of the wmch

— incase of eie_ctnc «motors_, the rated voltage -and rated frequency applies;
— incase of hydraulic motors, the rated flow applies;
— incase of pneumatic motors, the rated pressure applies

325

rope anchorage
arrangement comprising the parts which connect the rope termination to the major-load bearing structure e.g. pins,
bolts, compensairng levers, tensmn rods - ;

NOTE This dm-not-mciude the rope.f_astening_ on the rope-drum.

3.26
rope drive _ :
system of ropes mnnlng on rope drums or tachon sheaves and over repe sheaves and rope aftachment parts

- 327
rope end termination
.arrangement that has direct contact wwnhe rope in order g allow its connection to e.g. rope anchorage and hook

. 328
rope fastening on the ‘ropedrum = '
all parts with which therope is‘fastened on the rope drum

3.29

stalitorque-{ofan a.c. metor)

maximum steady—sta’te asyﬂchrony torque wmch the motor develops without an abrupt drop in speed when the
moior is- supplred atthe rated voltage and frequency

330

vehicle recovery-winches _ :
winches fitted e.g. onto a service car. ‘I‘hey are used for.loading or pulling an inoperative vehlcle onto the service
car, or for parily lifting an moperatlve vehicle. Also, ﬂ'ley may be used for unloadlng or puulng off an inoperative
vehicle. - .

Vehrcle recovery winches may- atso be ‘directly-fitted to a vehlcle and used for setf—recovery arrdlor recovery of
another. vehrcie

331

-winches

machines designed for ‘the liffing and- Ioweang of loads which are suspended on hooks or other load handling
devices, or for the ‘moving (pulling and Iowenng) of Ioads on inclined planes, or the exciuswe pulling of loads on

13
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: planes which are normally hotizonial. They use ropes, chams or belts wound in one or more layers onto a drum, or
ropes in fraciion sheave drives _ .

NOTE Examples are given in Annex A.

3.32

winch load

Ty

load including afl the masses of a load equal to the rated capagcity of the winch, the hoist medium and the fixed load
lifiing attachments, e.g. hooks, grabs, magnets, hfhng beams vacuum lifters

333

winches on boat trailers

rope winches or belt winches fitted to boat trailers and used to lower the boat from the trailer into the water, or to
pulithe. boat out of the water onto the trailer -

334
_ working -coefficient for ropes, chains and belts : ' g
minimum breaking force divided by the static force which corresponds either to the pulling force or to the rated

capacity

4 List of significant hazards

Table 1 shows a list of significant hazardous situations and hazardous events that could result in risks to persons
during normal use and foreseeable misuse. It also contains the relevant clauses in’ this European Standard that are
necessary to reduce or eliminate the risks associated with those hazards.

The signiﬁcant hazards are based upon EN 1050.

Britsh Standands skision
Frowdedbvl!‘lsmieumwm- Uncontralled Copy . -
or dng pesmitie: ; from HS Mot for Resale




 EN 14492.1:2008 (E)

Table 1 — Llsf ofsmtﬂcarrt hazaﬁds and associated requirements.

Kl [ Mechanical hazards due to;
— machine parts or workpieces, .g.: 5.1
é) shape; o . n.a.
b} relative Iacatlon .. 51
€) .mass: and stability . (potennai energy of elements _ T '
which may -nove underthe: effect m‘grawty) 5.1, 5.2, 5.3, 54,55, 57, 5.9,
- dy n'mss ‘and ‘velocity (kinefic energy ‘of .elements in 5154, 5155, 5156, 5.16.5,
. cnﬂﬂ‘OHedormmonh'olledﬂmmn), . jg }g g 5. 157 5 17 4 5.17. 5,
€) inadequacy of mechanical strength - '
— accumulahonafenergymsrde*ﬂ'le machinery, €.g.: 54 -
i elastib*éiemen&fspﬁngs) 5.10, 5.11
g) sliquids and gases under pressure; 1514143
‘ —the effect of vacuum .
f14 | Crushinghazard 5.1,5.7.2,5.7.4
12 o Sheannghazard B 151 S
113 Cutlzngorsevennghazard 151,583, 5169
114 1 Entaniglement hazard - 51,57.2,574,58.3
15 | Drawing-in twtrapptnghazard 151,572,574,583
16 . |!mpacthazard 151,582 5169
17 { Stabbing or punciure hazard Iy 5.1 _
1.8 { Friction or ahrasmn hazard . . 51,5.7.2,57.4,5.7.9,5.8.1
19" { High pressure fluid injection: or: qecuon hazard 5.11.4.2,5.115, 51163
{2 | Electrical hazards due to: _' - I
21 contact of persons. with five paris (direct comact) 521,5.12,512:4
22 cen_tact_ of persons with parts. which have become live 1 5.2.1,512,5:124
_ | under faulty conditions {indirect contact) . . '
123 ] ~approactyfo live parts under high ynltage 15121
124 | electrostatic phenomena. 1512
25 1 thermal ‘radiation - or - other phenamena such as the| 512 -
| 1 projection  of ‘motten - partlcles -and ohemlcal effects from |
1 ¢ 1 'short circuits, overloads ate. _
13 - | Thermabhazards, resulfing in: - C )
31 | bums; scalds and dher injuries by & possible contact of | 5.1,5.11.6.5,5.11.68, 5.14
| _- persons with ‘objects or materals WIﬂ'l an.exfreme- ‘high or .
| low temperature, by flames of explostons -and also ’oy the
- { radiation of heat sources N '
132 damage to heaith by hot orco!d workmg enwronment | na.
4. £ Hazards«genemtedzbg noise, resulting in: , _'
| 44 - { ‘hearing-loss (deamsess} other. physlolegtcal dlso:ders (e g.]1513,72, Amnex F .
: loss of balance, loss of awareness) - 1 :
142 "--mterference wﬂh speech eommunlcahon acoustic signals | 513, 7.2, Annex F
elc. : .
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Table 1 (conbnued)

Relevant clause(s) in this
Hazards European Standard
15 1 Hazards generated by wbration dueto: '
51 f.use of hand-held machines resulfing in a varlety of | na.
. ‘neurological and vascular- disorders _ ‘
152 whole body vibration, partlouiaﬂy when combined with | n.a.
| : -| poor postures
6 Hazards:generated by ladtatlon dueto: 1
61 | ‘fow frequency, radio frequency radiation, micro waves na.
62 | infrared, visibie and ufiravioletlight. = ‘na.
163 X and gamma rays ' na.
164 } alpha, beta rays, electrcn or-ion beams; 'neutrons ha.
65 | lasers ' na.
17 ‘Hazards generated by materials and substances {(and
their constituent elements) pmcessed or-used by the
_ _ '| machinery due to:
71 | hazards from contact with or mhalatlon of harmful fluids, | 5.11.2
- | gases, mists, fumes, and dusts
172 - 'ﬁieoréxp!osi'onhazard - 5.11.6.5, 5.11.6.6, 5.14, Annex B,
; : Annex C
73 | biological or mmroblologlcal {viral or bacterial) hazards ha.
8 Hazards generated by = neglecting ergonomic
.principles in machinery design as, e.g. hazards from:
81 unhealthy postures of excessive -effort 521
82 | inadequate consideration of hand-arm or foot-leg anatomy | n.a.
83 I 'neglected -us'e-of'personael pfohecﬁon.=equipment 1.na.
8.4 { inadequate local lighting ' 17
|85 mental overload and under-load, siress - na.
86 “human error, human behaviour 521
87 . | inadequate . design, locahon or identification. of manual | 5.2.1,5.12
' | controls . :
i88 inadequate design or location of visual display unlts {1521,5.12
18 | Combination of hazards n.a.
110 . Unexpected start-up, unexpected’ overmnloverspeed
| 1 (orany similar malfunction) from: _
10.1 . faiﬁlreldisorder-ofﬂre.conh'olsyétem' : | 821, 523, 525, 54, 5103, |
. : 1510.4,5105.1,5.11.6:1,5116.2,
5.12.4,5127,5.12.82 :
1 102 | restoration of energy supply after an interruption 521,52.3,5105.1,512
103 | extemal infuences on electrical equipment 1 5.12.3,5.13
[ 104 "1 other external mﬂuences {gravity, wind etc) 54
105 errors in the software - 1525512
| 1086 ‘| efrors made by the operator (due to ‘mismatch of.{ na.
machinery . with “human’ charactens‘hcs and abllmes
_ see 8.6) .
H | impossibility of stoppmg ﬂ'le ‘machine in the best | 521, 523, 5.105.1, 5.105.2,
: 1poss:ble conditions 1511.61,5124,5127 '
16
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| Hazalds L Rel;:::;::‘uss;ﬁ:l :1':1is-
{12 | Variations.in the. mtatnnal | speed of tools n.a. '
113 | Failure 6fthe power supply 54, 51022, 51162, 512,
5128.2,5.157
14 : 'Eailuere-e‘efsﬂme- oqntmhzimit : 521, 523, 525, 54, 5103,
' K S 5.10.5.1, 5115, 5.11.61, 5.12,
o . 2.12.7,5.12.82
|15  |Enorsoffitting: = 51,5767 -
16 ‘Break-up during operation 5.1,5.4,5.5,5.7.8,5.8.4,59.2
17 _Fa!llng or ejected objects orfluids 511.6.3 o
18 Loss of stability/overtuming of machinery | na.
19 Sllp, tnpﬂnd'fallnf persons (reiated to machmery) - | na
: Add-itinﬁal hazards, hazardous situations and hazardous events du»e {o mobility -
20 | Relatingto thetravelling function:
| 204 | movement when startingthe'engine - | na.
1202 movement wmm a-driver atthe- drwmg pnsmon n.a.
a 203 | movement without all paris in a safe position n.a.
| 204 excessive speed of pedestrian controlled machlnery n.a.
| 205 aexoesswe»osplllahons when ‘moving - ' n.a.
206 _ msuﬂic!ent abllity of : machmery to- be siowed down, | na.
' | stopped andmlmabmsed :
21 | Linked to-the work pos&tmn (mcludmg dmmg station)
N ' onﬂ:emachnedueto. _ _
214 fall of. persons ‘ﬂurtng access 1o (or ailfrom) the ‘work-T n.a.
| -position .. °
212 . | exhaust gases!lackuf oxygen atﬁle mrk position n.a.
213 .| fire (Bammability of the cab, lack of extmgunshlng means) 4 na
1214 | mechanical hazards at the work: pesthon n.a.
' - a) confactwith the wheeis
 b) roliover;
). Tall of ebjects, penetraftton by objects
“d) brea_k-up. o.f,par_ls rotating at high speed;
e)' “contact of persons with :machine parts_or.tools
o (pedestrian controlled machines) _
1215 insufficient visibility from'the work posmnns | n.a.
218 inadequate lighting " ' L n.a.
217 ‘inadequate seafing = ‘na. :
218 | noise at the work position - | 5.13, 72, Annex F
1219 | vibration at the workposzhon S n.a. '
12110 msufﬁclent means for evacuauonIEmergency exn n.a.
22 | Duetothe confrolsystem: |
221 inadequate location of manual controls 521,512
Briksh Siaadands instiution
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Table1 (continued)
Relevant clause(s) in this
. Hazards o European Standard '
1222 inadequate desngn of manuai controls and their mode of [ 521, 5.103, 5.104, 5115,
1 operation 5.11.6.1,5.12 '
123 ‘From handling the machme (lack of stability) 5.1
| 24 .| Due to the power soufce and to the transmission of
{24.1 hazards from the engine and the baiteries n.a.
_ 242 hazards from transmission of power between machines n.a.
243 | hazards from couplfing and towing ' n.a.
[25 | Fromito third persons dueto: _
251 1 unauthorised start-up/use 5.2.1
252 drift of a part away from its stopping position 524
|253 ' lack or inadequacy of visual or acoustic warning means - n.a.
26 | insufficient instructions for the driverfoperator 7
| Additional hazands, hazardous situations and hazandous events dueto Ilftmg
127 | Mechanical hazards and hazardous events:
1271 ' | from load falls, collisions, machine tipping ‘caused by:
12711 -lack of stability -BA
271.2 unconirolled ioading — overloadlng overtummg moments | 5822,511.3
. - | exceeded - _
12713 uncontrolied ampiitude of movements | 5.2.1,5.24,54,5.12.8.2
| 2714 | unexpectediunintended movement of loads 521,522, 54, 51022, 5.11.3,
: . 51162, 51282, 5.154, 5.16.3,
_ 15474
2745 inadequate holding devices/accessories 51, 56,576,578 584,594,
' . : : | 5.9.5,5.167,5:16.8
2746 | collision of more than one machine na
§272 | from access of persons to load support | n.a.
1273 | from derailment na.
274 | -from insufficient mechanical strength of parts | X ,5.2,53,54,55,56,5.7, 58,
' 59, 51141, 51142, 5152
- |51586, 5157, 5.165, 5.167,
. _ {1516.8,5.176 '
| 27.5 | from inadequate design of pulieys, drums . 571, 57.2, 574, 575, 5.7.6,
: N , _ 591,59.3,594,5166,5.16.7
[ 276 from m&dequate selection of chains, ropes, lifting and | 5.7,5.8,5.9,5.15.6, 5.16.5,5.17.6
' accessories and their madequate mtegratton into the
: machine ’
277 | from lowering of the load under the confrol of friction brake | 54
1278 -] from abnormal conditions of 7
S assembly/testing/use/maintenance |
279 from the effect of load.on persons: (“ mpact by load or | 52.1,7
: counterweaght)
18
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_Table 1 {continued)

L e e et
|28 | Electrical hazards _ , o
281 | from lighining j . ' o 5.12
29 Hazards - _generated by neglecting ergonomic | n.a.
principles . N
201 _ msuﬂic:ent VISIbIlIt’y ‘fmm 1he drwmg pusmon ' 7
" Additional ‘hazards) hm'doussltuatms and hazardous events due to underground work:
30 Mechanmalhazald&m hazardous-events due 1:0 _
3014 | tackof stab'!’lty of powered roof supports ' . | na.
302 _ falimg aecelerator of brake control of machlnery funning | n.a.
| onrails :
303 farilng or-lack of deadmans controi of machmery runnlng n.a.
on rails :
31 'Restnelsed;movement of persons . - n.a.
32 | Fireandexplosion _ N B | na.
133 | Emission of dust, gases etc. _ n.a:
- Additional ‘hazards, hazardous situations and hazardous ‘events .due to the lifting or moving of _
persons | | .
134 , Mechanmalhazands .and hazardous events-dueto:
34.1 inadequate mechamcai strength - inadequate working | n.a.
1 coefficients :
342 | faiing of; Ioading confrol - ' - | na
343 failing- ofcanﬁ‘ols in person-carrier (mrmhon pnonty) " |'n.a.
[ 344 | overspeed of persen carrier ' > _ na.
35 | Falling-of per:son‘from pelson carrier | n.a.
36 | Falling oroverhrmmg of pelson carrier : | na.
37 : | Human errof, ‘human behawour o _ n.a.
n a not apphcable B '

5 Safety requirements andlor protective measures

: ,51 General

Winches shall comply wﬁh the safety requnrements and or protective measures of-this clause. In’ addltlon me

winches shall:be designed in accordance with the principies of EN 1SO 12100-1 and EN 1SO 12100-2 for hazards

relevant but net significant, which -are .not dealt ‘with by this document. Winches shall be classified in groups of
“mechanism in -accordance with 1S0 4301-1'in accordance with the. operational reqmrements and condmons of

applicaiion.’

