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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  

SAFETY –  
 

Part  2-1 03:  Particular requi rements  for drives  
for gates,  doors and  windows 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i c i pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC co l l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  S tandard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependen t  cert i f i cat i on  bod ies  provi de  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es.  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or 
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

DISCLAIMER 
Th is  Consol idated  version  i s  not  an  official  IEC Standard  and  has been  prepared  for  
user conven ience.  On ly the curren t  versions of  the standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-1 03  bears the ed i t ion  number 3. 1 .  I t  consists  
of  the th i rd  ed i t ion  (201 5-04)  [documents 61 /4877A/FDIS and  61 /491 3/RVD]  and  i ts  
amendment  1  (201 7-1 0)  [documents 61 /5296/CDV and  61 /5382A/RVC] .  The  techn ical  
content  i s  identical  to  the base ed i tion  and  i ts  amendment.  

In  th is  Red l ine version ,  a  vertical  l ine in  the marg in  shows where the technical  content  
i s  modi fied  by amendment  1 .  Add i t ions are in  g reen  text,  deletions are in  strikethrough  
red  text.  A separate Final  version  wi th  al l  changes accepted  i s  avai lable  in  th is  
publ ication .  
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Th is  part  of  I n ternati onal  Standard  I EC  60335  has  been  prepared  by I EC  techn ical  comm i ttee  
61 :  Safety of  household  and  s im i lar e lectrical  appl iances .  

Th is  th i rd  ed i t i on  consti tu tes  a  techn ical  revis ion .  

The  pri ncipal  changes  i n  th is  ed i t ion  as  compared  wi th  the  second  ed i t i on  of  IEC  60335-2-1 03  
are  as  fo l l ows  (m inor changes  are  not  l i s ted) :  

– modi fi cati on  of  requ i rements  in  C lause  20  by i n troduction  of  new annexes.  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

Th is  part  2  i s  to  be  used  i n  con j unction  wi th  the  l atest  ed i t ion  of  I EC  60335-1  and  i ts  
amendments.  I t  was  establ i shed  on  the  bas is  of  the  f i fth  ed i t i on  (201 0)  of  that  standard.  

NOTE  1  When  “Part  1 ”  i s  menti oned  i n  th i s  s tandard ,  i t  refers  to  I EC  60335-1 .  

This  part  2  supplements  or  mod i f i es  the  correspond ing  clauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ ication  i n to  the  I EC s tandard :  Safety requ i rements  for e lectric  dri ves  for  
gates,  doors  and  windows.  

When  a part icu lar subclause  of  Part  1  i s  not  menti oned  i n  th i s  part  2 ,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  standard  states  “add i t i on”,  “mod i f icati on”  or  “replacemen t”,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing l y.  

NOTE  2  The  fo l l owing  numberi ng  system  i s  used :  

– subclauses,  tabl es  and  f i gu res  that  are  numbered  s tart i ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

– un less  notes  are  i n  a  new subclause  or  i n vol ve  notes  i n  Part  1 ,  they  are  numbered  s tart i ng  from  1 01 ,  i ncl ud i ng  
those  i n  a  replaced  clause  or  subclause;   

– add i t i onal  annexes  are  l ettered  AA,  BB,  etc.  

NOTE  3  The  fo l l owing  pri n t  types  are  used:  

– requ i rements :  i n  roman  type ;  

– test specifications: in italic type;  

– notes:  i n  smal l  roman  type.  

Words  in  bold  i n  the  text  are  defi ned  i n  C lause  3.  When  a  def in i t i on  concerns  an  ad jecti ve,  
the  ad jecti ve  and  the  associated  noun  are  also  i n  bo ld .  

A l i s t  of  al l  parts  of  the  I EC  60335  series,  u nder the  general  t i t l e :  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  I EC  webs i te.  

The  comm i ttee  has  decided  that  the  con ten ts  of  the  base  publ ication  and  i ts  amendment  wi l l  
remain  unchanged  un t i l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  under 
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f i c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

  



IEC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 7  – 
© I EC  201 7  

NOTE  4   The  atten ti on  of  Nat i onal  Comm i ttees  i s  d rawn  to  the  fact  that  equ i pment  manu factu rers  and  test i ng  
organ i zati ons  may need  a  trans i t i onal  peri od  fo l l owi ng  publ i cat i on  of  a  new,  amended  or  revi sed  I EC  publ i cat i on  i n  
wh i ch  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for  conducti ng  new or  
revi sed  tests .  

I t  i s  the  recommendati on  of  the  comm i ttee  that  the  con ten t  of  th i s  publ i cati on  be  adopted  for implementat i on  
nati onal l y  not  earl i er than  1 2  mon ths  or  l ater than  36  months  f rom  the  date  of  publ i cat i on .  

The  fo l l owi ng  d i fferences  exi st  i n  the  coun tri es  i nd i cated  bel ow.  

– 6. 1 :  C lass  0  and  class  01  are  al l owed  for  drives  fo r  i ndoor use  having  a  rated  vo l tage  up  to  1 50  V  (Japan ) .  

 

IMPORTANT – The 'colour  inside'  l ogo  on  the  cover page of  th is  publ ication  ind icates 
that  i t  contains  colours which  are  considered  to  be usefu l  for the correct  
understand ing  of  i ts  contents.  Users shou ld  therefore print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  draft i ng  of  th is  I n ternational  Standard  that  the  execu tion  of  i ts  
provis i ons  i s  en trusted  to  appropriate l y qual i f i ed  and  experienced  persons.   

Th is  s tandard  recogn i zes  the  i n ternati onal l y accepted  l evel  of  protection  against  hazards  such  
as  e lectrical ,  mechan ical ,  thermal ,  f i re  and  rad iati on  of  appl i ances  when  operated  as  i n  
normal  use  taking  in to  account  the  manufacturer's  i nstructions.  I t  also  covers  abnormal  
s i tuati ons  that  can  be  expected  i n  practice  and  takes  i n to  account  the  way i n  wh ich  
e lectromagnetic  phenomena can  affect  the  safe  operati on  of  appl iances.  

Th is  s tandard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364  as  far as  poss ible  so  that  
there  i s  compatibi l i ty wi th  the  wi ri ng  ru les  when  the  appl i ance  i s  connected  to  the  suppl y 
mains.  However,  national  wi ring  ru les  may d i ffer.  

I f  an  appl i ance  wi th in  the  scope  of  th is  standard  also  i ncorporates  functi ons  that  are  covered  
by another part  2  of  I EC  60335,  the  re levan t  part  2  i s  appl i ed  to  each  function  separatel y,  as  
far as  i s  reasonable.  I f  appl icable,  the  i n f l uence  of  one  function  on  the  other i s  taken  i n to  
account.   

When  a  part  2  s tandard  does  not  i nclude  add i ti onal  requ i remen ts  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl ies.   

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  responsi ble  for  the  part  2  s tandards  have  determ ined  that  i t  i s  
not  necessary to  speci fy  part i cu lar requ i rements  for the  appl i ance  i n  quest i on  over and  above  the  g eneral  
requ i rements.   

This  standard  i s  a  product  fam i l y s tandard  deal i ng  wi th  the  safety of  appl iances  and  takes  
precedence  over hori zon tal  and  generic  standards  coveri ng  the  same subject.  

NOTE  2  Hori zontal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
considerati on  when  devel opi ng  the  general  and  part i cu lar requ i rements  for the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i rements  for  su rfaces  on  many appl i ances,  g eneri c  s tandards,  such  as  
I SO 1 3732-1  for  hot  su rfaces,  are  not  appl i cable  i n  add i t i on  to  Part  1  o r  part  2  s tandards .  

An  appl i ance  that  compl i es  wi th  the  text  of  th is  standard  wi l l  not  necessari l y be  considered  to  
compl y wi th  the  safety pri nciples  of  the  standard  i f ,  when  exam ined  and  tested,  i t  i s  found  to  
have  o ther  features  that  impai r  the  leve l  of  safety covered  by these  requ i rements.  

An  appl i ance  employing  materials  or  having  forms  of  constructi on  d i ffering  from  those  detai l ed  
i n  the  requ i rements  of  th is  standard  may be  exam ined  and  tested  accord ing  to  the  i n ten t  of  
the  requ i rements  and ,  i f  found  to  be  substantial l y equ ivalen t,  may be  considered  to  compl y 
wi th  the  s tandard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-1 03:  Particular requi rements  for drives  

for gates,  doors and  windows 
 
 
 

1  Scope 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  I n ternational  Standard  deals  wi th  the  safety of  e l ectric  drives  for  hori zon tal l y and  
vertical l y moving  gates,  doors ,  garage  doors  and  windows  for  household  and  s im i lar  
purposes,  the i r  rated  vol tage  be ing  not  more  than  250  V for s i ng l e-phase  drives  and  480  600  
V for other drives .  I t  al so  covers  the  hazards  associated  wi th  the  movement  of  the  driven  
part .  

Battery-operated  dri ves  and  o ther d . c.  suppl i ed  drives  are  wi th i n  the  scope  of  th is  s tandard .  
Dual  suppl y  d rives ,  e i ther mains-suppl i ed  or battery-operated,  are  regarded  as  battery-
operated  drives  when  operated  i n  the  battery mode.  

Drives  not  i n tended  for normal  household  use  bu t  wh ich  nevertheless  may be  a source  of  
danger to  the  publ ic,  such  as  drives  i n tended  to  be  used  by laymen  i n  shops,  off i ces,  hote ls ,  
restauran ts,  hospi tals ,  i n  i ndustry and  on  farms,  are  wi th in  the  scope  of  th is  standard .   

Requ i rements  for  drives  for  doors  that  may be  used  i n  emergency rou tes  and  exi ts  are  g i ven  
i n  Annex AA.  

NOTE  1 01  Examples  of  drives  wi th i n  the  scope  of  th i s  s tandard  are  drives  for  

– fo l d i ng  doors;  

– revol vi ng  doors;  

– ro l l i ng  doors;  

– roof  windows ;  

– sect i onal  overhead  doors;  

– swi ng i ng  and  s l i d i ng  gates  or doors .  

Examples  are  shown  i n  Fi gu re  1 01 .  

NOTE  1 02  Drives  may be  suppl i ed  wi th  a  driven  part .  

As  far as  i s  practicable,  th is  standard  deals  wi th  the  common  hazards  presen ted  by drives  
that  are  encountered  by al l  persons  in  and  around  the  home.  However,  i n  general ,  i t  does  not  
take  i n to  accoun t  

– persons  ( i nclud ing  ch i l dren)  whose   

•  ph ys ical ,  sensory or  men tal  capabi l i t i es;  or   

•  l ack of  experience  and  knowledge   

prevents  them  from  usi ng  the  drive  safe l y wi thou t  supervis ion  or  i nstruction ;  

– ch i l dren  playing  wi th  the  drive .  

NOTE  1 03  Atten ti on  i s  d rawn  to  the  fact  that  i n  many countri es  add i t i onal  requ i rements  are  speci f i ed  by the  
nati onal  au thori t i es  respons ibl e  for the  protecti on  of  l abou r and  s im i l ar  au thori t i es .  

NOTE  1 04  Th i s  s tandard  does  not  appl y to  dri ves  

– for vert i cal l y  movi ng  garage  doors  for res i den ti al  use  (60335-2-95) ;  
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– for shu tters  coveri ng  doors  and  windows  ( i ncl ud i ng  l ocat i ons  where  the  door i s  set  back from  the  shu tter) ,  
awn i ngs,  b l i nds  and  s im i l ar equ ipment  (60335-2-97) ;  

– i n tended  excl us i vel y  to  be  used  by t rai ned  persons  i n  commercial  and  i ndustri al  prem ises;  

– for  speci f i c  pu rposes,  such  as  f i re  doors;  

– for  natu ral  smoke  exhaust  ven t i l ators  not  used  as  windows  ( ISO 21 927-2) ;  

– i n tended  to  be  used  i n  l ocat i ons  where  special  cond i t i ons  prevai l ,  such  as  the  presence  of  a  corros i ve  or 
explos i ve  atmosphere  (dust,  vapou r o r  gas) .  

NOTE  1 05  Th i s  s tandard  does  not  appl y to  movement  of  a  pedestri an  door where  such  movement  i s  based  so lel y  
on  s tored  energy.  

2 Normative references  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 

IEC 60068-2-52,  Environmental testing – Part 2: Tests – Test Kb: Salt mist,  cyclic (sodium,  
chloride solution)  

I EC  60825-1 :201 4,  Safety of laser products – Part 1: Equipment classification and 
requirements  

I EC  61 496-3:2008,  Safety of machinery – Electro-sensitive protective equipment – Part 3: 
Particular requirements for Active Opto-electronic Protective Devices responsive to Diffuse 
Reflection (AOPDDR)  

3 Terms and  defin i tions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

3.1 .9  Replacement:  

normal  operation  
operation  of  the  drive  u nder  the  fo l l owing  cond i t i ons  

Drives  suppl ied  wi thout  a  driven  part  are  operated  wi th  the i r  rated  load .  

Drives suppl i ed  wi th  a driven  part  are  operated  wi th  the  driven  part  i nstal l ed  i n  accordance  
wi th  the  i nstructi ons.  

3. 1 01  
drive  
motor and  other  componen ts  that  contro l  the  movement  of  the  driven  part   

Note  1  to  en try:  Examples  of  componen ts  are  gears ,  con trol s ,  brakes,  componen ts  for  power transm iss ion  from  
the  drive  to  the  dri ven  part  and  entrapment  protection  systems .  

3.1 02  
driven  part  
part  of  a  gate,  door,  garage  door or  window  that  i s  i n tended  to  be  moved  by the  drive  

3.1 03  
window 
part  i n  a  bu i l d ing  that  opens  and  c loses  i n  order to  regu late  the  ai r  and  l i gh t  and  that  i s  not  
i n tended  for  passage  
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3. 1 04  
rated  l oad  
force  or  torque  ass i gned  to  the  drive  by the  manufacturer  

3. 1 05  
rated  operating  t ime  
duration  of  con tinuous  operation  ass i gned  to  the  drive by the  manufacturer  

Note  1  to  en try:  Du ri ng  con ti nuous  operat i on ,  the  dri ve may reverse  i ts  d i rect i on .  

3.1 06  
rated  number of  operating  cycles  
number of  un i n terrupted  cycles assigned  to  the  drive  by the  manu factu rer  

3.1 07 
cycle  
complete  open ing  and  c l os ing  movement  of  the  driven  part   

Note  1  to  en try:  For revol vi ng  doors  a  cycle  m eans  the  necessary rotati on  to  al l ow a person  to  pass  th rough  i t .  

3.1 08  
entrapment  protection  system  
part  of  the  drive  that  protects  against  crush ing  

Note  1  to  en try:  An  entrapment  protection  system  may consi s t  o f  one  or  more  devi ces,  such  as  pressu re  
sensi t i ve  edges,  pass i ve  i n frared  and  acti ve  l i gh t  sens i ng  devi ces,  biased -off  swi tches  o r  motor cu rren t  
mon i tori ng  devi ces.  

Note  2  to  en try:  An  entrapment  protection  system  m ay be  i ncorporated  i n  the  motor assembly or i nstal l ed  
separatel y.  

3.1 09  
biased-off  swi tch  
hold  to  run  device  that  i n i ti ates  and  main tains  the  drive  movement on l y as  l ong  as  the  manual  
con trol  i s  actuated  

3. 1 1 0  
au tomatic  d rive  
drive that  operates  the  driven  part  i n  at  l east  one  d i recti on  wi thou t  i n tenti onal  act i vation  by 
the  user  

3. 1 1 1  
horizontal ly moving  pedestrian  door 
swing ing ,  s l i d i ng  or  rotati ng  door des igned  for  pedestrian  use  

3. 1 1 2  
reversible  d rive  
drive  that  can  be  manual l y operated  wi th  or  wi thou t  power  i n  both  d i recti ons  by manual  action  
on  the  driven  part  

4 General  requirement  

This  c lause  of  Part  1  i s  appl icable.  

5 General  condi tions for the tests  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

5.2  Addition: 
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When a test has to be carried out with a driven part,  the driven part specified for installation 
with the drive  that gives the most unfavourable conditions for the test is used.  The drive  is 
adjusted in accordance with the instructions.   

The driven part may be simulated by an artificial load.  

5.5  Addition: 

A wicket door is kept in the fully closed position if it travels together with the door during the 
tests or in the fully open position or completely removed position if it does not travel with the 
door during the tests.  

5.7 Addition:  

If the drive is marked with an ambient temperature beyond the range of +5 °C to +40 °C,  the 
tests of Clauses 11 ,  13,  BB.20.101,  BB.20.105,  BB.20.106,  BB.20.107,  BB.20.109,  
CC.20.103,  CC.20.104,  CC.20.105,  CC.20.106,  DD.20.105,  DD.20.106,  DD.20.107,  
DD.20.108,  and 21  are carried out at the most unfavourable marked temperature.   

5. 1 01  Drives shall be tested for compliance with this standard for any of the following 
modes of operation as intended by the manufacturer: 

– automatic operation (operation in at least one direction without intentional activation by 
the user); 

– impulse activation (operation in either direction with an intentional activation by the user); 

– biased-off (hold to run)  operation.  

Whenever required by the instructions,  components shall be added or changed to perform the 
tests.  

6 Classi fication   

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.   

6.1  Modification:  

Drives shal l  be  class l ,  class l l  or  class l l l .   

6.2  Addition:  

Drives ,  or  parts  of  drives ,  that  are  i n tended  for  exposure  to  ou tdoor cond i t ions  shal l  be  at  
l east  I PX4.   

7 Marking  and  instructions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

7.1  Addition:  

Drives shal l  be  marked  wi th  thei r  ambient  temperature  range.  

Drives suppl i ed  wi thout  a  d riven  part  shal l  be  marked  wi th  

– the  rated  load ,  i n  newtons  (N )  or  i n  newton-metres  (Nm ) ;  
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– the  rated  operating  time ,  i n  m inu tes,  u n less  the  drive  i s  i n tended  for  con ti nuous  
operati on .  

Drives  suppl ied  wi th  a  driven  part  shal l  be  marked  wi th  the  rated  number of  operating  
cycles  or  the  cycles  per hour,  un less  the  drive  i s  i n tended  for  con ti nuous  operati on .   

