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Foreword 

This document (EN 81-3:2000+A1:2008) has been prepared by Technical Committee CEN/TC 10 "Lifts, 
escalators and moving walks", the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by January 2009, and conflicting national standards shall be withdrawn at 
the latest by January 2009. 

This document includes Amendment 1, approved by CEN on 2008-06-29. 

This document supersedes EN 81-3:2000. 

The start and finish of text introduced or altered by amendment is indicated in the text by tags  . 

This European Standard has been prepared under a mandate given to CEN by the European Commission 
and the European Free Trade Association, and supports essential requirements of EC Directive(s). 

!For relationship with EC Directive(s), see informative Annexes ZA and ZB, which are integral parts of this 
document." 

This standard is part of the EN 81- series of standards “Safety rules for the construction and installation of 
lifts“. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and United Kingdom. 
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	0.1 General
	1 Scope
	1.1 This standard specifies the safety rules for the construction and installation of permanently installed new electric service lifts with traction or positive drive, or hydraulic service lifts defined as lifting equipment, serving defined landing le...
	1.2 In addition to the requirements of this standard supplementary requirements shall be considered in special cases (potentially explosive atmosphere, extreme climate conditions, seismic conditions, transporting dangerous goods, etc.).
	1.3 This standard does not cover:
	1.4 To satisfy the condition of inaccessibility to the car, the car dimensions shall not exceed:
	1.5 This standard covers the safety requirements for service lifts with rated speeds up to 1 m/s.

	2 Normative references
	3 Terms and definitions
	4 Units and symbols
	4.1 Units
	4.2 Symbols

	5 Service lift well
	5.1 General provisions
	5.1.1 The requirements of this clause relate to wells containing one or more service lift cars.
	5.1.2 The counterweight or the balancing weight of a service lift shall be in the same well as the car.
	5.1.3 Jack(s) of a service lift shall be in the same well as the car. It may extend into the ground or other space.

	5.2 Well enclosure
	5.2.1 A service lift shall be separated from the surroundings by imperforate walls, floor and ceiling.
	5.2.2 Inspection doors – Vertically hinged inspection traps
	5.2.2.1 Inspection doors and inspection traps to the well shall not be used except on grounds of the requirements of maintenance.
	5.2.2.2 Inspection doors and vertically hinged inspection traps shall not open towards the interior of the well.
	5.2.2.2.1 The inspection doors and inspection traps shall be provided with a key-operated lock, capable of being re-closed and re-locked without a key.
	5.2.2.2.2 Operation of the service lift shall automatically depend on maintaining these inspection doors and inspection traps in the closed position. For this purpose electric safety devices in conformity with 14.1.2 shall be employed.

	5.2.2.3 Inspection doors and inspection traps shall be imperforate, satisfy the same requirements for mechanical strength as the landing doors.
	5.2.2.4 Safe access to these inspection doors and inspection traps shall be provided according to 6.2.

	5.2.3 Ventilation of the well
	5.2.4 Components inside the well
	5.2.4.1 The distance from any point of a landing door sill to any components requiring maintenance, adjustment or inspection shall exceed 600 mm.
	5.2.4.2 When components are not installed according to 5.2.4.1, the well shall be accessible and the car shall be provided with devices allowing it to be immobilised near to any landing. The devices shall fulfil the requirements of 9.7.4 (and the car ...


	5.3 Walls, floor and ceiling of the well
	5.4 Protection of any spaces located below the car, the counterweight or the balancing weight
	5.5 Protection in the well
	5.5.1 In the lower part of a well accessible to maintenance personnel the travelling area of the counterweight or balancing weight shall be guarded by:
	5.5.2 Where the well contains several lifts and/or service lifts there shall be a partition between the moving parts of different service lifts, and between service lifts and lifts.
	5.5.2.1 This partition shall extend at least from the lowest point of travel of the car, the counterweight or balancing weight to a height of 2,50 m above the floor of the lowest landing.
	5.5.2.2 The partition shall extend through the full height of the well if the horizontal distance between the edge of the car roof and a moving part (car, counterweight or balancing weight) of an adjacent lift/service lift is less than 0,50 m.


	5.6 Headroom and pit
	5.6.1 Top clearances for traction drive service lifts
	5.6.1.1 When the counterweight rests on its fixed stop(s) or its fully compressed buffer(s), the car guide rail length shall be such as would accommodate a further guided travel of at least 0,10 m.
	5.6.1.2 When the car rests on its fixed stop(s) or its totally compressed buffer(s), the counterweight guide rail lengths shall be such as would accommodate a further guided travel of at least 0,10 m.

	5.6.2 Top clearances for positive drive service lifts
	5.6.2.1 The guided travel of the car upwards from the top floor until it strikes the ceiling of the well shall be at least 0,20 m.
	5.6.2.2 When the car rests on its fixed stop(s) or its fully compressed buffer(s) the guide rail lengths of the balancing weight shall be such as would accommodate a further guided travel of at least 0,10 m.

	5.6.3 Top clearances for hydraulic service lifts
	5.6.3.1 When the ram is in its ultimate position, achieved through the means of ram stroke limitation according to 12.3.2.3, the car guide rail length shall be such as would accommodate a further guided travel of at least 0,10 m.
	5.6.3.2 When the car rests on its fixed stop(s) or its fully compressed buffer(s) the guide rail lengths of the balancing weight, if there is one, shall be such as would accommodate a further guided travel of at least 0,10 m.