‘Winches shall be designed inaccordance with FEM 1.001, booklets 1, 2, 3,4, 8 and 9 and FEM 9.901.
NOTE For the calculation,- EN 13001-1; EN 13DO1 2, and CEN/TS 13001-3-1 are available. :After publication of these
documents as harmonized European Standards CENITC- 14?IWGP 7 will check to see how to update this European Standard

and to make reference 1o these dociuments.

Winches shall be 'desi_gnetftaking-'into.accdunt the static and dynamic forces which may -occur at intended use.
Forces which occur due 1o the activation of the rated capacity limiter and the emergency stop device shall-be taken

e 19
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info -account. Accessible parts shall not have sharp edges, sharp angles or protruding parts that can cause injury.
This can be achieved by.e.g. de-burring, flanging, fimming, sand blasting.

Connections and individual components of winches shall incorporate features so that they cannot sel-loosen.

‘Moving transmission parts (shafts, fans, wheels, gears, belts, ‘coupiings) shall be designed, pdsitioned or guarded
. in-order fo protect against the risks associated with possible contact of exposed persons during the intended use.

Risk of bum during hoisting operation caused by contact between the operator’s skin and hot surfaces of the winch
shall be reduced by following the principles of EN 563. : :

~ Winches shall be equipped with a device which prevents-the load from running back unintentionatly. This device
_ shall act automatically and shall be dimensioned so that it is capable of safely absorbing the occurring forces. This

requirement is. fulfited e.g. by self-locking drives; automatically acting service brake, automatically engaging gears.

Inforfnaﬁo_n for certain applications are given by:

a) ~ Annex B; winches should be in accordance with Annex B.when used in explosion hazard areas;

b) - Annex C; ﬁnmes -should be in accordance with Annex C when operating in aggressive environments and
outdoors, - -

¢} Anrex D; winches should be in acoord?nce with. Annex D when operating at low.temperatures.

5.2 Devices

521 Control devices

_Devices for starting and stopping manualty controlled winches shail be fitted with hold-to-run control elements so

that the drive energy supply is interrupted when the actuafing elements are released.

Actuating elements of conirol devices shall incorporate features that prevent unintentional operation or not wanted
movements of the load. (See EN 13557:2003, 5.2.3.1.2.) Actuating elements of control devices shall incorporate
features and be arranged and marked in such a way that their assignments, direction of operation and switching
state are unmistakably recognisable. .

522 Rated capacity limiters and indicators
§221 General

Winches for lifting and Ioweririg purposes wﬂh a rated capacity of 1000 kg or -more and winches for pulling
purposes with a pulling force of 10 000 N or more shall be fitted with a rated capacity limiter.

The rated capacity limiter shall be designed to prevent overloading of the winch. It shall also limit the 'fbrces
transmitted to the supporting structure, which are to be provided by the manufacturer (see 7.2). Overloading means

- exceeding the designed operating forces.

NOTE =~ A rated capacity limiter may also be incorporated within the supporting siructure into which a winch is fitted.

Rated capacity limiters shall be in accordance with EN 12077-2.

Rated capacity limiters shalt operate to override the controls of the winch as required in EN 12077-2:1998, 5.4.2.1.

This requirement can be fulfilled either by direct acting rated capacity limiter or by indirect acting rated capacity

Emiter. :

' As, in the case of winches, the rated .capacity and the ..pullin_.g:foroe donot vary with the position of the oad the risk

assessment shows that no hazard occurs from the load when the rated capacity limiter was triggered. Winches do

. therefore not require rated capacity indicators as defined in EN 12077-2.

20
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5222 Sefting
52221 General

The rated capactty limiter -shall: hmrt theforces to a Ievel equal to or less than the des#gned operating forces (as
. deﬁned in EN 12077-2:1998,5.4.1.2). ‘ .

52222 Dlrectactmg raied capaclty llmﬂ:ers

The: sefting shall be done in: sucha way. that the dynamlc overioad test, see Clause 6, can be performed without
changing the setting of the rated capacity Ilmlter .

NOTE ©  In caseof wmches wﬂh rnultl—tayer wmdrng, the: toad with which the overload test is to be perfon'ned is different for
the innermost and the top layer of the drum, _

With this setting, the effective force in the winch medium shall not exceed 160 % of the force of the corresponding
layer, resulting .from: the rated: capaclty :

With this. sethng, a Iosad exceedmg (¢ DAL mulhphed by a load of the corresponding layer, resultmg from the rated
capacity) shall not be lifted.

NOTE ¢DAL see 5 2.2 3

5.2.2.2.3 “Indirect actmg mted eapacrty hmltels

The setlmg shall.be such that a load exceeding the rated capacﬂy of the winch or a force exceedmg the pullmg
force multiplied by the iriggering-factor-shall mgger the fimiter. (Load > o - mgc or-force > o - pulling force) The
mggenng—factor shall be'less or equalto 1 25 {0 <'1,25). ' . ‘

When lifing/lowering a load greater of 125 % than the rated capacity of the winch shalt not be lrfted over a distance
- greater than the maximum rated holstlng speed mult;plled by1s.

NOTE  The 'mggenngafac.’w.,oorresponds o, 5.22.3.3. _
5223 Maximum force-
52231 General

When- ilfhngﬂowenng, the maximum 1 foree me_ oceurs when the rated capacity limiter operates and the load-has
not left the .ground. :

When pufiing, the maximum force Fray oCCUrs when the fated capaczty limiter operatee and the load: has not yet
been moved L ‘

For winches with 'irttended useof'liﬂinglloy\iering:,'equaﬁohs. 1,2,3, 4,5, 6 and 7 shall be used.. .
For winches with me'ﬁintendeduse of pdiling, -equations 1a, 2a, 3, 4a, ba, 6 and 7a shall be used.

The maximum force, which appltes to- the winch: when the rated capae(ty limiter has operated shall'be calculatedff

Froga = (¢L m"‘(mw_m)) | '. SR : o o E1)
where | | R

F may) isthe maXiMUm-'-fo_roe [N; ) |
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¢L. is the farce-limit factor [-];
my isthe winch load [kg};

is the load that the winch is desighe_d to lift; in case of muliilayer winding, it is the value at the first

L
layer of the drum,
g is the acceleration due to gravity (9;81) [m/s?};

F, is the force that the winch is designed to pull; in case of multi-layer winding, it is the value atthe first -
: layer of the drum. S

The Torge-fimit factor ¢ depends on the type of limiter:
$L=gpn  in case of direct acting limiter (see 5.2.2:3.2);
¢L%‘ dw  in case of indirect acting limiter {see 5.2.2.3.3).
The maximum force Fme. shall be assigned for the winch to load combination C 4, Tabie 10 of
EN 13001-2:2004. In this context a calculation -shall be carried out to establish whether these effects or the
conditions of the load combination C 1 in accordance with Table 3 of EN 13001-2:2004 are significant.

“The mass of the hoist medium can be neglected if it is less than 5 % of the rated capacity of the winch plus the
mass of the fixed load lifting attachments. : :

5223.2 Directacting rated capacity limiters
Direct acting rated capacity fimiters act directly in the chain of drive elements and limit the transmitted force. Those
limiters may be, for example, friction torque fmiters, pressure limiting vaives etc. Direct. acting rated capacity

limiters generally have no response delay and require no braking path.

The most fréquently used limiters for direct limitation are friction torque limiters, which are set fo the force limit:

' Fm#(%&'mi+(mw—mi))‘g . | o . | @
Fia =fou T, R N o (20)
where |

Fy3  istheforce limit [N];
PoaL is the force-limit factor for direct acting rating capacity limiters [-];

m; - isthe load thatthe winch is designed fo lift, in'case of multi-tayer windinQ it is the value at the first layer
of the drum [kgl; - '

My is the winch load [kgj;

2 is the acceleration due to gravity (9,81) [m/s?];
F is the force that the winch is designed to pull; in case of muli-layer winding it is the value at the first
layer of the drum [N]. . - : : . :

Far friction torque fimiters, the factor ¢ps shall beless than or equal to 1,6.

On hydraulically acting rated capaéity'linﬁers (e:g. pressure relief valves), the factor ¢pa, shall be less or equal 1,4.
‘On pneumatically acting rated capacity -Iim_iters', the factor gpa_shall be less or equal 1,6.
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- For direct acting rated capacrty Ilmlters the ma)ﬂmal force F,,,ax Las defined in Equaﬁon (yis equal to the force limit
Fumin Equation (2):

F

max,L. —

=Fim - | - - S 3)
where
Fma,;,L' is the maximum Force [N];

Eum is the force imit{N].

5. 2.2.3:3 Indirect acting rated capacity fimiters -

. Indwect acting rated capaclty limiters measwre the transmitied force using a sensor and swstch off the energy
. supply for the -movement of the foad and, if required, apply the brake torque. The force when the limiter starts
operating is called the triggering-force. Evaluation of that force and filtering of interference signals require time and
act as a switch-off-delay. This delay-is cailed response-ime. After the response—tlme the limiter switches. off the

energy-supply.
The-friggering-force shall be calculated by:

Fyg =l m+(my, —m.))- g R e
Fe=at - | - )
where

Fyiq  isthe triggering-force [NJ;

a  isthe tiggering-factor ;

mi is the load that the winch is demgned to llft in:case of multi-layer winding 4t is. the value at the first layer
~ of the drum [kg]; : : .

my isthe wm.ch load [kgl;
g istheacceleration -dué..to gravity (9,81) mis?;

F, - istheforce that thie winch is- designed fo. pull; in case of multi-layer winding it is the value at the first
layer of the drum [N]. :

- Thie triggering-factor-includes the maximum ?toi'erance_of'ﬂié limiter, resuiting from its design and construction.

“The factor ¢-,AL.-for-'indiréct acting rated capacity limiters shall be calculated as foliows:

—— R )

G =0+ (mi_g). - R . | _ | |
[C vh[AI +At"‘D_ o | | o . .
b =ar+——— 2 - | E Go)

-
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where
@1aL is the force limit factor for indirect acting rated capacity limiters [-].
v, isthe hoisiihg speed [m/s]. The appropfiate_ speed shalt be selected from Table 2;

is the load that the. winch is designed’ to IIﬁ‘ in case of multi-layer winding |t is the value at the first layer
. of the drum [kg];

C isthe ngldrty of the winch, holst medlum and the supporhng structure [N/m};
| Ay, is the time Iapse after attammg ioad level aX Myc to when actual motion braking commences [s]
My, B8 1he motion brakmg time affected by the combmed hoist medium tension and brake torque [s};

g " _is the acceleration due to gravity (9,81) [mlszl,

F, is the force that the winch is designed to puII in case of multi-layer wmdtng it is the value at the first
" layer of the drum [N].

When the rigidity of the supporting structure is unknown atthe winch design stage, it shall be assumed to be rigid.

- "The rigidity of the-hoist medium can be calculated by the following equation:

C_-n | o :
Cmed = r}n . . ’ (6)
. - _ )

where
_Cmed s the rigidity of the h0|st medlum [N/m};
Cn s the rigidity per meter of a rope, respecuvely chain, respectively belt [N]
| n  isthe number ofload bearlng ropes, chams,.bel_i_zs H;
by isthe hook paﬂ’n [m}. |

For .indirect acting rated capacity limiters me maximum: foroe Frnax @S deﬁned in Equation (1) is not equal to the
1nggenng-foree Firg in Equation {4).

‘The maximum force. Finaxy, as defined in-Equation (1) shall be evaluated by:

me;L =(¢m"?i'+(mw—mi))',g o - : N
Foay =0 1 | R (7a)
where

F,.. isthe maximum force [NJ;

P isthe force limit factor for indirect actmg rated capacrty limiters;

is the. Ioad that the winch is demgned to lift; in case of multi-fayer winding it is the vaiue at the first layer
of the drum [kg];

,mi

myy is the winch load fkgl;
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£ s ﬂ'le acceleration due to grawty (9 81) [mfszj

F  isthe fome Ahat: the wingh i 1 demgned to pu!l in case-of- mulh—layer winding it is the value at the first
layer ofthedrum INL - .

TabieZ«-— Vﬁ@-hr-ﬂ for estimation of P

" stln R Type- ofwmch drive and its operating method
Hoisting speed - [—————wn _ .