7.6  Addition:  

 

[symbol  I SO 7000-0533  (2004-01 ) ]  upper l im i t  o f  temperatu re  

 

[symbol  I SO 7000-0534 (2004-01 ) ]  l ower l im i t  o f  temperatu re  

7.1 2  Addition:  

The i nstructi ons  shal l  state  the  substance  of  the  fo l lowing :   

WARNING:  Importan t  safety i nstructi ons.  I t  i s  importan t  for the  safety of  persons  to  fo l low 
these  i nstructi ons.  Save  these  i nstructions .  

The  i nstructi ons  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

– do  not  al low ch i ldren  to  p lay wi th  f i xed  contro ls .  Keep  remote  contro ls  away from  ch i l dren ;  

– explanation  of  mode  i nd i cators;  

– detai l s  on  how to  use  any manual  re lease,  or  reversible  d rive  u sed  as  a manual  re lease,  
and  i f  appl icable ,  s tate  that  acti vati on  of  the  manual  release  may cause  uncontro l led  
movemen t of  the  dri ven  part  due  to  mechan ical  fai l u res  or an  ou t-of-balance  condi t ion ;  

– when  operati ng  a b iased-off  swi tch ,  make  sure  that  other persons  are  kept  away;   

– when  c los i ng  a  window that  has  been  opened  by a  smoke con tro l  system ,  make sure  that  
other persons  are  kept  away;  

– detai ls  on  how to  re-ad just  con trols ,  i f  appl icable;  

– frequentl y exam ine  the  i nstal lat ion  for imbalance  where  appl icable  and  s i gns  of  wear  or  
damage  to  cables,  springs  and  mounting .  Do  not  u se  i f  repai r  or  ad j ustmen t  i s  necessary;  

– d isconnect  the  suppl y(s)  when  clean ing  or  other main tenance  i s  be i ng  carri ed  ou t.  

7. 1 2. 1  Addition: 

The  i nstal l at ion  i nstructi ons  shal l  s tate  the  substance  of  the  fo l lowing :   

WARNING:  Importan t  safety i nstructions .  Fo l l ow al l  i nstructions  s i nce  i ncorrect  i nstal lati on  
can  lead  to  severe  i n j u ry.  

The  i nstal lation  i nstructions  shal l  speci fy the  type,  s i ze  and  mass  of  the  driven  part ,  l ocations  
where  the  drive  can  be  i nstal led  and  shal l  i nclude  detai ls  of  whether the  drive  i s  su i table  on l y 
for balanced  dri ven  vertical  parts .  

They shal l  s tate  that  the  i nstal l er shal l  check that  the  temperature  range  marked  on  the  drive  
i s  su i table  for the  locati on .  

They shal l  s tate  that  the  dri ve  
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– cannot  be  used  when  the  wicket  door i s  open  ( for  drives that  are  constructed  so  the  drive 
can  on l y operate  when  the  wicket  door  i s  c losed) ;  or  

– cannot  be  used  when  the  wicket  door i s  c losed  ( for  drives that  are  constructed  so  the  
drive can  on l y operate  when  the  wicket  door  i s  open  or removed) .  

The  i nstructi ons  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

– the  necessary i n formation  for  safe  hand l ing  of  a  drive  weigh ing  more  than  20  kg .  Th is  
i n formation  shal l  describe  how to  use  the  hand l ing  means,  such  as  hooks  and  ropes;  

– vertical  doors  and  gates  need  an  an ti -drop featu re  or  device;  

– before  i nstal l i ng  the  d ri ve,  check that  the  dri ven  part  i s  i n  g ood  mechan ical  cond i t ion ,  
opens  and  c loses  properl y and  correctl y balanced  where  appl icable;  

– i n formation  i f  a  hazardous  part  of  the  drive i s  i n tended  to  be  i nstal l ed  at  a  he ight  of  at  
l east  2, 5  m  above  f l oor  l evel  or  other access  l evel ;  

– except  for horizontal ly moving  pedestrian  doors ,  ensure  that  en trapment between  the  
dri ven  part  and  the  surround ing  f ixed  parts  due  to  the  open ing  movement  of  the  dri ven  
part  i s  avoided ;  

– for horizontal ly moving  pedestrian  doors ,  ensure  that  en trapment between  the  dri ven  
part  and  the  surround ing  f ixed  parts  due  to  the  movement  of  the  dri ven  part  i s  avoided.  
Th is  can  be  ach ieved  i f  the  re levant  d is tance  does  not  exceed  8  mm.  However,  the  
fo l l owing  d is tances  are  cons idered  su ff ic i en t  to  avo id  en trapments  for the  parts  of  the  body 
i denti f ied :   

•  for  f i ngers ,  a  d i stance  g reater than  25  mm ;   

•  for  feet,  a  d istance  g reater than  50  mm ;   

•  for  heads,  a  d is tance  g reater than  200  mm ;  and   

•  for  the  whole  body,  a  d istance  g reater than  500  mm .   

I f  these  d is tances  cannot  be  ach ieved,  safeguard ing  devices  shal l  be  provided ;  

– detai ls  of  the  maximum  al lowed  d is tance  from  the  wal l  that  i s  paral le l  to  the  s l id i ng  
movement  to  the  ou ts i de  of  hori zon tal l y s l i d i ng  driven  parts ;  

– detai ls  for  the  i nstal lat ion  of  the  drive and  i ts  associated  components ,  i ncl ud ing  detai ls  of  
re levant  accessories  requ i red  for al ternate  modes  of  operati on ;  

– that  the  actuating  member of  a  biased-off  swi tch  i s  to  be  l ocated  wi th in  d i rect  s i gh t  of  the  
driven  part  bu t  away from  moving  parts .  Un less  i t  i s  key operated ,  i t  i s  to  be  i nstal led  at  a  
m in imum  heigh t  of  1 , 5  m  and  not  accessible  to  the  publ ic;  

– detai l s  on  how to  set  con tro ls ;  

– after  i nstal lati on ,  ensure  that  the  mechan ism  i s  properl y ad j usted  and  that  the  protecti on  
system  and  any manual  re lease  functi on  correctl y;  

– permanentl y f i x  the  label  concern ing  the  manual  re lease,  ad j acen t  to  i ts  actuati ng  
member.  

7. 1 01  Drives  having  a  manual  re lease  shal l  be  suppl ied  wi th  a  l abel  describi ng  how to  use  
the  re lease  un less  the  i n formation  i s  al ready marked  on  the  drive .  

Compliance is checked by inspection.  

8 Protection  against  access to  l i ve parts  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  
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8.2  Addition:  

Basic  insu lat ion  and  parts  separated  from  l ive  parts  by basic i nsu lation  may be  touched  
du ri ng  ad justment,  i f  a  tool  i s  needed  to  gain  access  to  the  ad justment  means.  

9 Starting  of  motor-operated  appl iances 

This  c lause  of  Part  1  i s  not  appl icable.  

1 0  Power input  and  current  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 0. 1  Modification:  

Instead of determining the mean value,  the maximum value of power input is determined,  the 
effect of inrush currents being ignored.  

1 1  Heating  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 1 .7 Replacement:  

Drives  for continuous operation are operated for consecutive cycles until steady conditions 
are established.  

Drives not for continuous operation are operated as follows: 

Drives for gates for one household and horizontally moving garage doors for one household 
are operated without rest periods for three cycles or the rated number of operating cycles,  
whichever is longer.  

Drives for windows drives are operated without rest periods for the rated number of 
operating cycles.  

Other drives  are operated without rest periods for the rated number of operating cycles  but 
for not less than five cycles  of operation.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 3.3  Addition: 

In Table 4,  add the following to table footnote a: 

The test voltage for 600 V multi-phase appliances is that specified for a working voltage  > 250 V,  where U is 
taken as the rated voltage.  
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1 4  Transient  overvol tages 

This  c lause  of  Part  1  i s  appl icable.  

1 5  Moisture resistance 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 5. 1 .2  Addition:  

Tubular drives  are installed in a tube that is open at both ends and has the largest diameter 
specified in the instructions.  The tube has a length twice that of the motor and is mounted on 
a support as in normal use.  The support is rotated at a speed of 1  r/min.  

1 6  Leakage current  and  electric  strength  

This  c lause  of  Part  1  i s  appl icable  as  fo l l ows.  

1 6.3  In Table 7,  add the following to table footnote a:  

The test voltage for 600 V multi-phase appliances is that specified for a working voltage  > 250 V,  where U is 
taken as the rated voltage.  

1 7 Overload  protection  of  transformers and  associated  ci rcui ts  

This  c lause  of  Part  1  i s  appl icable.  

1 8  Endurance 

This  c lause  of  Part  1  i s  not  appl icable.  

1 9  Abnormal  operation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9. 1  Addition:  

Compliance is also checked by the test of 19.101.  

1 9. 1 1 .2  Addition:  

If the drive can be operated when any of the fault conditions are simulated,  the applicable 
tests of BB.20.104,  BB.20.107,  CC.20.105,  DD.20.104 and DD.20.107 are carried out,  the 
drive,  however,  being supplied at rated voltage.  

Either the drive continues to fulfill the requirements,  or,  after a maximum of one cycle of 
operation,  it shall stop with the driven part in a safe position,  or the drive shall change to a  
biased-off switch mode of operation.  

1 9. 1 1 .4.8  Replacement: 

The drive is supplied at rated voltage  and operated under normal operation.  After 
approximately 60 s,  the power supply voltage is reduced to a level such that the drive ceases 
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to respond to user inputs or parts controlled by the programmable component cease to 
operate,  whichever occurs first.  This value of supply voltage is recorded.  The drive is 
supplied at rated voltage  and operated under normal operation.  The voltage is then reduced 
to a value of approximately 10 % less than the recorded voltage.  It is held at this value for 
approximately 60 s and then increased to rated voltage.  The rate of decrease and increase 
of the power supply voltage is to be approximately 10 V/s.  

The drive shall either continue to move in the same direction of movement in its operating 
cycle  at which the voltage decrease occurred or a manual operation shall be required to 
restart it.   

1 9. 1 3  Addition:  

During the test of 19.101,  the winding temperature shall not exceed the values specified in 
19.9.  

1 9. 1 01  Drives,  other than those for continuous operation,  are supplied at rated voltage  and 
operated continuously under normal operation.   

20  Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing  annexes.  

Annex BB  Drives  for windows.  

Annex CC  Dri ves  for pedestrian  doors .  

Annex DD  Dri ves  for  hori zontal l y and  vert ical l y moving  doors ,  hori zontal l y moving  garage  
doors  and  gates.  

21  Mechanical  strength  

This  c lause  of  Part  1  i s  appl icable.  

22  Construction  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

22.40  N ot  appl icable .  

22.46  Addition:  

I f  compl iance  wi th  the  requ i remen ts  i n  C lause  20  rel i es  on  the  operation  of  a  programmable  
electronic  ci rcu i t ,  the  software  shal l  con tain  measures  to  contro l  the  fau l t/error cond i t i ons  
speci f ied  i n  Table  R. 1 .  

22. 1 01  Drives  we igh ing  more  than  20  kg  shal l  i ncorporate  su i table  means  for  hand l i ng ,  such  
as  hooks.  

Compliance is checked by inspection.  

22.1 02  Al l  contro ls  suppl ied  wi th  the  d rive  shal l  be  marked  to  i nd icate  the  functi ons  i n  the  
same way.  
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When  the  drive  i s  provided  wi th  a ded icated  stop bu tton ,  that  s top bu tton  shal l  be  c l earl y 
i denti f iable .  

Compliance is checked by inspection.  

22.1 03  When  several  modes  of  operation  can  be  se lected  by the  user,  the  se lected  mode  
shal l  be  c l earl y i nd icated.  

Compliance is checked by inspection.  

22.1 04 I t  shal l  on l y be  poss ible  to  make ad j ustments  that  cou ld  affect  compl iance  wi th  th is  
standard  by means  of  a  tool  or  by use  of  a  code.  

Compliance is checked by inspection.  

22.1 05 A drive  for  a  door  or  gate  i ncorporating  a  wicket  door  shal l  be  constructed  so  that  
the  drive   

– cannot  be  operated  when  the  wicket  door i s  open  ( for drives  that  are  constructed  so  the  
drive  can  on l y operate  when  the  wicket  door  i s  c losed) ;  or  

– cannot  be  operated  when  the  wicket  door  i s  c l osed  ( for drives  that  are  constructed  so  the  
drive  can  on l y operate  when  the  wicket  door  i s  open  or removed) .  

Compliance is checked by inspection.  

22.1 06 Drives  shal l  be  suppl i ed  wi th  al l  associated  componen ts  necessary for compl iance  
wi th  th is  s tandard  for  the  defi ned  mode  of  operati on .  Componen ts  requ i red  for al ternati ve  
modes  of  operati on  may be  del i vered  separatel y provided  they are  l i s ted  i n  the  i nstructi ons .  

Compliance is checked by inspection.  

22. 1 07  Con tro ls  shal l  not  be  capable  of  overrid ing  an  entrapment  protection  system  
un less  they can  on l y acti vate  the  drive  i n  s i gh t  of  the  driven  part .   

Compliance is checked by test.  

23  Internal  wi ring  

This  c lause  of  Part  1  i s  appl icable.  

24 Components  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

24. 1 .3  Addition:  

If a switch is used to disconnect the drive when the manual release is operated,  the switch is 
tested for 300 cycles  of operation.  

25  Supply connection  and  external  flexible cords  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

25.5  Modification:  
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Type Z  attachment  i s  al l owed  for  separate  power suppl i es  for i ndoor use  for drives having  a  
rated  power input  n ot  exceed ing  1 00  W.  

25.7 Addition:  

The  supply cord  o f  drives  for  ou tdoor use  shal l  be  po l ych loroprene  sheathed  and  not  be  
l i gh ter  than  ord i nary po l ych loroprene  sheathed  f lexible  cord  (code  des ignation  60245  I EC 57) .   

26 Terminals  for external  conductors  

This  c lause  of  Part  1  i s  appl icable.  

27 Provision  for earth ing  

This  c lause  of  Part  1  i s  appl icable.  

28 Screws and  connections  

This  c lause  of  Part  1  i s  appl icable.  

29  Clearances,  creepage d istances and  sol id  insulation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

29. 1  Addition:  

For a rated voltage  > 300 V and ≤  346 V,  the rated impulse voltage is for 

– overvoltage  category  I: 2 500 V; 

– overvoltage  category  II: 4 000 V; 

– overvoltage category  III: 6 000 V.  

29.3.4  Addition:  

For a rated voltage  > 300 V and ≤  346 V,  the minimum thickness for accessible parts of 
reinforced insulation consisting of a single layer is for  

– overvoltage  category  I: 0,6 mm; 

– overvoltage  category  II: 1 ,2 mm; 

– overvoltage  category  III: 2,0 mm.  

30  Resistance to  heat  and  fi re 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

30.2  Addition:  

For drives operated by a biased-off switch,  30.2.2 is applicable.  

For other drives,  30.2.3 is applicable.  
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31  Resistance to  rusting  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 

For parts intended to be installed outdoors,  compliance is checked by the salt mist test of 
IEC 60068-2-52,  severity 2 being applicable.  

Before the test,  coatings are scratched by means of a hardened steel pin,  the end of which 
has the form of a cone with an angle of 40°.  Its tip is rounded with a radius of 

0,25 mm ±  0,02 mm.  The pin is loaded so that the force exerted along its axis is 10 N ±  0,5 N.  
The scratches are made by drawing the pin along the surfaces of the coating at a speed of 
approximately 20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from 
the edges.  

After the test,  the drive  shall not have deteriorated to such an extent that compliance with this 
standard,  in particular with Clauses 8 and 27,  is impaired.  The coating shall not be broken 
and shall not have loosened from the metal surface.  

32  Radiation,  toxici ty and  simi lar hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

32. 1 01  Drives  i ncorporating  a  laser shal l  be  constructed  so  that  they provide  adequate  
protection  from  l aser rad iat ion .  

Compliance is checked by the following test.  

Detachable parts  are removed.  Any accessible controls  are adjusted to give the highest 
laser radiation even if a tool is required to make the adjustment.  If the control is inaccessible,  
it is also adjusted to give the highest laser radiation unless its actuating member is 
adequately locked in position.  

NOTE  Solder o r  seal i ng  compound  i s  cons idered  to  provide  adequate  l ocki ng .  

The drive is supplied at rated voltage  and operated under normal operation.  The laser 
radiation is measured in accordance with 5.2 of IEC 60825-1:2014 and the accessible 
emission level shall not exceed the limits for a Class 1  laser product specified in Table 3 of 
that standard for an emission duration of 100 s.  

The test is repeated but under the conditions specified in Clause 19 and the laser radiation 
measured again.  The accessible emission level shall not exceed five times the limits specified 
for Class I for wavelengths of 400 nm to 700 nm.  For other wavelengths,  it shall not exceed 
the limits for a Class 3R laser product as specified in Table 6 of IEC 60825-1:2014.  

If compliance with IEC 60825-1  relies on the operation of an interlock,  this interlock shall be 
of the fail-safe type or be tested for 30 000 cycles of operation under the conditions of 24.1.4.  
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A rol l i ng  door  

B  hori zon tal l y  swi ng i ng  door  

C  hori zon tal l y  s l i d i ng  door  

D  revol vi ng  door  

E  vert i cal l y  h i nged  window  (hori zontal l y  moving )  

F  hori zontal l y  h i nged  window  (vert i cal l y  moving )  

G  hori zontal l y  s l i d i ng  gate  

Figure 1 01  – Examples  of  d riven  parts  
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Figure 1 02  – Inactive floor areas  of  pressure-sensi t ive  pads  
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Annexes  

The annexes  of  Part  1  are  appl icable  except  as  fo l l ows.  
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Annex R  
(normative)  

 
Software evaluation  

This  annex of  Part  1  i s  appl icable  except  as  fo l lows:   

R.2.2.5  Addition:  

For o ther programmable  electron ic  ci rcu i ts  wi th  functi ons  requ i ri ng  software  i ncorporating  
measures  to  con tro l  the  fau l t/error cond i t i ons  speci f i ed  i n  Table  R. 1 ,  detecti on  of  a  fau l t/error  
shal l  occur wi th i n  one  cycle  of  operation  i f  compl iance  wi th  C lause  20  i s  impai red .  