	5.6.4 Pit
	5.6.4.1 The lower part of the well shall consist of a pit, the bottom of which shall be smooth and approximately level, except for any buffer, fixed stop, jack and guide rail bases and water drainage devices.
	5.6.4.2 When the well is accessible (0.3.13), it shall be possible by movable means to guarantee on an area of 0,20 m x 0,20 m, a free vertical distance of 1,80 m between the bottom of the pit and the lowest parts of the car, when it rests on this means.
	5.6.4.3 When the well is accessible (0.3.13), there shall be in the pit:
	5.6.4.4 When the well is not accessible (0.3.13), the bottom of the pit shall be able to be cleaned from the outside.


	5.7 Exclusive use of the service lift well

	6 Machine rooms
	6.1 General provisions
	6.1.1 Machine rooms shall not be used for purposes other than service lifts. They shall not contain ducts, cables or devices other than for the service lift.
	6.1.2 If the machine room is not adjacent to the well, the hydraulic piping and the electric wiring connecting the machine room with the service lift well shall be installed in a duct or trough, or in a section of a duct or trough, especially reserved...
	6.1.3 A floor shall be only required for accessible machine rooms (0.3.13.2).

	6.2 Access
	6.2.1 General
	6.2.2 Inaccessible machine rooms
	6.2.3 Accessible machine rooms
	6.2.3.1 Horizontally hinged access trap doors for persons shall give a clear passage at least 0,64 m2, the smaller side of this area being not less than 0,65 m, and shall be counterbalanced.
	6.2.3.2 Access doors shall have dimensions of at least 0,60 m x 0,60 m.
	6.2.3.3 The access doors and access traps shall be provided with a key-operated lock, capable of being re-closed and re-locked without a key. They shall be capable of being opened from inside the room without a key, even when locked.


	6.3 Construction and equipment of machine rooms
	6.3.1 Standing areas used for maintenance must be slip resistant (e.g. chequer plate, grids).
	6.3.2 Dimensions
	6.3.2.1 In front of control panels and cabinets there shall be a clear horizontal area.
	6.3.2.2 In front of mechanical parts in need of inspection or maintenance, or emergency manual operation (12.2.4), there shall be a clear area of at least the height of the door, the horizontal projection of which is a minimum of 0,50 m x 0,60 m, allo...
	6.3.2.3 In no case shall the clear height for movement or working be less than 1,80 m.

	6.3.3 Socket outlet
	6.3.4 Handling of equipment


	7 Landing doors
	7.1 General provisions
	7.2 Strength of doors and their frames
	7.2.1 Doors and their frames shall be constructed in such a way that they will not become deformed in the course of time.
	7.2.2 Behaviour under fire conditions
	7.2.3 Mechanical strength.
	7.2.3.1 Doors, with their locks, shall have a mechanical strength such that in the locked position and when a force of 300 N, being evenly distributed over an area of 5 cm2 in round or square section, is applied at right angles to the panel at any poi...
	7.2.3.2 Under the application of a manual force (without a tool) of 150 N in the direction of the opening of the leading door panel(s) of sliding doors at the most unfavourable point, the clearances stated in 7.1 may exceed 6 mm.


	7.3 Height and width of entrances
	7.4 Sills, guides, door suspension
	7.4.1 Sills
	7.4.2 Guides
	7.4.2.1 Landing doors shall be designed to prevent, during normal operation, derailment, mechanical jamming, or displacement at the extremities of their travel.
	7.4.2.2 Horizontally sliding landing doors shall be guided top and bottom.
	7.4.2.3 Vertically sliding landing doors shall be guided at both sides.

	7.4.3 Suspension of vertically sliding doors
	7.4.3.1 Panels of vertically sliding landing doors shall be fixed to two independent suspension elements.
	7.4.3.2 Suspension ropes, chains, belts shall be designed with a safety factor of at least 8.
	7.4.3.3 The pitch diameter of suspension rope pulleys shall be at least 20 times the rope diameter.
	7.4.3.4 Suspension ropes and chains shall be guarded against leaving the pulley grooves or sprockets.
	7.4.3.5 Panels shall be balanced.


	7.5 Protection in relation to door operation
	7.5.1 General
	7.5.2 Power operated doors
	7.5.2.1 Sliding doors
	7.5.2.1.1 The effort needed to prevent the door closing shall not exceed 150 N.
	7.5.2.1.2 A protective device shall automatically initiate re-opening of the door in the event of a person or goods being struck, or about to be struck, by the door during the closing movement.
	7.5.2.1.3 To avoid the risk of shearing during operation, the exterior face of power operated sliding doors shall not have recesses or projections exceeding 3 mm. Edges of these shall be chamfered in the opening direction of movement.

	7.5.2.2 Other types of doors


	7.6 Local lighting and 'car here' signal lights
	7.6.1 Local lighting
	7.6.2 'Car here' indication

	7.7 Locking and closed landing door check
	7.7.1 Protection against the risk of falling
	7.7.2 Protection against shearing
	7.7.2.1 It shall not be possible in normal operation to start the service lift nor keep it in motion if a landing door, or any of the panels in the case of a multi-panel door is open.
	7.7.2.2 Operation with doors open is permitted in the unlocking zone (7.7.1) to permit levelling, re-levelling or electrical anti-creeping at the corresponding floor level, provided the requirements of 14.2.1.2 and 14.2.1.3 are met.

	7.7.3 Locking and emergency unlocking
	7.7.3.1 Locking
	7.7.3.1.1 For service lifts with:
	7.7.3.1.2 For hinged doors, locking shall be effected as near as possible to the vertical closing edge(s) of the doors, and maintained even in the case of panels sagging. The locking element shall engage by at least 10 mm.
	7.7.3.1.3 For sliding doors locking shall be effected as near as possible to the closing edge of the leading panel. For vertical sliding centre opening doors the lock shall be located on the upper panel.
	7.7.3.1.4 The engagement of the locking elements shall be achieved in such a way that a force of 300 N in the opening direction of the door does not diminish the effectiveness of locking.
	7.7.3.1.5 The locking action shall be effected and maintained by the action of gravity, permanent magnets, or springs. The springs shall act by compression, be guided and of such dimensions that, at the moment of unlocking the coils are not compressed...
	7.7.3.1.6 The locking device shall be protected against the risk of an accumulation of dust, which could hinder its proper functioning.
	7.7.3.1.7 Inspection of the working parts shall be easy, as, for example, by use of a vision panel.