, | HDA1 - |HD2 . }HD3 HD 4 | HDS
Tw . : Vhr. 3 Vh.r. 1 Vh s 1 Vi, ¢ . Vh, pc

|1 HD 1: winch drive cannnt b& operated with créep speed
| HD2: a steady creep speed of the winch dnve can be selected by the wineh operator;

HD3:  winch drive controi system ensures the use ofa steady creep speed until the load-is llfted from the
_ .ground . _

HD4: a stepless vanabie speed confrol canbe aperated by the wmch operator

7 HD5:- after pre-stressmg the hoist medium:a step-less variable speed control is prowded by 1he drive-|
"~ control sysiem mdependent ofthe wmch eperator;

Vh isthe -ra;lsedrilfhng-- speed in cases HD 1, H'D2.:and HD 4;

'vh. csi . . isthe steady lifing creep speed.in case of HD 3;

Vipe: IS the minimum creep speedin case.of HD 5.

5224 Addnmnal requlrements ﬁorfnchon torque fimiters-

Fnchon torgue:- limiters used -as rated capamty limiters: shal! be such that, when tnggered the torgue which can be
transmitted -over a peried of fime of 60 s shall not exceed the maximum value specified by the manufacturer, and
the lifting :force shall_:be sufficiént to hold a load -equal fo the rated capacity -of the winch.in the lifting mofion and
when the motor is at standstill. After this-period-of time of 605, the rated capaclty of the winch shall not fower at.an

average speed of not more than half the rated lowering speed whilst the motor is operated. upwards in this-case,
this average speed is determined over a-distance of at least 3m.

- 523 Emergencystop f,um:tlon
Winches shali be provided with an emergency stop. function,

Electrically - powered winches shall-be- in ,-accordanee with '5.1 2.7, pneumatically powered wihches shall be in
accordance with 5.10.5.1 and hydraulically powered win¢hes shall be in-accordance with-5.11.6.1.

524 Lifting and-leweﬁng-;jimitels
52;4 1 General o
' Winches shall be fitted with hﬂ:rrg and Iewerlng Ilmlters in accordance with EN 12077-2: 1998 56.1. .
NOTE Lifing-and Iowenng-lrmrtets--:ncluue, for example, limit swltches_, adjustable friction torque il:mlters,- relief valves_. _ '
In case-of friciion terqee.flimitems ‘o pressure l;elief valves, m'-e_charé'cal end stops shall be provided. |

Friction .torque-l_imﬁaers-- used as lifting and lowering limiiters shall fulfil the requirements of 5224,
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The following prescriptions shaft apply in addition to those stated in EN 12077-2.
Electricat limiters shall have a positive opening system. :

_ After operaﬁoh of -a fimiter, it shall-be ensured that the limiter does not refurn to its original posiﬁbn- until the
coiresponding restricted area has been left by the actuating part. o

“The lowering limiter shall ensure that the minimum engag_ement-.df the lifting medium-is maintained at all times
during operation. The lowering limiter shall also stop the motion to prevent unwanted coiling in the reverse
direction. : R

5242  Second limiter (= Backup limiter) for hoisting

‘For normal operation a second limiter, as d_eﬁned .in'EN 12077-2:1998, 5.6.1:4, is not necessary. |

A risk assessment based-on the particular application may result in the need of a second fimiter for certain motions.
This second limiter shall not be approached during normal operation, whereas the first limiter can be approached

during normal operation. . : :

NOTE  Based upon the risk assessment, & second limiter may be necessary, for example when the hoisting' limiter is
activated with regularity and this limiter is not designed.for regularity. .

Following operation .of the second limiter, a restart shall only be possible by a reset action, e.g. by using a key-
lockable hold-to-run control on the control stand, manuai reset button on the winch. The indication of a failure of the
first limiter, as required in EN 12077-2:1998, 5.6.1.4, is, that a reset action is necessary, after the second limiter
has been triggered. ' o : o

" Following operation of the second limiter, -a restart shall only be possible into the opposite direction. Indication and

reset action are not necessary, if the second limiter is a friction torque limiter designed to accommodate the
movement energy. : ' - '

525 Categories of controls
* All safety .related parts of conirols where existing-sﬁéll_*fulﬁt:at least the following bategoﬂes of EN 954-1:1996:
— conh'ol_-:cir@i& built with elecﬂ’ome@:haﬁical,— hydraufic and pneumatic components: category 1;
— .safgty related parts of controls_'which-;are ‘realisedr.eléc'tfonically: cétegory'z, |
Safety related parts of the control are e.g:
a) confrol devices see 5.2.1;
~ b) rated capacity limiters see 52.2;
¢) ~ emergency ét’opdevice see5.2.3;
d) lifing and lowering limiters see 5.24;
e} controf devices/controls (pneurhatib). see 5.1 0'.3;.7 |
1) control unitsicontrol systems (pneumatic) see5.104;
a) prbfeclivg measurés (pneumatic) see 5.10.5; .
h} control devices/controls (ﬁydraulic) see'S.i 15;
i) .protective measures (hydraulic) see 5.11.6;

i power feed isolating and switching devices see 5124,
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" “The stop function of.cab'le-lés;centndlgysterhs, as fmér‘-iﬁaned in EN 13557:2003, C.3.1 shall conform to 0 category

3.

Incase of winches for the Itﬁmg of loads above. plpes and tubes where the desfruction. of these pipes.and tubes by
a falling load can cause the escape of combustibie gases -of fluids, ail safety related parts of controls which are
realised electronically, shall at least Iulﬁl categery 3. s o

3.3 .Coupﬁngs :

 Couplings in the force flow for winches, with the exception of friction torque limiters according to 5.2.2.4, shall be

constructed in such a way that if there i is ;a failure -of plastic parts or rubber parts there is a positive engagement,
e.g. by metal pans ‘There shall be nio devices provided ‘between load shaft or hoisting medium and the de\nce
preveniing the load from running back. unmtentonally, with: whfch itis possmle to interrupt the force flow. .

54 Brakes for lifting and Iowenngmovesments

Winches ‘shall be designed in such a way that- movements can be decelerated, the load can be held, and that
unintended: movements-are avmded In addifion the rotating masses, the triggering limit of the rated capacity limiter
-and the maximurn- speed e.g.inthe event of ‘a phase faiture, shall be taken into account.

‘Brakes shall engage automatically in the following cases:

when
a) :the control‘device returns: to its neuir.al 'pOSitiOh;_ .

b) “,the emergency stop: funchon is acizvated

c} “the external power:supply fo the brake is interrupted:

' d) the p.ower-suppiy.ofﬂle 'corresponding drive (= ;metar):-is interrupted or 'switched off.

In case of winches with combushon engmes thls reqmrement is fulfilled if the winch is consiructed in such a- way
that: . . _

— the Ioad shall not lower in an unodntr-olled- manner in case. of fack of fuel;

—- the load shall not drop in-case of lack of fuel.

In addition to letters a) to iy, in the case. of 3+ phase ‘motors, brakes-shall engage automaticaﬂy when
€) +two phasesof 1he powet supply of fhe correspondlng drive {= motor) are mterrupted

NOTE  f anly one phase fails, see 5.12.82.

“With spring loaded brakes brake spnngs shall be compress;on springs. They shall be guided. The coils-of helical

springs:shali not mtertwme m the event of a wire break; so that the pre—stresslng of the spring does hot decrease in
-an inadmissibie way

“if the brakmg—ﬁeme is supplied by pre—s:h'essed springs, the fallure of any spring in the braking system shall not

reduce the available brakmg torque by more than'20 %. This can be achieved, for example

— by using.at least 5 springs;

_ — ifless than 5 helical springs are used. they shall-be dlmensiened such, that the wire diameter is greater than

the distance between the wmdlngs in the working cnnditlon to prevent screwmg in of the two spring parts inthe
event of a wire'break.’
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The requirement "... the failure of any spring in the braking system shall not reduce the available braking torque by
more than 20 %" is not relevant for holding brakes. Where brakes act solely as hoiding brakes (also in the case of a
fault occurring), the rated capacity of the winch shalt be held even if one spring breaks.

Brake linings shall be made of asbestos-free material. It shall be possible to check the wear of the brake linings in
" those cases, where the service life is shorter than the theoretical period of utilization of the winch.

It shall be'poséible to check, adjust and replace the brake or the brake linings, when required in the user manual.
The. connection between brake lining and brake lining holder shall not permit unintentional release.

55 Gearbox

Gearboxes shall be dimensioned in accordance with ‘the winch loads and classifications in: groups of mechanisms.

Dimensioning can be for-example. in accordance with FEM 9.901 or ISO 6336-5. The type of connection shall not
produce any impermissible stresses on the gears.

The geér reducer shall ‘be supported and connected to-the driving and driven mechanisms in such a way that no
impermissible and uncontrolied stresses or deformations ‘are produced in the gears or bearings.

56 Loadhooks o

‘Hooks shall be designed in accordance with the state of the art.

NOTE tnformation is given in Annex E. |

:Hooks.shall be such that the unintentional'detachme'nt. of the load is prevented. This can be achieved by:
— a.safeiy device or “ | |

— the shape ofﬂa_e hook.

Hooks equipped with a safety-latch fulfill these requirements.
5.7 Rope drive |
571 General
- Rope drives \mth steel wire repes shall 'bé'diniensioned in aocordén_ce with:1SO 4308-1:2003.
NOTE 1. . Forthe calculation of rope drives, CEN/T S'1.30201 —3;2 is available. .After publication of this document as harmonized
E:Orz;eae:t Standard, CEN/TC 147TMWGP 7 will check to-see how to update this European Standard and to make refereﬁce to this

The fieet 'ar;gle for grooved-drums and rope sheaves should not exceed 4° for all ropes and 2° for rotation-resistant

NOTE2 _ This is-veferring to 1ISO 4308-1:2003 and also EN 13135-2.

~The amount of'la_’teral -deﬂecﬁbn of ropes from the groove direction of drums and rope pulleys shall be such that the
rope lead-off cannot come into contact with the tip of the groove section of the drum.

In case. of drums designed for siriglei—layér win.di'n_'g.and provided correspondingly with grooves, the rope, which is
running-off, shall not come into contact with adjacent windings. -

In the case of rope sheaves, the amount of deflection shafl only be such that the rope éannot come into contact
- with the-edge of the groove section. ' '

572 Ropedmum
It shall not be possible for ropes to run off the side of the Tope drums.
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NOTE ‘Suitable nreasures sn'drurns are for example, flanged drum end-plaates frame/housing, .or rope guides.

Flanged drum end plates- shaﬂ protrude beyond 1he rope wound on the drurn at the top layer by at least 1 5 x the

nominal rope diameter

Drums designed for s:ngle—[ayer winding.shall be grooved Groovmg shall be smooth ‘and free from surface defects

liable - to- damage the rope.. The edges shall be.rounded. These .grooves. should have a radius of

(0,525 to 0,56) x nominal rope diameter. The rope groove depth should be between 0,28 and 0,45 of the nominal
rope diameter. The groove prtch shall prowde sufficient clearance between adjacent rope mms on the drum, taking
into account the rope ’eoleranoe . _

The ﬁ)‘(ing:pointof_.ﬂae.repe shaﬂrber-easily.acoessibte-'fdr. :main‘tenance--and're_p!acement of therope. -

‘Rope run-on ,poinfé i’ the. normal won(mg .p;osition of the operating 'persbnnel and in the traffic area shali be

guarded fo-prevent accidental ingress of patts of the human body.

5,7.3 .’Ropes

Ropes used as cafrying:elements in rope drives shall-be selected for the particular application and be made of
suitable matenals 0 that they withstand the stresses resulting from an intended use; they shall be rated for a

period of sennoe that exceeds the mspechon mtervals specrﬁed by the manufacturer.

~_In the case of aload suspended by a smgle—fall tope: drive and not gurded rotation resistant ropes shalt be used.

Discard crrbena shallbe’ recogmsable from the outsrde Dlscard criteria are described in IS0 4309

Rope ends shall be made.in: such a way that the rope structure does notbecome: demched

Ropes manufactured Jrom ‘material other than steel shall orly be used if the wear condlhons are- known and the

discard -criteria are recognisable, in any case at Ieast the following safety requirements connected 1o the specific
application shall be- oonsadered - .

o faﬁgue;

— environment;

— rope structure; _

— terminations;

— elasticity and plasticity of the rope;
— rope drum;

— sheaves;

- guides/rope runs;

— f_astening;
— anchorage; .
— number of layers.

The working coefficient for ropes other than steel shall be a minimum of 7.
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574 Ropesheaves

‘Rope sheaves shall be provided with a suitable rﬁeans of'pféventing.me Tope from jumping out of the grooves (e.g.
when the rope is siack). ' o _ B

The .dismnce between the edge of the sheave iandflh_e protective components shall be less than 0,5 x nomina! rope
-diameter. ' : , ' .

If the ?obe sheave breaks, it shall not be possible for the: rope to slip off the sheave shaft..

Rope grooves on fope sheaves should have a groove radius -of (0,52 to 0,56) x nominal rope diameter. The
opening angle of the rope sheave shali be symmefrical and between 30.and 60 degrees. The depth of the grooves

_shall not be less than 1,4 x nominal rope diameter. :

In the ‘working and traffic area, rope run-on poinis ‘on bottom ,biocks shall, as far as technically possible, have
features that prevent accidental ingress of parts of the human body. .

NOTE _Featur&s may be e.g. handles, seizable hand gripping form (beads), covers.

575 Rope guidesfrope runs

‘Rope drives shall be arranged in such a way that-damage to the ropes by contact between them and with fixed and

moving structures is prevented.

576 _Ropefaswnin'g onto the rope drum

Rope fastening onto the rope drum shali be made in. such a way that at least 2,5 x the remaining static force at the
‘fastening device is accommodated when the rated capacity of the winch is applied to the winch taking into account

the friction effect of the winding on the drum. The coefficient of friction between wire rope and contact surface shall
be assumedto be p=0,1. : '

There shall be atleast two rope windings remaining on the drum before the fixing point of the rope.

The fastening elements of the fixing point -of the rope shall be selected taking info account the rope and drum
contours. The rope shall not be led over edges. - :

577 Ropeanchorage

Rope anchorage shall be such that bending of the rope and other additional stresses on the wire rope are avoided.

‘With wire ropes which are not of the rotation resistant type, the rope anchorage shall be made in such a way that it

is not possible for the wire rope to twist about its longitudinal axis.