R.2.2.9  Addition:  

For o ther programmable  e lectron ic  c i rcu i ts ,  the  software  and  safety-related  hardware  under i ts  
con trol  shal l  be  i n i ti al i zed  and  shal l  term inate  wi th i n  one  cycle  of  operation  i f  compl iance  
Clause  20  i s  impai red .  
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Annex AA 
(normative)  

 
Drives for powered  pedestrian  doors  

used  in  emergency routes and  emergency exi ts  

The fo l l owing  add i t i ons  to  th is  standard  are  appl icable  for drives  for  doors  used  i n  emergency 
rou tes  and  emergency exi ts .  

NOTE  I n  many countri es,  add i t i onal  requ i rements  are  speci f i ed  by nat i onal  au thori t i es .  

7 Marking  and  instructions  

7.7 Where  term inals  for connecti on  to  a f i re  alarm  system  are  provided ,  these  shal l  be  
i denti f ied .  

7.1 2  The  i nstructions  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

Ensure  that  con tro ls  that  can  be  set  for  a  l ocked  pos i t i on  are  on l y acti vated  when  there  are  no  
other persons  i n  the  room .  

7.1 2. 1  The  i nstructi ons  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

Un less  the  system  al l ows  break ou t  i n  the  escape d i recti on ,  drives  are  to  be  connected  so  
that  doors  e i ther open  i n  the  escape  d i rection  or provide  a  cl ear escape  path .   

NOTE  S l i d i ng  doors  are  cons idered  to  provi de  a  c l ear escape  path .  

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  replaced  by the  requ i rements  and  tests  speci fi ed  i n  Annex  CC.  

22 Construction  

22. 1 08 Drives  shal l  be  constructed  so  that  they cannot  be  pu t  i n to  a  l ocked  mode that  
prevents  the  door from  be ing  opened  from  the  i ns i de  un less  a n i gh t  securi ty pos i t i on  i s  
se lected  by a  key,  code  system  or  s im i lar means.  

Compliance is checked by inspection.  

22.1 09  Drives  shal l  be  constructed  so  that  they operate  break-ou t  doors  or  au tomatic-
open ing  doors.  

Compliance is checked by inspection.  

22.1 1 0  Drives  for  break-out  doors  shal l  be  constructed  so  that  they re lease  the  door i n  the  
even t  of  an  emergency.  

Compliance is checked by the following test.  

The drive is installed with a door and supplied at rated voltage.  A force of 220 N is applied at 

a height of 1  m ±  10 mm to the leading edge of the door in the break-out direction.  The door 
shall become released from the drive.  
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22. 1 1 1  Drives  for  au tomatic-open ing  doors  shal l  be  constructed  so  that  the  door opens  
au tomatical l y i f  the  power suppl y fai ls  and  the  system  has  not  been  de l iberatel y se lected  to  be  
i n  the  securi ty pos i t i on .  

Compliance is checked by the test of 22.111 .1 ,  and if a battery is required,  also with 22.111.2 
and 22.111.3.  

22.1 1 1 . 1  The drive is installed with a door and supplied at rated voltage,  any battery being 
fully charged.  The supply is disconnected and the door shall start to open immediately at a 
speed of at least 200 mm/s.  It shall then remain open.  

22.1 1 1 .2  The drive is installed with a door and supplied at rated voltage,  the battery being 
fully charged.  The battery is discharged at a rate of approximately 25 % of its rated capacity 
per hour.  The door shall start to open within 4 h,  the opening speed being at least 200 mm/s.  
It shall then remain open.   

22.1 1 1 .3  The drive is installed with a door and supplied at rated voltage.  The battery is 
disconnected.  The door shall start to open within 30 min,  the opening speed being at least 
200 mm/s.  It shall then remain open.  
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Annex BB  
(normative)  

 
Drives for windows 

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Not appl icable  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he i gh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Su rfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

BB.20.1 01  Drives  for  windows shal l  operate  so  that  the  movemen t of  the  window  i s  not  
l i kel y to  cause  an  i n j u ry.  

Compliance is checked as follows: 

– drives  controlled by a biased-off switch,  by the requirement and test of BB.20.104; 

– drives incorporating an entrapment protection system,  by the relevant requirement and 
tests of BB.20.107 and BB.20.109.  

Other drives  are subjected to the following test.  

The drive is installed with a window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  The drive  is adjusted for the highest opening and closing 
forces,  if the adjustment is mentioned in the instructions.  

The drive is operated to open the window.  The speed of the leading edge shall not exceed 
50 mm/s.  

When fully open,  the gap between counter opposing edges shall not exceed 200 mm,  unless 
the opening movement is controlled by a smoke control system.  The drive is then operated to 
close the window and the speed of the leading edge shall not exceed 15 mm/s.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20. 1 02  Where a  manual  re lease  or reversible drive  i s  provided,  i t  shal l  be  easy to  
operate.  Operation  of  the  re lease  shal l  not  g i ve  r ise  to  a hazard  such  as  kickback or  
unexpected  operati on  of  the  drive .   

The  drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  act i vated .   
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Operation  of  a  reversible d rive used  as  a  means  for  a  manual  re lease  shal l  not  g i ve  ri se  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  

The drive  is installed with a  window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  The  drive is adjusted for the highest opening and closing 
forces,  if such adjustment is mentioned in the instructions.  The manual release is operated 
when the window has stopped at each terminal position,  in turn.  The release or reversible  
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1 ,6 Nm.  
The force is applied as stated in the instructions.  

The test is repeated with the power supply interrupted.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

BB.20.1 03  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operation .  

Compliance is checked by inspection and,  if necessary,  by test.  

The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the window.  

NOTE  Examples  of  parts  that  are  evaluated  are  screws,  pi n s ,  shafts ,  wheels ,  chains  and  supporti ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a window,  the force exerted by the drive  being adjusted to its 
highest value in accordance with the instructions.  The drive  is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive and the window continue to operate normally,  all of the following conditions 
shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle  of movement; 

– further operation shall not be possible; 

– the speed of the window shall not increase by more than 20 %.  
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BB.20. 1 04  Drives  con tro l l ed  by a biased-off  swi tch  shal l  s top when  i ts  actuati ng  member i s  
re leased .  

Compliance is checked by the following test.  

The drive is installed with a window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  It is operated to close the window.  

When the actuating member is released,  the leading edge of the window shall stop within a 
distance of 20 mm.   

The test is repeated during the opening movement of the window.  

The requirement for the window to stop within the specified distance only applies if the 
closing force exerted by the window exceeds 150 N,  as measured in BB.20.107.2.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20. 1 05  During  the  movement of  the  drive  i n  e i ther  d i recti on ,  the  actuation  of  a  manual  
con trol  shal l  s top  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  has  a s i ng le  bu tton  for contro l l ing  the  movement,  fu rther actuation  shal l  reverse  
the  d i recti on  of  movement.  

I f  the  drive  has  th ree  bu ttons  for con tro l l i ng  the  movemen t,  one  bu tton  shal l  be  a s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  affecti ng  au tomatic  modes  of  operati on .  

Any bu tton  that  has  a s top functi on  shal l  not  requ i re  a key to  s top  the  drive .  

Compliance is checked by a manual test.  

NOTE  The  test  can  be  carri ed  ou t  wi thou t  a  window .  

BB.20.1 06  Drives  shal l  not  restart  au tomatical l y after the  movement  has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten t i onal  s toppi ng  may be  caused  by i n terrupt i on  of  the  power suppl y or  by operat i on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  window .  

If the drive is is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  
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BB.20.1 07  An  en trapment  protection  system  i n  a  drive  for  windows  shal l  be  operated  to  
reduce  the  l i ke l y hood  of  i n j u ry to  the  user.  

For drives  incorporating an entrapment protection system  with sensing devices that 
prevent the window from coming into contact with a person,  compliance is checked by the 
test specified in BB.20.107.1.  

Obstacles used in the following tests shall be made of materials and colours to simulate the 
most unfavourable conditions.  In case of doubt the obstacles shall be made of un-planed 
wood and painted white 

For drives  incorporating an entrapment protection system  that allows the window to 
contact a person,  compliance is checked by the relevant tests specified in BB.20.107.2.  

NOTE  3    I n  one  d i recti on  of  travel  of  the  window ,  BB. 20. 1 07. 1  can  be  met  and  BB. 20. 1 07. 2  can  be  met  i n  the  
opposi te  d i rect i on  of  trave l .   

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20.1 07. 1  The drive  is installed with a window,  the force exerted by the drive being 
adjusted to its highest value in accordance with the instructions.  The drive is supplied at the 
most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

For horizontally moving windows,  the test of BB.20.107.1 .1  is carried out.  

For vertically moving windows,  the test of BB.20.107.1 .2 is carried out.  

BB.20. 1 07. 1 . 1  An obstacle having dimensions of approximately 25 mm ×  100 mm ×  300 mm,  
with three sides (one in each dimension) having a reflective surface,  obtained by use of 
mirrors,  fine grained stainless steel or white-gloss paint,  and the other three sides being non-
reflective surfaces painted dull-black,  is placed at any place in the path of the leading edge 
and plane of the window and in the most unfavourable dimension.  The tests with this 
obstacle shall be made using the non-reflective and reflective sides in turn.  

The drive is operated to close the window from the fully open position and from a 300 mm 
gap.  If the window moves,  it shall stop or reverse its movement without contacting the 
obstacle.  

BB.20. 1 07.1 .2  An obstacle having dimensions of approximately 25 mm ×  100 mm ×  300 mm 
is placed at any place in the path of the leading edge along its 300 mm length across the 
window opening.   

The drive is operated to close the window from heights of 100 mm,  1  000 mm and the fully 
open position of the window.  The window shall not move or shall only move in the opening 
direction.   

BB.20.1 07.2  The drive is installed with a window.  The force exerted by the drive is 
adjusted to the highest value if the force can be adjusted by the user during use or user 
maintenance.  Otherwise,  the force should be adjusted according to the installation 
instructions.  The drive is supplied at the most unfavourable voltage between 0,94 and 
1 ,06 times rated voltage.  
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The drive is operated to close the window from the fully open position.  The forces between 
the leading edge and counter opposing edges shall not exceed 

– 150 N during the first 5 s after the force has exceeded 25 N;  

– 25 N thereafter;  

or  

– 400 N during the first 0,75 s after the force has exceeded 150 N;  

– 150 N during a further period of 4,25 s;  

– 25 N thereafter; 

However,  after 0,75 s,  peaks lower than 400 N are allowed,  if 

– they are decreasing from one to the other,  and 

– the period of oscillation is ≤  1  s,  and 

– the average force calculated over the remaining period of 4,25 s is ≤  150 N.  

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

For vertically moving windows,  the force is measured on the leading edge of the windows  
when the dimension of the gap is  

– 50 mm; 

– 300 mm; 

– 500 mm.  

The force is measured at the following locations:  

– in the centre of the leading edge; 

– 200 mm from each end of the leading edge if this edge is longer than 800 mm.  

For horizontally moving windows,  the force is measured on the leading edge of the window,  
at the following heights,  when the dimension of the gap is 50 mm and 500 mm:  

– 50 mm; 

– 300 mm from the top,  for windows  between 1 ,2 m and 2,5 m in height; 

– 2 500 mm,  for windows  more than 2,8 m in height; 

– in the centre,  for windows  not more than 2,8 m in height.  

BB.20.1 08  Drives  shal l  preven t  vertical l y moving  windows  f rom  clos ing  unexpected l y.  

Compliance is checked by the following test.  

The drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage  but is not operated.  Automatic operation of automatic drives is disabled.  It is loaded 
with 1 ,2 times the rated load applied for 30 min.  If the drive is supplied with a window,  the 
load is applied to the window and is equal to the highest force exerted by it.   
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There shall be no movement except for initial removal of any play in the system.  If there is 
creepage in the drive,  the window shall not move faster than 1  mm/s.  

NOTE  1  The  h i ghest  force  i s  determ ined  wi th  the  window  i n  the  most  un favou rable  pos i t i on ,  the  drive  not  bei ng  
energ i zed.  

NOTE  2  I t  i s  to  be  noted  that  compl i ance  wi th  20. 1 08  does  not  necessari l y  cover  r i sks  due  to  operat i on  of  the  
window .  An t i -drop or  equ i valen t  safety devi ces  m igh t  be  necessary.  

The test is repeated with the supply disconnected.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20.1 09  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th i n  the  system  instal l at ion  wi ri ng .  

The drive is installed with a window and supplied at rated voltage.  The drive is operated to 
close the window.  During the movement,  a short circuit or open circuit is simulated in the 
system installation wiring.  

Unless the system continues to operate normally,  the window shall stop moving within one 
cycle  of operation or the movement of the window shall only be controlled by a biased-off 
switch  by the time it has completed its movement.  
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Annex CC 
(normative)  

 
Drives for pedestrian  doors  

 

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Not appl icable.  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he igh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Su rfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

For horizontal ly moving  pedestrian  doors ,  moving  parts  i ncl ud ing  i n terconnecti ng  parts  of  
the i r  drives  need  not  be  guarded  i f  the  gap between  f ixed  and  moving  parts  i s  be l ow 8  mm ,  or  
above  25  mm ,  or  i t  i s  at  l east  2  m  above  the  g round.  Th is  also  appl ies  to  the  gap between  
parts  that  may move  at  d i fferen t  speeds.  

CC.20. 1 01  Where  manual  re lease  or reversible drive  i s  provided  i t  shal l  be  easy to  operate.  
Operation  of  the  re lease  shal l  not  g i ve  ri se  to  a  hazard  such  as  kickback or unexpected  
operati on  of  the  drive .   

The  drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  acti vated .   

Operation  of  a  reversible d rive used  as  a  means  for a  manual  re lease  shal l  not  g i ve  r ise  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  

The drive is installed with a pedestrian door and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  The  drive is adjusted for the highest opening 
and closing forces,  if such adjustment is mentioned in the instructions.  The manual release is 
operated when the pedestrian door has stopped at each terminal position,  in turn.  The release 
or reversible drive  shall be operable with a force not exceeding 220 N or a torque not 
exceeding 1 ,6 Nm.  The force is applied as stated in the instructions.  

The test is repeated with the power supply disconnected.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

CC.20.1 02  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operati on .  

Compliance is checked by inspection and,  if necessary,  by test.  
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The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the pedestrian door.  

NOTE  Examples  of  parts  that  are  evaluated  are  screws,  p i n s ,  shafts ,  wheels ,  chains  and  support i ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a pedestrian door,  the force exerted by the drive  being adjusted to 
its highest value in accordance with the instructions.  The drive  is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive and the pedestrian door continue to operate normally,  all of the following 
conditions shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle  of movement; 

– further operation shall not be possible; 

– the speed of the pedestrian door shall not increase by more than 20 %.  

CC.20.1 03  During  the  movemen t of  the  drive  i n  e i ther  d i recti on ,  the  actuati on  of  a  manual  
con trol  shal l  stop  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  has  a s i ng le  bu tton  for  con tro l l i ng  the  movement,  fu rther actuation  shal l  reverse  
the  d i recti on  of  movemen t.  

I f  the  drive  h as  th ree  bu ttons  for con tro l l i ng  the  movement,  one  bu tton  shal l  be  a  s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  affecti ng  au tomatic  modes  of  operation .  

Any bu tton  that  has  a s top functi on  shal l  not  requ i re  a key to  s top  the  drive .  

Compliance is checked by a manual test.  

CC.20.1 04  Drives  shal l  not  restart  au tomatical l y after the  movement  has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten ti onal  s toppi ng  can  be  caused  by i n terrupt i on  of  the  power supply o r  by operati on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  pedestri an  door.  

If the drive  is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  
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CC.20. 1 05  Drives  shal l  i ncorporate  an  entrapment  protection  system  that  reduces  the  ri sk 
of  i n j u ry when  the  pedestrian  door moves  or  shal l  be  ad j ustable  to  con tro l  the  energy of  the  
movement  of  the  pedestrian  door.  

NOTE   I n  one  d i recti on  of  travel  o f  the  pedestri an  door,  CC. 20. 1 05. 1  can  be  met  and  CC. 20. 1 05. 2  can  be  met  i n  
the  opposi te  d i recti on  of  t ravel .   

For drives,  incorporating an entrapment protection system  that allows the pedestrian door 
to contact a person,  compliance is checked by the relevant tests specified in CC.20.105.2.   

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

CC.20. 1 05. 1  For drives  incorporating an entrapment protection system  with sensing 
devices that prevent the pedestrian door from coming into contact with a person,  compliance 
is checked by the following relevant tests.  

The drive is installed with a pedestrian door,  the force exerted by the drive being adjusted to 
its highest value in accordance with the instructions.  The drive is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

If the sensing devices are other than pressure sensitive pads,  the test specified in 
CC.20.105.1.1  is applied.  

If the sensing devices are pressure sensitive pads,  the test specified in CC.20.105.1.2 is 
applied.  

For pedestrian doors,  an entrapment protection system  with sensing devices that 
continuously adapt to environmental changes shall detect a stationary obstacle for at least 
30 s.  

CC.20.1 05. 1 . 1  The reference bodies for the tests shall be in accordance with Annex FF.   

For horizontally moving  pedestrian doors,  the drive is operated to open or close the door.  
For drives  for horizontally moving  pedestrian doors  other than revolving doors,  tests are 
carried out using the reference body positioned in the moving plane of the pedestrian door as 
shown in Figures EE.1  to EE.5 of Annex EE.  

The reference body CA is detected in all positions of the travel area of the doorset leaves.  

For drives  for revolving doors,  tests are carried out in accordance with Annex GG using the 
reference body positioned as shown in Figures EE.6 to EE.8 of Annex EE.  

CC.20. 1 05. 1 .2  If the entrapment protection system incorporates a pressure-sensitive floor 

pad,  a mass of 15 kg ±  0,5 kg having a diameter of approximately 60 mm is used.   