	7.7.3.2 Emergency unlocking

	7.7.4 Electrical device for proving the landing door closed
	7.7.4.1 Each landing door shall be provided with an electrical device in conformity with 14.1.2 for proving the closed position (door contact), so that the conditions imposed by 7.7.2 are satisfied.
	7.7.4.2 In the case of sliding landing doors, coupled with car doors, this device may be in common with the device for proving the locked condition, provided that it is dependent upon the effective closing of the landing door.
	7.7.4.3 In the case of hinged landing doors, this device shall be placed adjacent to the closing edge of the door or on the mechanical device proving the closed condition of the door.

	7.7.5 Sliding doors with multiple, mechanically linked panels
	7.7.5.1 If a sliding door comprises several directly mechanically linked panels, it is permitted:
	7.7.5.2 If a sliding door comprises several indirectly, mechanically linked panels (e.g. by rope, belt or chain), it is permitted to lock only one panel provided that this single locking will prevent the opening of other panels, and that these are not...



	8 Car, counterweight and balancing weight
	8.1 Height of car
	8.2 Available car area and rated load
	8.3 Walls, floor and roof of the car
	8.3.1 The car shall be completely enclosed by walls, floor and roof, the only permissible openings being the entrance for loading and unloading.
	8.3.2 The walls, floor (see 0.2.5) and roof shall have sufficient mechanical strength. The assembly comprising the sling, guide shoes, walls, floor and roof of the car shall have sufficient mechanical strength to resist the forces which will be applie...
	8.3.2.1 Each wall of the car shall have a mechanical strength such that when a force of 300 N, being evenly distributed over an area of 5 cm² in round or square section, is applied at right angles to the wall at any point from the inside of the car to...
	8.3.2.2 The car roof of a service lift in a well regarded as accessible to maintenance persons (0.3.13) shall be able to support at any point the mass of two persons, each counting for 1000 N on an area of 0,20 m x 0,20 m without permanent deformation.
	8.3.2.3 Pulleys and/or sprockets fixed to the car sling shall have protection according to 9.6 if within reach from outside the well.

	8.3.3 The walls, floor and roof shall not be made of materials likely to become dangerous through too great a flammability or through the nature and quantity of gas and fumes they may generate.

	8.4 Apron and automatic bridging sills
	8.4.1 Apron
	8.4.1.1 Each car sill shall be fitted with an apron which extends to the full width of the clear landing entrance which it faces. This vertical section shall be extended downwards by a chamfer whose angle with the horizontal plane shall be greater tha...
	8.4.1.2 The height of the vertical portion shall be at least equal to that of the effective unlocking zone.

	8.4.2 Automatic bridging sills

	8.5 Car entrance
	8.6 Car doors
	8.6.1 The car doors when they exist shall be:
	8.6.2 The car doors when closed shall, apart from the necessary clearances, completely close the car entrances.
	8.6.3 Sills, guides, door suspension

	8.7 Protection during operation of doors
	8.7.1 Power operated sliding doors
	8.7.1.1 The effort needed to prevent the door closing shall not exceed 150 N.
	8.7.1.2 If the car door is closed before the landing door, means in accordance with 7.5.2.1 shall be provided.


	8.8 Counterweight and balancing weight
	8.8.1 If the counterweight or balancing weight incorporates filler weights, necessary measures shall be taken to prevent their displacement. To this effect the following shall be used:
	8.8.2 Pulleys and/or sprockets fixed to the counterweight or to the balancing weight shall have protection according to 9.6, if within reach from outside the well.


	9 Suspension, precautions against free fall, descent with excessive speed and creeping of the car
	9.1 Suspension
	9.1.1 Cars, counterweights and balancing weights shall be suspended from steel wire ropes, or steel chains with parallel links (Galle type) or roller chains.
	9.1.2 The ropes shall correspond to the following conditions:
	9.1.3 The minimum number of ropes or chains shall be two.
	9.1.4 Where reeving is used the number (9.1.3) to take into account is that of the ropes or chains and not the falls.

	9.2 Sheave, pulley, drum and rope diameter ratios, rope/chain terminations
	9.2.1 The ratio between the pitch diameter of sheaves, pulleys or drums and the nominal diameter of suspension ropes shall be at least 30, regardless of the number of strands.
	9.2.2 The junction between the rope and the rope termination, according to 9.2.2.1, shall be able to resist at least 80 % of the minimum breaking load of the rope.
	9.2.2.1 The ends of the ropes shall be fixed to the car, counterweight or balancing weight, or suspension points of the dead parts of reeved ropes by means of metal or resin filled sockets, self tightening wedge type sockets, heart shaped thimbles wit...
	9.2.2.2 The fixing of the ropes on the drums shall be carried out using a system of blocking with wedges, or using at least two clamps or any other system with equivalent safety.
	9.2.2.3 The ends of each chain shall be fixed to the car, counterweight or balancing weight, or suspension points of the dead parts of reeved chains by suitable terminations. The fixation shall be safeguarded by its construction or additional means ag...
	9.2.2.4 The junction between the chain and the chain termination shall be able to resist at least 80 % of the minimum breaking load of the chain.


	9.3 Rope traction
	9.3.1 Rope traction shall be such that the following two conditions are fulfilled:
	9.3.2 The individual characteristics and the intended conditions of use shall be taken into account in the choice of specific pressure between ropes and sheaves.