Rope anchorages shall be able to resist 2,5 x the static rope force corresponding either to the pulling force or fo the
rated capacity of the winch without permanent deformation. _ '

57.8 ‘Ropeend terminations
The following devices shall be used as.'rope en.d terminations: .'
a) asymmetric wedge socket clevis. This device shall be in accordance with EN 13411-6;

b) symmetric wedge socket clevis. This method of socketing shall be used only for rope diameters up to 8 mm. it
shalt be in accordance with EN 13411-7; . ' '

c) .me_tal and resin sockefing. This device shall be in accordance with EN. 13411-4;
d) wire rope clamps and clamping in-accordan ce with EN 13411-3.
If not otherwise specified in‘the 'above_menﬁoned European Standards, the rope-end terminations shall withstand a

force of at ieast 85 %.of the minimum breaking force of the rope without rupture. :
30 ' : : '
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Wire rope grips-and rope eyes in conjunction with wire r,:op_e grips shall not be us_ed as rope—end terminations.
5.7.9 Tractionwinches

In case of fraciion wmches the traction shall be such that both during rntended use and during tfests according fo
. ‘Clause-6 no slipping or creeplng of the rope will oceur.

The fraction shall be proven, either by calculatron or b’y experiment, for 1,5 x the rated capacity (pulling force)
during the intended period of ufilisation. Here, wear and tear shall be. taken into account, e.g. in case of winches
where the traction depends on. the state of wear of the groove

NOTE For traction catwleﬁon,-se.e e.’g.‘EN ,81--1:-14998,.Annex M. :

Ropes shall notbe capable of running off the sides of the traction sheave.

NOTE Appropnate measures on. t‘actron sheaves are e.g. hoops or metal protectron :

.Where traction sheaves are grooved, the grooves shall correspond to the type and dlameter of the rope intended to
be used together with the winch. The groove surfaces should have a roughness of not more than Ra = 6,3.

V-grooves without undercut:groove base profile shall possess dimensional stabifity. This requrrement shall be
considered fulfilled if the ‘groove flanks have a hardnees of atleast 50 HRC '

The undercut groove base profile width B of the tractron sheave grooves ‘shall not exceed 0,8 x the rope diameter
or, if the rope diameter is fess- 1han 8 mm, 0,75 xthe’ rope dlameter {see.Figure 2).

: Figtm're 2 — Undercut groove base profile
5.8 Chain drives
581 General

Calcuiations for cham dnves with - short steellink chams shall be made in accordance wﬂh EN 818-1: 1996 and EN
818-7.2002. '

The components ‘of the chain drive ('r e. chain, chain drive Sprockets chain wheels and chain grrrdes) shall match
each other in terms of dimensions and materials. MWith the manufacturer's planned lubncatlon chains shall be ready
for discarding due fo wear before fatigue rupture .

Chain drive sprockets should be made in ohe piece; inthe case of two-piece charn sprockets, the arrangement of
the twe halves shall have. posﬂlve engagement.
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582 Chains
Short steel link chains shall be in accordance with EN 818-7.
For roller chains identification .marks.shali be placed atleast every 80 links on the chain for fraceability-purposes.

The geometry of roller chains shall be in accordance with 1SO 606. The working coefficient for roller chains shall be
at least 6. ' . : ' -

5.8.3 Chain guides

-Chain dsives shall be provided with a device which ensures that the chain runs propeily over chain drive sprockets
and chain guide wheels and which prevents the chain from jumping out, twisting and jamming.

In .me;ﬁorking and transport zone, chain run-in. points (for;:round steel and roller chains) on chain wheels and
sprockets-shall incorporate features which prevent manual ingress. :

§8.4 ‘Chain anchorage

AChai'n anchorage devices shall withstand four times the static chain tensile force at rated capacity of the winch
without rupture. '

_ Threaded connections on chain a'nch'orage devices shall be locked to prevent selfdoosening. The state of the
fastening shall be veriftable. o

£8.5 Securing the chain from running-off

The unloaded end of the chain shall be secured against running off the chain sprocket. This safety arrangement
shall withstand the forces that occur when the end position is approached.

59 Beltdrives
594 General 7 |
. The drive shall be such that the belt is subject to uniform loading over its entire width under load conditions.
592 Belts
Bélts used as load-bearing media in winches shal be selected for the particularr operating conditions, be made of
"suitable materials such that they withstand the permissible siresses, and shall be rated for a period of service
exceeding that specified by the manufacturer. Discard criteria shall be externally recognisable. A sufficient period of
service shall remain between readiness for discarding and rupture.
- The materials of the belt shall be such that:
a) environmental influences do not result in premature failure;
b) ~ damage caused by sharp edges or temperature influences do not lead to sudden failure of the belt;
c) contact with the belt does not constitute a danger of injury dueto the type of belt.

The working coefficient shall not be less than 5 for belts with a metallic inlay or not Tess than 7 for belts without
~ meiallic inlay. ' '

5.9.3 ‘Belt guide/belt pulleys/belt drum

The ratio of belt sheave and drum. diameter to ‘ﬂre,_ratéd.belt_ihickness shall not be less than 18 {Dfs 2 18).
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- 1f a slack belt situation Je.'pcssﬁmle proins:ons shall be ma'de fo ensure tight winding of the belt. It shall be ensured
that the belt is not-abie-to run.off the S|de of the pulley or drum. Rims shall be such that they do not- damage the
belt which runs againstihem '

If an inclined pull is possbie ‘measures shall be taken to -avoid excessive loading in the edge zones, e.g. moveable
suspension of the ilfhng appliance. .

59.4 Fastenmg to'the drum
Belt drums shall incorporate ieatures soithat the. belt can be securely- attached to them without darmage or bending.

: Belt fastemng onio the belt drum shalt be max;le in, such a way that at-least 2,5 times the remaining static force at
_the fastening device is accommodated -when- the rated ‘capacity is applied to the winch taking. into -account the .
Triction effect of the winding on the drum. The specific friction vaiues of the particular materials shall be consuiered

for calculation of the fricion torque. it shall be assumed that lubricants are present on the materials.

A minimum of two. vwndings shall always remain-on the drum and the belt shall not be capabie of betng wound onto
the drum in the wrong direction. ' .

5985 Beltannhomge

Belt anchorage.devices shall. withstand four times ﬂle static belt tensile force at rated capacity of the winch without
destruction .of the. anohorage and rts fastening'elements. -

Threaded connections on béit anchorage devices shall be locked to prevent self-loosemng The state of the
fastening shall be veriﬁable

5.10 Pneumatic =equi_pment ;
510.1 General
Pneumatlc eqmpment shall bein acoordance with-EN 983

Al components and matenals of equnpment shall be compatlble “and suitable. for the anhclpated ambient conditions.

Sufficient air pressure shall be available for.all operating modes at any point-of the eqmpment in order to fulfil all
functions. A loss in pressure: shaﬂ not result-in hazards. -

NOTE -  Due to the pneumatic drive cha;acteﬁisﬁcs,.signiﬁt:ant .diffe'rences of Iowering and lifting speed may exist.
5.10.2 Energy convertérs

5.10.21 Motors | _ _

Motors shall not create ad.clitiena{ hazardsbyheahng up nor by icing up.

5:10.22 Brakes | .. _ | | _

Winches using pneumaticaﬁy:rereased brakes shall be snch'that unexpected load lowering is prevented.

- NOTE This requirement is ‘futﬁﬂed',' for-example, ifthe brake releases only; when the motor provides a sufficient ‘moment for
holding the load or for contreliing. the. load-movement.

5.10.3 Control devicesicontrols

Control dewo% shall- be selected SO 1hat no pressure and flow disturbances can oceur and 1he|r level of
performance is kept.

Control devices shall be arranged in the control- system so‘that no unintended movements can occur.
oes . . AL . 33
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Controt devices in control systems shali be selected and arraﬁged in such a way that in the case of a power failure
switching positions are automatically reached by spring force  bringing the control into a neutral position. For direct-
controlled winches this requirement applies only, when the actuators are released.

Conirols shall be such, that increasingfdecréasing of the actuator-displacement provides increasing/decreasing of
the speed of the load.

5.10.4 Control units/control systems
System reaction times as a function of control fine ien_gthé shall be reduced to a minimum.
Triggering of machine movements by venting contro! lines is not permissible. -

Control equipment for starting :pnéumaﬁ'lly operated winches shail automatically return to the neutral position
after being released. S ' ' ; :

Power valves shall have sufficient venﬁ'n;q cross sections in their neutral position, to prevent malfunction of the
brake. . N o : '

5.10.5 Protective measures

5.10.5.1 Emergency stop function . , .

“The emergency stop function shall conform to'EN 418 wnth the following deviations.

The emergency stop function ,sha[l.correspdnd to stob category 0 in accordance with 4.1.5of EN 418:1992.

The requirement in EN 418:1992, 4.1.12, in accordance with which the resetﬁng of the "Emergency stop” shall not
be permitted 1o initiate restarting does not apply for hand controlied winches in accordance with 5.2.1.

NOTE1 - Restarting following resetting of the "Emergency siop” is excluded owing to the automatically resetfing operating
eiements. No hazard occurs in the pariicular case of an-internal error, since the winch is hand controlled. -

In case of.rindirect control one of the following two-'requireineﬁts shall befulfilled:

a) the emergency stop function shall interrupt the main air circuit via an additionat ‘main -air valve, where as this
vaive shall be designed so that sticking.of that valve will not occur, or - '

b} main valve seleciion and a unit delivered with the winch.p'roviding the required air quality (admissible -dust,
“admissible water content, oit content) to ensure that sticking of the main air valve will not occur.

NOTE2 Sucha unit normally consists of filter, pressure regulator and oiler.
in case of direct contro one of the following two requirements shall be fuliilled:
c) the emergency stop function shall interrupt directly the main air circuit, or
d) the actuating elements and the .energy switching- part of the hand control shall be positively connected. The
positive locking shall be designed in a way-that the energy switching part can be returned by hand to a stable
neudral position. _ _ _ o
Pulf cord controls can be Qsed, if they fulfil this requirement. _
Apart from that, no further emergency stopﬁing devzces -are required.
51052 Pneumatic protection | |

Disconnection from the hressurised air supply shall not resuit in lead dropping.
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51053 Mechanicél protection

Moveable elements (eg cylinders) shall be ananged andfor covered so that hazards for persons or- objects are
mlnlmlzed

5. 10 54 Adjustabhe safety de\nce :
Those adjustable safety. dev:ces whlch can cause a hazardous situation, if melr pre-set values are modified, shall
have means o prevent their readjustment. by non-authonsed persons, External devices. shall have visible means,
~such as:
. &) lead-seals;
b) <covers; '
<) -cups,
which.need to.be des’iroyed before a readjustment can tﬁke place.

Visible means are nof necessary, if speclal tools specaﬁed by the manufacturer of the adjustable safety device shail.
be used for readjustment. -

:5;11 -Hydrau’l_ic equipment
5.11.1 General
‘Hydraulic equipment shall be:in accordance with EN 982. _ :

MHydraulic systems shall- be stich that only. components and- auxma.ry materials are used which are coi'npatlble with
-each other and ensure: oorrectﬁmchonmg under the anticipated environmental conditions (temperature hurmdlty)

5.11.2 Matenals and aux:hary matenals

Materials used -e.g. metals, elastomeﬂc materlals {eg: pressure quwds grease, cooiant), shall be compatlble with
" each other. : o

Pressure Jiquids-shall be selected so that under ‘the given operahng conditions, leakage and its effects are
. minimised. : i .

The composition.of me-iéddide shall be so that it is nof-hazardous to the operating personnel of the winch.

if there is a possibility that the grease used can get. into. contact with the pressure liguid, it shall be compatible with
the pressure liquid. .

Elastomeric, polyamid, caoutchouc material is used for static and dynamic seals, flexible and semirigid fines and for

coating several components (containers, reservows) These materials shall be compatible with the other -materials
of components andsystems and shall mtl’nstand*ﬂae system pressures. ' '

5113 Energy converters
5.11.3.1 Cylinders 7
The piston and‘ﬂte piston rod:.shall-be connected fo each other so that they cann‘ot detach during'operati'on.

Telescoplc cylmders with-two or more telescoplc secuons shall be such that the plstons ‘cannot move out of the
cyiinders. .
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“The composifion of the seals shall be selected so that they are compatible with the chemical composition of the
fiuid used and shall continuously withstand the given operating temperature, rated pressure and rated speed,
without any impermissible leakage-or extrusion.

If the strokes of cylinders are limited by mechanical limit stops, these shall be capable of withstanding all
operational forces. : o

5.113.2 Motors

For motors ‘whereby intemal ieakage cannot be .avoided, there shall be a device to ensure that the load is not
moved due to internal leakage. This requirement can be fulfilied for exampie by mechanical spring loaded brakes or
by self locking gears. ' _ '

In all circumstances the pressure to the motor shall not be less than 1 bar in order to avoid vacuum in the motor.
5.11.4 Connecting elements and accessories:

5.11.41 Tubing

Tubiné shall be secured so that.impermissible additional ioad (pressure, bending, temperature) does not accur
duringoperation, and wear and corrosion is minimized. ' .

The 'oéinnection to the energy converters shail be such that the fransmission of vibration and noise is minimized.

51142 Hoses

'Hoses shall be fitted in such a way that no tersional strain occurs duting assembling. The bending radius shall not
be less than the bending radius specified by the hose manufacturer, and there shall not be contact with obstacles
or adjacent components. :

. In order to avoidthe risk of fatigue fracture of hoses, ﬂaé,installation requirements of the hose manufacturer shall be
fulfilled.

51143 Reservoir

_The reservoir shall be equipped with a fiuid-level gauge. The reservoir size-shall be selected so that the fluid cannot
" overflow-at all operating states. .

The reseivoir shall be located in the installation so that the necessary inflow into the pump is ensured.

The reservoir size shall be selected so that a sufficient fiuid quantity within the permissible teniperature range is
available af all operating states. - '

Ventilation of the reservoir shall be provided, in order to avoid impermissible under pressure or over pressure.
5.11.44 Coolet/heating

If the permissible upper operating ‘temperature cannot be kept in the circuit by the container, a cooler shall be
provided. If the ambient temperature is lower than the lowest operating femperature, the manufacturer shail provide
for possibilities by means of which the fiquid can be heated up to the required temperature.