The following inactive floor pad areas are excluded from this requirement:  

–  the last 38 mm on each side of the pedestrian door opening width;  

–  60 mm along the junction of floor pads joined together side-by-side with the longest 
dimension perpendicular to the pedestrian door opening;  

–  90 mm along the junction of floor pads joined together side-by-side with the longest 
dimension parallel to the pedestrian door opening;  

–  150 mm across the junction of floor pads meeting at the threshold.   

NOTE  The  i nacti ve  f l oor areas  of  pressure  sensi t i ve  pads  are  shown  i n  Fi gu re  1 02.  
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CC.20.1 05.2  Entrapment protection systems  that allow the pedestrian door to contact a 
person shall only be used to reduce the risk of injury for: 

−  the opening movement of a sliding door with the leave(s) moving along a plain part and 
the distance between the front surface of the leave and the fixed side screen or wall is 
more than 100 mm and less or equal to 150 mm; 

−  the opening and closing movement of a balanced door; 

−  the opening movement of a folding door; 

−  the closing movement of a folding door only in combination with an entrapment 
protection system  with sensing devices that prevent the pedestrian door from coming 
into contact with a person installed at the outer side of the door; 

−  the movement of revolving doors in combination with the peripheral speed which shall not 
exceed 1  000 mm/s for a door with a diameter up to 3 000 mm and shall not exceed 
750 mm/s for a door with a diameter over 3 000 mm.  

For drives  incorporating an entrapment protection system  that allows the pedestrian door 
to contact a person,  compliance is checked by the following relevant tests.  

The drive is installed with a pedestrian door.  The force exerted by the drive  is adjusted to the 
highest value if the force can be adjusted by the user during use or user maintenance.  
Otherwise,  the force is adjusted according to the installation instructions.  The drive is 
supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.   

The drive is operated to close and open the pedestrian door from the fully open and fully 
closed positions.  The forces between the leading edge and counter opposing edges shall not 
exceed the values stated in Annex HH when measured at points (F) according to Annex II.   

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

CC.20.1 05.3  Drives adjustable to control the energy of the movement of a pedestrian door,  
shall be in compliance with Annex JJ or Annex LL.  

Drives adjustable to control the energy of the movement of a pedestrian door shall only be 
used to reduce the risk of injury for: 

– the opening and closing movement of a sliding door when the movement is in accordance 
with Annex JJ; 

– the opening and closing movement of a swing door when the movement is in accordance 
with Annex JJ; 

– the opening and closing movement of a revolving door when the movement is in 
accordance with Annex JJ; 

– the opening movement of a swing door when the movement is in accordance with 
Annex LL and sufficient safety distances are provided (see Figure CC.1); 

– the closing movement of a swing door when the movement is in accordance with 
Annex LL.  

CC.20. 1 06  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th in  the  system  instal l at i on  wi ri ng .  

Compliance is checked by the following test.  
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The drive  is installed with a pedestrian door and supplied at rated voltage.  The drive is 
operated to close the pedestrian door.  During the movement,  a short circuit or open circuit is 
simulated in the system installation wiring.   

Unless the system continues to operate normally,  the pedestrian door shall stop moving within 
one cycle of operation or the movement of the pedestrian door shall only be controlled by a 
biased-off switch by the time it has completed its movement.  

The test is repeated during the opening movement of the pedestrian door.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

Dimensions in millimetres 
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Figure CC.1  – Safety d istances for  open ing  movement  of  swing  door 
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Annex DD 
(normative)  

 
Drives for horizontal ly and  

vertical l y moving  doors and  gates  

NOTE  Pedestri an  doors  are  covered  i n  Annex CC.  

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  N ot  appl icable.  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he igh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Su rfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

DD.20.1 01  Drives  shal l  preven t  vertical l y moving  driven  parts  f rom  clos i ng  unexpected l y.  

Compliance is checked by the following test.  

The drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage  but is not operated.  Automatic operation of automatic drives is disabled.  It is loaded 
with 1 ,2 times the rated load applied for 30 min.  If the drive  is supplied with a driven part,  
the load is applied to the driven part and is equal to the highest force exerted by it.   

There shall be no movement except for initial removal of any play in the system.  

NOTE  1  The  h i g hest  force  i s  determ ined  wi th  the  driven  part  i n  the  most  un favourabl e  pos i t i on ,  the  dri ve not  
bei ng  energ i zed.  

The test is repeated with the supply disconnected.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20. 1 02  Where  a manual  release  or reversible d rive  i s  provided,  i t  shal l  be  easy to  
operate.  Operati on  of  the  re lease  shal l  not  g i ve  r ise  to  a  hazard  such  as  kickback or  
unexpected  operati on  of  the  drive .   

The drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  acti vated .   

Operation  of  a  reversible d rive used  as  a  means  for a  manual  re lease  shal l  not  g i ve  ri se  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  
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The drive is installed with a driven part and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  The drive is adjusted for the highest opening 
and closing forces,  if such adjustment is mentioned in the instructions.  The manual release is 
operated when the driven part has stopped at each terminal position,  in turn.  The release or 
reversible drive shall be operable with a force not exceeding 220 N or a torque not 
exceeding 1 ,6 Nm.  The force is applied as stated in the instructions.  

The test is repeated with the power supply interrupted.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

DD.20. 1 03  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operati on .  

Compliance is checked by inspection and,  if necessary,  by test.  

Drives  for balanced vertically driven parts  are not tested.  

NOTE  1  Balanced  vert i cal l y  driven  parts  can  u t i l i se  spri ngs ,  counterweigh ts  or o ther means  to  support  the  mass  
of  the  driven  part .  

The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the driven part.  

NOTE  2  Examples  of  parts  that  are  evaluated  are  screws,  pi ns ,  shafts ,  wheels ,  chai ns  and  supporti ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a driven part,  the force exerted by the drive being adjusted to its 
highest value in accordance with the instructions.  The drive is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive  and the driven part continue to operate normally,  all of the following 
conditions shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle of movement; 

– further operation shall not be possible; 

– the speed of the driven part shall not increase by more than 20 % or it shall stop within 
300 mm.  

NOTE  3  For vert i cal l y  moving  doors,  an t i -d rop  or  equ i val en t  safety devi ces  m igh t  be  necessary.  

DD.20.1 04  Drives  con tro l l ed  by a biased-off  swi tch  shal l  stop when  the  actuating  member 
i s  re leased.  

Compliance is checked by the following test.  

The drive is installed with a driven part and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  It is operated to close the driven part.  
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When the actuating member is released,  the leading edge of the driven part shall stop within 
a distance of  

– for door or gate other than swing type,  50 mm when the opening gap does not exceed 
500 mm except for horizontally swinging driven parts  which shall stop within 100 mm; 

– for swing type door or gate,  100 mm when the opening gap does not exceed 500 mm; 

– for any type of door or gate,  100 mm when the opening gap exceeds 500 mm.  The test is 
repeated during the opening movement of the driven part.  

The requirement for the driven part to stop within the specified distance only applies if the 
closing force exerted by the driven part exceeds 150 N,  as measured in DD.20.107.2.1 .  

If the  drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20. 1 05   During  the  movemen t of  the  drive i n  e i ther d i rection ,  the  actuati on  of  a  manual  
con trol  shal l  s top  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  h as  a  s i ng le  bu tton  for contro l l ing  the  movement,  fu rther actuation  shal l  reverse  
the  d i recti on  of  movement.  

I f  the  drive  has  th ree  bu ttons  for con tro l l i ng  the  movement,  one  bu tton  shal l  be  a s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  operati ng  automatic  drives .   

Any bu tton  that  has  a s top functi on  shal l  not  requ i re  a key to  s top  the  drive .  

Compliance is checked by a manual test.  

NOTE  The  test  can  be  carri ed  ou t  wi thou t  a  driven  part .  

If the drive  is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20.1 06  Drives  shal l  not  restart  au tomatical l y after the  movement has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten t i onal  s toppi ng  may be  caused  by i n terrupt i on  of  the  power suppl y or  by operat i on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  dri ven  part .  
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DD.20. 1 07 Drives  not  con trol led  by a biased  off  swi tch  shal l  i ncorporate  an  entrapment  
protection  system  that  reduces  the  risk of  i n j u ry when  the  driven  part  moves.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

For drives  incorporating an entrapment protection system  with sensing devices that 
prevent the driven part from coming into contact with a person,  compliance is checked by the 
relevant tests specified in DD.20.107.1.  

For drives  incorporating an entrapment protection system  that allows the driven part to 
contact a person,  compliance is checked by the tests specified in 20. 107.2.  

For drives  incorporating an entrapment protection system  with a non-contact sensing 
device that moves with the leading edge of a driven part,  compliance is checked by the tests 
specified in DD.20.107.2.   

NOTE  I n  one  d i recti on  of  t ravel  o f  the  driven  part ,  DD. 20. 1 07. 1  can  be  met  and  DD. 20. 1 07. 2  can  be  met  i n  the  
opposi te  d i rect i on  of  trave l .   

DD.20.1 07. 1  The drive is installed with a driven part,  the force exerted by the drive being 
adjusted to its highest value in accordance with the instructions.  The drive is supplied at the 
most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

If the sensing devices are other than pressure sensitive pads,  the tests specified in 
DD.20.107.1.1  to DD.20.107.1 .3 are applied.  

If the sensing devices are pressure sensitive pads,  the test specified in DD.20.107.1.4 is 
applied.  

DD.20. 1 07. 1 . 1  An obstacle having dimensions of approximately 

200 mm ×  300 mm ×  700 mm with three sides (one in each dimension) having a reflective 
surface,  obtained by use of mirrors,  fine grained stainless steel or white-gloss paint,  and the 
other three sides being non reflective surfaces painted dull-black,  is placed on the ground at 
any place in the path of the leading edges and planes of the driven part and in the most 
unfavourable position.  The tests with this obstacle shall be made using the non-reflective and 
reflective sides in turn.   

NOTE  The  l ead i ng  edge  i s  the  edge  of  the  driven  part  i n  the  d i rect i on  of  travel ,  e i ther open ing  or  c l os i ng .  

For horizontally moving driven parts,  the drive  is operated to open or close the driven part.  
If the driven part moves,  it shall stop or reverse its movement without contacting the 
obstacle.  

The obstacle is then located with the 700 mm dimension positioned vertically  and raised off 
the ground in the worst position between the ground and 300 mm below the driven part 
height or 2 500 mm,  whichever is lower.  

The drive is operated to close the driven part.  If the driven part moves,  it shall stop or 
reverse its movement without contacting the obstacle.  

DD.20.1 07. 1 .2  For vertically moving driven parts,  the obstacle used in DD.20.107.1.1  is 
placed on the ground at any place in the path of the leading edge along its 300 mm length 
across the driven part opening.   
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For vertically moving driven parts,  the drive is operated to close the driven part from 
heights of 100 mm,  1  000 mm and the fully open position of the driven part.  The driven part 
shall not move or shall only move in the opening direction.   

DD.20. 1 07. 1 .3  For horizontally and vertically moving driven parts,  the obstacle used in 
DD.20.107.1.1  is located with the 700 mm dimension positioned vertically and is moved at a 

speed of 3 m/s ±  0,6 m/s.  

For both horizontally and vertically moving driven parts,  the obstacle is moved in a straight 
line through the plane of the driven part opening at the most unfavourable angle.   

The drive is operated to close the driven part.  The driven part shall stop or reverse its 
movement without contacting the obstacle.  

DD.20.1 07.1 .4  If the entrapment protection system incorporates a pressure-sensitive floor 

pad,  a mass of 15 kg ±  0,5 kg having a diameter of approximately 60 mm is used instead of 
the wooden obstacle.   

The mass is placed in the path of the driven part and the  drive is operated,  the driven part 
shall stop or reverse its movement before contacting the mass.  

The following inactive floor pad areas are excluded from this requirement:  

–  the last 38 mm on each side of the driven part opening width;  

–  60 mm along the junction of floor pads joined together side-by-side with the longest 
dimension perpendicular to the driven part opening;  

–  90 mm along the junction of floor pads joined together side-by-side with the longest 
dimension parallel to the driven part opening;  

–  150 mm across the junction of floor pads meeting at the threshold.   

NOTE  1  The  i nacti ve  f l oor areas  of  pressu re  sensi t i ve  pads  are  shown  i n  Fi gu re  1 02.  

DD.20.1 07.2  The drive is installed with a driven part.  The force exerted by the drive  is 
adjusted to the highest value if the force can be adjusted by the user during use or user 
maintenance.  Otherwise,  the force is adjusted according to the installation instructions.  The 
drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage.   

The test of DD.20.107.2.1  is applied and  

– if the drive is intended to be used with vertically moving driven parts  having openings in 
which a 50 mm tube can be inserted,  the test of DD.20.107.2.2 is applied for an opening 
movement;  

– if the drive is an automatic drive,  or a drive  that operates the driven part in at least one 
direction by a command that can be initiated via a connection to a telecommunication or 
communication network,  the test of DD.20.107.2.3 is applied.  

DD.20.1 07.2. 1  The drive is operated to close and open the driven part from the fully open 
and fully closed positions.  The forces between the leading edge and counter opposing edges 
shall not exceed   

– 150 N during the first 5 s after the force has exceeded 25 N;  

– 25 N thereafter;  

or  

– 400 N during the first 0,75 s after the force has exceeded 150 N;  

– 150 N during a further period of 4,25 s;  



IEC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 43  – 
© I EC  201 7  

– 25 N thereafter; 

or for vertically moving driven parts  used as a door; 

–  600 N during the first 2 s after the force has exceeded 150 N for driven parts  that do not 
swing outward and meet DD.20.107.2.3; 

–  400 N during the first 2 s after the force has exceeded 150 N for driven parts  that swing 
outward; 

–  150 N during a further period of 3 s; 

–  25 N thereafter.  

However,  after 0,75 s,  peaks lower than 400 N are allowed,  if 

– they are decreasing from one to the other,  and 

– the period of oscillation is ≤  1  s,  and 

– the average force calculated over the remaining period of 4,25 s is ≤  150 N.  

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

For vertically moving driven parts,  the values apply to the vertical component of the closing 
and opening forces and between any counter opposing edges of moving parts.   

For vertically moving driven parts,  the force is measured on the leading edge of the driven 
part when the dimension of the gap is  

–  50 mm;  

–  300 mm;  

–  500 mm;  

–  2 500 mm or 300 mm below the maximum if this is less.   

For vertically moving driven parts,  the force is measured at the following locations:  

–  in the centre of the leading edge;  

–  200 mm from each end of the leading edge if this edge is longer than 800 mm.  

For horizontally moving driven parts,  the force is measured on the leading edge of the driven 
part,  at the following heights,  when the dimension of the gap is 50 mm and 500 mm:  

–  50 mm;  

–  300 mm from the top,  for driven parts  between 1 ,2 m and 2,5 m in height;  

–  2 500 mm,  for driven parts  more than 2,8 m in height;  

–  in the centre,  for driven parts  not more than 2,8 m in height.   

DD.20.1 07.2.2  Drives,  intended to be used with a vertically moving driven part having 
openings in which a 50 mm diameter cylinder can be inserted,  are subjected to an opening 

test with the driven part loaded with a mass of 20 kg ±  0,5 kg.  The mass,  having dimensions 

of approximately 200 mm ×  200 mm ×  200 mm,  is fixed to the driven part in the most 
unfavourable place,  with one edge adjacent to the bottom edge of the driven part.   

The drive is operated to open the driven part.  If the bottom edge of the driven part moves 
more than 500 mm,  the movement of the driven part shall stop before the test piece comes 
into contact with the lintel.   
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DD.20. 1 07.2.3  An obstacle as described in DD.20.107.1 .1  except having dimensions of 

approximately 80 mm ×  300 mm and a height of 100 mm is placed on the ground and centrally 
along its 300 mm length across the plane of the driven part opening.  The drive  is operated to 
close the driven part from opening gaps of 100 mm,  1  000 mm and the fully open position of 
the driven part.  The driven part shall not move or only move in the opening direction.  The 
tests with this obstacle shall be made using the non-reflective and reflective sides in turn.  

The test is repeated from the fully open position with the obstacle positioned at 100 mm from 
each end of the driven part opening in turn.   

A cylindrical obstacle,  having a diameter of 50 mm and a length of 850 mm,  is suspended by 
one end at a height of 900 mm above the ground and centrally in the driven part opening.   

The drive  is operated to close the driven part and the cylinder is swung across the driven 
part opening from an angle of 45°.  The entrapment protection system  shall cause the 
driven part to reverse its movement.   

DD.20.1 08  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th in  the  system  instal l at i on  wi ri ng .  

Compliance is checked by the following test,  unless the entrapment protection system  is a 
biased-off switch.   

The drive  is installed with a driven part and supplied at rated voltage.  The drive  is operated 
to close the driven part.  During the movement,  a short circuit or open circuit is simulated in 
the system installation wiring.   

Unless the entrapment protection system  continues to operate normally,  the driven part 
shall stop moving within one cycle of operation or the movement of the driven part shall only 
be controlled by a biased-off switch  by the time it has completed its movement.  

The test is repeated during the opening movement of the driven part.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  
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Annex EE  
(normative)  

 
Measuring  point  for  protective  devices of  
horizontal l y moving  pedestrian  doors  

Dimensions in millimetres 

   

Key  

 
protected  area 

Figure EE.1  – Sing le-leaf  sl id ing  doorset  

Dimensions in millimetres 

 

Key  

 
protected  area  

Figure EE.2  – Double-leaf  sl id ing  doorset  

IEC 

IEC 
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Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.3  – Sing le-leaf  swing  doorset  

Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.4  – Double-leaf  swing  doorset  
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IEC 
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Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.5  – Fold ing  doorset  

  

IEC 
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Key 

a pi vot  po i n t  for doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm  

c  test  2  (wi th  CA)  for al l  doorset  d i ameters,  see  al so  Clause  GG . 1  i n  Annex GG  

X protected  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.6  – Revolving  doorset,  two  l eaves  
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Key 

a pi vot  po i n t  for  doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm ,  see  al so  GG. 1  i n  Annex GG  

c  test  2  (wi th  CA)  for  al l  doorset  d i ameters ,  see  al so  Clause  GG . 1  i n  Annex GG  

X protect i on  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.7  – Revolving  doorset,  th ree  l eaves  
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Key 

a pi vot  po i n t  for  doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm  

c  test  2  (wi th  CA)  for al l  doorset  d i ameters,  see  al so  Clause  GG . 1  i n  Annex GG  

X protect i on  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.8  – Revolving  doorset,  four l eaves  
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Annex FF 
(normative)  

 
Reference bodies  

Annex FF  i s  appl icable  to  entrapment  protection  system  sens ing  devices  based  on  acti ve  
optoelectron ic  protecti ve  devices  respons ive  to  d i ffuse  ref lect ion  (AOPDDRs)  us ing  a  
rad iati on  waveleng th  i n  the  range  820  nm  to  946  nm .  For sensing  devices  us ing  other  
technolog ies,  th is  annex  may be  used  as  a  g u i de.  

