
 
 - 1 - 

DIN EN 528:2021-06 (E) 
 
 
Rail dependent storage and retrieval equipment - Safety requirements for S/R 
machines 
 
 
Contents            Page 
 
 
European foreword  .......................................................................................................................................... 6 
 
Introduction  ...................................................................................................................................................... 8 
 
1 Scope  ............................................................................................................................................... 9 
 
2 Normative references ..................................................................................................................... 9 
 
3 Terms and definitions  .................................................................................................................. 11 
 
4 Safety requirements and/or protective/risk reduction measures  ........................................... 14 
4.1 General  .......................................................................................................................................... 14 
4.2 Control position  ............................................................................................................................ 14 
4.2.1 General  .......................................................................................................................................... 14 
4.2.2 Access to and egress from the permanent on-board control position  .................................. 14 
4.2.3 Floor of the on-board control position  ....................................................................................... 14 
4.2.4 Design and dimensioning of permanent on-board control position  ...................................... 14 
4.2.5 Emergency call device on permanent on-board control positions  ......................................... 15 
4.2.6 Lighting on permanent on-board control position  ................................................................... 15 
4.3 Control equipment  ....................................................................................................................... 16 
4.3.1 General  .......................................................................................................................................... 16 
4.3.2 Safeguard of the operator on a permanent on-board control position  .................................. 16 
4.3.3 Prevention of unauthorised operation (equipment switch)  ..................................................... 16 
4.3.4 Changing mode of operation (mode switch)  ............................................................................. 16 
4.3.5 Key dependence  ........................................................................................................................... 17 
4.3.6 Control devices for powered movements .................................................................................. 17 
4.3.7 Control device identification  ....................................................................................................... 17 
4.3.8 Stop function  ................................................................................................................................ 17 
4.3.9 Emergency stop function  ............................................................................................................ 18 
4.3.10 Safety requirements related to EMC  .......................................................................................... 18 
4.4 Hoist unit  ....................................................................................................................................... 18 
4.4.1 Hoist unit brake  ............................................................................................................................ 18 
4.4.2 Limitation of the lifting and lowering movement  ...................................................................... 19 
4.4.3 Overload and slack condition protection  .................................................................................. 19 
4.4.4 Safety gear and overspeed governor  ......................................................................................... 20 
4.4.5 Suspension elements  .................................................................................................................. 21 
4.4.6 Hydraulic drives  ........................................................................................................................... 24 
4.4.7 Lead-screw drive  .......................................................................................................................... 24 
4.4.8 Rack and pinion drives  ................................................................................................................ 25 
4.5 Travel unit of the S/R machine  .................................................................................................... 25 
4.5.1 Travel unit braking system  .......................................................................................................... 25 
4.5.2 Speed reducing system  ............................................................................................................... 26 
4.5.3 Limitation of travel  ....................................................................................................................... 26 
4.5.4 Anti-derailment devices  ............................................................................................................... 27 
4.5.5 Stability  ......................................................................................................................................... 27 
4.6 Load handling devices ................................................................................................................. 28 
4.6.1 Load stability  ................................................................................................................................ 28 
4.6.2 Determination of possible impacts on the rack  ........................................................................ 28 
4.6.3 Rotating devices  ........................................................................................................................... 28 
4.6.4 Interlocking functions  .................................................................................................................. 28 
4.6.5 Auxiliary handling equipment  ..................................................................................................... 28 



 
 - 2 - 

4.6.6 Load position monitoring  ........................................................................................................... 29 
4.6.7 Satellites  ....................................................................................................................................... 29 
4.7 Electrical equipment  ................................................................................................................... 29 
4.7.1 General  ......................................................................................................................................... 29 
4.7.2 Electrical supply conditions  ....................................................................................................... 29 
4.7.3 Environment  ................................................................................................................................. 29 
4.7.4 Supply disconnecting (isolating) device  ................................................................................... 29 
4.7.5 Protection against electric shock  .............................................................................................. 30 
4.7.6 Suspension of safeguarding  ...................................................................................................... 30 
4.7.7 Overriding of safety functions  ................................................................................................... 30 
4.8 Transfer device  ............................................................................................................................ 30 
4.8.1 General  ......................................................................................................................................... 30 
4.8.2 Retention of position  ................................................................................................................... 31 
4.8.3 Movement  ..................................................................................................................................... 31 
4.8.4 Interlocking functions  ................................................................................................................. 31 
4.8.5 Stability  ......................................................................................................................................... 31 
4.9 Maintenance repair and fault clearance  .................................................................................... 31 
4.9.1 General  ......................................................................................................................................... 31 
4.9.2 Maintenance position  .................................................................................................................. 31 
4.9.3 Emergency control position  ....................................................................................................... 32 
4.9.4 Speed limitation  ........................................................................................................................... 32 
4.9.5 Communication  ............................................................................................................................ 33 
4.9.6 Protection from operating machines (S/R machines and its transfer equipment)  ............... 33 
4.9.7 Access along the mast  ................................................................................................................ 33 
4.10 Machine environment  .................................................................................................................. 35 
4.10.1 General  ......................................................................................................................................... 35 
4.10.2 Communication of force information  ........................................................................................ 35 
4.10.3 Safety clearances  ........................................................................................................................ 35 
4.10.4 Safeguarding of persons (Limiting access)  .............................................................................. 35 
4.10.5 Load entry / exit points  ............................................................................................................... 36 
4.10.6 Escape from dangerous areas  ................................................................................................... 37 
4.10.7 Protection against unintentional load movement  .................................................................... 38 
4.10.8 Protection against falling  ............................................................................................................ 39 
 