NOTE. “Fhis can be achieved e.g. by war'min,g up the system without load or by fiting a heater.
5.11.4.5 Accumulator

Accumulators are used for storing hydraulic energy, €.g. compressed gas. in this case, liquid and gas shall be
séparated by means of suitable separated elements. Nitrogen or other inert gases should be used as gas.

1t shall be possible fo close the accumulator .'b_y means of a valve in order to isolate the pressure supply from the
instatlation, if required. :
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54146 Filters
Filters shall be provided in circuits where conhmination'continuousiy OCGUIS,

-Flliaers shali be equipped with abypass for certain- ‘opening pressures, in order to keep the msw{aton workmg inthe
case of clogging. An: exception is specified in ‘EN 982:1996, 5.37 for servo valves .and proporhonal pressure-

reducing valves. The flow through 1hre bypass shall’ be indicated by a signal if the mamtenance tntervais do_not
exclude a hazardous condition.

- 511.5 Control devrceslmntrols

Control devices- shall be selected so that no pressure and flow disturbances can .occur and their level of
perfonnance is kept. :

Confrol devices shall be- arranged in the control ‘gystem so-that no unwanted functions of the systems (by reaction
or-similar) can occur.

Control de\ncec in control systems shall‘be selected and arranged in.such a way that in the case of a control. power
failure switching: positions are reached automahcally, bringing the lnstallatlon to a standstill.

Hydraulic cylmders for lifing movements shall’be equipped with load holding-valves to pr-event lowering in the case
-of a pressure failure. The load holding vaives shall be direcly connected to the cylinders exclusively using metallic .

conneciing elements. Hydraulic connections between the {oad holding vaive and the cyi;nder of-motor shai! consist -
of steel tubing; ﬂexrble hoses shali pot be used. .

51186 Protective measures.

51161 -Emerg‘ency stop function
| The emergency stop furniction shall conform to EN 418 with the following deviations.

The en;iergency:etop Tunction'shall- comrespond to stop category-0 in accordance with 4.1.5 of ENi41 8:;1'.992; :

-The requrrement in EN 418:1982, 4.1.12, in accordance with ‘which the resetting of the "Emergeney stop” shall not
be pemiitted to tnmate restarting does not apply for manually controlled winches in accordance \Mlh 5.2.1.

NOTE - Restarling following resetiing of the "Emergency stop” is excluded owing to the automatically- resemng operahng
elements. No hazard occurs in the parhcular case of an intemal etror, since the hoist unitis hand contoﬂed

In case of mdlrect control the emergency stop function shall interrupt the main hydraulic circuit via an additional
hydraulic valve ‘which is designed so, that sticking-of the piston will not oceur. :

n case of direct contrel one of the following two requirements shall be fulfilled:
a) the emergency stopfunction-shall interrupt directly the main hydraulic circuit, or
" b) the actuating elements and:the energy switching part of the hand control shall be positively connected. The
positive locking shall be desrgned ina way that the energy switching part can be returned by hand to a stable

neuiral position.

Apalt from that -no-further: emergency stoppmg devices are required. .

5 11.-6 2 Hydraulic pmmectlon

Hydraulrc systems shall be protected against overpressure of the fiid and overspeed of the load. These protectrve
devices shall act on the hydraulic circuits and elements so that the flow rate and pressure are limited to permissible
values. in the case of a power faflure, all movements shall be stopped.
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51163 Mechanical protection

Hydraulic systems shall be 'arrah_ged and/or covered in such a way that hazards for persons or objects are
minimized. : : o ' : ' o C

51164 Adjustable safety device

Those adjustable safety Vdevices whlch can cause.a hazardous siﬁ:aﬁon, if their pre-set values are modified shall
have means to prevent their readjustment by non-authorised persons.

Extemal devices shall have visible means such as;

a) lead-seals;
b) covers;
c) cup,

which need to be destroyed before a readjustment can 'take-pi_ace.

VMisible means are not necessary, if _épecial tools (i.e. not commercially available) speciﬁéd.by the manufacturer of
the adjustable safety device, are necessary for readjustment. _ ' :

51165 Fire

Hydraulic systems shall.be such that leaking fluid cannot cause afire. Devices reaching higher temperatures when
being operated (also electrical equipment through sparks or short circuit) shall be thermally separated from devices

carrying oil by means of a suitable enclosure, in order to avoid ignition. Under these circumstances flame-retardant
" hydraulic liquid shall be used. e ' .

5.11.66 Explosionhazards !
Hydraulic. systems with ‘chambers or hollows shall be equipped with aeration  equipment, in order to prevent an

expiosion hazard. If hydraulic systems are 'used in environment with an explosion hazard, only flame-retardant
hydraulic liquids shall be used. -

512 Electrical equipment of winches

512:1 General _

The electrical equipment of vﬁnch% shall conformto EN 60204-32 with the following deviations.
5.12.2 Electrical supply |

In addiﬁon.to'EN 60204-32:1 998, 4..3.'1 , the following applies:

The winch shall be designed such that it opé’rates_ reliably in the event of a voltage drop at the winch of up to 5 %
between no-load operation and the peak current of the largest motor.

5.12.2 Ambient and operaﬁng _-oohditions

5.123.1 Electromagnetic compatibility '

Winches shall be in accordance with EN 60204-‘32:1 998, 4.4.2.

5.1 2.'3.2 Degree of p_rotection of .enclo”sures 'f_or. outdoorap#lication

The enclosures for elecirical equipment, with exception of the motor, shall have at least a degree of protection
IP 55 in accordance with EN 60529, : o '
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The enclosure-of the motor shail have a degree of protection of at least IP 54.

A suitable opening may. be provided in the.bas-e;of..-enclcsures so that moisture due to condensation may drain
away. : : o - :

5.12.4 Supply disconnecting {isolating).and switching-'de\rices

Remark conceming the appllcatron of EN 60204—32 1998 5.3. The electncal eqmpment ofa wmch shall contain
devices for the following- functions:

a} isolation of the electncaE equrpment from ﬁre mams power supply so that work may be performed wrthout the
rrsk of electric shock or bummg, _ '

b) sv\ntchmg—off in ﬁreaevent of: emergency swrtchlng off or-emergency stop

NOTE The “isolation” function a) may be fulfilled by a. crane-supply switch, a crane swmch or, as descnbed in
EN 60204-32:1988, 5.3.2, letter d),'a pluglsocket. combination. :

The crane-supply switch or crane switch shall meet ﬂ're requrrements of EN 60204 32:1998;. 5321053 4, for the
"Isolaiion” funciion.

The Swrtchmg—oﬁ" functron b) may be Tulfilled by a crane swrtch in accordance with EN 60204-32:1 998 B5:3.7.

812 5 Overload pmteetlon of*motors

Winch motors specified in: accordance with- 5 12 3 requrre no protecfive measures in accordance wrﬁra ‘EN 60204-
32:1998,7.3.

5.12.6 Control circuits and contrewuncﬁons'

Wrth regard to 9.2.2 of EN 60294—32 1988, certaln control sysiems. {(e.g. for converters) may have a short time
delay before the supply power is removed, for ensuring mat ho additional hazard oceurs.

5.12.7 '.Emergency‘stop :function ’
Winches shall be provided with an-emergency stop function in accordance with EN 60204-32.
For cable-less controls see EN 60204-32:1998, 3927 3. |

The requirement in EN' 60204—32 1998, 92542, in accordance with which the resethng of the "Emergency stop”
shall not be permitted to initiate restarting does ‘not apply for-hand confrolied winches in accordance with 5.2 1

NOTE Restarung foHowrng resetiing of the "Ernergency stop” is excluded owing to the automatcal!y resettlng operating

-elements. No hazard occurs inthe parhcular case of an mtemaE arror, since the winch unit is hand conirolled.

A plug/socket devrce shall not he consrdered as emergency stop function.
5.12.8 Electric motors

512 84 General

Motors shall be selected in accordance with- Annex J of EN 14492-2: 2006 where appllcable wﬂh single-phase
motors being excluded. .

For single-phase motors the relevant calculahon methods ‘shall be used. The selection shall be in accordance with

EN 60034-1.
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5.12.8.2 Eailure of power supply _

Elecfric wiﬁches'.shall incorporate features so that:

a) the load cannot lower in an uncontrolied manner if a phase should fail;

b) the load cannot drop if a phase should fail.

512.83 Mechanical limit speed, maximum pemissible operating speed

5.‘1_2;8‘.3.1. Winch motors

A motor 'shall’be-éelected-'so that the mechanical limit speed wili -not be reached within the foreseeable braking
delay inthe event of power loss. ‘A motor for varigble speed drive shall be selected so that the mechanical limit

speed will not be-exceeded in case of switching off by an overspeed protection during lowering with maximum
speed and the appropriate load or in case of converter malfunction.

512832 Three-phase slipﬁng. motors

The meéhanical limit revolutions shall correspond at feast to the values in Table 3 (at 50 Hz):

Table 3 — Limit revolutions for three-phase slipring motors

i Synchronous revolutions < min " 3000 |1500 |1000 750 600
Mechanical limit revolutions B o min" 4500 {3000 (2000 |1500 (1200
‘Recommended mechanical limit revolutions | min™ 2500 |1875 {1500

51284 Minimum motor stall torgue for hoisting motions

£.12.8.4.1 Three phase slipring motors -

Stall forques for three-phase siipring motors with contactor control relative to the rated winch motor forques M, at

S3 40 % (see EN 60034-1) shall reach the values given in iTaI_)Ie 4:

Table 4 — Stall torques for three-phase slipring motors with contactor control

" Frame size (IEC 60072-1) and revolutions Winch motor stall torque at S3 40 % duty
For frame sizes 100 fo 160, at 3000 min™', 1500 min ' and |at least 2.2 x M,
100%min™" : '
For frame sizes 180 to 225, at 1 000 min™' and 750 min ' atleast 2,2 x M,
For frame sizes 250 to 400, at 600 min™ - |atleast 2,2xM,
For all other frame sizes and revolutions : atleast 2,5x M,

5.12.8.4.2 Other motortypes

‘The mirimum motor stall torqué shal'l. prevent the fall of the foad.

51285 Siipring motors

With sl_ipring motors an uncontrolled lowering of the load is possible particularly under the-following conditions:

a) intentional or unintentional Operaﬁon with a reverse current-characteristic hot matched fo the load to be
lowered; ' - - '
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b) .operation of the motor with an open- rotor .of unintentional interruption of the rotor .cifcuit in which case the
power supply is not.interrupted immediately and therefore the ‘brakes are net applied.

Ifitis not possible to ex.cludezmese ,possibiiities, the winch. equipment shall comprise

¢). either devices that prevent efan;up; of the load or stop movement immediately as soon as the possible cause of
uncontrolled lowering has been discovered;-or

d). devices that: stop the ‘hoisting - movement before the lowering speed reaches the maxnmum permlss:ble Ilmrt 7
speed specified in 5. 12 8.3.2, Table 3.

- Seealsc provisions qf‘-l.ﬁ-—and 85 .of:EN_-60204¢32:'1i-998. _
' 5.12.9 Electricmotion limiters
51291 Goneral
Eleetr'rcal moheﬁ limniters sha’ﬂ ‘be realised -electromechanically, with a positive-opening function (definition as

in 3.46 of EN 60204-32: 1998) er they shall possess a comparable safety, for electronic systems at least category 2
of EN 954-1:1996.

51282 Second Jm;n&r (hacl!wp Jimiter) -

Where for the sthchmg oﬁ of a movement a second llr-nfter is provided behind the first one, such-a second limiter
should have a different.circuit from the first one -and initiate a category 0 stop funchon in accordance with 9.2.2 of
EN60204-32:1998. ! .

The reqmrements of 5.12:9:1 apply only to the second’ hmﬁer i an overndlng device of the first limiter for test

purposes is provided, this shall only be: by means of a hold-to-run-control device. Second Ilrmters shall not have
override facilities. . )

512 10 Temperamre :

| The ‘provision of 4 4 3 ef EN 66204—32 1998 shall app}y unless otherwise speclﬁed between the user and the
supplier.

NOTE Beyond the temperature range given in-4.4.3 of EN-60204-32:1998 (0 °C to 40 °C), outdoor- wmches may need a
wrder temperature range, such as—-20°Cto055°C

543 Reduction of noise by design
' -5 131 General

Noise is a significant hazard where:the posrhon of the operator is located in the wcmlty of one or more of the noise
sources mentioned in 5. 132 ‘and they have a

a) high energy.:ievel andfor
b} high operating speed.
If nmse cohsttutw a -significant 'hazard the: design shall provide “for .a low noise level. In this case the
recommended practice for: the design-of low-noise machlnery and equipment accordmg with EN'ISO 11688-1 shall
be taken into conSIderatwn

- NOTE ENISO 116882 -provides useful information on noise generation mechanisms in machinery.
5.13.2 Main noise sources oh winch units

Main noise sources are; . _
| L 1
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" a) winch mechanisms (motor, gearbdx',-brake; chain, rope or belt drives);

b') control cabinets;

c) extemal devices, e.g. mofor fans;

d) -hydraulic pumips; |

e) 'pneuméﬁc drives.

5.'-‘i3.3 'Measﬁm'for noise reduction
Typical measures for noise re.duciicuin afe:
a) selection of low-noise #ompon_enﬁs; '

b) use. of flexible securing means which ﬁrevent the transmission of sﬁ'ucmre—bome sound between the
-components and the structure. ' ' '

Other measures with identical or increaéed -eﬁicienq’y may. be used.

5134 Protective‘measuries. ' |

Atypical measure is the use of enclosures reducing noise around components with a high noise emission.
$.13.5 Information on noise - |

Information on .résidua! risk shall be: giveniothe qser, see'7.2. |

5.14 Winches for use ina p_ot'e'ntially‘explpsive.ratMOsphere

" 5441 General

Winches intended for use in potenfially explosive atmospheres shall be designed and constructed in accordance
with good. engineering practice and in conformity with the required categories for group Il equipment of EN 13463-1
to ensure avoidance of any ignition sources as.detailed in EN 1127-1. To classify the category of the non elecirical
equipment of the winch, it shall be subjected to an ignition hazard assessment in accordance with 5.2 of EN 13463-
1,2001. - ' -

The following requirements shali be ﬁﬂﬁlled; additional information is given in Annex B.