An  entrapment  protection  system  shal l  always  be  tested  on  a complete  power operated  
doorset  assembl y.  

The  CA reference  body (see  F igure  FF. 1 a)  i s  a  box  wi th  the  d imens ions  

0, 7  m  ×  0 , 3  m  ×  0 , 2  m .  Both  the  top s i de  and  two  s i des  that  meet  are  made of  a  material  wi th  
a d i ffuse  ref lectance  value  i n  the  range  of  2  % to  5  % of  the  waveleng th  of  the  entrapment  
protection  system  transm i tter (e. g .  I C  ant is tatic  foam ;  see  also  F i gure  3  of  I EC  61 496-3:2008  
for fu rther materials)  wh i l e  the  o ther two  s ides  are  made of  a  material  wi th  a d i ffuse  
refl ectance  value  i n  the  range  of  80  % to  90  % of  the  waveleng th  of  the  entrapment  
protection  system  transm i tter  (e . g .  wh i te  paper) .  The  base  of  the  reference  body i s  not  
def ined  as  i t  does  not  serve  any purpose  i n  the  test.   

The  CB reference  body (SEE  Figure  FF. 1 b)   i s  made  of  a  matt-black e lastomer wi th  a Shore-A 

hardness  of  70  ±  5  and  a d i ffuse  ref lectance  value  i n  the  range  of  1 0  % to  90  % of  the  
wavelength  of  the  entrapment  protection  system  transm i tter.  

The  reference  body shal l  be  detected  and  the  doorset  shal l  then  e i ther stop before  i t  touches  
the  reference  body,  or  reverse  or swi tch  over  to  low-speed  moti on  as  described  i n  the  product  
documen tation .  

Entrapment  protection  systems  wh ich  do  not  move  wi th  the  doorset  l eave(s)  shal l  be  tested  
us ing  al l  re levant  s ides  o f  the  CA reference  body.  
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Dimensions in millimetres 

 
 

a)  CA reference  body  b)  CB  reference  body  

 

D i ffuse  ref l ectance  value  i n  the  range  of  
2  %  to  5  %  at  the  wavel eng th  o f  the  
transm i tter  of  the  entrapment  protection  
system  

 

D i ffuse  ref l ectance  value  i n  the  range  of  
80  % to  90  %  at  the  wavel eng th  of  the  
transm i tter  of  the  entrapment  protection  
system  

 

 

D i ffuse  refl ectance  value  i n  the  range  of  
1 0  % to  90  % at  the  wavel eng th  of  the  
transm i tter of  the  entrapment  protection  
system  

  
 

Figure FF. 1  – Reference bod ies  
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Annex GG  
(normative)  

 
Test method  of entrapment protection  system  

of drives for revolving  doors  

GG.1  Main  closing  edge/opposing  closing  edge – no  contact  protection  

I f  the  hazard  between  the  main  cl os ing  edge  and  opposing  c los i ng  edge  i s  protected  by an  
entrapment  protection  system  no t  al l owing  con tact  wi th  the  doorset  i t  shal l  be  tested  us i ng  
a CA reference  body (see  Annex FF) .  The  CA reference  body shal l  be  l ocated  next  to  the  
oppos ing  c los ing  edge  and  shal l  not  be  touched  by the  doorset  l eaf  (see  test  2  i n  F igures  
EE. 6a,  EE. 7a and  EE.8a) .  

For doorsets  d iameters  g reater than  3  000  mm  the  CA reference  body shal l  add i t i onal l y be  
l ocated  next  to  the  edge  of  the  doorset   moving  l eaf  and  shal l  not  be  touched  by the  doorset  
l eaf  i tse l f  (see  test  1  i n  Fi gures  EE. 6a,  EE.7a and  EE. 8a)  

GG.2 Main  closing  edge/opposing  closing  edge – contact  protection  

I f  the  hazard  between  the  main  c los i ng  edge  and  oppos ing  clos ing  edge  i s  protected  by a  
device  or combinati on  of  devices  al l owing  con tact  wi th  the  doorset  i t  shal l  be  tested  by a force  
measurement accord ing  to  Annex HH  at  an  open ing  wid th  as  speci fi ed  i n  F i gu res  I I . 4  or  I I . 5  or  
I I . 6 .  I f  e l ectro-sensi t i ve  protecti ve  equ ipment  (ESPE)  i s  used  for speed  reduction ,  the  test  
shal l  be  carri ed  ou t  at  the  speed  after acti vati on  of  the  ESPE.  

GG.3 Secondary closing  edge/floor  

The entrapment  protection  system  protecti ng  the  hazard  between  the  secondary cl os ing  
edge  and  the  f l oor shal l  be  tested  us i ng  the  CB reference  body.  

The  CB reference  body i s  pos i t ioned  on  the  f loor so  that  i t  cannot  be  pushed  away.  The  
doorset  shal l  come to  a  stop  wi thout  complete ly pass ing  over the  reference  body or the  
reference  body being  touched  by the  doorset  l eaf  i n  the  s lan ted  areas.  Con tact  wi th  the  
f lexible  parts  of  the  protecti ve  equ ipmen t i s  accepted  (see  test  3  i n  F igures  EE. 6c,  EE. 7c and  
EE. 8c) .  I f  an  entrapment  protection  system  i s  used  for  speed  reduction ,  the  test  shal l  be  
carried  ou t  wi th  the  combination  of  test  bod ies  CB and  CA (see  test  4  i n  F igures  EE. 6d ,  EE. 7d  
and  EE. 8d) .  

The  test  need  not  be  performed  i f  th is  hazard  i s  safeguarded  by safety d is tances.  

GG.4 Main  closing  edge/inside wal l  

The entrapment  protection  system  protecti ng  the  hazard  between  main  closi ng  edge  and  
the  i ns ide  wal l  shal l  be  tested  by means  of  the  CB  reference  body.   

The  reference  body i s  posi t i oned  at  a  he ight  of  1  200  mm  above  the  f l oor on  the  drum  wal l  as  
shown  i n  test  5  i n  F i gures  EE. 6d ,  EE. 7d  and  EE. 8d .  During  the  test,  the  reference  body shal l  
not  come i n to  con tact  wi th  the  doorset  l eaf.  Contact  wi th  the  f l exible  parts  of  the  protecti ve  
equ ipment  i s  accepted.  
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Annex HH  
(normative)  

 
Limi tation  of impact  forces of  pedestrian  doors  

HH.1  Permissible dynamic forces  

The values  of  d ynam ic  force  generated  by the  doorset  l eaf  when  impacti ng  a  person  or an  
obstacle  shal l  be  cons idered  to  be  safe  i f  the  l im i ts  speci fi ed  i n  Table  HH . 1  are  not  exceeded,  
when  measured  accord ing  to  Annex I I  wi th  an  i nstrument  compl yi ng  wi th  Clause  HH . 3  or 
HH .4.  

Table  HH.1  – Permissible dynamic  forces   

Doorset  type  

Permissible  d ynamic  forces  Measuring  points  

Between  closing  edges  and  opposing   
closing  edges  i n  gaps  of  a  

 
<  200  mm  200  mm   

to  500  mm  
>  500  mm 

Sl i d i ng  doorset  and  
s l i d i ng /swi ng  
(balanced)  doorset  

400  N  700  N  1  400  N  Fi gu res  I I . 1  and  I I . 2  

Fo ld i ng  doorset  400  N  700  N  1  400  N  Fi gu res  I I . 3  

Revol vi ng  doorset  400  N  700  N  1  400  N  Fi gu res  I I . 4  to  I I . 6  

Flat  areas  are  areas  other than  cl os i ng  edges  >  0 , 1  m 2  and  wi th  no  s i de  <  1 00  mm .  

The  above  val ues  shal l  be  the  maximum  al l owed  wi th i n  a  maximum  peri od  of  t ime  of  0 , 75  s  (Td  <  0 , 75  s ) .  

a  The  oppos ing  cl os i ng  edge  may al so  be  a  second  mai n  c l os i ng  edge  or  f l at  areas  around  the  open i ng  
doorset.  

 

The l eaf  force  measuremen ts  shal l  not  exceed  the  profi l e  shown  i n  Fi gu re  HH . 1 .  
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Key 

F
d
 maximum  force  measured  du ri ng  the  dynam ic  peri od  T

d
 ( dynam ic  force)  – see  Table  1  for perm i tted  val ues  

T
d
 peri od  of  t ime  of  max.  0 , 75  s  s tart i ng  from  the  f i rst  measured  force  exceed ing  1 50  N  

F
s
 maximum  force  measured  ou ts i de  the  dynam ic  peri od  T

d
 (s tat i c  force)  

T
t
 peri od  of  5  s  s tart i ng  f rom  the  f i rst  measured  force  exceed ing  80  N  and  i ncl ud i ng  T

d
  

Figure HH .1  – Force versus t ime 

HH.2  Permissible static  forces  

After Td  has  e lapsed ,  no  stat ic  force  >1 50  N  i s  al l owed .  Th is  s tat ic  force  shal l  come down  to  

<  80  N  after a  total  t ime  T
t
 o f  maximum  5  s .  

However,  after Td ,  peaks  exceed ing  1 50  N  bu t  l ower than  the  adm issible  dynam ic  forces  
shown  i n  Table  1  are  accepted  i f:  

– they are  decreas ing  from  one  to  the  other;  and  

– the  period  of  osci l l ati on  i s  ≤  1  s ;  and  

– the  average  force  calcu lated  over the  period  of  Tt  – Td  i s  ≤  1 50  N .  

HH.3  Impact  force measuring  equipment  

The test  equ ipment  for  measuri ng  forces  shal l  consist  of  the  fo l lowing  parts :  

a)  two  contact  areas  wi th  a  d iameter  of  80  mm .  The  contact  areas  shal l  be  made  of  a  hard  
material  wi th  su ff ic i en t  s treng th ,  e. g .  s teel ;  

b)  spring  that  g i ves  the  con tact  area a  spri ng  rati o  of  500  N /mm  ±  50  N /mm;  

c)  l oad  cel l ;  

d )  t ime  measuri ng  device;  

e)  measuring  value  d isplay/measuring  value  ou tpu t  device.  

The  measuri ng  equ ipment  shal l  comply wi th  the  fo l l owing  speci f ication :  

– ri s ing /fal l i ng  t ime  of  the  l oad  ce l l  ampl i f ier  <  5  ms;  

IEC 

80  N  

t 
Tt  

Td  

1 50  N  

80  N  

Fs  

Fd  

F 
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– the  equ ipmen t shal l  be  able  to  g i ve  measured  values  wi th  an  accuracy of  at  l east  ±  5  % or 

±  1 0  N ,  wh ichever  i s  the  maximum  deviati on ;  

– measurements  to  be  g i ven  i n  g raph ical  form  or  by d isplaying  the  values.  

HH.4  Field  impact  force measuring  equipment  

Fie ld  measuri ng  equ ipment need  not  d i splay the  values  and  accuracy shal l  at  l east  be  ±  1 0  % 

or ±  20  N  of  measured  values,  wh ichever i s  the  maximum  deviati on .  Cal i bration  shal l  be  
performed  at  l east  once  per  year.  
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Annex I I  
(normative)  

 
Measuring  points  for l imi tation  of  
impact forces of pedestrian  doors  

Forces  (see  Table  HH . 1 )  shal l  be  measured  at  the  measuri ng  po in ts  (F)  shown  i n  F igures  I I . 1  
to  I I . 6  wi th  the  i nstrument  of  C lause  HH .3  or HH .4.  

Dimensions in millimetres 

 

Figure I I . 1  – Sing le-leaf  sl id ing  doorset  

Dimensions in millimetres 

 

Figure I I .2  – Double- leaf  s l id ing  doorset  

Dimensions in millimetres 

IEC 

IEC 



IEC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 61  – 
© I EC  201 7  

 

Figure I I .3  – Fold ing  doorset  

Dimensions in millimetres 

 

Figure I I .4  – Revolving  doorset,  2- leaf  

Dimensions in millimetres 

IEC 

IEC 
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Figure I I .5  – Revolving  doorset,  3-leaf  

Dimensions in millimetres 

 

Figure I I .6  – Revolving  doorset,  4-leaf  

 

  

IEC 

IEC 
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Annex JJ  
(normative)  

 
Low energy movement of pedestrian  doors  

JJ.1  Low energy movement  

JJ . 1 . 1  General  

The force  requ i red  to  preven t  a stopped  doorset  from  open ing  or closi ng  any fu rther – 
measured  at  the  main  c l os ing  edge  i n  the  d i rection  of  travel  – shal l  not  exceed  67  N  at  any 
po in t  i n  the  open ing  or  c l os ing  cycle .  

The  kinetic  energy of  a  doorset  i n  motion  shal l  not  exceed  1 , 69  J .  Annex KK states  the  speed  
sett ings  for various  wid ths  and  masses  of  doorsets  requ i red  to  obtain  resu l ts  con form ing  to  
th is  requ i remen t.  

I n  the  event  of  any i n terruption  of  mains  power or  fai l u re  of  the  drive ,  i t  shal l  be  possible  to  
open  the  doorset  wi th  a  manual  force  not  exceed ing  67  N  to  re lease  a l atch  and  90  N  to  open  
the  doorset,  when  the  force  i s  appl ied  to  the  main  closi ng  edge  i n  the  d i recti on  of  travel .  

Low energy movement of  the  doorset  i s  general l y not  protected  wi th  add i t i onal  protecti ve  
devices  because  the  kinetic  energy l evels  are  not  cons idered  to  be  hazardous.  However,  use  
of  low energy doorset  movement  shou ld  on l y be  cons idered  when  the  r i sk assessment has  
taken  account  of  e lderl y,  frai l  and  d isabled  users  and  i nd icates  that  the  ri sk to  these  users  i s  
l ow.  

A s tatic  c los ing  force  up  to  1 50  N  i s  al l owed:  

– when  the  gap between  the  main  c los ing  edge  and  the  coun ter-clos ing  edge  i s  ≤  8  mm  for 
swing  doorsets;  or  

– du ri ng  the  l ast  50  mm  for any type  of  s l i d ing  and  fo ld i ng  doorsets .  

JJ .1 .2  Add i tional  requ i rements for  low-energy movement  of  h inged  and  swing  
doorsets  

JJ . 1 .2. 1  Open ing  time  

Doorsets  shal l  open  from  closed  to  back check,  or  80°  wh ichever occurs  f i rst,  i n  3  s  or  l onger  
as  requ i red  i n  Table  KK1 .  Back check shal l  not  occur before  60°  open ing .  I f  the  doorset  opens  
more  than  90°,  i t  shal l  conti nue  at  the  same rate  as  back check speed.   

NOTE  Back check – Back check i s  the  checking  or  s l owing  down  of  the  speed  of  doorset  open ing  before  bei ng  
fu l l y  opened  (al so  cal l ed  open  check) .  

JJ . 1 .2.2  Closing  t ime 

I t  shal l  be  poss ible  to  ad just  the  doorset  on  s i te  to  c lose  from  90°  to  1 0°  i n  not  less  than  3  s  
and  from  1 0°  to  fu l l y cl osed  i n  not  l ess  than  1 , 5  s  as  requ i red  i n  Table  KK. 1 .  
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Annex KK 
(normative)  

 
Speed  setting  for low energy movement  of pedestrian  doors 

KK.1  Speed  settings for low energy power operated  swing  doorsets  

Table  KK. 1  shows  the  m in imum  open ing  time  ( i n  seconds)  to  back-check or  to  80°  open  or 
m in imum  clos i ng  t ime  ( in  seconds)  from  90°  to  1 0°  open  for most  common  doorset  widths  and  
masses.  

Table  KK.1  – Speed  sett ings  

Width  of  
doorset  l eaf   

m  

Mass  of  doorset  l eaf  
kg  

50  60  70  80  90  

Time  
s  

0, 75  3 , 0  3 , 0  3 , 0  3 , 0  3 , 2  

0 , 85  3 , 0  3 , 0  3 , 2  3 , 4  3 , 6  

1 , 00  3 , 2  3 , 4  3 , 7  4, 0  4, 2  

1 , 20  3 , 8  4, 1  4, 5  4, 8  5 , 0  

NOTE  Cal cu l ated  wi th  an  energy 1 , 69  J  and  val ues  for t ime   rounded  up  to  nearest  one  decimal  place.  

 

The m in imum  open ing  t ime  for doorsets  of  other  wid ths  and/or masses  shal l  be  calcu lated  
us ing  the  fo l lowing  formu la:  

 2,26

mD
t =  

where   

t  i s  the  t ime,  i n  s ;  

D  i s  the  doorset  wid th ,  i n  m ;  

m   i s  the  mass  of  the  doorset  l eaf,  i n  kg ;  

2, 26   i s  the  convers ion  factor  (un i ts  mKg½ s -1  ) .  

