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Foreword

            



 









%&

                 
!"#$ %&

     
  

  
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               
&

      
            
           


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Introduction

0.1 General

0.1.1 
                



0.1.2 

0.1.2.1 

 

 

 

 

 

 

 

 

 

 

 

0.1.2.2 

 

 

 

0.1.2.3 

 



 


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 

 

0.2 



0.2.1              


             
       


0.2.2               



 


0.2.3   


 

 



 

0.2.4 


0.2.5 

 

 

 

 

!

0.2.6             

"

0.3 

               



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0.3.1 

              


 

 

 



0.3.2               


0.3.3 


0.3.4 


!

0.3.5              

"

0.3.6 


0.3.7    


0.3.8                 
         




0.3.9 

 

 



0.3.10      





 

 

BS EN 81-1:1998+A3:2009
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 

                


 

0.3.11 


0.3.12             
                 


0.3.13 
0.2.5

0.3.14 0.2.5

0.3.15 #             

$

#

0.3.16  

0.3.17   
                 


0.3.18                  
$

%

0.3.19  

&

1 Scope

1.1 




1.2 


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1.3 This standard does not cover:

 

 

 annex E

 



 

 

%

  &






1.4 

2 Normative references

            
                

     


CEN/CENELEC standards

    
















     

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               







  


             






       


       




!  Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 1: General requirements (IEC 61508-1:1998 + Corrigendum 1999).

Functional safety of electrical/electronic/programmable electronic safety-related systems -
Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems (IEC 61508-
2:2000).

Functional safety of electrical/electronic/programmable electronic safety related systems -
Part 3: Software requirements (IEC 61508-3:1998 + Corrigendum 1999).

Functional safety of electrical/electronic/programmable electronic safety related systems -
Part 4: Definitions and abbreviations (IEC 61508-4:1998 + Corrigendum 1999).

Functional safety of electrical/electronic/programmable electronic safety related systems -
Part 5: Examples of methods for the determination of safety integrity levels (IEC 61508-5:1998 + Corrigendum
1999).

Functional safety of electrical/electronic/programmable electronic safety related systems –
Part 7: Overview of techniques and measures (IEC 61508-7:2000)."

IEC standards

            


             


CENELEC Harmonization Documents

                 

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


            


                  


      









          


 




ISO Standards



3 Terms and definitions



apron


available car area 
   


balancing weight


buffer 



car 


counterweight


%%drive control system 
&
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electric safety chain 


goods passenger lift 


guide rails 


headroom 


instantaneous safety gear


instantaneous safety gear with buffered effect       

 


laminated glass 


levelling 


%%levelling accuracy 
&

lift machine 


##machinery 
        
$

##machinery space 
$

machine room


minimum breaking load of a rope 

                 


overspeed governor
 




 
         

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passenger 


pit


positive drive lift (includes drum drive) 


!!programmable electronic system in safety related applications for lifts (PESSRAL)







"

progressive safety gear 
                   
 


pulley room 



##pulley space 
$

rated load 


rated speed 


re-levelling 
                 


safety gear 



!!safety integrity level (SIL) 



 "

safety rope 



BS EN 81-1:1998+A3:2009
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sling 
              


%%stopping accuracy 

&

!!system reaction time 


 


 "

traction drive lift 


travelling cable 


%%unintended car movement 


&

unlocking zone 
                  


user 


well



4 Units and symbols

4.1 Units



4.2 Symbols


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5 Lift well

5.1 General provisions

5.1.1 

5.1.2 

5.2 Well enclosure

5.2.1 

 

 

5.2.1.1 Totally enclosed well






 

 

 

 

 

 5.6

5.2.1.2 Partially enclosed well




    


 

 




 

 


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

19

                   


 

               
figure 1

 
5.8 b  

 0.3.3


 


 
 
 

Figure 1 — Partially enclosed well
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Figure 2 — Partially enclosed well – Distances

5.2.2 Inspection and emergency doors - Inspection traps

5.2.2.1                


5.2.2.1.1 




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5.2.2.1.2          

                  
8.12.3

5.2.2.2               


5.2.2.2.1               


   


5.2.2.2.2      
14.1.2

5.7.3.2

              





5.2.2.3 



5.2.3 Ventilation of the well

                 


 


5.3 Walls, floor and ceiling of the well

    

                  


5.3.1 Strength of the walls

5.3.1.1 



 

 

 

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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5.3.1.2   
5.2.1.2.

5.3.2 Strength of the pit floor

5.3.2.1 


G.2.3G.2.4

5.3.2.2 


gnPQ



P                  


Q

gn


5.3.2.3                 



gnP + q · Q  

 · gn · q · P    



P                  


Q

gn


q G.2.4

5.3.3 Strength of the ceiling

#               
$

5.4 Construction of the walls of lift wells and landing doors facing a car entrance

5.4.1 


11
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5.4.2 



5.4.3 

 



 
    


 

 

 


 

 

  


5.5 Protection of any spaces located below the car, the counterweight or the balancing
weight




 


 

 

5.6 Protection in the well

5.6.1 
          


  




5.6.2        



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5.6.2.1 


5.2.2.2.2


5.6.2.2   



                     


5.7 Headroom and pit

5.7.1 Top clearances for traction drive lifts

annex K

5.7.1.1  


                 

 

 
8.13.2to 5.7.1.1 c)
  


 

 


 


                




5.7.1.2         


5.7.1.3 12.8
5.7.1.15.7.1.2



 


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 


 

5.7.1.4 




5.7.2 Top clearances for positive drive lifts

5.7.2.1  


5.7.2.2                


 
8.13.25.7.2.2 b)
  


 

 


 


                




5.7.2.3 


5.7.3 Pit

5.7.3.1                   


            


5.7.3.2 
5.2.2



    



BS EN 81-1:1998+A3:2009
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5.7.3.3 


                


    
  


 

 

          



5.7.3.4 There shall be in the pit:

  
14.2.215.7

 (13.6.2)

 (5.9)

5.8 Exclusive use of the lift well






5.2.1.2

 

       
5.2.1.2

5.9 Lighting of the well

    


                 
  

5.2.1.2


5.10  Emergency release

  

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#

6 Machinery and pulley spaces

6.1 General provisions

       

             
           


 

6.2 Access

6.2.1 

 

 

6.2.2               



                


 

 


 



 

 


6.3 Machinery in machine room

6.3.1 General provisions

6.3.1.1               




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

 

              


 


6.3.1.2 

 

 

6.3.2 Mechanical strength, floor surface

6.3.2.1                




6.3.2.2 

6.3.3 Dimensions

6.3.3.1               




 

 

 

      


6.3.3.2 

 





6.3.3.3 

6.3.3.4               


6.3.3.5 


BS EN 81-1:1998+A3:2009
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6.3.4 Doors and trap doors

6.3.4.1 


6.3.4.2 


 





                   


6.3.4.3 




6.3.5 Other openings



             


6.3.6 Ventilation






6.3.7 Lighting and socket outlets

      






6.3.8 Handling of equipment



  

6.4 Machinery inside the well

6.4.1 General provisions

6.4.1.1        


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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6.4.1.2 


6.4.1.3 


6.4.2 Dimensions of working areas inside the well

6.4.2.1             




   


 

 

 

6.4.2.2 




6.4.3 Working areas in the car or on the car roof

6.4.3.1 
               


 

 14.1.2


 


6.4.3.2              
   


6.4.3.3 

 

 

 

 

 

 

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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6.4.3.4 


 

                


 
           


 



6.4.4 Working areas in the pit

6.4.4.1                


     





 

 

 


 
               
 

 


 



        


6.4.4.2       


6.4.4.3              
   

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6.4.5 Working areas on a platform

6.4.5.1 

 

 

6.4.5.2 

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                    
              



 

 
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    


6.4.5.7 



6.4.6 Working areas outside of the well

                 
6.1  


6.4.7 Doors and traps

6.4.7.1 


 