514.2 Electrical equipment of winches

Electrical-equipment of winches which are intended for use in Zone 1 shall be at least Category 2 (see EN 1127-1,
Annex .B) and shall comply with the requirements: of EN  60079-0. Where relevant, EN 60079-0 may be
supplemented or modified by the following European Standards: EN 50015, EN 80079-2, EN 50017, EN 60079-1,
EN 60079-7 and EN 50020, EN 60079-18, prEN 50039, as appropriate. ' :

Electrical equipment of winches which are intended for use in Zone 2 shall be at least Category 3 (see'EN 1127-1,

' Annex B) and shall comply with the requirements of EN-60079-0 and EN 60079-7.

5.14.3 Non-electrical equipment of winches

. Non-elecfrical equipment of winches which are intended for use in a._pctenﬁally explosive atmosphere shall comply

with the requirements of EN 13463-1 and EN 13463-5 and, where relevant, with the selected European Standard
for the specific type of ignition protection.. _ .

Category 3 equipment for use in zone 2 shall n_bt contain any effeciive ignition source in hormal operation.
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Categoryz eqmpment for use in zone1 shail not contain any effechve |gn|t|on source during foreseeable
malfunctions or rare. malfunchons

5.14.4 Electrostatic -discharge

Undesirable electrostatic dlscharges shal! be . avorded {see 7.4 of EN 13463 1 2001) by earthing and
mterconnectmg all the metalhc components of- electrlcal and non-electrical equrpment and surrounding metal parts.

NOTE ‘Further information on this topic is given in the CENELEC report R044-001 "Safety of machinety-— Guidance and
recommendations: for'the avoidance of hazards due to stat;c»electncny' which is prepared by CLC/TC 44x.

5.15 Additional requwementsforwehrcle reéco_wr-y winches and winches on boat trailers
5151 General

The follawing requtrements apply. additionally or by way of tiev:at;on from the reqmrements iaid down in 5.1 10 5.14,
-as'well asfrom all annexes. _

5.:15.2 Rated:capacity limiter |

Where the risk analySIé. Teveais that there is no hazardof overloading ‘the-winch and its supporting structure when
using it under the conditions. intended by the manufacturer, there is no need to provide a rated .capacity limiter.
Conditions for this are that the toad is prevented. from  running: back and that a failure of the driving motor is
-excluded.

NOTE A rated capacity Ilmlter is ot necesary, |f e:g. the limited driving power of the motor prevents overloadlng of the
winch and the supporting structare. _

5.15.3 ‘Motion limiters .

Moﬁon limiters are not requ;ired.‘ .

5.15.4 Freespooling clutches

Where engagmg and dlsengagmg cluhches are used for the purpese of pulling out the- hoist medlum these clutches

should not be capablé of being engaged and disengaged at a pulling force coresponding to 3 % of the maximum
_ pulllng force (resulting from the rated capacity ofthe winch).

As: ‘faras winches with multl-layer winding are- concerned, it shall be taken into consideration that, és a rule, the

rated capacity decreases with increasing number of rope tayers; the Iowest value of the rated capacity shall be
taken-into consideration:

5.15.5 Auxiliary brake .

When for freespooling of the hoist medium the winch drive is- put into idle mode, devices shall be prmnded which
prevent an uncontrolled unwmdmg of me hGISt medium. _

5.15.6 Rope .drives_

Rope drives shall at least cotrespond to the conditionsiof 1) or.2):

1) the W6flang 6oefﬁcfent for the first rope layer shall be at least 2. In this case, the working coefficient shall be
determined from the rafio of the minimum breaking force of the rope and the maximum possible pulling force.
The maximum possible pulling force results from the maximum motor torque respectively from the maximum
force when ﬂ1e rated. capac:ty limiter operates. _
The Dfd ratio to the centre of -the rope shall be at jeast:

~— 10 for-drums;
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— 11,2 for. sheaveé;
2) the workin_g coefficient for the first rope layer-shall be at Ieést.z.

NOTE - The working coefficient is the ratio from the minimum breaking force and the rated tensile force indicated on the
rnameplate. : o '

The Dld.raﬁo fo the centre ofﬁe Tope shall be at least:

— 11,2 for drum; |

— 12,5 for sheaves.

The rated capacity limiter shall-ensure that the value of 1,2 times the static rated tensile force is not exceeded.
5.15.7 Electrical supply (battery)

© The winch shall -be designed in such a way that in case of a voltage drop at the electrical power supply the load is
prevented from running back.

516 Additional requirements for forestry winches

5:16.1 General

The following requirements apply additionally-or-by way of deviation from the requirements laid down in 5.1t0 5.14,
as wellas from all annexes.

5:16.2 Lifting and lowering limiters
The risk analysis may show that either the lifiing limiter orihe lowering limiter or both are not necessary.
5.16.3 Braking device

If freespooling of the hoist medium is necessary, the braking device may be designed in such a way that it is
capable of being arrested in the released posifion. :

Where the joad may get caught or jammed during the pushing operation, the winch may be provided with a hold-to- .
run-conirel device for reieasing the brake. . '

5.16.4 Auxiliary brake

If, for freespooling of the ‘hoist medium, the winch drive is put into idle mode, devices shall be provided which
prevent an-uncontrolied unwinding of the hoist medium. T

5.16.5 Ropes

-The working coefficient for the first rope layer on the drum shall be at least 2.

NOTE The working coefficient is the ratio from the minithum breaking force of the rope and the maximum possible pulling
force. The maximum possible puliing force results-from the maximum motor torque or from the maximum force when the rated
capacity limiter is-operating, respeclively.

5.16.6 Rope drum

Reléted to the rope axis, the ratio of drum diameter and rope diameter shall be at least 10.

‘Fianged drum end piates shall protrude beyorid the rope wound on the drum at the last layer by at least 2 times the
nominal rope diameter. ' ' _ :
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516,7 -'Rope fas'tening‘ onto the rope drum
. Where the drum is eqmpped wﬂh a detachable rope fastening, this shall be designed in such-a way that it detaches
in case of a smaller pu!hng force resulting from 30 % of the rated capacity, when the rope is wound completely off
- the drum. :

The device- shall not detach accldentaﬂy when \mndmg ﬂte tope off the drum by hand.

' 5.16.8 Rope end termmatlons

For forestry winches used for pullmg en ﬂ1e ground, the followmg rope end terminations shall be used:
: a) wire rope clamps made of aiummlum wrought alloys aocordmg to EN 13411 3;

b) Fiemish eye w1th aluminium wire Tope clamp ,act:er.ding to EN 13411-3.
'5:16:9 ‘Mechanical protection |

The winch control stafion shall be Iocated and/or safeguarded in such a way “that whlplashmg slmgs -and hoist
media respedtlvely cannot cause mjunes of persons.

547 Addlt;onal and: dewatmg reqmrements for wmches for pu!lmg purposes

5171 General

For winches for pulkmg ‘purposes, excluswely the operahng condition defined as pulling by 3.17 is conmdered
intended use.

The following reqmremenis applyadditlonally or by way of deviation from the requlrements taid down in 5.1 10'5. 14
as-well as from all annexes, with' the term “rated capaclty" being replaced by "pulling force™.

5.17.2 :Rm.paclty limiter

_Where the risk analysis shows -that the hazard of .Werl.oading the winch is not present undér the conditions
'provided by the manufacturer, a rated capacity limiter is not required.

-NCTE - A rated capacrty limiter -is not required if-e.g. due to the fimited driving power of the motor-it-is not possible to
overload the winch by 1,4 #mes the pulling force and if a fajlure of the drive motoris excluded.
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5:47.3 Motion limiters
Limiters for the end positions.are not required. |

‘NOTE A motion limiter is not required as dueto the arangement of the operating elements, the operator has the possibiiity
1o check the winding behaviour of the pulling medium and the pulling medium running into the box without any hindrance.

5.17.4 Free spooling cluich

Where, for the purpose.of puiiing out by hand the pulling medium, engaging and disengaging clutches are used,
these should be secured against upintended operation. This requirement is considered fulfilled if

a) it is not possible to engage or disengage the clutch -at a.-.pulling force of more than 2 % of the pulling capacity
or . ' , : . .

b) ifitis possible to secure both engagement positions with: positively engaging means.
5.17.5 Auxiliary means for pulling out the pulling medium

if for the purpose of pulling out the pulling medium the drive is disbqnnected from the drum, devices or elements
should be provided which prevent the pulling medium from uncontrolled unwinding. '

NOTE For pulling out by hand the pulling medium, devices or elements should-exist that have a braking ffect on the drum
(e.g. pressure rolt). . S :

5:17.6 Rope drives

Rope drives shall atieast correspond to the conditions 6f 1) or 2):

1) the working coefficient for the first rope layer shali be at least 2. In this case, the wofking coefficient shall be
. determined from the ratio of the minimum breaking force of the rope and the maximum possible puliing force.
The maximum possible pulling force resuits from the maximum force when the rated capacity limiter operates,
if fitted, o_r'from the maximum motor torque. : '

~ The D/d ratio to the centre of the rope shall be at least:

— 16-for drum;
-— 18 for sheaves;

2) the working coefficient for the first rope layer shall be at least 3.

In this case, the working coefficient shall be determined from the ratio of the minimum-kreaking force of the
rope and the rated pulling force at the middie layer.

The D/d rafioto the centre of the-rope shall be at least:
— 16 for drum; |
— 18 for sheaves.

The rated capacity limiter shall ensure that the vaiue of 1,2 imes the static rated tensile force is not-exceeded.

6 Verification of the safety requirements and/or protective measures

6.1 Winches manufactured in -séries

Conformity with each safety requirement and/or measure (given in Clause 5) shall be verified by a type verification
for the first sample of a series of winches of the same type (column 3 of Table 5) and by an individual verification
46
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for each winch of the. serles (column 4 of Table 5). Indmdual verification is carried out- either during manufacture
assembly or oommlsswmng

6.2 Winches designed individually .

Conformity with each safety requrrement andlor measure (glven in Clrause 5) shall be verified for individuaily
designed winches by the method.of type verification in Table 3, column 3. Verification is carned out e:ther during
manufacturing, assemb!y OF- commlssmmng

e ' S . : | 47
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7 Userinformation
71 General
NOTE Réferenoe is made to Clause '5'of EN ISO 12100-2:2003.

The manuféchxrer shali provide operating 'instructions containing " information and instructions for the
commissioning, use, regular tests and inspections and maintenance of the winch mechanism. Information for use of

the machine shall be provided in accordance with Clause 6 of EN ISO 12100-1:2003.

7.2 Special requirements |

The operaﬁng instructions shall describe the type 6f“thé-winch with clear reference to the present winch.

“The use for which the winch mechanism is intended shall be dearly described. The admissible sdope of use of the
winch (fifing, pulling, etc. of loads) shall be clearly described. This shall also contain design limitations, e.g. the
theoretical ‘duration of service. The measures to be taken when the winch mechanism has reached the end of its
theoretical duration of service shall be described in accordance with 1ISO 1 2482-1.

Inforrnaﬁon'regarding. the utilisation of the hoisting and lowering fimiter during normal operation and periodical
inspection shall be given. ' '

Optional features of the winch, e..g. devices for lowering the load in the event of a power failure, shall be described.

Ha seoon'& fmiter is required refemring to 5.2.4.2 and this imiter is a friction torque limiter, the inspection of the
function of the first limiter shall be described in the handbook.

The operating instructions shal always-include the foliowing instructions:

a) the necessafyt'aining for the operating personnel shall be described;

b) the user shall ensure that the operating personnel a;_e,g_iven the necessary fraining;
c) .meropera’m_r shall always wprk:in compliance with thé..operaﬁng instructions; -

dy the user shall initiate movements of the load with the lowest available speed. The robe (chain, belt) shall be
fightened and shall not be in the slack-condition when the load movement begins;

e) itis forbidden to move loads above the rated capacity of the winch;
f)  do not try o move fixed or obstructed loads;
g) with winches for lifting and.Iowering-suspended' loads, side-pull of ioad is not allowed;

h) excessive inching (e.g. giving short pulses to the motor) shall be avoided:;

i} banon transporting persons.

All maintenance and rtepair work required to ensure the -safe functioning of the winch mechanism shall be
described, e.g.; : ' .

i)  lubrication of ropes, chains, gearboxes, bearings, hooks efc.;

k) inspection of wearing parts such as ropes, chains, hooks, belts and brake linings. Specification of test and
inspection intervals and discard criteria; - '

I) operating principle of safety devices and requirements in the event that these devices are ftriggered, . g.,
resetting the emergency stop device; _ ' '

m) information shall be given how to verify '1he proper function of the limiters.
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n) rneasures to avoid posmble damage of ihe winch in case if the phase sequence is mcorrect shall be g:ven in
the user information. .

The 'foliawing' informeﬁon sha_ll be-:'pre\fided;'if,necessary:, '

- Iimiﬁﬁ'ons 'fe'r.'operaﬁon ‘e.g. setting down the load *-when in the vicinity of the upper hook position.

For: pneumaim and. hydraullc ‘winches. the foltowmg data shall be provided in the user information regarding the
supply of pressunsed fluid: .

C— preesure

— quelity.
‘Regarding noise fhe :folle\uing information shall be given:

o) ifthe value of the A—welghted emission sound. pressure level at the-operator position is lower than 70 dB, this
fact shall be indicated;

p) ifthe vaiue: of the A-welghted emission sotnd. pressure Ievel at the operator position exceeds 70 dB, this value
shalt be sta'ted .

q) if the value of the A—welghted emission sound. pressure level at the operator position :exceeds 85 dB, the A-
weighted sound power level shall be stated

r) for ‘constr.ucﬁbn winches; the A-Weighte.d. sound power level shall always be stated;

s) the measurement procedure and detailed operating condltlons during noise emission measurements shall be
stated; -

1) a recommendation for operators and servicemen tor',wea_r hearing protection when the winch is used in a noisy
environment or the A-weighted emission sound pressure fevel due to the winch is high at the operator’s position.