	9.4 Winding up of ropes for positive drive service lifts
	9.4.1 The drum which can be used in the conditions laid down in 12.2.1.1 b) shall be helically grooved and the grooves shall be suited to the ropes used.
	9.4.2 When the car rests on its fully compressed buffer(s) or on its fixed stop(s), one and a half turns of rope shall remain in the grooves of the drum.
	9.4.3 There shall only be one layer of rope wound on the drum.
	9.4.4 The angle of deflection (fleet angle) of the ropes in relation to the grooves shall not exceed 4 .

	9.5 Distribution of load between the ropes or the chains
	9.5.1 In case of more than one suspension rope or chain (9.1.3), an automatic device shall be provided for equalising the tension of the ropes or chains, at least at one of their ends.
	9.5.1.1 For chains engaging with sprockets, the ends fixed to the car as well as the ends fixed to the balancing weight shall be provided with such equalisation devices.
	9.5.1.2 For chains in the case of multiple return sprockets on the same shaft, these sprockets shall be able to rotate independently.

	9.5.2 If springs are used to equalise the tension they shall work in compression.
	9.5.3 The devices for adjusting the length of ropes or chains shall be made in such a way that these devices cannot work themselves loose after adjustment.

	9.6 Protection for traction sheaves, pulleys and sprockets
	9.6.1 For traction sheaves, pulleys and sprockets, provisions shall be made according to table 1 to avoid:
	9.6.2 The devices used shall be constructed so that the rotating parts are visible, and do not hinder examination and maintenance operation. If they are perforated, the gap shall comply with table 4 of  !EN ISO 13857:2008".

	9.7 Precautions against free fall, descent with excessive speed, creeping of the car and against free fall of the counterweight or balancing weight
	9.7.1 In the case of accessible spaces located below a service lift well (5.4), or one rope/chain suspension (9.1.3) the car of an electric service lift or of an indirect acting hydraulic service lift shall be equipped with a safety gear (9.8).
	9.7.2 In the case of accessible spaces located below a service lift well (5.4), a direct acting hydraulic service lift shall be equipped with either:
	9.7.3 In the case of accessible spaces located below the service lift well within the area of the counterweight or balancing weight (5.4), the counterweight or balancing weight shall be equipped with a safety gear.
	9.7.4 In the case envisaged in 5.2.4.2 at least the following precaution against a movement of the car shall be provided:
	9.7.5 Precautions against creeping shall be provided in accordance with 14.2.1.3.

	9.8 Safety gear
	9.8.1 General provisions
	9.8.1.1 Safety gears, if provided, shall be capable of stopping the car carrying the rated load, the counterweight or balancing weight in its downward direction at the tripping speed of the overspeed governor (9.9.2) or at the speed defined in 9.8.1.2...
	9.8.1.2 When a safety gear is tripped either by the breakage of the suspension means or by a safety rope, it shall be assumed that the safety gear is tripped at a speed corresponding to the tripping speed of an appropriate overspeed governor.

	9.8.2 Methods of tripping
	9.8.2.1 The tripping of the safety gear shall be by means according to 9.9.
	9.8.2.2 Safety gears shall not be tripped by devices which operate electrically, hydraulically or pneumatically.

	9.8.3 Release
	9.8.3.1 When a safety gear has tripped its release shall require the intervention of a competent person.
	9.8.3.2 The release and automatic reset of a safety gear on the car, counterweight or balancing weight shall only be possible by raising the car, counterweight or balancing weight.

	9.8.4 Constructional conditions
	9.8.4.1 Jaws or blocks of the safety gears shall not be used as guide shoes.
	9.8.4.2 If the safety gear is adjustable, the final setting shall be sealed.

	9.8.5 Electrical checking

	9.9 Tripping means for safety gear
	9.9.1 General provisions
	9.9.2 Tripping by overspeed governor
	9.9.2.1 Tripping of the overspeed governor for the car safety gear shall occur at a speed at least equal to 115 % of the rated speed downwards vd and less than:
	9.9.2.2 The tripping speed of an overspeed governor for a counterweight or balancing weight safety gear shall be higher than that of a car safety gear according to 9.9.2.1, not, however, exceeding it by more than  10 %.
	9.9.2.3 The direction of rotation, corresponding to the operation of the safety gear, shall be marked on the overspeed governor.
	9.9.2.4 Driving of the overspeed governor
	9.9.2.4.1 The overspeed governor shall be driven by a rope in conformity with 9.9.4.
	9.9.2.4.2 The overspeed governor rope shall be tensioned by a tensioning pulley. This pulley (or its tensioning weight) shall be guided.
	9.9.2.4.3 During the engagement of the safety gear, the overspeed governor rope and its attachments shall remain intact, even in the case of a braking distance greater than normal.
	9.9.2.4.4 The overspeed governor rope shall be easily detachable from the safety gear.

	9.9.2.5 Response time
	9.9.2.6 Accessibility
	9.9.2.6.1 The overspeed governor shall be accessible and reachable for inspection and maintenance.
	9.9.2.6.2 If located in the well the overspeed governor shall be accessible and reachable from outside the well (5.2.2.2.2).
	9.9.2.6.3 The requirement of 9.9.2.6.2 does not apply if the following three conditions are fulfilled:

	9.9.2.7 Possibility of tripping the overspeed governor
	9.9.2.8 If the overspeed governor is adjustable, the final setting shall be sealed.
	9.9.2.9 Electrical checking

	9.9.3 Tripping by safety rope
	9.9.3.1 The safety rope shall be in conformity with 9.9.4.
	9.9.3.2 The rope shall be tensioned by gravity or by at least one guided compression spring.
	9.9.3.3 During the engagement of the safety gear, the safety rope and its attachments shall remain intact, even in the case of braking distance greater than normal.
	9.9.3.4 The breakage or slackening of the safety rope shall cause the machine to stop by means of an electric safety device (14.1.2).
	9.9.3.5 Pulleys used for carrying the safety rope shall be mounted independently of any shaft or pulley assembly that carries the suspension ropes or chains.