 

 

 

 

 


6.4.7.2 

 

 

 

 

 

 


6.4.8 Ventilation




BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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6.4.9 Lighting and socket outlets




 




13.6.2

6.4.10 Handling of equipment


             
 

6.5 Machinery outside of the well

6.5.1 General provisions




6.5.2 Machinery cabinet

6.5.2.1   


6.5.2.2 



 

 

 



 

 

6.5.2.3 

 

 

 

6.5.3 Working area



BS EN 81-1:1998+A3:2009
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6.5.4 Ventilation




6.5.5 Lighting and socket outlets

               






6.6 Devices for emergency and test operations

6.6.1 
         

              





 

 

6.6.2 

              


 

 







6.6.3 






6.6.4                


BS EN 81-1:1998+A3:2009
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6.7 Construction and equipment of pulley spaces

6.7.1 Pulley rooms



6.7.1.1 Mechanical strength, floor surface

6.7.1.1.1               




6.7.1.1.2               


6.7.1.2 Dimensions

6.7.1.2.1              




6.7.1.2.2 

6.7.1.2.3 

6.7.1.2.4     


6.7.1.3 Doors and trap doors

6.7.1.3.1 


6.7.1.3.2 


 





                   


6.7.1.3.3 


6.7.1.4 Other openings





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6.7.1.5 Stopping device

                  


6.7.1.6 Temperature

                   


      


6.7.1.7 Lighting and socket outlets

                


       






6.7.2 Pulleys in the well

                 
 
       


                 

$

7 Landing doors

7.1 General provisions








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7.2 Strength of doors and their frames

7.2.1 


7.2.2 Behaviour under fire conditions

               


7.2.3 Mechanical strength.

7.2.3.1 



 

 

 

7.2.3.2 

7.1 

 

 

7.2.3.3              


         7.6.2      
annex J



7.2.3.4 


7.2.3.5 

 

 

 

7.2.3.6 
7.6.2


 

 

BS EN 81-1:1998+A3:2009
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 

 

7.3 Height and width of entrances

7.3.1 Height



7.3.2 Width

                


7.4 Sills, guides, door suspension

7.4.1 Sills

   


                   


7.4.2 Guides

7.4.2.1            


               


7.4.2.2 

7.4.2.3 

7.4.3 Suspension of vertically sliding doors

7.4.3.1 

7.4.3.2 

7.4.3.3 

7.4.3.4 

7.5 Protection in relation to door operation

7.5.1 General



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      
   


annex B

7.5.2 Power operated doors






7.5.2.1 Horizontally sliding doors

7.5.2.1.1 Automatic power operated doors

7.5.2.1.1.1 


7.5.2.1.1.2 




 

 

7.5.2.1.1.3       


8.7.2.1.1.3



                
   7.5.2.1.1.2  


7.5.2.1.1.4              
7.5.2.1.1.1 7.5.2.1.1.2 

7.5.2.1.1.5                
         




 

              


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7.5.2.1.2 Non-automatic power operated doors

                  

7.5.2.1.1.2


7.5.2.2 Vertically sliding doors





 

 

 8.6.1

 

7.5.2.3 Other types of doors





7.6 Local lighting and “car here” signal lights

7.6.1 Local lighting

   

0.2.5

7.6.2 “Car here” indication






 

 7.2.3.1

 

 

  


 

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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 7.7.2.2
                 


7.7.2.2 Operation with doors open is permitted in the following zones:

                
14.2.1.2

                   
8.4.3, 8.1414.2.1.5

 


         


7.7.3 Locking and emergency unlocking

7.7.1



7.7.3.1 Locking

                 

14.1.2

7.7.3.1.1
figure 3.
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Figure 1 — Examples of locking elements

7.7.3.1.2   



Specific case:

   


7.7.3.1.3


7.7.3.1.4      


7.7.3.1.5


7.7.3.1.6              


 

 

7.7.3.1.7



                 





BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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7.7.3.1.8


7.7.3.1.9 

7.7.3.1.10 


7.7.3.2 Emergency unlocking


annex B

                  






                   



7.7.3.3                


7.7.4 Electrical device for proving the landing door closed

7.7.4.1               14.1.2 
7.7.2

7.7.4.2                



7.7.4.3 


7.7.5 

7.7.5.1                 


7.7.5.2 

7.7.6 Sliding doors with multiple, mechanically linked panels

7.7.6.1 

 7.7.4.1  7.7.4.2

                  


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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7.7.6.2               



                  
14.1.2

7.8 Closing of automatically operated doors





8 Car, counterweight and balancing weight

8.1 Height of car

8.1.1 

8.1.2 

8.2 Available car area, rated load, number of passengers

8.2.1 General case


table 1.1

  




14.2.5
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Table 1.1

Rated load,
mass

kg

Maximum
available car

area

m2

Rated load,
mass

kg

Maximum
available car

area

m2

 

 



































































8.2.2 Goods passenger lifts

8.2.1


8.2.3 Number of passengers



 
75

loadrated


 table 1.2
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Table 1.2

Number of
passengers

Minimum
available car

area

m2

Number of
passengers

Minimum
available car

area

m2















































8.3 Walls, floor and roof of the car

8.3.1 


 

 

 

8.3.2 



8.3.2.1                  



 

 

8.3.2.2     
annex J






BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

48

8.3.2.3           


8.3.2.4 

 

 

 

8.3.2.5 8.13

8.3.3 


8.4 Apron

8.4.1 
         



8.4.2 

8.4.3 14.2.1.5



8.5 Car entrance



8.6 Car doors

8.6.1 



8.6.2               


8.6.3  



                 


8.6.4 

8.6.5      7.6.2 a


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7.6.2 a
                   


8.6.6 Sills, guides, door suspension

7.4

8.6.7 Mechanical strength

8.6.7.1 









8.6.7.2              


         7.6.2      
annex J



8.6.7.3 


8.6.7.4 

 

 

 

8.6.7.5 
7.6.2


 

 

 

 
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8.7 Protection during operation of doors

8.7.1 General




  
                
8.6.1

8.7.2 Power operated doors









8.7.2.1 Horizontally sliding doors

8.7.2.1.1 Automatic power operated doors

8.7.2.1.1.1 


8.7.2.1.1.2 
)



 

 

8.7.2.1.1.3       





   8.7.2.1.1.2  



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8.7.2.1.1.4                
         


8.7.2.1.1.5 


8.7.2.1.2 Non-automatic power operated doors

                  

7.5.2.1.1.2


8.7.2.2 Vertically sliding doors





 

 

 8.6.1

 

8.8 Reversal of closing movement

               


8.9 Electrical device for proving the car doors closed

8.9.1 7.7.2.2




8.9.2                 
14.1.28.9.1

8.9.3 11.2.1 c
7.7.3.17.7.3.3

8.10  Sliding doors with multiple, mechanically linked panels

8.10.1 

 (8.9.2)

 

 


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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 11.2.1 c)
                  


8.10.2 
8.9.2

 

 

8.11  Opening the car door

8.11.1 


 

 


8.11.2          8.11.1           




11.2.1 c)


8.11.3                 




8.12  Emergency trap doors and emergency doors

8.12.1     
12.5

8.12.2 


8.12.3         
5.2.2.1.2



8.12.4             8.3.2  8.3.3   


8.12.4.1 

8.12.4.1.1  
annex B
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



8.12.4.1.2      
annex B






8.12.4.2      8.12.4.1           
14.1.2





8.13  Car roof

8.3

8.13.1                   


8.13.2 


8.13.3 







8.13.3.1 


8.13.3.2            


 

 

8.13.3.3                


8.13.3.4 

8.13.3.5 

BS EN 81-1:1998+A3:2009
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8.13.4    


8.13.5 

8.13.6 9.7

8.14  Car header


                   