“The manufacturer shall provide.information how to check and to set the rated capacity limiter. Seffing.and checking
-of the rated capacity limiter shall be -done in -accordance with the instructions of the manufacturer by competent
persons only. He shall tequest from these competent persons, to document the test result in the logbook.
For the installation and use of the winch in.supporting structures the. manufacturer shall provide those information
which enables the designer of the supporting structure to take into account the static and dynamic maximum forces
which may occur during operation of the rateéd capacity limiter of the winch. information to be provided (see 5.2.2):
In case of direct acting rated capacity fimiters:
 dpa: force-imit factor.
In case of indirect-acting rated capacity limiters:
o, triggering-factor; - - _
" Cmea  Tigidity of the hoisting medium (rope or chain or bek);
4ty time -lapseafter attaining load level ‘@ -Hig, tO when.aetual mofion braking. comme_nees [sL

Ay F moﬁbrt-braking'ﬂme'aﬂected,by the combined hoist medium tension and brake torque [s]. _

Also F max, L inaccordance with 5._2.2.3-‘shall_'be ‘provided.
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7.3 Marking _
Marking shall be in acoordance. with EN 12644-2.

Every winch shall:be. provided with the ‘following information in a lasting and easily legible manner on a part which
can be removed only by using tools:

1) name and address ofthe ménufa-cwrer;

2) the prescribed marking ;.

3) type designation;

4) serial number

5) vyear of construction;

6) explosion proof class, if applicable;

7) rated capacity or the puIIing force shall be specified on the nameplate. The user shalt be able to clearly
recognize the rated capacity or pulling force. In case of winches with multi-layer winding, the specifications for
the first and last rope layer shall also be specified on the nameplate;

8) group of mechanisms;

9) rope/chain: ident number of the-mantrfacturer of information concerning the load bearing means, i.e.
for ropes: minimum breaking force, maximum diameter, maximum number of winding layers;
for chains: diamefer, pitch and grade;
for belts: material, tensile strength (breaking force), dimensions, operating limit temperatures.

40) characteristics of the power supply;

11) rated hoisfing speed. -

In addition, vehicle recovery winches and winches-on boat trailers shall be sprovided with the following information

in a lasting and easily legible manner -on a part which cannot be removed: "This winch shall only be used for

vehicle recovery ot for pulling and iowering boats off frailers.” : .

Where, due to special constraints, it is not possible to mark the winch with the information listed above, a minimum

marking shall be provided which allows a clear relation of the winch to the instructions for use containing this
information. : : :

1) For machines and -assdciated products which are intended to be placed on the market within the EEA, CE
marking in accordance with the relevant European directives, e.g. Machinery Directive, Low Voltage Directive.
58 -
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‘Annex A
(informative)

o -Example_s}b-fjwinches'_

A1 Drumwinches =~

Figure A:1:1 — Drum winch, manufactured inseries ~ _Figure 1.2 — Drym winch, manufactured
| ' o | individually

Figure A:1.3 — Drum winch, pneimatically driven
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A.2 Traction winches

Figure A.2:1 — Traction winch, standard type  Figure A.2:2 — Traction winch with 2 load bearing
: : ropes and storage drum _

80
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Key

1 generation of the tensmn force by dnven storage drum 4 gear

2. motor ' R o . 5 drumheads

3 ' brake R : 81 rope exitto the load

'Figure A.2.3 — Traction winch with storage dram
61
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A.3 Vehicle recovery winches

o . N
| i
[
e Y
=T
Figure A3.1— Vehicle recovery winch with - Figure A32— Vehicle recovery winch with
electrical drive ' : hydraulic drive

A.4 Winchesfor boat traile_rs

Figure A.4 — Winch for boat trailers with electrical drive
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A5 Forestry winches

Figare A:5.— Forestry winch with rope drum and hydraulic drive
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Annex B
(informative)

Additional requirements for winches intended to be used in potentially |
. S ~ explosive atmospheres :

B Introduction

Explosion hazards can -occur when the .c'oncenh'aﬁoniof the flammable substances in air exceeds the lower
explosion limit and if an e_ffective ignition source is present. . :

Exampies of ﬂamméhle. subs’ean.ceé-which increase concentration above th_e normal.
— so&e_nt vapours from the flash-off process; | -

-— gases from fuels and/or product by the combustion of the heating:s’.ysfem;

— gases reléased from deposits; | | |

— combustible heating gases;

—_ -sdvent vapours from.any Ieakageifrom'btoken pipes .,or 'ﬁtﬁngs;. =

— cleaning _ﬂu‘ids; | |

_ ._éol,vent vapeurs from rJeciréuIat_%on process.

Examples of ignifion sources are:

——  hot surfaces .g.-of heating systems and electrical equipment;

— sparks created by mechanical induced energy, e.g. fans, conveyors;

— electrostatic discharges;
— electrical sparks;

— welding and other sources of thermal energy used during maintenance and cleaning.

B2 General

Where winches are intended for use in hazardous areas EN 1127-1 specifies methods for ‘the ‘identification of
hazardous situations that may lead to an explosion. It-details the design and construction measures to achieve the
_required ‘safety. It inciudes the relationship between categories and zones and the applicable equipment in the
differentzones.

information on the controt and classification of hazardous places for gases and vapours by the use of ventilation is
given in EN 60079-10. . o : .
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B.3 Hazard sources in explosmn hazard areas

B 3.1 Electncalty ca.used hazards

a) Elimination of hazafds caused by elecmcal sparks e.g. in the case of connectmg par:ls mstaﬂatsons
-switchgear, eqmpotentlal bonding (refer alsoto EN 600?9—0 EN 60079—1 EN 60079-7).

b) Elimination of build-up of hamrdous electrostatic charges, e;g. in the case of plastic enclosures, insulating
material, equipotential bonding (refer also to EN- 60078-0, EN 60079-7).

~ ¢) Elimination of- hazards caused by bmtd~up of electrostatic charges, e.g. inthe case of fans made of plastic,
~ components rnade of ptastle with' turmng orsliding movements (refer also to EN 60079-0)

B3.2 'Mechamcatly caused hazards '

a) Elimination of hazards caused by mechanically generated sparks, ¢.9. by, swaylng load handfing attachments:
friction producing large :amounts of energy on rolters, wheels, clutches, brakes; impacts; sparks caused by
impacts while maintenance ‘work is: being- carried .out; impact sparks in the case.of fans. (refer aiso to
EN60079-0, EN 1127-1 as well as recommendations by expert authorities). The risk of hazards may be
reduced ‘by selecting -appropriate ‘materials. Soft materials which tend to ‘yield are favourable. ‘Copper,
beryilium bronze and stainless steels-are preferred.-Hard steels, aluminium and magnesium as well as rusty
parts shouid be avoided. Brakes and clutches should include: an appropriate lining material and/or be protected
in a suitable way. Striking ot ‘scraping of rotailng parts against statlenary parts should be prevented by an
appropriate safety dlstance

b) Elimination of hazards caused by hot surfaces, e g it the case of bearing. pomts such as*fnctlon bearings and
sliding bearings; guide arrangements, friction on roliers, wheels, ciutches and brakes (refer also to'EN 1127-1
as well as recommendations by -expert authorities). In addition to a low-friction design, measures should also
be taken by selecting appropriate materials and types of protection-and the scraping of rotating parts agalnst

- stationary.parts: should be avonded ; _ ;

c) Elimination. of hazards caused by build-up of electrostahc charges, e.g. in the case of fans made of plastw

" - components made of plastic with tuming or slidirig-movements (refer also to EN 60079-0). In addition 1o the

maximum:-permissible surface resistance of 1-GQ, consideration shotild also be given to the size and shape. of
the parts as well as.to a maximum. circumferential speed not exceeding 50 m/s, e.g. in the case of fans. ;

B.3.3 Hazards caused by environmental conditions

" a) Enclosures shouid feature sufﬁcrent protect;on ‘against the ingress of hazardous quanthes of dust and water.
(Refer also fo EN 60079-0, EN-60079-7).

b) Components which serve explasmn protection purposes should be protected from damage caused by
corrosion by means. of sufficient corrosion protection (for example, by greasing with acid-free grease, by
protective measures to cover against dustand mmsture by selecting appropriate materials. ) .

¢) Measures shouid be taken to prevent-hazards in the case of impermissible high or low ambient temperatures
The - permlss1ble ambient -temperatures should be specified on the data plate. Protection against high
temperatures may be provnded by shielding measures and temperafure monitoring measures as permitted by
the relevant regulations. .Low temperatures -(lower than —20 °C) may be avoided by heating, e.g. with
resistances, Attentlon shall be given to ensure designs are compliant with-explosion protection ‘standards in
c.z2.

d} The permissible mstallahon helght above sea level is limited to 1 000 m. At greater heights, the over-

temperature limit value of the components should be reduced or the maximum permissible ambient
“temperature shall be: reduced .
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'B.3.4 Measures to eliminate hazards.in -explosion hazard areas

- Hazards should be eliminated by means of structural ,design and selection of materials. In this respect, the existing
"CEN Standards shall be considered and recommendations. of test and inspection authorities and expert bodies

shall be observed. Since test and inspection obligations do not exist for all hazard classes, the manufacfurer should
exercise great care. : , o C

The owner shall be responsible for assigning the zones (Zone 0, Zone 1, Zone 2 or Zone 20, Zone 21, Zone 22)
and-cormect selection of the equipment (temperature class, gas group, equipment o_::ategory). He may be advised by

‘third parties (explosion-proof equipment manufaciurers, authorities).

‘B.3.5 Marking

In addition to 7.3-the following markings apply:

— specification of the test office;

. — specification of the test number;

— speciﬁcatiohs_ relating to the explosion-proof design _(typ-és of enclosure, temperature classes, explosion-proof
group); ' ' S _

— m@dfacMrer,ieStsymboi--as well as date; - o
— seﬁi"al number; ' |

—  the "Ex” symbol.

B.4 Userinformation

Qualified and/or expert persons shall be employed for mainfenance and repair work, for regular inspections as welt
as for operating winch mechanisms. S S

Damage caused by -eniri:ronmehtal influences, in-aﬁprbpriate operating conditions and mal_funcﬁo'ns shall be rectified
immediately. : R . - .
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Annex C
(infor-mati.ve)

Addltuonal requsremem for operation in aggressive envnronments and
outdoors

C '1 General

Provision should be applled with respect to the de»ﬁmtron and classlﬁcahon of corrosivity environment as per
150 9223,

‘When problems relating to operatlon in: aggresswe environments. and the outdoors raise questions, the following

standards may be usefully consultaed for specific needs or applications:

EN ISO 8044:1999, Corros:on of metals and alloys — Basic terms and definitions (150 8044:1999)

- EN IS0 8565:1995, Meta!s and aﬂoys Atmospheric corrosion testing — General requrrements for field tests (1SO

8565:7992)
I1SO 8407:1991, Corrosion-of metals -and alloys — Removal of corrosion products from oombresSion test spacimens
ISO 9223:1992, Corrosion of metals and-alloys — Corrosivity of"atmospheres — Classification

IS0 9224:1992, “Corrosion of metals and aﬂoys Corrosivity of atmospheres-— Guiding vaiues for -corrosivity

categories

ISO 9225:‘1 992, Corrosion of'metals and alloys — Corrosivily of atmospheres — Measurement of pollution

IS0 9226 1992, Corrosion of metals and atloys — Corrosivity of atmospheres — Dez‘ermmat:on of corrosion: rate of
standard spec:mens forthe evaluatfon of oorros:wty

C.2 Ropes and chains -

On request, ‘the manufacturers of ropes and chains should supply all information for selection, ‘protection,
inspection, maintenance and discard -criteria for them, when used in specific aggressive environments and
outdoers.

General considerations are needed for speolﬁc areas structures, electric equipment and motors, electric cablas
copper terminals etc.

The foIiO\M'_ng examples of corrosion may be taken in respect of various situations in aggressive environments:
a) Structures: | |

— selection IOf mater.iale in relation of the temperatures;

— special consideration’s-for marine environment applications;
b) electric equipm'en’f-ahd ‘motors: |

— in case of tropical climatic condﬂ:ons with sensitive dampness treatment against mo:sture and fungosity
should be provided; . .

— - various coatings may be used to provide protection .against corrosion, for insulaﬁon purposes efc.;
T T L L ’ 67
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— motor proiection may include cover for dripping, grade “F" for ‘minimum _insulation, heating anti-
‘condensation (motor > 1. kW), minimum mechanical protection IP 55 in accordance with EN 60529,

c) eleciric cables:

—  environmentat conditions have a marked infiuence .on the selection of electric cables, particularly with
regard tothe type of sheaths. Consideration shall be given also to the material raceways; -

d) copper ends of cables and other similar parts of electrical equipment require specific protection when they
operate in the presence of ammonia and acetytene. :
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~ AnnexD
(informative)

Additi%onai—requei:rements -for-<o@peraf_ion at iow temperatures

As to wnnch&e for use at low temperatures attenbon is drawn to the follomng, for example
_— suutabllrty of matenals for Ioad-beanng components
— suitability of lubricants;
— suitabitity of the welding process; |
— icing ofthe -motors,'_-brakés and-switchgear;
— tendency ofthe seals to ;be.cefme brittle;
-— tendency. _of_ihe cables .a;‘ndtinsu_laﬁ-on td b‘ecom.e'.britﬂe;'
. — tendency of the plastics iorbecome briftie;
— corrosion as a reéult of dew forhin_g;
. — suitability of .ropeé, chains and belts;
-— compliance with .re'le'.vantsténdards and réulations;

— test of the complete 'series winch mechanism under the specified operating condiﬁons, as required.
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Annex E
(informative)

":Documents'-for hooks

Documents for donsidera_ﬁon:
a) Design system 1:
| DIN 15400, Lifting hooks, mechanical propérﬁes, load capacities, stresses and materfa;‘s
or
-'b) Design system 2.