	9.9.4 Overspeed governor rope, safety rope
	9.9.4.1 The rope shall be a wire rope designed for that purpose.
	9.9.4.2 The minimum breaking load of the rope shall be related by a safety factor of at least 8:
	9.9.4.3 The nominal rope diameter shall be at least 6 mm.
	9.9.4.4 The ratio between the pitch diameter of the pulleys for the overspeed governor rope and the nominal rope diameter shall be at least 30.

	9.9.5 Tripping by the breakage of the suspension means
	9.9.5.1 When springs are used for the tripping of the safety gear they shall be of the guided compression type.
	9.9.5.2 It shall be possible to make a test, triggered from outside the well, to show that the breakage of the suspension means will trip the safety gear.



	Risk according to
	10 Guide rails, buffers and final limit switches
	10.1 General provisions concerning guide rails
	10.1.1 The guide rails, their joints and attachments shall be sufficient to withstand the loads and forces imposed on them in order to ensure a safe operation of the service lift.
	10.1.2 The fixing of the guide rails to their brackets and to the building shall permit compensation, either automatically or by simple adjustment, of effects due to normal settling of the building or shrinkage of concrete.

	10.2 Guiding of the car, counterweight or balancing weight
	10.2.1 The car, counterweight or balancing weight shall each be guided by at least two tough metallic guide rails.
	10.2.2 The guide rails shall be made from tough drawn metallic material, or the rubbing surfaces shall be machined if the rated speed exceeds 0,4 m/s.
	10.2.3 Guide rails for car, counterweights or balancing weight without safety gear may be made of formed metal sheet. They shall be protected against corrosion.

	10.3 Buffers and fixed stops for car and counterweight
	10.3.1 The lower end of the travel of the car and counterweight shall be limited by buffer(s) or fixed stop(s).
	10.3.2 In the case of 5.4, service lifts shall be provided with buffer(s) at the bottom limit of travel of the car and counterweight.
	10.3.3 In the case of hydraulic service lifts, when buffer(s) is(are) fully compressed or when the car is resting on its fixed stop(s), the ram shall not hit the base of the cylinder.
	10.3.4 Buffer(s) or fixed stop(s) shall be designed taking into account that the fully loaded car or the counterweight reaches the buffer(s) or fixed stop(s) with a speed equal to 115 % of the rated speed.

	10.4 Car and counterweight buffers
	10.4.1 The operation of service lifts with energy dissipation type buffers shall depend on the return of the buffers to their normal extended position after operation. The device for checking this shall be an electric safety device in conformity with ...
	10.4.2 Buffers, if hydraulic, shall be so constructed that the fluid level may be easily checked.

	10.5 Final limit switches
	10.5.1 Final limit switches for electric service lifts
	10.5.1.1 Final limit switches shall be provided with positive drive service lifts.
	10.5.1.2 Actuation of the final limit switches
	10.5.1.2.1 Separate actuating devices and switches shall be used for normal terminal stopping and final limit switches.
	10.5.1.2.2 The actuation of the final limit switches shall be effected:

	10.5.1.3 Method of operation of final limit switches
	10.5.1.3.1 The final limit switches shall open the circuits feeding the motor and brake:
	10.5.1.3.2 After the operation of the final limit switches, the return to service of the service lift shall not occur automatically.


	10.5.2 Final limit switch for hydraulic service lifts
	10.5.2.1 A final limit switch shall be provided for the position of the ram corresponding to the upper end of the travel of the car. This final limit switch shall be an electric safety device in conformity with 14.1.2.
	10.5.2.2 Actuation of the final limit switch
	10.5.2.2.1 Separate actuating devices shall be used for the upper normal terminal stopping device and the final limit switch.
	10.5.2.2.2 In the case of direct acting service lifts, actuation of the final limit switch shall be effected:
	10.5.2.2.3 In the case of indirect acting service lifts, actuation of the final limit switch shall be effected:

	10.5.2.3 Method of operation of the final limit switch



	11 Clearances between the car and wall facing the car entrance
	11.1 General provision
	11.2 Clearance between car and wall facing the car entrance

	12 Lift machine
	12.1 General provision
	12.2 Service lift machines for electric service lifts
	12.2.1 Drive of the car and the counterweight or balancing weight
	12.2.1.1 One of the following methods of drive shall be used:
	12.2.1.2 Use may be made of belts for coupling the motor to the component on which the electro-mechanical brake (12.2.3.1.2) operates. In this case, a minimum of two belts shall be used.

	12.2.2 Use of overhung pulleys or sprockets
	12.2.3 Braking system
	12.2.3.1 General provisions
	12.2.3.1.1 The service lift shall be provided with braking system, which operates automatically:
	12.2.3.1.2 The braking system shall have an electro-mechanical brake (friction type), but may, in addition, have other braking means (e.g. electric).

	12.2.3.2 Electro-mechanical brake
	12.2.3.2.1 This brake on its own shall be capable of stopping the machine when the car is travelling downward at rated speed and with the rated load plus 25 %.
	12.2.3.2.2 The component on which the brake operates shall be coupled to the traction sheave or drum or sprocket by direct and positive mechanical means.
	12.2.3.2.3 To hold off the brake, in normal operation, shall require a continuous flow of current.
	12.2.3.2.3.1 The interruption of this current shall be effected by at least two independent electrical devices, whether or not integral with those which cause interruption of the current feeding the lift machine.
	12.2.3.2.3.2 When the motor of the service lift is likely to function as a generator, it shall not be possible for the electric device operating the brake to be fed by the driving motor.
	12.2.3.2.3.3 Braking shall become effective without supplementary delay after opening of the brake release circuit.