14.2.1.5

8.15  Equipment on top of the car



14.2.1.3

14.2.215.3

13.6.2

8.16  Ventilation

8.16.1 


8.16.2 





8.16.3 


8.17  Lighting

8.17.1 


8.17.2 

8.17.3 


7.8

8.17.4 
                  


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

55

8.17.5 8.17.414.2.3


8.18  Counterweight and balancing weight

12.2.1

8.18.1   


 
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9 %%Suspension, compensation, overspeed protection and protection against
unintended car movement&&

9.1 Suspension

9.1.1 

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9.2 Sheave, pulley, drum and rope diameter ratios, rope/chain terminations

9.2.1     
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              
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9.2.5         



9.3 Rope traction



 8.2.18.2.2

                  


 


annex M

9.4 Winding up of ropes for positive drive lifts

9.4.1 12.2.1 b)


9.4.2          


9.4.3 

9.4.4 
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9.5 Distribution of load between the ropes or the chains

9.5.1                


9.5.1.1                   


9.5.1.2 


9.5.2 

9.5.3 
14.1.2

9.5.4 


9.6 Compensation with ropes

9.6.1 

 

                


 9.7

 

 14.1.2

9.6.2 9.6.1


14.1.2

9.7 Protection for traction sheaves, pulleys and sprockets

9.7.1 table 2

 

 

 
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Table 2

Location of traction sheaves,
pulleys and sprockets

Risk according to 9.7.1

a b c


   

  

  

     

  




   

   

    

   

      
   

 

 
 

 

9.7.2                 
            




 

 

 
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9.8 Safety gear

9.8.1 General provisions

9.8.1.1   



9.10

 

9.8.1.2 5.5 b)
 
         
9.8.3.1)   


9.8.1.3                
F.3

9.8.2 Conditions of use for different types of safety gear

9.8.2.1 


 

 

9.8.2.2 

9.8.2.3                


9.8.3 Methods of tripping

9.8.3.1                 





9.8.3.2             


9.8.4 Retardation

 
gngn

9.8.5 Release

9.8.5.1 

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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9.8.5.2               


9.8.6 Constructional conditions

9.8.6.1 

9.8.6.2 
 
10.4.2  10.4.3

9.8.6.3 

9.8.7 Inclination of the car floor




9.8.8 Electrical checking




9.9 Overspeed governor

9.9.1                  


 

 

 


 
v

25,0


           


9.9.2 


 9.9.1

9.9.3 
     9.9.1  


9.9.4 


 
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 



 

 M.2.2.1

9.9.5           


9.9.6 Overspeed governor ropes

9.9.6.1 

9.9.6.2 
    


9.9.6.3 

9.9.6.4                


9.9.6.5               


9.9.6.6 


9.9.6.7 

9.9.7 Response time

                
F.3.2.4.1

9.9.8 Accessibility

9.9.8.1 

9.9.8.2       


9.9.8.3 9.9.8.2

 9.9.9



 


              

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


9.9.9 Possibility of tripping the overspeed governor

  
9.9.1

9.9.10 

9.9.11 Electrical checking

9.9.11.1               
14.1.2    


      


9.9.11.2        9.8.5.2      
        14.1.2         
     
  

9.9.11.3                 
14.1.2

9.9.12                
F.4

9.10  Ascending car overspeed protection means

               


9.10.1            
    
9.9.3    


9.10.2           9.10.1     



 


9.10.3 gn

9.10.4 The means shall act:

 

 
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 

      


9.10.5 14.1.2

9.10.6 

9.10.7 

9.10.8 

9.10.9 


9.10.10 


 9.9, or

 9.9.1, 9.9.2, 9.9.3, 9.9.7, 9.9.8.1, 9.9.9, 9.9.11.29.9.4,
9.9.6.1, 9.9.6.2, 9.9.6.5, 9.9.10  9.9.11 .3

9.10.11           
F.7

%

9.11 Protection against unintended car movement

9.11.1 

                 



 

9.11.2                


9.11.3             



 







BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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9.11.4 

 

 

 

      





 

 



9.11.5 

 

                  


 



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Figure 4 — Unintended car movement

9.11.6 


 gn

 

                  


9.11.7 




 

 

 

9.11.8 

 
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9.11.9               


9.11.10 

9.11.11

9.11.12       


9.11.13 
&

10 Guide rails, buffers and final limit switches

10.1  General provisions concerning guide rails

10.1.1                




 

 

 

 

 

G.2, G.3
 G.40.2.5

 Annex G

10.1.2 Permissible stresses and deflections

10.1.2.1 

t

m
perm S

R



 

  

  

table 3
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Table 3 — Safety factors for guide rails

Load cases Elongation (A5) Safety factor




  

   




  

   



 table 4

Table 4 — Permissible stresses perm



Load cases
Rm

370 440 520

   

   

10.1.2.2 

 


 

10.1.3                 
           




10.2  Guiding of the car, counterweight or balancing weight

10.2.1 

10.2.2 

 

 
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10.2.3 


10.3  Car and counterweight buffers

10.3.1 

                 
5.7.3.3    


10.3.2 10.3.1


10.3.3 


10.3.4 


10.3.5 

10.3.6            

F.5

10.4  Stroke of car and counterweight buffers

annex L

10.4.1 Energy accumulation type buffers

10.4.1.1 Buffers with linear characteristics

10.4.1.1.1                 
 )



10.4.1.1.2 10.4.1.1.1
                     


10.4.1.2 Buffers with non-linear characteristics

10.4.1.2.1            

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 

10.4.1.2.2 5.7.1.1, 5.7.1.2, 5.7.2.2, 5.7.2.3  5.7.3.3
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10.4.2 Energy accumulation type buffers with buffered return movement
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10.4.3 Energy dissipation type buffers

10.4.3.1                 
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 gn

 

10.4.3.4 

14.1.2

10.4.3.5 

10.5  Final limit switches

10.5.1 General


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


   


10.5.2 Actuation of the final limit switches

10.5.2.1 

10.5.2.2 

 

 

 

10.5.2.3 

 

 

    
14.1.2

10.5.3 Method of operation of final limit switches

10.5.3.1 

 
12.4.2.3.2

 

 

 14.1.2
12.4.2.3.1, 12.7.1 13.2.1.1

                 


10.5.3.2                  


11 Clearances between car and wall facing the car entrance, and between car,
counterweight or balancing weight

11.1  General provision



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11.2  Clearances between car and wall facing the car entrance

%Figures 5 and 6&

11.2.1 




 

 


                  



14.1.2

11.2.2                  


11.2.3               


11.2.4 


%%Figure 5&& — Clearances between car and wall facing the car entrance
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%%Figure 6&& — Hinged landing door and folding car door - Gap

11.3  Clearances between car, counterweight or balancing weight

  


12 Lift machine

12.1  General provision



12.2  Drive of the car and the counterweight or balancing weight

12.2.1 

 

 

 

 







12.2.2      
12.4.1.2

12.3  Use of overhung pulleys or sprockets

9.7
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12.4  Braking system

12.4.1 General provisions

12.4.1.1 

 

 

12.4.1.2             


12.4.2 Electro-mechanical brake

12.4.2.1 



       





12.4.2.2      


12.4.2.3 

12.4.2.3.1   





12.4.2.3.2                   


12.4.2.3.3 


      


12.4.2.4 


12.4.2.5 

12.4.2.6 

12.4.2.7 
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12.5  Emergency operation

12.5.1 #         

           
$

12.5.1.1 #              
                    



14.1.2 $

12.5.1.2 #
$

12.5.2 #








$

12.6  Speed

                
                   





 14.2.1.2 b

 14.2.1.2 c

 14.2.1.3 d

 

 14.2.1.5 c

12.7  Stopping the machine and checking its stopped condition

               14.1.2  




 

BS EN 81-1:1998+A3:2009
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12.7.1 Motors supplied directly from A.C. or D.C. mains


      


12.7.2 Drive using a “Ward-Leonard” system

12.7.2.1 Excitation of the generator supplied by classical elements



 