KK.2  Speed  settings for low energy sl id ing  doorsets  

Table  KK.2  shows  the  m in imum  travel l i ng  t ime  per doorset  l eaf  referred  to  the  doorset  mass 
and  the  travel l i ng  d istance  per doorset  l eaf.  
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Table  KK.2  – M in imum  travel l ing  t ime  
per doorset  l eaf  vs.  mass  of  door  l eaf  

90  % 
travel l ing  
d istance 
per l eaf  

D 

Mass of  doorset  l eaf  m  
kg  

1 50  1 40  1 30  1 20  1 1 0  1 00  90  80  70  60  50  40  30  20  1 0  

Maximum  travel l i ng  speed  v  
m/s  

0, 1 5  0 , 1 6  0 , 1 6  0 , 1 7  0 , 1 8  0 , 1 8  0 , 1 9  0 , 21  0 , 22  0 , 24  0 , 26  0 , 29  0 , 34  0 , 41  0 , 58  

m  
Min imum  travel l ing  t ime t  

s  

0, 7  4, 7  4, 6  4, 4  4, 2  4, 0  3 , 9  3 , 7  3 , 5  3 , 2  3 , 0  2 , 7  2 , 5  2 , 1  1 , 8  1 , 3  

0 , 8  5, 4  5 , 2  5 , 0  4, 8  4, 6  4, 4  4, 2  3 , 9  3 , 7  3 , 4  3 , 1  2 , 8  2 , 4  2 , 0  1 , 4  

0 , 9  6, 0  5 , 8  5 , 6  5 , 4  5 , 2  4, 9  4, 7  4, 4  4, 1  3 , 8  3 , 5  3 , 1  2 , 7  2 , 2  1 , 6  

1 , 0  6, 7  6 , 5  6 , 3  6 , 0  5 , 8  5 , 5  5, 2  4, 9  4, 6  4, 3  3 , 9  3 , 5  3 , 0  2 , 5  1 , 8  

1 , 1  7, 4  7, 1  6 , 9  6 , 6  6 , 3  6 , 0  5, 7  5 , 4  5 , 1  4, 7  4, 3  3 , 8  3 , 3  2 , 7  1 , 9  

1 , 2  8, 0  7, 8  7, 5  7, 2  6 , 9  6 , 6  6, 2  5 , 9  5 , 5  5, 1  4, 7  4, 2  3 , 6  3 , 0  2 , 1  

1 , 3  8, 7  8 , 4  8 , 1  7 , 8  7, 5  7, 1  6 , 8  6 , 4  6 , 0  5, 5  5, 0  4, 5  3 , 9  3 , 2  2 , 3  

1 , 4  9 , 4  9 , 1  8 , 7  8 , 4  8 , 0  7, 7  7, 3  6 , 9  6 , 4  5, 9  5, 4  4, 9  4, 2  3 , 5  2 , 5  

1 , 5  1 0 , 0  9 , 7  9 , 4  9 , 0  8 , 6  8 , 2  7, 8  7, 3  6 , 9  6, 4  5 , 8  5 , 2  4, 5  3 , 7  2 , 6  

 

NOTE  For te l escopi c  s l i d i ng  doorsets ,  the  t ravel l i ng  d i stance  appl i es  to  the  fast  moving  l eaf .  

The maximum  speed  for doorsets  of  other masses  shal l  be  calcu lated  us i ng  the  kinetic  energ y 
formu la,  considering  that  the  maximum  adm i tted  energy i s  1 , 69  J :  

Ec   =   ½  m  v2
 
 =  1 , 69  (J )  

By knowing  the  l eaf  weight  i t  i s  poss ible  to  calcu late  the  maximum  al lowed  speed  as  fo l l ows:  

m

E
v c2
=  (m /s)  

where  

v  i s  the  speed ,  i n  m /s;  

Ec   i s  the  kinetic  energy,  i n  J  (always  1 , 69  J ) ;  

m   i s  the  mass  of  the  doorset  l eaf,  i n  kg .  

Time  sett i ngs  for o ther travel l i ng  d istances  per l eaf  and  masses  shal l  be  calcu lated  us ing  the  
fo l l owing  formu la:  

v

D
t =  

where  

t i s  the  travel l i ng  t ime  for open ing  or c l os ing ,  i n  (s) ;  

D  i s  90  % of  the  travel l i ng  d istance  of  the  leaf,  i n  (m ) ;  

v i s  the  doorset  speed ,  i n  (m /s) .  
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Annex LL  
(normative)  

 
Safeguarding  of swing  pedestrian  doors 

 

 

Key 

1  protect i ve  devi ce  

2   fast  area requ i ri ng  protecti on  

3   s l ow area  

4   rad i us  of  s l ow area (rs low area)  

5   rad i us  of  the  door (rdoorset)  

6   rad i us  of  the  protected  area (dprotected )  

Figure LL.1  – Areas of  the door sweep  

Figu re  LL. 1  shows  the  areas  of  the  door sweep.  

Table  LL. 1  shows  the  m in imum  d istance  from  the  l ead ing  edge  to  be  protected .   
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Table  LL.1  – M in imum  width  of  door l eaf  to  be protected  vs.   
rad ius  of  doorset  and  doorset  travel l ing  t ime  

r
doorset

 

m  

Time  
s  

1  1 , 5  2  2 , 5  3  3 , 5  4  4, 5  5  5 , 5  6  

r
slow area

  

m  

0, 1 6  0 , 24  0 , 32  0 , 4  0 , 48  0 , 56  0 , 64  0 , 72  0 , 8  0 , 88  0 , 95  

d
protected

  

m  

0, 7  0 , 54  0 , 46  0 , 38  0 , 30  0 , 22  0 , 1 4  0 , 06  – – – – 

0 , 8  0 , 64  0 , 56  0 , 48  0 , 40  0 , 32  0 , 24  0 , 1 6  0 , 08  – – – 

0 , 9  0 , 74  0 , 66  0 , 58  0 , 50  0 , 42  0 , 34  0 , 26  0 , 1 8  0 , 1 0  0 , 02  – 

1 , 0  0 , 84  0 , 76  0 , 68  0 , 60  0 , 52  0 , 44  0 , 36  0 , 28  0 , 20  0 , 1 2  0 , 05  

1 , 1  0 , 94  0 , 86  0 , 78  0 , 70  0 , 62  0 , 54  0 , 46  0 , 38  0 , 30  0 , 22  0 , 1 5  

1 , 2  1 , 04  0 , 96  0 , 88  0 , 80  0 , 72  0 , 64  0 , 56  0 , 48  0 , 40  0 , 32  0 , 25  

1 , 3  1 , 1 4  1 , 06  0 , 98  0 , 90  0 , 82  0 , 74  0 , 66  0 , 58  0 , 50  0 , 42  0 , 35  

1 , 4  1 , 24  1 , 1 6  1 , 08  1 , 00  0 , 92  0 , 84  0 , 76  0 , 68  0 , 60  0 , 52  0 , 45  

1 , 5  1 , 34  1 , 26  1 , 1 8  1 , 1 0  1 , 02  0 , 94  0 , 86  0 , 78  0 , 70  0 , 62  0 , 55  

1 , 6  1 , 44  1 , 36  1 , 28  1 , 20  1 , 1 2  1 , 04  0 , 96  0 , 88  0 , 80  0 , 72  0 , 65  

1 , 7  1 , 54  1 , 46  1 , 38  1 , 30  1 , 22  1 , 1 4  1 , 06  0 , 98  0 , 90  0 , 82  0 , 75  

1 , 8  1 , 64  1 , 56  1 , 48  1 , 40  1 , 32  1 , 24  1 , 1 6  1 , 08  1 , 00  0 , 92  0 , 85  

 

The open ing  t ime  i s  measured  from  0°  to  80°  and  the  c los ing  t ime  from  90°  to  1 0°  

rslow area and  the  width  of  the  doorset  wh ich  needs  to  be  protected  (dprotected)  by 

protecti ve  devices  for doorsets  wi th  o ther open ing  and  cl os ing  times  shal l  be  calcu lated  us ing  

the  fo l l owing  formu las:  

t,tvr ⋅=⋅⋅
π

= 1 60
2

areaslow  

dprotected  =  rdoorset  – rs low area  

where  

t  i s  the  t ime,  i n  s ;  

rslow area   i s  the  rad ius  of  the  s l ow area,  i n  m ;  

v  i s  the  max.  al l owed  co l l i s i on  speed  of  0 , 25  m /s;  

0 , 1 6   i s  the  convers ion  factor,  i n  m /s;  

dprotected   i s  the  width  of  the  doorset  wh ich  needs  to  be  protected.  
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IEC 60335-2-97,  Household and similar electrical appliances – Safety – Part 2-97: Particular 
requirements for drives for rolling shutters,  awnings,  blinds and similar equipment 

ISO 21 927-2,  Smoke and heat control systems – Part 2: Specification for natural smoke and 
heat exhaust ventilators 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  

SAFETY –  
 

Part  2-1 03:  Particular requi rements  for drives  
for gates,  doors and  windows 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i c i pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC co l l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  S tandard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependen t  cert i f i cat i on  bod ies  provi de  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es.  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or 
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

DISCLAIMER 
Th is  Consol idated  version  i s  not  an  official  IEC Standard  and  has been  prepared  for  
user conven ience.  On ly the curren t  versions of  the standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-1 03  bears the ed i t ion  number 3. 1 .  I t  consists  
of  the th i rd  ed i t ion  (201 5-04)  [documents 61 /4877A/FDIS and  61 /491 3/RVD]  and  i ts  
amendment  1  (201 7-1 0)  [documents 61 /5296/CDV and  61 /5382A/RVC] .  The  techn ical  
content  i s  identical  to  the base ed i tion  and  i ts  amendment.  

Th is  Final  version  does not  show where  the techn ical  content  i s  modi fied  by 
amendment  1 .  A separate  Red l ine  version  wi th  al l  changes h igh l ighted  is  avai lable in  
th is  publ ication .  
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Th is  part  of  I n ternati onal  Standard  I EC  60335  has  been  prepared  by I EC  techn ical  comm i ttee  
61 :  Safety of  household  and  s im i lar e lectrical  appl iances.  

Th is  th i rd  ed i t i on  consti tu tes  a  techn ical  revis ion .  

The  pri ncipal  changes  i n  th is  ed i t ion  as  compared  wi th  the  second  ed i t i on  o f  IEC  60335-2-1 03  
are  as  fo l l ows  (m inor changes  are  not  l i s ted) :  

– modi fi cati on  of  requ i rements  i n  C lause  20  by i n troduction  of  new annexes.  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

Th is  part  2  i s  to  be  used  i n  con j unction  wi th  the  l atest  ed i t ion  of  I EC  60335-1  and  i ts  
amendments.  I t  was  establ ished  on  the  bas is  of  the  f i fth  ed i t i on  (201 0)  of  that  standard.  

NOTE  1  When  “Part  1 ”  i s  menti oned  i n  th i s  s tandard ,  i t  refers  to  I EC  60335-1 .  

This  part  2  supplements  or  mod i f i es  the  correspond ing  clauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ icati on  i n to  the  I EC  s tandard :  Safety requ i rements  for e lectric  dri ves  for  
gates,  doors  and  windows.  

When  a part icu lar subclause  of  Part  1  i s  not  menti oned  i n  th is  part  2 ,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  standard  states  “add i t i on”,  “mod i f ication”  or  “replacement”,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing l y.  

NOTE  2  The  fo l l owing  numberi ng  system  i s  used :  

– subclauses,  tabl es  and  f i gu res  that  are  numbered  s tart i ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

– un less  notes  are  i n  a  new subclause  or  i n vol ve  notes  i n  Part  1 ,  they  are  numbered  s tart i ng  from  1 01 ,  i ncl ud i ng  
those  i n  a  replaced  clause  or  subclause;   

– add i t i onal  annexes  are  l ettered  AA,  BB,  etc.  

NOTE  3  The  fo l l owing  pri n t  types  are  used:  

– requ i rements :  i n  roman  type ;  

– test specifications: in italic type;  

– notes:  i n  smal l  roman  type.  

Words  in  bold  i n  the  text  are  defi ned  i n  C lause  3.  When  a  def in i t i on  concerns  an  ad jecti ve,  
the  ad jecti ve  and  the  associated  noun  are  also  i n  bo ld .  

A l i s t  of  al l  parts  of  the  I EC  60335  series,  u nder the  general  t i t l e :  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  I EC  webs i te.  

The  comm i ttee  has  decided  that  the  con ten ts  of  the  base  publ ication  and  i ts  amendment  wi l l  
remain  unchanged  un t i l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  u nder 
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f ic  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

NOTE  4   The  atten ti on  of  Nat i onal  Comm i ttees  i s  d rawn  to  the  fact  that  equ i pment  manu factu rers  and  test i ng  
organ i zati ons  may need  a  trans i t i onal  peri od  fo l l owi ng  publ i cat i on  of  a  new,  amended  or  revi sed  I EC  publ i cat i on  i n  
wh i ch  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for  conducti ng  new or  
revi sed  tests .  

I t  i s  the  recommendati on  of  the  comm i ttee  that  the  con ten t  of  th i s  publ i cat i on  be  adopted  for  implementati on  
nati onal l y  not  earl i er than  1 2  mon ths  or  l ater than  36  months  f rom  the  date  of  publ i cat i on .  

The  fo l l owi ng  d i fferences  exi st  i n  the  coun tri es  i nd i cated  bel ow.  

– 6. 1 :  C lass  0  and  class  01  are  al l owed  for  drives  fo r  i ndoor use  having  a  rated  vo l tage  up  to  1 50  V  (Japan ) .  
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INTRODUCTION  

I t  has  been  assumed  i n  the  draft i ng  of  th is  I n ternational  Standard  that  the  execu tion  of  i ts  
provis i ons  i s  en trusted  to  appropriate l y qual i f i ed  and  experienced  persons.   

Th is  s tandard  recogn i zes  the  i n ternati onal l y accepted  l evel  of  protection  against  hazards  such  
as  e lectrical ,  mechan ical ,  thermal ,  f i re  and  rad iati on  of  appl i ances  when  operated  as  i n  
normal  use  taking  in to  account  the  manufacturer's  i nstructions.  I t  also  covers  abnormal  
s i tuati ons  that  can  be  expected  i n  practice  and  takes  i n to  account  the  way i n  wh ich  
e lectromagnetic  phenomena can  affect  the  safe  operati on  of  appl iances.  

Th is  s tandard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364  as  far as  poss ible  so  that  
there  i s  compatibi l i ty wi th  the  wi ri ng  ru les  when  the  appl i ance  i s  connected  to  the  suppl y 
mains.  However,  national  wi ring  ru les  may d i ffer.  

I f  an  appl i ance  wi th in  the  scope  of  th is  standard  also  i ncorporates  functi ons  that  are  covered  
by another part  2  of  I EC  60335,  the  re levan t  part  2  i s  appl i ed  to  each  function  separatel y,  as  
far as  i s  reasonable.  I f  appl icable,  the  i n f l uence  of  one  function  on  the  other i s  taken  i n to  
account.   

When  a  part  2  s tandard  does  not  i nclude  add i ti onal  requ i remen ts  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl ies.   

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  respons i ble  for the  part  2  s tandards  have  determ ined  that  i t  i s  
not  necessary to  speci fy  part i cu lar requ i rements  for the  appl i ance  i n  quest i on  over and  above  the  g eneral  
requ i rements.   

This  standard  i s  a  product  fam i l y s tandard  deal i ng  wi th  the  safety of  appl i ances  and  takes  
precedence  over hori zon tal  and  generic  standards  coveri ng  the  same subject.  

NOTE  2  Hori zontal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
considerat i on  when  devel opi ng  the  general  and  part i cu lar requ i rements  for the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i rements  for  su rfaces  on  many appl i ances,  g eneri c  s tandards ,  such  as  
I SO 1 3732-1  for hot  su rfaces,  are  not  appl i cable  i n  add i t i on  to  Part  1  o r  part  2  s tandards.  

An  appl i ance  that  compl i es  wi th  the  text  of  th is  standard  wi l l  not  necessari l y be  considered  to  
compl y wi th  the  safety pri nciples  of  the  standard  i f ,  when  exam ined  and  tested,  i t  i s  found  to  
have  o ther  features  that  impai r  the  leve l  of  safety covered  by these  requ i rements.  

An  appl i ance  employing  materials  or  having  forms  of  constructi on  d i ffering  from  those  detai l ed  
i n  the  requ i rements  of  th is  standard  may be  exam ined  and  tested  accord ing  to  the  i n ten t  of  
the  requ i rements  and ,  i f  found  to  be  substantial l y equ ivalent,  may be  considered  to  compl y 
wi th  the  s tandard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-1 03:  Particular requi rements  for drives  

for gates,  doors and  windows 
 
 
 

1  Scope 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  I n ternational  Standard  deals  wi th  the  safety of  e l ectric  drives  for  hori zon tal l y and  
vertical l y moving  gates,  doors ,  garage  doors  and  windows  for  household  and  s im i lar  
purposes,  the i r  rated  vol tage  being  not  more  than  250  V for s ing le-phase  drives  and  600  V 
for o ther  drives .  I t  also  covers  the  hazards  associated  wi th  the  movement  of  the  driven  part .  

Battery-operated  dri ves  and  other d . c.  suppl ied  drives  are  wi th i n  the  scope  of  th is  s tandard .  
Dual  suppl y  d rives ,  e i ther mains-suppl i ed  or battery-operated ,  are  regarded  as  battery-
operated  drives  when  operated  in  the  battery mode.  

Drives  no t  i n tended  for normal  household  use  bu t  wh ich  nevertheless  may be  a  source  of  
danger to  the  publ ic,  such  as  drives  i n tended  to  be  used  by laymen  i n  shops,  off i ces,  hote ls ,  
restauran ts,  hospi tals ,  i n  i ndustry and  on  farms,  are  wi th in  the  scope  of  th is  standard .   

Requ i remen ts  for  drives  for  doors  that  may be  used  i n  emergency rou tes  and  exi ts  are  g i ven  
i n  Annex AA.  

NOTE  1 01  Examples  of  drives  wi th i n  the  scope  of  th i s  s tandard  are  drives  for  

– fo l d i ng  doors;  

– revol vi ng  doors;  

– ro l l i ng  doors;  

– roof  windows ;  

– sect i onal  overhead  doors;  

– swi ng i ng  and  s l i d i ng  gates  or doors .  

Examples  are  shown  i n  Fi gu re  1 01 .  

NOTE  1 02  Drives  may be  suppl i ed  wi th  a  driven  part .  

As  far as  i s  practicable,  th is  standard  deals  wi th  the  common  hazards  presen ted  by drives  
that  are  encountered  by al l  persons  in  and  around  the  home.  However,  i n  general ,  i t  does  not  
take  i n to  accoun t  

– persons  ( i nclud ing  ch i l dren)  whose   

•  ph ys ical ,  sensory or  men tal  capabi l i t i es;  or   

•  l ack of  experience  and  knowledge   

prevents  them  from  usi ng  the  drive  safe l y wi thou t  supervis i on  or  i nstructi on ;  

– ch i l dren  playing  wi th  the  drive .  