	12.2.3.2.4 Any machine fitted with a manual emergency operating device (12.2.4.1) shall be capable of having the brake released by hand and require a constant effort to keep the brake open.
	12.2.3.2.5 The brake shoe pressure shall be exerted by guided compression springs or weights.
	12.2.3.2.6 Band brakes shall not be used.
	12.2.3.2.7 Brake linings shall be incombustible.


	12.2.4 Emergency operation
	12.2.4.1 If the manual effort required to move the car in the upward direction with its rated load does not exceed 400 N the machine shall be provided with a manual means of emergency operation allowing the car to be moved to a landing with the aid of...
	12.2.4.1.1 If the wheel is removable, it shall be located in an easily accessible place in the machine room. It shall be suitably marked if there is any risk of confusion as to the machine for which it is intended.
	12.2.4.1.2 It shall be possible to check from the accessible machine room or the vicinity of a non accessible machine room whether the car is in an unlocking zone. This check may be made, for example, by means of marks on the suspension or governor ro...


	12.2.5 Speed
	12.2.6 Stopping the machine and checking its stopped condition
	12.2.7 Safety devices against slack rope or slack chain
	12.2.8 Motor run time limiter
	12.2.9 Protection of machinery

	12.3 Machine, jack and other hydraulic equipment for hydraulic service lifts
	12.3.1 General provisions
	12.3.2 Jack
	12.3.2.1 Calculations of cylinder and ram
	12.3.2.1.1 Pressure calculations
	12.3.2.1.1.1 The cylinder and the ram shall be designed such that under the forces resulting from a pressure equal to 2,3 times the full load pressure a safety factor of at least 1,7 referred to the proof stress RP0,2 is assured.
	12.3.2.1.1.2 For the calculation3F ) of the elements of telescopic jacks with hydraulic synchronising means the full load pressure, shall be replaced by the highest pressure which occurs in an element due to the hydraulic synchronising means.
	12.3.2.1.1.3 In the thickness calculations a value shall be added of 1,0 mm for cylinder walls and cylinder bases, and 0,5 mm for walls of hollow rams for single and telescopic jacks.
	12.3.2.1.1.4 The calculation shall be carried out according to annex H.

	12.3.2.1.2 Buckling calculations
	12.3.2.1.2.1 They shall be designed such that, in their fully extended position, and under the forces resulting from a pressure equal to 1,4 times full load pressure a safety factor of at least 2 against buckling is assured.
	12.3.2.1.2.2 The calculations shall be carried out according to annex H.

	12.3.2.1.3 Tensile stress calculations

	12.3.2.2 Connection car/ram (cylinder)
	12.3.2.2.1 In case of a direct acting service lift the connection between the car and the ram (cylinder) shall be flexible.
	12.3.2.2.2 The connection between the car and the ram (cylinder) shall be so constructed to support the weight of the ram (cylinder) and the additional dynamic forces. The connection means shall be secured.
	12.3.2.2.3 In case of a ram made with more than one section, the connections between the sections shall be so constructed to support the weight of the suspended ram sections and the additional dynamic forces.
	12.3.2.2.4 In the case of indirect acting service lifts, the head of the ram (cylinder) shall be guided.
	12.3.2.2.5 In the case of indirect acting service lifts, no parts of the ram head guiding system shall be incorporated within the vertical projection of the car roof.

	12.3.2.3 Limitation of the ram stroke
	12.3.2.3.1 Means shall be provided to stop the ram with buffered effect in such a position that the requirements of 5.6.3.1 can be satisfied.
	12.3.2.3.2 This limitation of stroke shall be by means of a cushioned stop.
	12.3.2.3.3 Cushioned stop
	12.3.2.3.3.1 This stop shall either:
	12.3.2.3.3.2 The design of the cushioned stop shall be such that the average retardation of the car does not exceed 1 gn and that in case of an indirect acting service lift the retardation does not result in slack rope or chain.

	12.3.2.3.4 In cases of 12.3.2.3.2 and 12.3.2.3.3.1 b), a stop shall be provided inside the jack to prevent the ram from leaving the cylinder.

	12.3.2.4 Means of protection
	12.3.2.4.1 If a jack extends into the ground it shall be installed in a protective tube. If it extends into other spaces it shall be suitably protected.
	12.3.2.4.2 Leak and scrape fluid from the cylinder head shall be collected.
	12.3.2.4.3 The jack shall be provided with an air venting device.

	12.3.2.5 Telescopic jacks
	12.3.2.5.1 Stop shall be provided between successive sections to prevent the ram from leaving their respective cylinders.
	12.3.2.5.2 The length of the bearing of each section of a telescopic jack without external guidance shall be at least 2 times the diameter of the respective ram.
	12.3.2.5.3 These jacks shall be provided with mechanical or hydraulic synchronising means.
	12.3.2.5.4 When jacks with hydraulic synchronising means are used an electric device shall be provided to prevent a start for a normal journey when the pressure exceeds the full load pressure by more than 20 %.
	12.3.2.5.5 When ropes or chains are used as synchronising means the following requirements apply:


	12.3.3 Piping
	12.3.3.1 General
	12.3.3.1.1 Piping and fittings which are subject to pressure (connections, valves etc.) as in general all components of the hydraulic system shall:
	12.3.3.1.2 Pipes and fittings shall be appropriately fixed and accessible for inspection.