 

 




       


12.7.2.2 Excitation of the generator supplied and controlled by static elements



 12.7.2.1

 

 




 

 







12.7.3 A.C. or D.C. motor supplied and controlled by static elements



 

                 


 

BS EN 81-1:1998+A3:2009
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 

 


 

 


                 


12.7.4     12.7.2.2 b) 2  12.7.3 b) 2)     
12.7.2.2 b) 3)  12.7.3 b) 3)14.1.2.3

    14.1.1   
12.7.3.a)

12.8  Monitoring the normal slowdown of the machine in case of reduced buffer stroke

12.8.1 10.4.3.2


12.8.2 



12.8.3 


12.8.4 

 

       


                

14.1.2

12.8.5 
14.1.2

12.9  Safety devices against slack rope or slack chain

  
14.1.29.5.3
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12.10 Motor run time limiter

12.10.1 


 

 


12.10.2 


 

 

12.10.3              


12.10.4                


12.11 Protection of machinery



 

 

 

 

 

  9.7


%

12.12 Normal stopping of the car at landings and levelling accuracy

  

     
&
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13 Electric installations and appliances

13.1  General provisions

13.1.1 Limits of application

13.1.1.1 


 

 



                 



13.1.1.2 13.1.1.1


 

 

 





13.1.1.3 

13.1.2 #            
$

13.1.3 Insulation resistance of the electrical installation (CENELEC HD 384.6.61 S1)



 table 5.

Table 5

Nominal circuit voltage
V

Test voltage (d.c.)
V

Insulation resistance
M

  

  

  

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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


13.1.4                


13.1.5 

13.2  Contactors, relay-contactors, components of safety circuits

13.2.1 Contactors and relay-contactors

13.2.1.1          12.7    


 

 



13.2.1.2 


 

 

13.2.1.3         13.2.1.1       
13.2.1.214.1.1.1

 

 

13.2.2 Components of safety circuits

13.2.2.1    
13.2.1.3

13.2.2.2                
              
14.1.1.1 f

13.2.2.3 14.1.2.2.3


          13.2.1.1, 13.2.1.2  13.2.2.1  


table H.1 (3.6)
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13.3  Protection of motors and other electrical equipment

13.3.1 

13.3.2  
13.3.3


13.3.3 
13.3.6

13.3.4    13.3.2  13.3.3           


13.3.5 


13.3.6 
    
      


13.4  Main switches

13.4.1 #



13.4.1.1 

 

 

 

 

 

 

13.4.1.2 

 

 

                  



$
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13.4.2     13.4.1          
     



    



 




                


13.4.3 
       


13.4.4                





13.5  Electric wiring

13.5.1                 
               
       
13.1.1.2

13.5.1.1               
                
   


 

13.5.1.2          



13.5.1.3     
    


 



          
                 


BS EN 81-1:1998+A3:2009
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13.5.1.4  13.5.1.1, 13.5.1.2  13.5.1.3 

 

 

     


 

 

 

13.5.2 Cross-sectional area of conductors

       


13.5.3 Method of installation

13.5.3.1               


13.5.3.2 13.1.2


13.5.3.3 
 


13.5.3.4     


13.5.3.5 
               


 




13.5.3.6               


13.5.4 Connectors




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13.6  Lighting and socket outlets

13.6.1 #               
    6.6          

13.4$

13.6.2 #




 

              


                 
      
$

13.6.3 Control of the supply for lighting and socket outlets

13.6.3.1             




13.6.3.2 #               



$

13.6.3.3 13.6.3.1  13.6.3.2


14 Protection against electric faults; controls; priorities

14.1  Failure analysis and electric safety devices

14.1.1 Failure analysis

  14.1.1.1    
14.1.1.2annex H

14.1.2.3

14.1.1.1 Faults envisaged:

 

 

 
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 

    


 

 

 

 

 

14.1.1.2 
14.1.2.2

14.1.1.3       








14.1.2 Electric safety devices

14.1.2.1 General provisions

14.1.2.1.1 
14.1.2.4
annex A



 14.1.2.2
12.7 

 14.1.2.3

 14.1.2.2
12.7

 14.1.2.2

 annex H

 !"

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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14.1.2.1.2 (Kept free).

14.1.2.1.3         14.2.1.2, 14.2.1.4  14.2.1.5 


     
14.1.2.3

14.1.2.1.4   


14.1.2.1.5 



14.1.2.1.6              


14.1.2.1.7          
   


14.1.2.1.8 


14.1.2.2 Safety contacts

14.1.2.2.1 





     



14.1.2.2.2                





 

 

14.1.2.2.3 



14.1.2.2.4        


14.1.2.2.5 

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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14.1.2.3 Safety circuits

14.1.2.3.1 14.1.1

14.1.2.3.2 %Figure 7&

14.1.2.3.2.1                  




                  


14.1.2.3.2.2   
       


                  


14.1.2.3.2.3    

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%%Figure 7&& — Diagram for assessing safety circuits
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14.1.2.6  Programmable electronic systems in safety related applications (PESSRAL)
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

 


              


       

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


Table 6 - Common measures to avoid and detect failures - Hardware design

No Object Measure EN 61508-7:2001
reference

1 Processing unit  

2 Component selection 

3
I/O units and interfaces

incl. communication
links

 

4 Power supply 




5 Variable memory ranges 

6 Variable memory ranges 


7 Variable memory ranges  

8 Invariant memory ranges 


9 Invariant memory ranges





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Table 7 - Common measures to avoid and detect failures - Software design

No Object Measure EN 61508-7:2001
reference

1 Structure 





2 Boot procedure 


3 Interrupts 




4 Interrupts 




5 Power down 


6 Memory management 





7 Program 


8 Program 




9 Program




10 Program









11 Program




12 Program 




13 Program






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Table 7 (continued)

No Object Measure EN 61508-7:2001
reference

14
Communication system
(external and internal)








15

Bus system









16

I/O handling









Table 8 - Common measures for the design and implementation process

No Measure EN 61508-7:2001
reference

1  

2  

3  

4 


 

5  

6  

7  

8  

9  

10  
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Table 9 - Specific measures according to SIL 1
Components
and functions Requirements Measures see No. in

Annex P
EN 61508-7:2001

reference

Structure




















Processing units





































Invariant memory
ranges


























Variable memory
ranges




























I/O units and
interfaces incl.
communication

links




















Clock


















Program
sequence











 


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Table 10 - Specific measures according to SIL 2

Components
and functions Requirements Measures

see No.
in

Annex P
EN 61508-7:2001

reference

Structure






















Processing units









































Invariant memory
ranges


























Variable memory
ranges




























I/O units and
interfaces incl.
communication

links




















Clock



















Program
sequence







   



 



 

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

94

Table 11 - Specific measures according to SIL 3

Components
and functions Requirements Measures

see No.
in Annex

P
EN 61508-7:2001

reference

Structure








    


 

Processing units


























Invariant memory
ranges







   


   










Variable memory
ranges

  
   
       
   
    
   


   


   










I/O units and
interfaces incl.
communication

links








  


  




























Clock








   










Program
sequence











 



"

BS EN 81-1:1998+A3:2009
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14.2  Controls

14.2.1 Control of lift operations



14.2.1.1 Control of normal operation




14.2.1.2 Control of levelling and re-levelling with doors open

7.7.2.2 a)


 7.7.1

  


 

 14.1.2.2

 14.1.2.3

 

14.1.2

 


 


                


             


 

                


  

14.2.1.3 Control of inspection operation

#





BS EN 81-1:1998+A3:2009
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



 

 

 

 







 


 

 

 

 





6.4.4.1



 


 

 

                 


$

14.2.1.4 Control of emergency electrical operation

# 
  



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EN 81-1:1998+A3:2009 (E)

97

              



              




             


 

 

 

 

 




$

14.2.1.5 Control of docking operation

 7.7.2.2 b)    


                 


                 
14.1.2

 

 

 

 
   
              


 

 

              

14.1.1.1

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)
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                 


 14.1.2

 

 

 

 

 14.2.2.1 e)

14.2.2 Stopping devices

14.2.2.1 #


 

 

                   
       


 

 


                  


 
$

14.2.2.2 14.1.2


14.2.2.3 

14.2.3 Emergency alarm device

14.2.3.1 


14.2.3.2 8.17.4


 14.2.3.2

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

99

14.2.3.3 



14.2.3.4 #


$

14.2.4 Priorities and signals

14.2.4.1 


14.2.4.2                   




14.2.4.3 


 


14.2.5 Load control

14.2.5.1 


14.2.5.2 


14.2.5.3 In the event of overload:

 

 

 

 7.7.2.1  7.7.3.1

15 Notices, markings and operating instructions

15.1  General provisions


                
                  


BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

100

15.2  Car

15.2.1 





“... kg ... PERS.”