NOTE  1 03  Atten ti on  i s  d rawn  to  the  fact  that  i n  many countri es  add i t i onal  requ i rements  are  speci f i ed  by the  
nati onal  au thori t i es  respons ibl e  for the  protecti on  of  l abou r and  s im i l ar  au thori t i es .  

NOTE  1 04  Th i s  s tandard  does  not  appl y to  dri ves  

– for vert i cal l y  movi ng  garage  doors  for res i den ti al  use  (60335-2-95) ;  
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– for shu tters  coveri ng  doors  and  windows  ( i ncl ud i ng  l ocati ons  where  the  door i s  set  back from  the  shu tter) ,  
awn i ngs,  b l i nds  and  s im i l ar equ ipment  (60335-2-97) ;  

– i n tended  excl us i vel y  to  be  used  by t rai ned  persons  i n  commercial  and  i n dustri al  prem ises;  

– for  speci f i c  pu rposes,  such  as  f i re  doors;  

– for  natu ral  smoke  exhaust  ven t i l ators  not  used  as  windows  ( ISO 21 927-2) ;  

– i n tended  to  be  used  i n  l ocat i ons  where  special  cond i t i ons  prevai l ,  such  as  the  presence  of  a  corros i ve  or 
explos i ve  atmosphere  (dust,  vapou r o r  gas) .  

NOTE  1 05  Th i s  s tandard  does  not  appl y to  movement  of  a  pedestri an  door where  such  movement  i s  based  so lel y  
on  s tored  energy.  

2 Normative references  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 

IEC 60068-2-52,  Environmental testing – Part 2: Tests – Test Kb: Salt mist,  cyclic (sodium,  
chloride solution)  

I EC  60825-1 :201 4,  Safety of laser products – Part 1: Equipment classification and 
requirements  

I EC  61 496-3:2008,  Safety of machinery – Electro-sensitive protective equipment – Part 3: 
Particular requirements for Active Opto-electronic Protective Devices responsive to Diffuse 
Reflection (AOPDDR)  

3 Terms and  defin i tions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

3.1 .9  Replacement:  

normal  operation  
operation  of  the  drive  u nder  the  fo l l owing  cond i t i ons  

Drives  suppl ied  wi thout  a  driven  part  are  operated  wi th  the i r  rated  load .  

Drives suppl i ed  wi th  a driven  part  are  operated  wi th  the  driven  part  i nstal l ed  i n  accordance  
wi th  the  i nstructi ons.  

3. 1 01  
drive  
motor and  other  componen ts  that  contro l  the  movement  of  the  driven  part   

Note  1  to  en try:  Examples  of  componen ts  are  gears ,  con trol s ,  brakes,  componen ts  for  power transm iss ion  from  
the  drive  to  the  dri ven  part  and  entrapment  protection  systems .  

3.1 02  
driven  part  
part  of  a  gate,  door,  garage  door or  window  that  i s  i n tended  to  be  moved  by the  drive  

3.1 03  
window 
part  i n  a  bu i l d ing  that  opens  and  c loses  i n  order to  regu late  the  ai r  and  l i gh t  and  that  i s  not  
i n tended  for  passage  
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3.1 04  
rated  load  
force  or  torque  ass igned  to  the  drive  by the  manufacturer  

3.1 05  
rated  operating  t ime  
durati on  of  con tinuous  operation  ass i gned  to  the  drive by the  manu factu rer  

Note  1  to  en try:  Du ri ng  con ti nuous  operat i on ,  the  dri ve may reverse  i ts  d i recti on .  

3.1 06  
rated  number of  operating  cycles  
number of  un i n terrupted  cycles assigned  to  the  drive  by the  manu factu rer  

3.1 07 
cycle  
complete  open ing  and  c l os ing  movement  of  the  driven  part   

Note  1  to  en try:  For revol vi ng  doors  a  cycle  means  the  necessary rotat i on  to  al l ow a  person  to  pass  th rough  i t .  

3.1 08  
entrapment  protection  system  
part  of  the  drive  that  protects  against  crush ing  

Note  1  to  en try:  An  entrapment  protection  system  may consi s t  o f  one  or  more  devi ces,  such  as  pressu re  
sensi t i ve  edges,  pass i ve  i n frared  and  acti ve  l i gh t  sens i ng  devi ces,  biased -off  swi tches  o r  motor cu rren t  
mon i tori ng  devi ces.  

Note  2  to  en try:  An  entrapment  protection  system  m ay be  i ncorporated  i n  the  motor assembly or i nstal l ed  
separatel y.  

3.1 09  
biased-off  swi tch  
hold  to  run  device  that  i n i ti ates  and  main tains  the  drive  movement on l y as  l ong  as  the  manual  
con trol  i s  actuated  

3. 1 1 0  
au tomatic  d rive  
drive that  operates  the  driven  part  i n  at  l east  one  d i recti on  wi thou t  i n tenti onal  act i vation  by 
the  user  

3. 1 1 1  
horizontal ly moving  pedestrian  door 
swing ing ,  s l i d i ng  or  rotati ng  door des igned  for  pedestrian  use  

3. 1 1 2  
reversible  d rive  
drive  that  can  be  manual l y operated  wi th  or  wi thou t  power i n  both  d i recti ons  by manual  acti on  
on  the  driven  part  

4 General  requirement  

This  c lause  of  Part  1  i s  appl icable.  

5 General  condi tions for the tests  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

5.2  Addition: 



IEC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 1 1  – 
© I EC  201 7  

When a test has to be carried out with a driven part,  the driven part specified for installation 
with the drive  that gives the most unfavourable conditions for the test is used.  The drive  is 
adjusted in accordance with the instructions.   

The driven part may be simulated by an artificial load.  

5.5  Addition: 

A wicket door is kept in the fully closed position if it travels together with the door during the 
tests or in the fully open position or completely removed position if it does not travel with the 
door during the tests.  

5.7 Addition:  

If the drive is marked with an ambient temperature beyond the range of +5 °C to +40 °C,  the 
tests of Clauses 11 ,  13,  BB.20.101,  BB.20.105,  BB.20.106,  BB.20.107,  BB.20.109,  
CC.20.103,  CC.20.104,  CC.20.105,  CC.20.106,  DD.20.105,  DD.20.106,  DD.20.107,  
DD.20.108,  and 21  are carried out at the most unfavourable marked temperature.   

5. 1 01  Drives shall be tested for compliance with this standard for any of the following 
modes of operation as intended by the manufacturer: 

– automatic operation (operation in at least one direction without intentional activation by 
the user); 

– impulse activation (operation in either direction with an intentional activation by the user); 

– biased-off (hold to run) operation.  

Whenever required by the instructions,  components shall be added or changed to perform the 
tests.  

6 Classi fication   

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.   

6.1  Modification:  

Drives shal l  be  class l ,  class l l  or  class l l l .   

6.2  Addition:  

Drives ,  or  parts  of  drives ,  that  are  i n tended  for  exposure  to  ou tdoor cond i t ions  shal l  be  at  
l east  I PX4.   

7 Marking  and  instructions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

7.1  Addition:  

Drives shal l  be  marked  wi th  thei r  ambient  temperature  range.  

Drives suppl i ed  wi thout  a  d riven  part  shal l  be  marked  wi th  

– the  rated  load ,  i n  newtons  (N )  or  i n  newton-metres  (Nm ) ;  
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– the  rated  operating  time ,  i n  m inu tes,  un less  the  drive  i s  i n tended  for con ti nuous  
operati on .  

Drives  suppl ied  wi th  a driven  part  shal l  be  marked  wi th  the  rated  number of  operating  
cycles  or  the  cycles  per hour,  un less  the  drive  i s  i n tended  for  con ti nuous  operation .   

7.6  Addition:  

 

[symbol  I SO 7000-0533  (2004-01 ) ]  upper l im i t  o f  temperatu re  

 

[symbol  I SO 7000-0534 (2004-01 ) ]  l ower l im i t  o f  temperatu re  

7.1 2  Addition:  

The i nstructi ons  shal l  state  the  substance  of  the  fo l lowing :   

WARNING:  Importan t  safety i nstructi ons.  I t  i s  importan t  for the  safety of  persons  to  fo l low 
these  i nstructi ons.  Save  these  i nstructions .  

The  i nstructi ons  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

– do  not  al low ch i ldren  to  p lay wi th  f i xed  con tro ls .  Keep  remote  contro ls  away from  ch i l dren ;  

– explanation  of  mode  i nd i cators;  

– detai l s  on  how to  use  any manual  re lease,  or  reversible d rive  u sed  as  a manual  re lease,  
and  i f  appl icable,  s tate  that  acti vation  of  the  manual  release  may cause  uncontrol led  
movemen t of  the  dri ven  part  due  to  mechan ical  fai l u res  or an  ou t-of-balance  condi t ion ;  

– when  operati ng  a b iased-off  swi tch ,  make  sure  that  other  persons  are  kept  away;   

– when  c los i ng  a  window that  has  been  opened  by a  smoke con tro l  system ,  make sure  that  
other persons  are  kept  away;  

– detai ls  on  how to  re-ad just  con trols ,  i f  appl icable;  

– frequentl y exam ine  the  i nstal lat ion  for imbalance  where  appl icable  and  s i gns  of  wear  or  
damage  to  cables,  springs  and  mounting .  Do  not  u se  i f  repai r  or  ad j ustmen t  i s  necessary;  

– d isconnect  the  suppl y(s)  when  clean ing  or  other main tenance  i s  be i ng  carri ed  ou t.  

7. 1 2. 1  Addition: 

The  i nstal l at ion  i nstructi ons  shal l  s tate  the  substance  of  the  fo l lowing :   

WARNING:  Importan t  safety i nstructions .  Fo l l ow al l  i nstructi ons  s i nce  i ncorrect  i nstal l ati on  
can  lead  to  severe  i n j u ry.  

The  i nstal lation  i nstructions  shal l  speci fy the  type,  s i ze  and  mass  of  the  driven  part ,  l ocations  
where  the  drive  can  be  i nstal led  and  shal l  i nclude  detai ls  of  whether the  drive  i s  su i table  on l y 
for balanced  dri ven  vertical  parts .  

They shal l  s tate  that  the  i nstal ler shal l  check that  the  temperature  range  marked  on  the  drive  
i s  su i table  for the  locati on .  

They shal l  s tate  that  the  dri ve  
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– cannot  be  used  when  the  wicket  door i s  open  ( for drives that  are  constructed  so  the  drive 
can  on l y operate  when  the  wicket  door  i s  c l osed) ;  or  

– cannot  be  used  when  the  wicket  door i s  c losed  ( for drives that  are  constructed  so  the  
drive can  on l y operate  when  the  wicket  door  i s  open  or removed) .  

The  i nstructi ons  shal l  i nclude  the  substance  of  the  fo l l owing :  

– the  necessary i n formation  for  safe  hand l ing  of  a  drive  weigh ing  more  than  20  kg .  Th is  
i n formation  shal l  describe  how to  use  the  hand l ing  means,  such  as  hooks  and  ropes;  

– vertical  doors  and  gates  need  an  an ti -drop featu re  or  device;  

– before  i nstal l i ng  the  d ri ve,  check that  the  dri ven  part  i s  i n  g ood  mechan ical  cond i t ion ,  
opens  and  c loses  properl y and  correctl y balanced  where  appl icabl e;  

– i n formation  i f  a  hazardous  part  of  the  drive i s  i n tended  to  be  i nstal l ed  at  a  he ight  of  at  
l east  2, 5  m  above  f l oor  l evel  or  other access  l evel ;  

– except  for horizontal ly moving  pedestrian  doors ,  ensure  that  en trapment between  the  
dri ven  part  and  the  surround ing  f ixed  parts  due  to  the  open ing  movement  of  the  dri ven  
part  i s  avoided ;  

– for horizontal ly moving  pedestrian  doors ,  ensure  that  en trapment between  the  dri ven  
part  and  the  surround ing  f ixed  parts  due  to  the  movement  of  the  dri ven  part  i s  avoided.  
Th is  can  be  ach ieved  i f  the  re levant  d i s tance  does  not  exceed  8  mm.  However,  the  
fo l l owing  d is tances  are  cons idered  su ff ic i en t  to  avo id  en trapments  for the  parts  of  the  body 
i denti f ied :   

•  for  f i ngers ,  a  d i stance  g reater than  25  mm ;   

•  for  feet,  a  d istance  g reater than  50  mm ;   

•  for  heads,  a  d is tance  g reater than  200  mm ;  and   

•  for  the  whole  body,  a  d istance  g reater than  500  mm .   

I f  these  d is tances  cannot  be  ach ieved,  safeguard ing  devices  shal l  be  provided ;  

– detai ls  of  the  maximum  al lowed  d is tance  from  the  wal l  that  i s  paral le l  to  the  s l id i ng  
movement  to  the  ou ts i de  of  hori zon tal l y s l i d i ng  driven  parts ;  

– detai ls  for  the  i nstal lat ion  of  the  drive and  i ts  associated  components ,  i ncl ud ing  detai ls  of  
re levant  accessories  requ i red  for al ternate  modes  of  operati on ;  

– that  the  actuating  member of  a  biased-off  swi tch  i s  to  be  l ocated  wi th in  d i rect  s i gh t  of  the  
driven  part  bu t  away from  moving  parts .  Un less  i t  i s  key operated ,  i t  i s  to  be  i nstal led  at  a  
m in imum  heigh t  of  1 , 5  m  and  not  access ible  to  the  publ ic;  

– detai ls  on  how to  set  con tro ls ;  

– after  i nstal l ati on ,  ensure  that  the  mechan ism  i s  properl y ad j usted  and  that  the  protecti on  
system  and  any manual  re lease  functi on  correctl y;  

– permanentl y f i x  the  label  concern ing  the  manual  re lease,  ad jacen t  to  i ts  actuating  
member.  

7. 1 01  Drives  h aving  a  manual  re lease  shal l  be  suppl ied  wi th  a  l abel  describi ng  how to  use  
the  re lease  un less  the  i n formation  i s  al ready marked  on  the  drive .  

Compliance is checked by inspection.  

8 Protection  against  access to  l i ve parts  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  
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8.2  Addition: 

Basic  insu lat ion  and  parts  separated  from  l ive  parts  by basic i nsu lation  may be  touched  
duri ng  ad justment,  i f  a  tool  i s  needed  to  gain  access  to  the  ad justment  means.  

9 Starting  of  motor-operated  appl iances 

This  c lause  of  Part  1  i s  not  appl icable.  

1 0  Power input  and  current  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 0. 1  Modification:  

Instead of determining the mean value,  the maximum value of power input is determined,  the 
effect of inrush currents being ignored.  

1 1  Heating  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 1 .7 Replacement:  

Drives  for continuous operation are operated for consecutive cycles until steady conditions 
are established.  

Drives not for continuous operation are operated as follows: 

Drives for gates for one household and horizontally moving garage doors for one household 
are operated without rest periods for three cycles or the rated number of operating cycles,  
whichever is longer.  

Drives for windows drives are operated without rest periods for the rated number of 
operating cycles.  

Other drives  are operated without rest periods for the rated number of operating cycles  but 
for not less than five cycles  of operation.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 3.3  Addition: 

In Table 4,  add the following to table footnote a: 

The test voltage for 600 V multi-phase appliances is that specified for a working voltage  > 250 V,  where U is 
taken as the rated voltage.  
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1 4  Transient  overvol tages 

This  c lause  of  Part  1  i s  appl icable.  

1 5  Moisture resistance 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 5. 1 .2  Addition:  

Tubular drives  are installed in a tube that is open at both ends and has the largest diameter 
specified in the instructions.  The tube has a length twice that of the motor and is mounted on 
a support as in normal use.  The support is rotated at a speed of 1  r/min.  

1 6  Leakage current  and  electric  strength  

This  c lause  of  Part  1  i s  appl icable  as  fo l l ows.  

1 6.3  In Table 7,  add the following to table footnote a:  

The test voltage for 600 V multi-phase appliances is that specified for a working voltage  > 250 V,  where U is 
taken as the rated voltage.  

1 7 Overload  protection  of  transformers and  associated  ci rcui ts  

This  c lause  of  Part  1  i s  appl icable.  

1 8  Endurance 

This  c lause  of  Part  1  i s  not  appl icable.  

1 9  Abnormal  operation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9. 1  Addition:  

Compliance is also checked by the test of 19.101.  

1 9. 1 1 .2  Addition:  

If the drive can be operated when any of the fault conditions are simulated,  the applicable 
tests of BB.20.104,  BB.20.107,  CC.20.105,  DD.20.104 and DD.20.107 are carried out,  the 
drive,  however,  being supplied at rated voltage.  

Either the drive continues to fulfill the requirements,  or,  after a maximum of one cycle of 
operation,  it shall stop with the driven part in a safe position,  or the drive shall change to a  
biased-off switch mode of operation.  

1 9. 1 1 .4.8  Replacement: 

The drive is supplied at rated voltage  and operated under normal operation.  After 
approximately 60 s,  the power supply voltage is reduced to a level such that the drive ceases 



 – 1 6  – I EC 60335-2-1 03:201 5+AMD1 :201 7  CSV  
  © I EC  201 7  

to respond to user inputs or parts controlled by the programmable component cease to 
operate,  whichever occurs first.  This value of supply voltage is recorded.  The drive  is 
supplied at rated voltage  and operated under normal operation.  The voltage is then reduced 
to a value of approximately 10 % less than the recorded voltage.  It is held at this value for 
approximately 60 s and then increased to rated voltage.  The rate of decrease and increase 
of the power supply voltage is to be approximately 10 V/s.  

The drive shall either continue to move in the same direction of movement in its operating 
cycle at which the voltage decrease occurred or a manual operation shall be required to 
restart it.   

1 9. 1 3  Addition:  

During the test of 19.101,  the winding temperature shall not exceed the values specified in 
19.9.  

1 9. 1 01  Drives,  other than those for continuous operation,  are supplied at rated voltage  and 
operated continuously under normal operation.   