5 Verification of safety requirements and/or measures  ............................................................. 39 
5.1 Examination  ................................................................................................................................. 39 
5.1.1 General  ......................................................................................................................................... 39 
5.1.2 Movements to be done  ................................................................................................................ 39 
5.1.3 Test of the safety gear  ................................................................................................................ 39 
5.1.4 Verification of the mechanical limits of travel  .......................................................................... 40 
5.1.5 Test of the lowering control valve  ............................................................................................. 40 
5.1.6 Written record  .............................................................................................................................. 40 
5.2 EMC  ............................................................................................................................................... 40 
5.3 Noise  ............................................................................................................................................. 40 
5.3.1 General  ......................................................................................................................................... 40 
5.3.2 Noise measurement  .................................................................................................................... 40 
5.3.3 Declaration  ................................................................................................................................... 41 
5.4 Load tests  ..................................................................................................................................... 42 
5.4.1 Test load  ....................................................................................................................................... 42 
5.4.2 Static load test  ............................................................................................................................. 42 
5.4.3 Dynamic load test  ........................................................................................................................ 42 
5.4.4 Load test record  ........................................................................................................................... 42 
 
6 Information for use  ...................................................................................................................... 42 
6.1 General  ......................................................................................................................................... 42 
6.2 Erection on site  ............................................................................................................................ 42 
6.3 Commissioning  ............................................................................................................................ 42 
6.3.1 Method statement  ........................................................................................................................ 42 
6.3.2 Instructions  .................................................................................................................................. 43 
6.3.3 Training  ......................................................................................................................................... 43 
6.3.4 Safety devices  .............................................................................................................................. 43 
6.3.5 Individual elements of the machine  ........................................................................................... 43 



 
 - 3 - 

6.3.6 Integrated commissioning  .......................................................................................................... 43 
6.4 Normal operation  .......................................................................................................................... 43 
6.4.1 General  .......................................................................................................................................... 43 
6.4.2 Operation and use  ........................................................................................................................ 43 
6.4.3 Maintenance, repair and fault-clearing  ...................................................................................... 43 
6.4.4 Spare parts  .................................................................................................................................... 43 
6.4.5 Certification of suspension elements  ........................................................................................ 43 
6.4.6 Noise declaration  ......................................................................................................................... 43 
6.4.7 Test report  ..................................................................................................................................... 44 
6.4.8 Minimum markings  ....................................................................................................................... 44 
6.4.9 Conditions for the safe operation of equipment  ....................................................................... 44 
6.5 Fault finding/troubleshooting  ..................................................................................................... 47 
6.5.1 General  .......................................................................................................................................... 47 
6.5.2 Description of safe access and egress to trouble points on the S/R machine ...................... 47 
6.5.3 Description of safe access and egress to trouble points at the interface between S/R 

machine and racking  .................................................................................................................... 47 
6.5.4 Description of safe access and egress to trouble points at the interface between the S/R 

machine and the conveying system  ........................................................................................... 47 
6.5.5 Training  ......................................................................................................................................... 47 
6.6 Rescue of persons  ....................................................................................................................... 47 
6.7 Maintenance, inspection, testing and training  .......................................................................... 47 
6.7.1 General  .......................................................................................................................................... 47 
6.7.2 Maintenance  .................................................................................................................................. 47 
6.7.3 Periodic maintenance and testing  .............................................................................................. 48 
6.7.4 Training  ......................................................................................................................................... 49 
6.8 Dismantling  ................................................................................................................................... 49 
 
Annex A (informative) Figures  ..................................................................................................................... 50 
 
Annex B (normative) Performance levels according to EN ISO 13849-1:2015  ........................................ 58 
 
Annex C (normative) Preventing access to dangerous movements across the load entry/exit points 

 ......................................................................................................................................................... 65 
 
C.1 General  .......................................................................................................................................... 65 
C.2 Preventing access besides the conveyor  .................................................................................. 65 
C.2.1 Preventing access between conveyor and fixed guards  ......................................................... 65 
C.2.2 Preventing access between conveyor tracks  ........................................................................... 66 
C.3 Preventing access under the conveyor  ..................................................................................... 67 
C.4 Preventing access over the conveyor  ........................................................................................ 67 
C.4.1 General  .......................................................................................................................................... 67 
C.4.2 Preventing access by limited opening height and tunnels  ...................................................... 67 
C.4.3 Preventing access by minimum height of conveying level  ..................................................... 69 
C.4.4 Preventing access by design of gravity roller conveyor  ......................................................... 71 
C.4.5 Preventing access by mechanical guards  ................................................................................. 73 
C.5 Stopping the dangerous movement of the S/R-machines  ....................................................... 75 
C.6 Additional organizational measures  .......................................................................................... 76 
 
Annex D (normative) Access to restricted areas  ....................................................................................... 77 
 
Annex E (normative) Verification of safety requirements and/or measures  ........................................... 80 
 
Annex F (normative) List of significant and relevant hazards  .................................................................. 87 
 
Annex ZA (informative) Relationship between this European Standard and the Essential 

Requirements of EU Directive 2006/42/EU aimed to be covered  ............................................ 92 
 
Bibliography  ................................................................................................................................................... 99 
 


		2026-04-28T20:29:03+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