 

 

15.2.2 

15.2.3 Other information in the car

15.2.3.1 




               


15.2.3.2            


 

 

15.2.4 




 

 

 

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15.3  Car roof



 “STOP”


 “NORMAL” “INSPECTION”

 

 

15.4 ##Machinery and pulley spaces$$$$

15.4.1 #

“Lift Machinery - Danger

Access forbidden to unauthorized persons”






“Danger of falling - Reclose the trap-door”$$

15.4.2 

   


15.4.3 #     
               
 
$

15.4.3.1 




15.4.3.2               


15.4.4 “STOP”


15.4.5 #               
$

#

15.4.6 $
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15.5  Well

15.5.1 #    


"Lift well – Danger of falling
Access forbidden to unauthorised persons"$$

15.5.2 
“LIFT”

15.5.3                  


15.5.4 #

 

 


$

15.6  Overspeed governor
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 

15.7  Pit

“STOP”


15.8  Buffers


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15.9  Landing identification
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15.10 Electrical identification
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

15.11 Unlocking key for landing doors




15.12 Alarm device


“Lift alarm”.



15.13 Locking devices
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15.14 Safety gear


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15.15 Groups of lifts
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

15.16 Ascending car overspeed protection means
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 
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16 Examinations - Tests - Register - Maintenance

16.1  Examinations and tests

16.1.1              
             


  


 Annex C                     


16.1.2 annex D

                   
annex C

16.1.3 

 

 

 

 

 

             


 

%

 &

16.2  Register




 

 

 

 

 

 
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 
               


              




 annex E

 

 

                   


16.3  Installer information



16.3.1 Normal use

#           


 

 

 

 

 

 

 $

16.3.2 Maintenance



 0.3.2

 

16.3.3 Examinations and tests


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16.3.3.1 Periodical examinations


               
annex E

!                 
                
"

16.3.3.2 Examinations after important modifications or accidents

   
                
annex E
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Annex A


List of the electric safety devices

!!Table A.1 - List of the electric safety devices
Clause Devices checked SIL

  

  

  

  

  

  

  

  

  

  

  

  

  












  

  

  

  

  








  

  

  


          




  

  

  

  

%  

    



&
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Clause Devices checked SIL
  


           





  

  

  


      




  

  

  

  







  

  

  

  

  

%deleted text&

Table A.2 - Electric safety devices requiring classification of safety function when used in conjunction
with programmable electronic systems (PESSRAL)

Clause Devices checked SIL
  

  

  

               

"
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Annex B


Unlocking triangle



> 3

Figure B.1 — Unlocking triangle
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Annex C


Technical dossier

C.1 Introduction




C.2 General

#

 

 

 

 

 

 $

C.3 Technical details and plans

#       





 

 

 

 

 

               



 

 
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 

 

    


 

 

 

 

 


 

            


 


 $

C.4 Electric schematic diagrams



 

 



C.5 Verification of conformity



             




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Annex D


Examinations and tests before putting into service



D.1 Examinations



    
annex C

 

       


                


D.2 Tests and verifications



 7.7

 annex A

 

16.2.a)

 12.4




 12.6

 

 #13.1.3


               
$

 10.5

 9.3
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 




 

 

                 


 



 

 

 

 
9.9.19.9.2  9.9.3

          9.9.11.1  9.9.11.2     


 9.8


  F.3             
             



                


 



 



               



     



 

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 9.8

                 
F.3



              


           




 



               







 10.3 10.4

 



C.3
 C5

 




10.4.3.2

     


 14.2.3



 9.10

                


#

 

BS EN 81-1:1998+A3:2009
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 6.4.3.1

6.4.4.1


6.4.5

6.4.5.2

6.6$

%

 

 


              
&

%

 










 

 
                   


      




 

&
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Annex E


Periodical examinations and tests, examinations and tests after an
important modification or after an accident

E.1 Periodical examinations and tests

 



 
      





16.2

E.2 Examinations and tests after an important modification or after an accident

#              
16.2



 

 

 

 

 

 

                   


 

 

 

 

 
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 

 

 

 6.4.3.1

 6.4.4.1

 6.4.5

 6.4.5.2

 6.6

%

 &




    


                  
$
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Annex F


Safety components - Test procedures for verification of conformity

F.0 

F.0.1 

F.0.1.1   
                
            
            


F.0.1.2              


         


F.0.1.3 


F.0.1.4 

F.0.1.5               



F.0.1.6 


 

 

 

 

 

F.0.2 


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MODEL TYPE-EXAMINATION CERTIFICATE
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F.1  Landing door locking devices

F.1.1 General provisions

F.1.1.1 Field of application




F.1.1.2 Object and extent of the test







               



F.1.1.3 Documents to be submitted



F.1.1.3.1 Schematic arrangement drawing with description of operation

       


     


 

 

 

F.1.1.3.2 Assembly drawing with key





F.1.1.4 Test samples




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          

  


F.1.2 Examination and tests

F.1.2.1 Examination of operation


      




 
7.7.3.1.1

 
7.7.5.1

F.1.2.2 Mechanical tests

               







               






F.1.2.2.1 Endurance test

F.1.2.2.1.1 




                 


F.1.2.2.1.2               




F.1.2.2.2 Static test



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                   
               


F.1.2.2.3 Dynamic test

      




F.1.2.3 Criteria for the mechanical tests

F.1.2.2.1F.1.2.2.2F.1.2.2.3


F.1.2.4 Electrical test

F.1.2.4.1 Endurance test of contacts

F.1.2.2.1.1

F.1.2.4.2 Test of ability to break circuit

           

                  




 

 

  







F.1.2.4.2.1 






F.1.2.4.2.2   



                

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

F.1.2.4.2.3                


F.1.2.4.3 Test for resistance to leakage currents




F.1.2.4.4 Examination of clearances and creepage distances

14.1.2.2.3

F.1.2.4.5 Examination of the requirements appropriate to safety contacts and their accessibility
(14.1.2.2)




F.1.3 Test particular to certain types of locking devices

F.1.3.1 Locking device for horizontally or vertically sliding doors with several panels

 7.7.6.1 
 7.7.6.2

          F.1.2   


F.1.3.2 Flap type locking device for hinged door

F.1.3.2.1 
F.1.2.2.2



F.1.3.2.2 


F.1.4 Type examination certificate

F.1.4.1                  


F.1.4.2 

 F.0.2

 

 

 

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F.2 Kept free

F.3 Safety gear

F.3.1 General provisions



 

 






 


 

F.3.2 Instantaneous safety gear

F.3.2.1 Test samples

                 


  






F.3.2.2 Test

F.3.2.2.1 Method of test

                


 

                    


F.3.2.2.2 Test procedure







BS EN 81-1:1998+A3:2009
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

 


               


                 


F.3.2.3 Documents

F.3.2.3.1 

 

 


F.3.2.3.2 




 

 

 

 