	12.3.3.2 Rigid pipes
	12.3.3.2.1 Rigid pipes and fittings between cylinder and non-return valve or down direction valve(s) shall be designed such that under the forces resulting from a pressure equal to 2,3 times the full load pressure a safety factor of at least 1,7 refer...
	12.3.3.2.2 When telescopic jacks with more than 2 stages and hydraulic synchronising means are used an additional safety factor of 1,3 shall be taken into account for the calculation of the pipes and fittings between the rupture valve and the non-retu...

	12.3.3.3 Flexible hoses
	12.3.3.3.1 The flexible hose between cylinder and non-return valve or down direction valve shall be selected with a safety factor of at least 8 relating full load pressure and bursting pressure.
	12.3.3.3.2 The flexible hose and its couplings between cylinder and non-return valve or down direction valve shall withstand without damage a pressure of five times full load pressure, this test to be carried out by the manufacturer of the hose assembly.
	12.3.3.3.3 The flexible hose shall be marked in an indelible manner with:
	12.3.3.3.4 The flexible hose shall be fixed with a bending radius not less than that indicated by the hose manufacturer.


	12.3.4 Stopping the machine and checking its stopped condition
	12.3.4.1 Upwards motion
	12.3.4.2 Downwards motion
	12.3.4.3 If whilst the lift is stationary, one of the contactors has not opened the main contacts or one of the electrical devices has not opened, a further start shall be prevented, at the latest at the next change in the direction of motion.

	12.3.5 Hydraulic control and safety devices
	12.3.5.1 Shut-off valve
	12.3.5.1.1 A shut-off valve shall be provided. It shall be installed in the circuit which connects the cylinder(s) to the non-return valve and the down direction valve(s).
	12.3.5.1.2 It shall be located in the machine room.

	12.3.5.2 Non-return valve
	12.3.5.2.1 A non-return valve shall be provided. It shall be installed in the circuit between the pump(s) and the shut-off valve.
	12.3.5.2.2 The non-return valve shall be capable of holding the service lift car with the rated load at any point when the supply pressure drops below the minimum operating pressure.
	12.3.5.2.3 The closing of the non-return valve shall be effected by the hydraulic pressure from the jack and by at least one guided compression spring and/or by gravity.

	12.3.5.3 Pressure relief valve
	12.3.5.3.1 A pressure relief valve shall be provided. It shall be connected to the circuit between the pump(s) and the non-return valve. The hydraulic fluid shall be returned to the tank.
	12.3.5.3.2 The pressure relief valve shall be adjusted to limit the pressure to 140 % of the full load pressure.
	12.3.5.3.3 If necessary due to high internal losses (head loss, friction), the pressure relief valve may be set to a greater value but not exceeding 170 % of full load pressure. In this case, for the calculations of the hydraulic equipment (including ...

	12.3.5.4 Direction valves
	12.3.5.4.1 Down direction valves
	12.3.5.4.2 Up direction valves

	12.3.5.5 Rupture valve
	12.3.5.5.1 When required by 9.7.2, a rupture valve shall be provided which satisfies the following conditions:
	12.3.5.5.2 The rupture valve shall be calculated as the cylinder.

	12.3.5.6 Restrictor, also one-way restrictor
	12.3.5.6.1 In the case of a major leakage in the hydraulic system the restrictor shall prevent the speed of the car with rated load in downward movement exceeding the rated speed downwards vd by more than 0,3 m/s.
	12.3.5.6.2 The restrictor shall be accessible for inspection.
	12.3.5.6.3 The restrictor shall be either:
	12.3.5.6.4 The restrictor shall be calculated as the cylinder.
	12.3.5.6.5 Means shall be provided to allow testing of the restrictor without modification of its adjustment.

	12.3.5.7 Filters

	12.3.6 Checking the pressure
	12.3.6.1 A pressure gauge shall be provided. It shall be connected to the circuit between the non-return valve or the down direction valve(s) and the shut-off valve.
	12.3.6.2 A gauge shut-off valve shall be provided between the main circuit and the connection for the pressure gauge.
	12.3.6.3 The connection shall be provided with an internal thread of either M 20 x 1,5 or G 1/2".

	12.3.7 Tank
	12.3.8 Speed
	12.3.9 Emergency operation
	12.3.9.1 Moving the car downwards
	12.3.9.1.1 The service lift shall be provided with a manually operated emergency lowering valve located in the machine room allowing the car, even in the case of a power failure, to be lowered.
	12.3.9.1.2 The speed of the car shall not exceed 0,3 m/s.
	12.3.9.1.3 This valve shall be designed so that a continual manual action during its operation is required.
	12.3.9.1.4 This valve shall be designed to be operated only by an intentional action.
	12.3.9.1.5 In the case of indirect acting service lifts where slack rope or slack chain can occur, manual operation of the valve shall not cause the sinking of the ram beyond that causing the slack rope/chain.

	12.3.9.2 Checking of the car position

	12.3.10 Protection of the pulley(s) on the jack
	12.3.11 Protection of machinery
	12.3.12 Motor run time limiter
	12.3.12.1 A motor run time limiter shall be provided. This device shall stop the motor and keep it stopped when it remains energised longer than the time required for the full travel upwards with rated load, plus a maximum of 60 s.
	12.3.12.2 The return to normal service shall only be possible by manual resetting. On restoration of the power after a supply disconnection, maintenance of the machine in the stopped position is not necessary.
	12.3.12.3 The motor run time limiter shall not effect the electrical anti creeping system (14.2.1.3)

	12.3.13 Slack rope (or chain) safety device for indirect acting hydraulic service lifts If the risk of slack rope (chain) exists, an electric safety device in conformity with 14.1.2 shall be provided. This device shall cause the machine to stop and ke...
	12.3.14 Protection against overheating of the hydraulic fluid


	13 Electric installations and appliances
	13.1 General provisions
	13.1.1 Limits of application
	13.1.1.1 The requirements of this standard relating to the installation and to the constituent components of the electrical equipment apply:
	13.1.1.2 The requirements of this standard for circuits dependent on the switches referred to in 13.1.1.1 are based, as far as possible, taking into account the specific needs of service lifts, on existing standards:

	13.1.2 In the machine rooms protection against direct contact shall be provided by means of casings providing a degree of protection of at least IP 2X.
	13.1.3 Insulation resistance of the electrical installation (CENELEC HD 384.6.61 S1)
	13.1.4 The mean value in direct current or the r.m.s. value in alternating current of the voltage between conductors or between conductors and earth, shall not exceed 250 V for control and safety circuits.
	13.1.5 The neutral conductor and the protection conductor shall always be separate.