UNi 94‘65, Lifting hooks for fifting appliances — Mechanical propeities — Lifting capacities, stresses and
materials o ' _ :

NOTE Although Annex E is an informative annex, the -gtandards of the 2 systems should not be mixed.
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Annex F
{(normative)

Noise test code

F.1 Scope

This noise test code specifies: all the information. necessary to carry out efﬁcrenﬂy -and under ‘standardized
conditions the determination;, declara’ﬂon and verffication of the noise emission charactensﬁcs of power driven
w:nches

Noise emissien  characteristics inciude emlssmn sound pressure levels and the sound power {evel. The
determination of these quanﬁtles is necessary for:

— manufacturers-to declare '-_th:e noise emitted;

— comparing the.::n'ois.e- emitted by machines in the family concerned;

— .purposes of noise 'control atihe solrce ‘at'the design sta'ge. :

The use of this noise test code ensures reproducibility of the determination of the noise emission charactenstcs
within - specified limits determined by the grade of accuracy of the basic noise measurement method used. Noise

‘measurement methods allowed by this European Standard are engineering methods (grade 2).

The C—welghted peak emission sound pressure. Ievels of wmches usually have such a low value that it is not
necessary to measure and o declare them. :

F. :éf Standards used in-this annex

EN ISO 3744, Acoustics — Defennrnatmn of sound power Ievels of noise sources usmg sound pressure —
Engineering method in an essentially free fisld over a reﬁecfmg plane (1ISO 3744:1994)

EN SO 4871 Acoust.!cs . Decfaration and verification. of noise emission vaiues of machfne:y and equrpment (ISO
4871 7 996) : '

EN 1SO 11201, Acoustics — Noise emitted by machinery and equipment — Measurement of emission sound
pressure leve!s at a work station and at other specified positions — Engmeermg method in an essent‘tar’iy free field
over a reﬂectmg plane

F.3 Description of the machine:fami-ly
This annex applies to wmches within the scope of this European Stand'ard.
F.4 Determmatlon of the emrssron sound pressure level at the operator s posmon by

measu rement

Fa44 Genenal

The A-werghfed emission sound pressure levels shall be measured in accordance with EN 1ISO 11201.
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“Thé test cycles and measurements shall be 'rep_eated at teast three times, the test result being the arithmetic

average value. This average value shall be the A-weighted emission sound pressure level to be declared together
with the location at a distance of 1 mwhere it has been determined. ' :

F.4.2 Winches other than construction winches

'NOTE 1 - These are winches within the scope of this European Standard, with the exception of construction winches.

Winches are erected separately but sometimes also integrated into machines. Therefore, when winches are
integrated into machines, the location of the operator is unknown when manufacturing the winch. Thus, the A-
weighted emission sound pressure level shall be measured at a distance of 1 m from the main noise source of the
winch. .

. NOTEZ2 The emission sound pressure level at the operators ‘position Which is-normally st a distance other than 1 m, can be

determined in accordance with the following equation, afterthe winch has been integrated inthe installation which is-operated in
a building of usual structural design: . : s

- Ly =Ly -10lg——| : ' (F.1)
: d, - |
where
CLp is the sound pressure level measured at a distance -of d1 = 1 mfrom the source of sound;
L is the sound pressure level to be determined at a distance of d, from-the source of sound.

“The Equation (F.1) above results in a reduction of the A-weighted soﬁnd pressure tevel by 3 dB with doubled distance. This

empirical value takes structurd infiuences into account for normal enciesed areas, €.9. the refiection of sound waves from walls.

E.5 Determination of the sound power level

F.54 General

As basic noise emission measurement standard EN 1SO 3744 shall be used, with exception .of the microphone
positions.

F.5.2 Winches other than construction winches

.N_OT-E 1 These are winches within the scope of this European Standard, with the exception of construction winches.

The A-weighted emission sound preséure'_ level at the location of the operator is usually below 85 dB. Therefore,
this noise test code does not deal with 'me_determinaﬁon of the sound power level for winches other than

construction winches.

However, Hitis nec&}sary to determine the sound-power level, this shall be done in accordance with EN ISO 3744,
ie.

. 2xr R : _ ' . '

- where

Ly is the sound power level [dB}; -

is the average A—weighiaed emission sound pressure level on the measurement surface
(hemisphere) [dB]; _ '
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S is 1 fm3;
r o is the radius of the hem;sphere (d!stance of 1he mlcrophone from the main noise source of the winch,
(see F4.2)[m]. . :

NOTEZ it may be nwe&eary to state the sound power level, if the sound pressure level &t the location of ‘the operator is

determined for the enfire installation in- whlch the wmch umt is |n13egrated

| ‘F5:3 Constructlon wmches

NOTE Construction.winches are deﬁned in Directive 2000114/EC Annex | ¢l. 12. "Construction winch: ‘A power-operated,
temporarily installed rrr'tmg app{:ance which is equ:pped with means:for ratsmg and lowering a suspended ioad "

For consfruction wmches, the largest dlmensmn does -not ‘exceed 8 m. Therefore, the measurement é.urface of the
microphone positions shall be a hemisphere and there shall be six microphone positions.

“The locations of the 6 microphene positions distributed on the surface of a hemisphere of radius r are listed in the

form of Cartesian coordinates in Table F.1. The radius r.of the hemisphere shall be equal to or greater than twice
the largest dimension of the reference parallelepiped. The reference parallelepiped is ‘defined as the smallest
possibie rectangular parallelepiped just enclosing the construction winch and terminating on the reflecfing plane.
The radius of the hemlsphere shall be rounded 1o the nearest higher of the following vaiues:4 mor 8m.

Table F.1 - Coordinates.oﬂhesmicrophone positions

_M_icfbphone':nﬁmber | ' xir yir (::1.)
1 | +070 | +070 | 150
8 M B 070 +0,70 1,50
3 | <o70 070 1,50
4 +0;70 .| -070 1,50
s | .02 | +o065 | 071
6 4027 | -085 | 071r
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Figure F.1 — Microphone pos'itions on the 'hemispheré
The influence of the environment shall be corrected by:

K, =0 ' : ' (F.3)

where

K is the enﬁironmental correction factor (see EN ISO 3744:1995, 8.4) [dB].

The surface sound pressure level shall.be determined at least three times. If at least two of the determined values |
do-not differ by more than 1 dB, further measurements will not be necessary; otherwise the measurements shall be
continued until two values differing. by no more than 1 dB are obtained. The A-weighted surface sound pressure
jevel to be used for calculating the sound power level is the arithmetic mean of the two highest values that do not
differ by more than 1 dB. : ' o

F.6 Mounting and o:perating.condritions

F:6.1 General

The mounting and operating conditions. shall be the same for the determination of both, the emission sound
pressure level and-the sound power level. E

Insihtion
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The wmch shall be- warmed up in accordance with the instructions before the noise measurement COMMEences.
Safety requirements shall be observed,

F.6.2 Winches -otherfthan constructioh w.i:nohes-

The test cycles during measurement - shall represent the normal appllcaton ie. liffing the load at the maximum
‘speed appropriately .defined for the suspended load. These test conditions include all relevant noise sources of the
winch unit. ' ; .

' When determining the emission sound pressure level at ﬂ1e operator s pos:t:on in order to- minimize me test effortit
is sufficient to measure the noise at a single microphone position.

The load handled dunng"the test cycles shall be close 1o the rated capaoity with the following exception. For winch
units with a reeving (e.g. 2/1, 4/1), the measurement may be carried out with a smaller reeving and a
correspondingly smaller load instead of the reeving provided for the rated capacity. This means for example, that
with a rated capacity of 40.1 with 4/1 reemng, the measurement may also be’ carned out with a.load of 10 t with 1/1
reeving. ,

f—'--s .3 Construction winches

The test shall be carried out with the construction winch installed. in a statlonary position. For the purpose of the
test, the liffing speed shall be no lessthan the rated i:ﬂmg speed and the lowering speed shall be no less than the
 fated lowering speed. . _

The winch shall be mounted on a reflecting surface of concrete or non-porous asphalt. The geometrical centre of
‘the lifing equipment shall be positioned above the cenfre of the hemisphere; 1:he winch shall be connected but no
load shall be applied.

. The frequency of the supply current,’ spemﬁed for ﬂle motor. by the manufacturer, shail be stable at plus or
minus 1 Hz.

" The operating ‘conditions during the test shall be actuating the drum movement clockwise and anti-clockwise with-
‘the higher speed foreeeen by the manufacturer; the hook shall’be free of load. The period of cbservation shall at
‘leastbe 15 s. . . _

F "7 Uncertainties

At the present: point of time no technical data are available to determine the standard deviation-of the reproducnbai:ty
for the machine family covered by this annex. Therefore-the values specified in the basic standards for noise
.emission may be considered as upper limits which can be used to determine uncertainty X when preparing the
noise declaration. Invesfigations which require the effort of all manufacturers are necessary fo determine possible
lower values for the standard deviation of the reproduclblllty resuling in low values of unoertainty K. The resuhs of
such mveshgatlons wrli be reﬂected in future versuons of this European Standard.

F.8 IIiformatior-i to be recorded

- The information to be recorded is-that required by EN ISO 11201:1995, Clause 12, and if ﬁ’xe sound power Ievel is
determined, by EN SO 37441995, Clause 9. ' _

Details of the operat:ng conditions during the determlnahon of noise emission shall -be recorded, mcludmg ﬂ1e
“speed used and the- correspondmg net power.

F.9' Information to be repdrted

The information to be gzven ‘in the fest report is that required by ENISO 11201:1995, Clause 13, and, if the sound’
_power level is-determined, by EN 1SO 3744:1995, Clause 10.
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‘Details of ihe opetating conditions during the determination of noise emission shall be reported including the
speed used and the correspondmg net power.

F.10 Declaration and verification of noise emission values
The noise emission QUanﬁﬁesto be declared are those Iisted in Clause 7.
Nmse emission values. shall be dec!ared in accordanoe with EN ISO 4871.

The declarafion shall have -a single-number format (see EN I1SO 4871) i.e. the values measured in accordance with
F:4 and F.5 and-the uncertainty X as described in F 7 shall be declared separately.

If verification is carried out, this shall be done using the same test conditions as those used for the initial test.
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~Annex G
(informative)

Select_io?n of a suitable set-of f-craﬁ'e.s-istan-dards fora ;givé-n application

{ Is there a product standard in ‘the-foliowing list that suits the application?
EN 13000:2004 Cranes — Mobile cranes
prEN 14439 12002 Cranes — Safety - Tower-cranes
prEN 14985 2004 Cranes — Slewingjib cranes
prEN 15011:2004 | Cranes — Bridge and ganiry cranes
| EN 15056:2006 ‘Cranes «— Req_uiremerlts for container handiing spreaders
EN 13852-1:2004 “Cranes — Offshore cranes — Part 1: General-purpose offshore cranes -
EN 13852-2:2004 |-Cranes — Offshote cranes — Part 2: Floating cranes '
EN 14482-1:2006 Cranes — Power driven winches and hoists — Part 1: Power driven winches
EN 14492-2:2006 Cranes — Power driven winches and hoists — Part 2: Power driven hoists ‘
EN 12999:2002 . Cranes— Loader cranes
| EN 131572004 | Cranes — Hand powered Iifting cranes
EN 13155:2003 Cranes— Non:fixed Ioad lifting attachments
EN 142382004 Cranes — Manuglly controlled load manipulating devices
YES NO

Use i directly, plus the

standards that are referred to
Use the following: , :
EN 13001-1:2004 Cranes— General design — Part 1: General principies and requirements
EN 13001-2:2004 ‘Cranes -- General design— Part 2: Load actions
CEN/TS 13001-3-1: i Cranes.—'-General’_‘design — Part 3:1: Limit states and proof of competence of steei structures
CEN/TS  13001-3-2 Cranes_— General design — Part 3.2. Limit states and proof of competence of wire ropes in reeving systems
2004 ) . .

EN 13135-1:2003

Cranes — Safety — Design - Requirements for equipment — Part 1. Electrotechnical equipment

EN 13135-2:2004 Cranes — Equipment — Part 2: Non-electrotechnical equipment
EN 13557:2003 | Cranes — Controls and conrol stations.
EN 12077-2:1998 Cranes safety — Requirements for health and safety — Part 2: Limiting and indicating devices
EN 13586:2004 | Craries — Access

' EN 14502-1:2005 | Cranes — Equipment for lifling persons — Part 1: Suspended baskets
EN 14502-2:2005 Cranes — Equipment for the Jifting of persons — Part 2: Elevating control stations

| EN 12644-1:2001 - Cranes — Information for.use-and testing — Part 1: Instructions ~
EN 12644-2:2000 ‘Cranes — Information for use and testing — Part 1: Marking
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Annex ZA
(informative)

.Relations_hip between this European Standard and the Essential
Requirements of EU Directive 98/37/EC

This European Standard has been prepafed under a mandate given to CEN by the European Commission and-the
European Free Trade Association to provide a means of conforming to Essential Requirements of the New
Approach Directive Machinery 98!37[EC, amended by 98/T9/EC.

Once this standard is cited in the Official Journal of the European Communities under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of this
standard confers, within the limits of the scope of this standard, a presumption of conformity with the relevant
Essential Requirements of that Directive and associated EFTA regulations. _ S

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope ofthis standard. - .
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Annex ZB
(mformatlve)

Rela:honshap between thls European Standard and the Essential
Requirements of EU Directive 94/9/EC

This European Standard has been: prepared undera mandate: glven to CEN: by the European Comrmsswn and the

European Free Trade -Association to provide one means of conforming to Essential Requwements of .the New

Approach Directive ATEX 94/9/EC.

Once this standard is cited in the Official Journal of the . European Communities under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative subclause $.14 of
this standard confers, within the limits of the scope of this standard, a presumption of conformity with- the refevant
Essential Requurements of that Directive and assoclated EFTA regulations.

WARNlNG Other. reqwrements and other EU Dlreeﬁves may be appllcable to the product(s) falling within -the

scope of this standard
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