F.3.2.4 Determination of the permissible mass

F.3.2.4.1 Energy absorbed by the safety gear

        
9.9.1



03,01,0
2

2
1

ng

v
h



v   

g   

  

              

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

KPQgh



hg

K
QP

n
1)(



(P + Q) 

P 


Q   

K, K1, K2 

F.3.2.4.2 Permissible mass

 

KF.3.2.3.2 a)



hg

K
QP

n
1)(

 



 KF.3.2.3.2 b) 1);



hg

K
QP

n

1
1)(

 KF.3.2.3.2 b) 2);



hg

K
QP

n5,3

2
)( 2

1

F.3.2.5 Checking the deformation of the block and of the guide rail

                   

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F.3.3 Progressive safety gear

F.3.3.1 Statement and test sample

F.3.3.1.1 



             


F.3.3.1.2             




F.3.3.2 Test

F.3.3.2.1 Method of test



 

 

 

 





 

 

 

F.3.3.2.2 Test procedure

F.3.3.2.2.1 Safety gear certified for a single mass

PQ






 

 

                

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      


 



F.3.3.2.2.2 Safety gear certified for different masses





 

 







F.3.3.2.3 Determination of the braking force of the safety gear

F.3.3.2.3.1 Safety gear certified for a single mass

        



       


                
   





         




F.3.3.2.3.2 Safety gear certified for different masses



   F.3.3.2.3.1  


F.3.3.2.4 Checking after the tests

 


BS EN 81-1:1998+A3:2009
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 


 


F.3.3.3 Calculation of the permissible mass

F.3.3.3.1 Safety gear certified for a single mass



PQ
16

forceBraking



PQ   

P 


Q    

Braking force F.3.3.2.3

F.3.3.3.2 Safety gear certified for different masses

F.3.3.3.2.1 Adjustment in stages

F.3.3.3.1

F.3.3.3.2.2 Continuous adjustment

      F.3.3.3.1  


F.3.3.4 Possible modification to the adjustments

        


                 
F.3.3.3.1



F.3.4 Comments

 

          
     

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 
 F.3.3.39.8.4
              


 

                  


 


 


F.3.5 Type examination certificate

F.3.5.1                  


F.3.5.2 

 F.0.2

 

 F.3.4 a)

 

 

 

 



 

                  


F.4 Overspeed governors

F.4.1 General provisions



 

 

 
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

            


F.4.2 Check on the characteristics of the governor

F.4.2.1 Test samples



 

        


 

F.4.2.2 Test

F.4.2.2.1 Method of test



 

 9.9.11.1


   9.9.11.2  


 

F.4.2.2.2 Test procedure


F.4.1 b)

 

 

 


F.4.2.2.3 Interpretation of the test results

F.4.2.2.3.1 9.9.1

 

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F.4.2.2.3.2 F.4.2.2.1
b)c)9.9.11.1  9.9.11.2

F.4.2.2.3.3 


                 


 


F.4.3 Type examination certificate

F.4.3.1 


F.4.3.2 

 F.0.2

 

 

 

 

 

F.5  Buffers

F.5.1 General provisions

            


 





 

F.5.2 Samples to be submitted



 

 
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F.5.3 Test

F.5.3.1 Energy accumulation type buffers with buffered return movement

F.5.3.1.1 Test procedure

F.5.3.1.1.1   




 
135,0

LF
v 10.4.1.1.1v 10.3.4



FL

 

 
5,2
rC

 
4

rC





F.5.3.1.1.2   
FL







F.5.3.1.2 Equipment to be used



F.5.3.1.2.1 Weights falling in free fall

F.0.1.6


F.5.3.1.2.2 Recording equipment

F.0.1.6

F.5.3.1.2.3 Measurement of speed

F.0.1.6
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F.5.3.1.3 Ambient temperature



F.5.3.1.4 Mounting of the buffer



F.5.3.1.5 Checking of the condition of the buffer after tests

     


F.5.3.2 Energy dissipation buffers

F.5.3.2.1 Test procedure

             


        


 

F.5.3.2.2 Equipment to be used



F.5.3.2.2.1 Weights falling in free fall

     F.0.1.6  


F.5.3.2.2.2 Recording equipment

F.0.1.6



F.5.3.2.2.3 Measurement of speed


F.0.1.6

F.5.3.2.2.4 Measurement of the retardation

F.5.3.2.1
F.0.1.6

F.5.3.2.2.5 Measurement of time

F.0.1.6
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F.5.3.2.3 Ambient temperature



F.0.1.6

F.5.3.2.4 Mounting of the buffer



F.5.3.2.5 Filling of the buffer



F.5.3.2.6 Checks

F.5.3.2.6.1 Checking of retardation

 


10.4.3.3





F.5.3.2.6.2 Checking of the return of the buffer to the normal position










F.5.3.2.6.3 Checking of the liquid losses

       


F.5.3.2.6.4 Checking of the condition of the buffer after tests

       F.5.3.2.6.1         


F.5.3.2.7 Procedure in the case of tests failing the requirements

               

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F.5.3.3 Buffers with non linear characteristics

F.5.3.3.1 Test procedure

F.5.3.3.1.1 





F.5.3.3.1.2      
                gn 


F.5.3.3.2 Equipment to be used

F.5.3.2.2.2, F.5.3.2.2.3  F.5.3.2.2.4

F.5.3.3.3 Ambient temperature



F.5.3.3.4 Mounting of the buffer



F.5.3.3.5 Number of tests



 

 




                    


F.5.3.3.6 Checks

F.5.3.3.6.1 Checking of retardation



 
gn
figure F.1

 gn
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t

t

Figure F.1 — Retardation graph

F.5.3.3.6.2 Checking of the condition of the buffer after tests

              


F.5.3.3.7 Procedure in the case of tests failing the requirements

               


F.5.4 Type examination certificate

F.5.4.1                  


F.5.4.2 

 F.0.2

 

 

 

 

 

 

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F.6 !!Safety circuits containing electronic components and/or programmable
electronic systems (PESSRAL)""







F.6.1 General provisions

!

F.6.1.1 Safety circuits containing electronic components"



 

 

 

 

 

 

 

!!

F.6.1.2 Safety circuits based on programmable electronic systems



 

 

 

 

 "

F.6.2 Test samples



 

 
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F.6.3 Tests

F.6.3.1 Mechanical tests




F.6.3.1.1 Vibration



 

gn



 



 gn

 

 

                




F.6.3.1.2 Bumping (EN 60068-2-29)

                




 

 



F.6.3.1.2.1 Partial shocking

     

   

     

F.6.3.1.2.2 Continuous shocking

   

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

140

     

 
    

    

F.6.3.2 Temperature tests (HD 323.2.14 S2)





 

 

 


 


               


!

F.6.3.3 Functional and safety test of PESSRAL



  


 
"

F.6.4 Type examination certificate

F.6.4.1 


F.6.4.2 

 F.0.2

 

 

 

 

                  


BS EN 81-1:1998+A3:2009
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F.7  Ascending car overspeed protection means

            
F.3 F.4F.6

F.7.1 General provisions



 

 

 



 


 

                


F.7.2 Statement and test sample

F.7.2.1 



F.7.2.2 

 

 F.3 F.4F.6


           


F.7.3 Test

F.7.3.1 Method of test

   


 

 

 


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F.7.3.2 Test procedure

                 
F.7.1 b)

 


F.7.3.2.1 Device certified for a single mass









 

 



F.7.3.2.2 Device certified for different masses










F.7.3.2.3 Overspeed monitoring device

F.7.3.2.3.1 Test procedure





F.7.3.2.3.2 Interpretation of the test results

9.10.1

F.7.3.3 Checking after the tests



 


               

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 


 gn

F.7.4 Possible modification to the adjustments
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F.7.5 Test report



 

 

 

 

 

 

 

F.7.6 Type examination certificate
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
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 
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%
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 

 

 

 

 

 


 

                   

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                


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
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    