	13.2 Contactors, relay-contactors, components of safety circuits
	13.2.1 Contactors and relay-contactors
	13.2.1.1 The main contactors, i.e. those necessary to stop the machine as per 12.2.6 and 12.3.4, shall belong to the following categories as defined in EN 60947-4-1:
	13.2.1.2 If, because of the power they carry, relay-contactors must be used to operate the main contactors, those relay contactors shall belong to the following categories as defined in EN 60947-5-1.
	13.2.1.3 Both for the main contactors referred to in 13.2.1.1 and for the relay-contactors referred to in 13.2.1.2, it may be assumed in the measures taken to comply with 14.1.1.1 that:

	13.2.2 Components of safety circuits
	13.2.2.1 When relay-contactors as per 13.2.1.2 are used, as relays in a safety circuit, the assumptions of 13.2.1.3 shall also apply.
	13.2.2.2 If relays are used which are such that the break and make contacts are never closed simultaneously for any position of the armature, the possibility of partial attraction of the armature (14.1.1.1 f)) can be disregarded.
	13.2.2.3 Devices (if any) connected after electrical safety devices shall meet the requirements of 14.1.2.2.3 as regards the creepage distances and the air gaps (not the separation distances).


	13.3 Protection of motors
	13.3.1 Motors directly connected to the mains shall be protected against short-circuiting.
	13.3.2 Motors directly connected to the mains shall be protected against overloads by means of manual reset (except as provided for in 13.3.3) automatic circuit-breakers which shall cut off the supply to the motor in all live conductors.
	13.3.3 When the detection of overloads of the lift motor operates on the basis of increase of the temperature of the motor windings, the circuit-breaker may be closed automatically after sufficient cooling down.

	13.4 Main switches
	13.4.1 Machine rooms shall contain, for each service lift, a main switch capable of breaking the supply to the service lift on all the live conductors. This switch shall be capable of interrupting the highest current involved in normal conditions of u...
	13.4.2 The main switches as defined in 13.4.1 shall have stable open and closed positions, and shall be capable of being locked-off in the open position, with the use of a padlock or equivalent, to ensure no inadvertent operation.
	13.4.3 In the case of a group of service lifts, if, after the opening of the main switch for one service lift, parts of the operating circuits remain live, these circuits shall be capable of being separately isolated in the machine room, if necessary ...

	13.5 Electric wiring
	13.5.1 In the machine rooms and service lift wells, the conductors and cables (with the exception of travelling cables) shall be selected from those standardised by CENELEC and of a quality at least equivalent to that defined by HD 21.3 S3 and HD 22.4...
	13.5.1.1 Conductors such as those in conformity with CENELEC HD 21.3 S3:!1999", parts 2 (H07V-U and H07V-R), 3 (H07V-K), 4 (H05V-U) and 5 (H05V-K) shall only be used, provided that they are installed in conduits (or trunking) made either of metal or p...
	13.5.1.2 Rigid cables such as those in conformity with 2 of CENELEC HD 21.4 S2:1990 shall only be used in visible mountings fixed to the walls of the well (or of the machine room) or installed in ducting, trunking or similar fittings.
	13.5.1.3 Ordinary flexible cables such as those in conformity with 3 (H05RR-F) of CENELEC HD 22.4 S3:!2004" and 5 (H05VV-F) of CENELEC HD 21.5 S3:!2001", shall be used only in ducting, trunking or fittings ensuring equivalent protection.
	13.5.1.4 The requirements of 13.5.1.1, 13.5.1.2 and 13.5.1.3 need not apply:

	13.5.2 Cross-sectional area of conductors
	13.5.3 Method of installation
	13.5.3.1 The electric installation shall be provided with the indications necessary to make it easy to understand.
	13.5.3.2 Connections, connection terminals and connectors, except those defined in 13.1.1.1, shall be located in cabinets, boxes or on panels provided for this purpose.
	13.5.3.3 If, after the opening of the main switch or switches of a service lift, some connection terminals remain live, they shall be clearly separated from terminals which are not live, and if the voltage exceeds 50 V, they shall be suitably marked.
	13.5.3.4 Connection terminals whose accidental interconnection could lead to a dangerous malfunction of the service lift shall be clearly separated unless their method of construction obviates this risk.
	13.5.3.5 In order to ensure continuity of mechanical protection, the protective sheathing of conductors and cables shall fully enter the casings of switches and appliances, or shall terminate in a suitably constructed gland.
	13.5.3.6 If the same ducting or cable contain conductors whose circuits have different voltages, all the conductors or cables shall have the insulation specified for the highest voltage.

	13.5.4 Connectors

	13.6 Lighting and socket outlets
	13.6.1 The electric lighting supplies (if any) to the car and to the machine room shall be independent of the supply to the machine, either through another circuit or through connection to the machine supply circuit on the supply side of the main swit...
	13.6.2 The supply to socket outlets required in 5.6.4.3 and 6.3.3 shall be taken from the circuits referred to in 13.6.1.
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	14.1.2.1.6 In safety circuits comprising two or more parallel channels, all information other than that required for parity checks shall be taken from one channel only.
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