 

                


F.8.2 Statement and test sample

F.8.2.1 

F.8.2.2 
           




                  


F.8.3 Test

F.8.3.1 Method of Test

   



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 

 

 

 

 



 

 

F.8.3.2 Test procedure



 

 



F.8.3.2.1 Device certified for a single mass or torque

                 
                




                  


F.8.3.2.2 Device certified for different masses or torques







F.8.3.2.3 Test procedure for unintended movement detection means



F.8.3.2.4 Test procedure for self-monitoring


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F.8.3.3 Checks after the test



              


 


 


F.8.4 Possible modification to the adjustments




F.8.5 Test report



 

 

 

 

 

 

 

F.8.6 Type examination certificate

F.8.6.1 


F.8.6.2 

 

 

 

 

 

 
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Key
 

 

 

 

 

Figure F.2 — Response time&&&&
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Annex G


Proof of guide rails

G.1 General 9)

G.1.1 10.1.1


G.1.1.1 QG.2.2

G.1.1.2 


G.2 Loads and forces

G.2.1 
P


G.2.2 Q
                
G.7

   0.2.5


G.2.3 Fk



k1table G.2

gn


P                  


Q

n



 
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G.2.4 Fc


n

QqPgk
F n

c

)(1     
n

Pqgk
F n

c
1



k1 G.2

gn 


P                  


Q 

q                


n 

G.2.5 Fs 


Fs    gn Q               


Fs gnQ

FsgnQ 

       


G.2.6 G

 

 

 





G.2.7 M




 

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G.2.8 WL
(0.2.5)

G.3 Load cases

G.3.1 table G.1

Table G.1 — Loads and forces to be taken into consideration in the different load cases

Load cases Loads and forces P Q G Fs Fk or Fc M WL


       


       







      


       

G.3.2                 


G.4 Impact factors

G.4.1 Safety device operation

k

G.4.2 Car

P  Q
  k               


G.4.3 Counterweight or balancing weight

   G.2.6
k
gn

G.4.4 Values of impact factors

table G.2
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Table G.2 — Impact factors

Impact at Impact
factor

Value












k











 

 k




 k


 



G.5 Calculations

G.5.1 Range of calculation



 





G.5.2 Bending stresses

G.5.2.1 

 

 

 

Fb
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G.5.2.2             figure G.1   


 l 

 

 

 


W

M m
m



16

13 b
m

F
M



m 

Mm 

W 

Fb 

l 




G.5.2.3 

 W W      W W     
                


G.5.2.4     


G.5.2.5 9.8.2.2


G.5.2.5.1  


G.5.2.5.2 
G.2.3  G.2.4
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G.5.3 Buckling



A

MkFk
k

)( 3 
A

MkFc
k

)( 3



 

Fk G.2.3

Fc G.2.4

k3 table G.2

M 

A 

 

       table G.3 G.4        


lland
i

l
k

k





lk

i

l 

Rm


           

            

           

          

Rm


           

            

            
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           






370
370520 )370(

370520 mR R



G.5.4 Combination of bending and buckling stresses



     m  x  y   perm

  
A

MkFk
m

3
perm



A

MkFc
m

3
perm

    c  k  m  perm



m  

x  

y  

perm 10.1.2.1

k  

F  G.2.3

F  G.2.4

k  table G.2

M  

A  
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G.5.5 Flange bending





perm
x

F
c

F
2

85,1



F  

  

  figure G.1

perm 







 





Figure G.1 — Axis of the guide rail

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

156

Table G.3 — “Omega”-value related to for steel with tensile stress of 370 N/mm2

0 1 2 3 4 5 6 7 8 9

20           20

30           30

40           40

50           50

60           60

70           70

80           80

90           90

100           100

110           110

120           120

130           130

140           140

150           150

160           160

170           170

180           180

190           190

200           200

210           210

220           220

230           230

240           240

250          
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Table G.4 — “Omega”-value related to for steel with tensile stress of 520 N/mm2

0 1 2 3 4 5 6 7 8 9

20           20

30           30

40           40

50           50

60           60

70           70

80           80

90           90

100           100

110           110

120           120

130           130

140           140

150           150

160           160

170           170

180           180

190           190

200           200

210           210

220           220

230           230

240           240

250          
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G.5.6 
G.7

G.5.7 Deflections



x

y
y IE

lF
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7,0
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      

y

x
x IE

lF

48
7,0

3

      



 

 

Fx 

Fy 

l 

E 

Ix 

Iy 

G.6 Permissible deflections

10.1.2.2

10.1.1

               
10.1.1

G.7 Examples of calculation method



                




D   X
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D   Y

x y  

x y  

x y  

x y  

S   

C   

P   

Q   



  

xi, yi  

n   

h    

xQ, yQ  

xCQ, yCQ 
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G.7.1 General configuration

G.7.1.1 Safety gear operation

G.7.1.1.1 Bending stress

 
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 
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Load distribution

case 1 relative to the X-axis

case 2 relative to the Y-axis
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G.7.1.1.2 Buckling
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G.7.1.1.3 Combined stress 11)
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G.7.1.1.4 Flange bending 12)
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G.7.1.1.5 Deflections 13)
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G.7.1.2 Normal use, running

G.7.1.2.1 Bending stress


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
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

 G.7.1.1.1

  G.5.2.3

 G.7.1.1.1
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Load distribution: G.7.1.1.1
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G.7.1.3 Normal use, loading

G.7.1.3.1 Bending stress
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G.7.1.3.2 Buckling
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Load distribution

case 1 relative to X-axis 
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G.7.2.1.4 Flange bending 19)
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G.7.2.2 Normal use, running

G.7.2.2.1 Bending stress
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Load distribution:  G.7.2.1.1
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G.7.2.2.2 Buckling
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G.7.2.2.4 Flange bending 22)
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G.7.2.3.2 Buckling
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 G.7.2.1.1

 G.7.2.1.1

   G.5.2.3
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G.7.2.3.5 Deflections
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G.7.3 Eccentrically guided and suspended car

G.7.3.1 Safety gear operation

G.7.3.1.1 Bending stress



hn
xPxQgk

F PQn
x

 
16

3 lF
M x

y 
y

y
y W

M



hn
yPyQgk

F PQn
y



 
16

3 lF
M

y
x 

x

x
x W

M

Load distribution

case 1 relative to X-axis
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case 2 relative to Y-axis









 

 

 

 

 



 
1

 
Y

yQ


yD

xC  xQ

G.7.3.1.2 Buckling
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G.7.3.1.3 Combined stress 25)
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G.7.3.1.4 Flange bending 26)
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 G.7.3.1.1

  G.5.2.3

 G.7.3.1.1
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G.7.3.1.5 Deflections 27)
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G.7.3.2 Normal use, running

G.7.3.2.1 Bending stress
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Load distribution: G.7.2.1.1

G.7.2.1.1

G.7.3.2.2 Buckling



G.7.3.2.3 Combined stress28)
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G.7.3.2.4 Flange bending 29)
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 G.7.3.1.1

 G.7.3.1.1

  G.5.2.3

 G.7.3.1.1
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G.7.3.2.5 Deflections 30)
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G.7.3.3 Normal use, loading
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G.7.3.3.1 Bending stress
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G.7.3.3.2 Buckling
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 G.7.3.1.1

   G.5.2.3

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

173

G.7.3.3.4 Flange bending





c
Fx

F perm

G.7.3.3.5 Deflections
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G.7.4 Cantilevered guidance and suspension

G.7.4.1 Safety gear operation

G.7.4.1.1 Bending stress
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Load distribution

case 1 relative to the X-axis
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case 2 relative to the Y-axis
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G.7.4.1.2 Buckling
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G.7.4.1.3 Combined stress 32)
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G.7.4.1.4 Flange bending 33)
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G.7.4.2 Normal use, running

G.7.4.2.1 Bending stress
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Load distribution: G.7.4.1.1

G.7.4.1.1

G.7.4.2.2 Buckling
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 G.7.4.1.1

  G.5.2.3

 G.7.4.1.1

 G.7.4.1.1
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G.7.4.2.3 Combined stress 35)
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  G.5.2.3

 G.7.4.1.1

 G.7.4.1.1
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G.7.4.3 Normal use, loading
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G.7.4.3.2 Buckling


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G.7.5 Panoramic lift - General configuration
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Load distribution
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G.7.5.1.3 Combined stress 39)
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G.7.5.2 Normal use, running

G.7.5.2.1 Bending stress
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Load distribution:   G.7.5.1.1

G.7.5.1.1

G.7.5.2.2 Buckling
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 G.7.5.1.1

  G.5.2.3

 

 
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G.7.5.2.3 Combined stress 42)
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G.7.5.2.4 Flange bending 43)





c
Fx

F perm
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G.7.5.3 Normal use, loading
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

 G.7.5.1.1

 G.7.5.1.1

 G.7.5.1.1
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G.7.5.3.1 Bending stress

 
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 
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G.7.5.3.2 Buckling



G.7.5.3.3 Combined stress
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

   G.5.2.3
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Annex H


Electronic components - Failure exclusion

      14.1.1.1 14.1.1   





  table H.1          14.1.1.1 e)  




 

 
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 

              
               
         


 3.13.6table H.1

 
14.1.2.4


 14.1.2.3



 

 

 

 


    

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Annex J


Pendulum shock tests

J.1 General


      7.2.3.1 8.3.2.1  8.6.7.1        


J.2 Test rig

J.2.1 Hard pendulum shock device

figure J.1




J.2.2 Soft pendulum shock device

figure J.2


J.2.3 Suspension of the pendulum shock device

  





J.2.4 Pulling and triggering device


         J.4.2  J.4.3       


J.3 Panels






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J.4 Test procedure

J.4.1     


J.4.2           J.2.  
figure J.3

J.4.3              J.2.2   
figure J.3

J.4.4 


figure J.3

J.4.5   J.2.1  J.2.2


J.5 Interpretation of the results



 

 

 

 

 

 


J.6 Test report



 

 

 

 

 

 

 
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J.7 Exceptions from the tests

J.1  J.2




Table J.1 — Plane glass panels to be used in walls of the car

Diameter of inscribed circle
Type of glass 1 m maximum 2 m maximum

Minimum thickness
(mm)

Minimum thickness
(mm)

 





 





Table J.2 — Plane glass panels to be used in horizontally sliding doors

Type
of glass

Minimum
thickness

(mm)

Width

(mm)

Free door
height

(m)

Fixing of the glass
panels







  





  








  



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 
 
 

Figure J.1 — Hard pendulum shock device

BS EN 81-1:1998+A3:2009



EN 81-1:1998+A3:2009 (E)

195

 
 
 
 
 

Figure J.2 — Soft pendulum shock device
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 
 
 
 
 

Figure J.3 — Test rig falling height
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Annex K


Top clearances for traction drive lifts

 
 


5.7.1.3

5.7.1.4





Figure K.1 — Graph illustrating the top clearances for traction drive lifts (5.7.1)
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Annex L


Necessary buffer stroke

 

 

 10.4.1.1
 

10.4.2

 

 10.4.3.1 

 10.4.3.2 a)
 10.4.3.2 b)
 

10.4.3

Figure L.1 — Graph illustrating the strokes required for buffers (10.4)
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Annex M


Traction evaluation

M.1 Introduction



 

 

 



       


                 


 

 

 

 

M.2 Traction calculation



fe
T

T

2

1 

fe
T

T

2

1 





f 

  

 
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M.2.1 Evaluation of T1 and T2

M.2.1.1 Car loading condition

T T
8.2.2


M.2.1.2 Emergency braking condition

/T


               




 

 

M.2.1.3 Car stalled condition
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M.2.2 Evaluation of the friction factor

M.2.2.1 Grooving considerations

M.2.2.1.1 Semi-circular and semi-circular undercut grooves
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

Figure M.1 — Semi-circular groove, undercut
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M.2.2.1.2 V-grooves
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Figure M.2 — V-groove
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M.2.2.2 Friction coefficient consideration

Figure M.3 — Minimum friction coefficient
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M.3 Practical example
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Figure M.4 — General case
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Q 

Mcwt 

MSR 

MSRcar 

MSRcwt 

MCR   


MCRcar MCR 

MCRwt MCR
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MTrav 


MComp 

FRcar           


FRcwt 


H 

y y;

T1, T2 

r 

a   

gn 

iPcar 

iPcwt   





f 

 
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Annex N


Evaluation of safety factor for suspension ropes

N.1 General

   9.2.2              


 

 

 

N.2 Equivalent number Nequiv of pulleys

                  







          N   


NNN



N

N

N.2.1 Evaluation of Nequiv(t)

table N.1.

Table N.1

V-grooves         

Nequiv(t)       

U-/V-
Undercut

        

grooves Nequiv(t)       
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N

N.2.2 Evaluation of Nequiv(p)

                


NKNN



N 

N  

K  





p

t
p D

D
K







N.3 Safety factor

  figure N.1 

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figure N.1
















r

t

r

t

equiv

d
D

d
D

N

fS



Sf

N

D

d

N.4 Examples

figure N.2

Example 1

Vgroove 

Nequiv(t)

Kp

Nequiv(p) 

Nequiv



 
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Example 2

Vgroove  

Nequiv(t)

Kp

Nequiv(p) 

Nequiv

Example 3









Figure N.2 — Examples of calculation of the equivalent number of pulleys
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Annex O


#Machinery spaces - Access (6.1)

Key




Figure O.1 - Machinery spaces - Access (6.1)$$
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Annex P


!Description of possible measures

              


Table P.1 - Description of possible measures to failure control
Components and

functions
Measure

No. Description of measures

Structure M 1.1 One channel structure with self-test











M.1.2 One channel structure with self-test and monitoring













M.1.3 Two channels or more with comparison























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Table P.1 (continued)

Components and
functions

Measure
No. Description of measures

Processing units M 2.1 Failure correcting hardware






M 2.2 Self-test by software








M.2.3 Software self-test supported by hardware






M.2.4 Comparator for 2 channel structures












M.2.5 Reciprocal comparison of 2 channels





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Table P.1 (continued)

Components and
functions

Measure
No. Description of measures

Invariant Memory
Ranges

 (ROM, EPROM...)

M 3.1 Block safety procedure with one-word-redundancy (e.g.
signature formation via ROM with single word width)









M 3.2

M 3.3

Word saving with multi-bit-redundancy (e.g. modified
hamming code)











Block safety procedure with block replication



















M 3.4 Block safety procedure with multiword redundancy









M 3.5 Word saving one bit redundancy (e.g. ROM monitoring with
parity bit)



















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Table P.1 (continued)

Components and
functions

Measure
No. Description of measures

Variable memory
ranges

M 4.1 Check via test pattern against static or dynamic faults, e.g.
RAM test "walkpath"
















M.4.2

M.4.3

Block safety procedures with block replication, e.g. double
RAM with hardware or software comparison



















Inspection to check for static and dynamic failures e. g.
"GALPAT"





































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Table P.1 (continued)

Components and
functions

Measure
No. Description of measures

I / O units and
interfaces

M 5.1 Multi-channel parallel input





M.5.2 Output read back (monitored output)









M.5.3 Multi-channel parallel output
:






M.5.4 Code safety









M.5.5 Test pattern (model)













Clock M 6.1 Watch dog with separate time base





M.6.2 Reciprocal monitoring






Program sequence M 7.1 Combination of timing and logical monitoring of program
sequence






"
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Annex ZA


%Relationship between this European Standard and the Essential
Requirements of EC Directive 95/16/EC amended by Directive 2006/42/EC

  



     

                


WARNING —   


 

                  
&
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