20  Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing  annexes.  

Annex BB  Drives  for windows.  

Annex CC  Dri ves  for pedestrian  doors .  

Annex DD  Dri ves  for  hori zontal l y and  vert ical l y moving  doors ,  hori zontal l y moving  garage  
doors  and  gates.  

21  Mechanical  strength  

This  c lause  of  Part  1  i s  appl icable.  

22  Construction  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

22.40  N ot  appl icable .  

22.46  Addition:  

I f  compl iance  wi th  the  requ i remen ts  i n  C lause  20  rel i es  on  the  operation  of  a  programmable  
electronic  ci rcu i t ,  the  software  shal l  con tain  measures  to  contro l  the  fau l t/error cond i t i ons  
speci f ied  i n  Table  R. 1 .  

22. 1 01  Drives  we igh ing  more  than  20  kg  shal l  i ncorporate  su i table  means  for  hand l i ng ,  such  
as  hooks.  

Compliance is checked by inspection.  

22.1 02  Al l  contro ls  suppl ied  wi th  the  d rive  shal l  be  marked  to  i nd icate  the  functi ons  i n  the  
same way.  
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When  the  drive  i s  provided  wi th  a ded icated  stop  bu tton ,  that  s top bu tton  shal l  be  c learl y 
i den ti f iable.  

Compliance is checked by inspection.  

22.1 03  When  several  modes  of  operation  can  be  se lected  by the  user,  the  se lected  mode  
shal l  be  c learl y i nd icated.  

Compliance is checked by inspection.  

22.1 04 I t  shal l  on l y be  poss ible  to  make ad j ustments  that  cou ld  affect  compl iance  wi th  th is  
standard  by means  of  a  tool  or  by use  of  a  code.  

Compliance is checked by inspection.  

22.1 05 A drive  for  a  door  or  gate  i ncorporating  a wi cket  door  shal l  be  constructed  so  that  
the  drive   

– cannot  be  operated  when  the  wicket  door i s  open  ( for drives  that  are  constructed  so  the  
drive  can  on l y operate  when  the  wicket  door  i s  c losed) ;  or  

– cannot  be  operated  when  the  wicket  door  i s  c losed  ( for  drives  that  are  constructed  so  the  
drive  can  on l y operate  when  the  wicket  door  i s  open  or removed) .  

Compliance is checked by inspection.  

22. 1 06 Drives  shal l  be  suppl ied  wi th  al l  associated  componen ts  necessary for compl iance  
wi th  th is  s tandard  for the  defi ned  mode  of  operation .  Componen ts  requ i red  for al ternati ve  
modes  of  operati on  may be  del i vered  separatel y provided  they are  l i s ted  i n  the  i nstructi ons .  

Compliance is checked by inspection.  

22.1 07  Con tro ls  shal l  not  be  capable  of  overri d i ng  an  entrapment  protection  system  
un less  they can  on l y act i vate  the  drive  i n  s i gh t  of  the  driven  part .   

Compliance is checked by test.  

23  Internal  wi ring  

This  c lause  of  Part  1  i s  appl icable.  

24 Components  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

24. 1 .3  Addition:  

If a switch is used to disconnect the drive when the manual release is operated,  the switch is 
tested for 300 cycles  of operation.  

25  Supply connection  and  external  flexible  cords  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

25.5  Modification:  
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Type Z  attachment  i s  al l owed  for  separate  power suppl i es  for  i ndoor use  for drives having  a  
rated  power input  n ot  exceed ing  1 00  W.  

25.7 Addition:  

The  supply cord  o f  drives  for  ou tdoor use  shal l  be  po l ych loroprene  sheathed  and  not  be  
l i gh ter  than  ord inary po l ych loroprene  sheathed  f lexible  cord  (code  des ignation  60245  I EC 57) .   

26 Terminals  for external  conductors  

This  c lause  of  Part  1  i s  appl icable.  

27 Provision  for earth ing  

This  c lause  of  Part  1  i s  appl icable.  

28 Screws and  connections  

This  c lause  of  Part  1  i s  appl icable.  

29  Clearances,  creepage d istances and  sol id  insulation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

29. 1  Addition:  

For a rated voltage  > 300 V and ≤  346 V,  the rated impulse voltage is for 

– overvoltage  category  I: 2 500 V; 

– overvoltage  category  II: 4 000 V; 

– overvoltage category  III: 6 000 V.  

29.3.4  Addition:  

For a rated voltage  > 300 V and ≤  346 V,  the minimum thickness for accessible parts of 
reinforced insulation consisting of a single layer is for  

– overvoltage  category  I: 0,6 mm; 

– overvoltage  category  II: 1 ,2 mm; 

– overvoltage  category  III: 2,0 mm.  

30  Resistance to  heat  and  fi re 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

30.2  Addition:  

For drives operated by a biased-off switch,  30.2.2 is applicable.  

For other drives,  30.2.3 is applicable.  
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31  Resistance to  rusting  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 

For parts intended to be installed outdoors,  compliance is checked by the salt mist test of 
IEC 60068-2-52,  severity 2 being applicable.  

Before the test,  coatings are scratched by means of a hardened steel pin,  the end of which 
has the form of a cone with an angle of 40°.  Its tip is rounded with a radius of 

0,25 mm ±  0,02 mm.  The pin is loaded so that the force exerted along its axis is 10 N ±  0,5 N.  
The scratches are made by drawing the pin along the surfaces of the coating at a speed of 
approximately 20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from 
the edges.  

After the test,  the drive shall not have deteriorated to such an extent that compliance with this 
standard,  in particular with Clauses 8 and 27,  is impaired.  The coating shall not be broken 
and shall not have loosened from the metal surface.  

32  Radiation,  toxici ty and  simi lar hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

32. 1 01  Drives  i ncorporating  a  laser shal l  be  constructed  so  that  they provide  adequate  
protection  from  l aser rad iat ion .  

Compliance is checked by the following test.  

Detachable parts  are removed.  Any accessible controls  are adjusted to give the highest 
laser radiation even if a tool is required to make the adjustment.  If the control is inaccessible,  
it is also adjusted to give the highest laser radiation unless its actuating member is 
adequately locked in position.  

NOTE  Solder o r  seal i ng  compound  i s  cons idered  to  provide  adequate  l ocki ng .  

The drive is supplied at rated voltage  and operated under normal operation.  The laser 
radiation is measured in accordance with 5.2 of IEC 60825-1:2014 and the accessible 
emission level shall not exceed the limits for a Class 1  laser product specified in Table 3 of 
that standard for an emission duration of 100 s.  

The test is repeated but under the conditions specified in Clause 19 and the laser radiation 
measured again.  The accessible emission level shall not exceed five times the limits specified 
for Class I for wavelengths of 400 nm to 700 nm.  For other wavelengths,  it shall not exceed 
the limits for a Class 3R laser product as specified in Table 6 of IEC 60825-1:2014.  

If compliance with IEC 60825-1  relies on the operation of an interlock,  this interlock shall be 
of the fail-safe type or be tested for 30 000 cycles of operation under the conditions of 24.1.4.  
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A rol l i ng  door  

B  hori zon tal l y  swi ng i ng  door  

C  hori zon tal l y  s l i d i ng  door  

D  revol vi ng  door  

E  vert i cal l y  h i nged  window  (hori zontal l y  moving )  

F  hori zontal l y  h i nged  window  (vert i cal l y  moving )  

G  hori zontal l y  s l i d i ng  gate  

Figure 1 01  – Examples  of  d riven  parts  
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Dimensions in millimetres 
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Figure 1 02  – Inactive floor areas  of  pressure-sensi t ive  pads  
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Annexes  

The annexes  of  Part  1  are  appl icable  except  as  fo l l ows.  
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Annex R  
(normative)  

 
Software evaluation  

This  annex of  Part  1  i s  appl icable  except  as  fo l lows:   

R.2.2.5  Addition:  

For o ther programmable  electron ic  ci rcu i ts  wi th  functi ons  requ i ri ng  software  i ncorporating  
measures  to  con tro l  the  fau l t/error cond i t i ons  speci f i ed  i n  Table  R. 1 ,  detecti on  of  a  fau l t/error  
shal l  occur wi th i n  one  cycle  of  operation  i f  compl iance  wi th  C lause  20  i s  impai red .  

R.2.2.9  Addition:  

For o ther programmable  e lectron ic  c i rcu i ts,  the  software  and  safety-related  hardware  under i ts  
con trol  shal l  be  i n i ti al i zed  and  shal l  term inate  wi th i n  one  cycle  of  operation  i f  compl iance  
Clause  20  i s  impai red .  
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Annex AA 
(normative)  

 
Drives for powered  pedestrian  doors  

used  in  emergency routes and  emergency exi ts  

The fo l l owing  add i t i ons  to  th is  standard  are  appl icable  for drives  for  doors  used  i n  emergency 
rou tes  and  emergency exi ts .  

NOTE  I n  many countri es,  add i t i onal  requ i rements  are  speci f i ed  by nati onal  au thori t i es .  

7 Marking  and  instructions  

7.7 Where  term inals  for connecti on  to  a f i re  alarm  system  are  provided ,  these  shal l  be  
i denti f ied .  

7.1 2  The  i nstructions  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

Ensure  that  contro ls  that  can  be  set  for  a  l ocked  pos i t i on  are  on l y acti vated  when  there  are  no  
other persons  i n  the  room .  

7.1 2. 1  The  i nstructi ons  shal l  i ncl ude  the  substance  of  the  fo l l owing :  

Un less  the  system  al l ows  break ou t  i n  the  escape d i recti on ,  drives  are  to  be  connected  so  
that  doors  e i ther open  i n  the  escape  d i rection  or provide  a  cl ear escape  path .   

NOTE  S l i d i ng  doors  are  cons idered  to  provi de  a  c l ear escape  path .  

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  replaced  by the  requ i rements  and  tests  speci fi ed  i n  Annex  CC.  

22 Construction  

22. 1 08 Drives  shal l  be  constructed  so  that  they cannot  be  pu t  i n to  a  l ocked  mode that  
prevents  the  door from  be ing  opened  from  the  i ns i de  un less  a n i gh t  securi ty pos i t i on  i s  
se lected  by a  key,  code  system  or  s im i lar means.  

Compliance is checked by inspection.  

22.1 09  Drives  shal l  be  constructed  so  that  they operate  break-ou t  doors  or  au tomatic-
open ing  doors.  

Compliance is checked by inspection.  

22.1 1 0  Drives  for  break-out  doors  shal l  be  constructed  so  that  they re lease  the  door i n  the  
even t  of  an  emergency.  

Compliance is checked by the following test.  

The drive is installed with a door and supplied at rated voltage.  A force of 220 N is applied at 

a height of 1  m ±  10 mm to the leading edge of the door in the break-out direction.  The door 
shall become released from the drive.  
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22. 1 1 1  Drives  for  au tomatic-open ing  doors  shal l  be  constructed  so  that  the  door opens  
au tomatical l y i f  the  power suppl y fai ls  and  the  system  has  not  been  del iberate l y se lected  to  be  
i n  the  securi ty posi t i on .  

Compliance is checked by the test of 22.111 .1 ,  and if a battery is required,  also with 22.111.2 
and 22.111 .3.  

22.1 1 1 . 1  The drive  is installed with a door and supplied at rated voltage,  any battery being 
fully charged.  The supply is disconnected and the door shall start to open immediately at a 
speed of at least 200 mm/s.  It shall then remain open.  

22.1 1 1 .2  The drive is installed with a door and supplied at rated voltage,  the battery being 
fully charged.  The battery is discharged at a rate of approximately 25 % of its rated capacity 
per hour.  The door shall start to open within 4 h,  the opening speed being at least 200 mm/s.  
It shall then remain open.   

22.1 1 1 .3  The drive is installed with a door and supplied at rated voltage.  The battery is 
disconnected.  The door shall start to open within 30 min,  the opening speed being at least 
200 mm/s.  It shall then remain open.  
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Annex BB  
(normative)  

 
Drives for windows 

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Not appl icable  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he i gh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Su rfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

BB.20.1 01  Drives  for  windows shal l  operate  so  that  the  movemen t of  the  window  i s  not  
l i kel y to  cause  an  i n j u ry.  

Compliance is checked as follows: 

– drives  controlled by a biased-off switch,  by the requirement and test of BB.20.104; 

– drives incorporating an entrapment protection system,  by the relevant requirement and 
tests of BB.20.107 and BB.20.109.  

Other drives  are subjected to the following test.  

The drive is installed with a window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  The drive is adjusted for the highest opening and closing 
forces,  if the adjustment is mentioned in the instructions.  

The drive is operated to open the window.  The speed of the leading edge shall not exceed 
50 mm/s.  

When fully open,  the gap between counter opposing edges shall not exceed 200 mm,  unless 
the opening movement is controlled by a smoke control system.  The drive is then operated to 
close the window and the speed of the leading edge shall not exceed 15 mm/s.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20. 1 02  Where a  manual  re lease  or  reversible drive  i s  provided,  i t  shal l  be  easy to  
operate.  Operati on  of  the  re lease  shal l  not  g i ve  r ise  to  a  hazard  such  as  kickback or  
unexpected  operati on  of  the  drive .   

The  drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  act i vated.   
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Operation  of  a  reversible d rive used  as  a  means  for  a  manual  re lease  shal l  not  g i ve  ri se  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  

The drive  is installed with a  window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  The  drive is adjusted for the highest opening and closing 
forces,  if such adjustment is mentioned in the instructions.  The manual release is operated 
when the window has stopped at each terminal position,  in turn.  The release or reversible  
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1 ,6 Nm.  
The force is applied as stated in the instructions.  

The test is repeated with the power supply interrupted.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

BB.20.1 03  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operation .  

Compliance is checked by inspection and,  if necessary,  by test.  

The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the window.  

NOTE  Examples  of  parts  that  are  evaluated  are  screws,  pi n s ,  shafts ,  wheels ,  chains  and  supporti ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a window,  the force exerted by the drive  being adjusted to its 
highest value in accordance with the instructions.  The drive  is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive and the window continue to operate normally,  all of the following conditions 
shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle  of movement; 

– further operation shall not be possible; 

– the speed of the window shall not increase by more than 20 %.  
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BB.20.1 04  Drives  con tro l l ed  by a biased-off  swi tch  shal l  s top when  i ts  actuating  member i s  
re leased .  

Compliance is checked by the following test.  

The drive is installed with a window and supplied at the most unfavourable voltage between 
0,94 and 1 ,06 times rated voltage.  It is operated to close the window.  

When the actuating member is released,  the leading edge of the window shall stop within a 
distance of 20 mm.   

The test is repeated during the opening movement of the window.  

The requirement for the window to stop within the specified distance only applies if the 
closing force exerted by the window exceeds 150 N,  as measured in BB.20.107.2.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20. 1 05  During  the  movement of  the  drive  i n  e i ther  d i rection ,  the  actuation  of  a  manual  
con trol  shal l  s top  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  h as  a  s i ng le  bu tton  for contro l l i ng  the  movement,  fu rther actuation  shal l  reverse  
the  d i recti on  of  movement.  

I f  the  drive  has  th ree  bu ttons  for con tro l l i ng  the  movement,  one  bu tton  shal l  be  a s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  affecti ng  au tomatic  modes  of  operati on .  

Any bu tton  that  has  a s top functi on  shal l  not  requ i re  a  key to  s top  the  drive .  

Compliance is checked by a manual test.  

NOTE  The  test  can  be  carri ed  ou t  wi thou t  a  window .  

BB.20.1 06  Drives  shal l  not  restart  au tomatical l y after the  movement  has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten t i onal  s toppi ng  may be  caused  by i n terrupt i on  of  the  power suppl y or  by operat i on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  window .  

If the drive is is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  
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BB.20. 1 07 An  en trapment  protection  system  i n  a  drive  for  windows  shal l  be  operated  to  
reduce  the  l i ke l y hood  of  i n j u ry to  the  user.  

For drives  incorporating an entrapment protection system  with sensing devices that 
prevent the window from coming into contact with a person,  compliance is checked by the 
test specified in BB.20.107.1.  

Obstacles used in the following tests shall be made of materials and colours to simulate the 
most unfavourable conditions.  In case of doubt the obstacles shall be made of un-planed 
wood and painted white 

For drives  incorporating an entrapment protection system  that allows the window to 
contact a person,  compliance is checked by the relevant tests specified in BB.20.107.2.  

NOTE  3    I n  one  d i recti on  of  travel  of  the  window ,  BB. 20. 1 07. 1  can  be  met  and  BB. 20. 1 07. 2  can  be  met  i n  the  
opposi te  d i rect i on  of  trave l .   

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20.1 07. 1  The drive  is installed with a window,  the force exerted by the drive being 
adjusted to its highest value in accordance with the instructions.  The drive is supplied at the 
most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

For horizontally moving windows,  the test of BB.20.107.1 .1  is carried out.  

For vertically moving windows,  the test of BB.20.107.1 .2 is carried out.  

BB.20.1 07.1 . 1  An obstacle having dimensions of approximately 25 mm ×  100 mm ×  300 mm,  
with three sides (one in each dimension) having a reflective surface,  obtained by use of 
mirrors,  fine grained stainless steel or white-gloss paint,  and the other three sides being non-
reflective surfaces painted dull-black,  is placed at any place in the path of the leading edge 
and plane of the window and in the most unfavourable dimension.  The tests with this 
obstacle shall be made using the non-reflective and reflective sides in turn.  

The drive is operated to close the window from the fully open position and from a 300 mm 
gap.  If the window moves,  it shall stop or reverse its movement without contacting the 
obstacle.  

BB.20. 1 07.1 .2  An obstacle having dimensions of approximately 25 mm ×  100 mm ×  300 mm 
is placed at any place in the path of the leading edge along its 300 mm length across the 
window opening.   

The drive is operated to close the window from heights of 100 mm,  1  000 mm and the fully 
open position of the window.  The window shall not move or shall only move in the opening 
direction.   

BB.20.1 07.2  The drive is installed with a window.  The force exerted by the drive is 
adjusted to the highest value if the force can be adjusted by the user during use or user 
maintenance.  Otherwise,  the force should be adjusted according to the installation 
instructions.  The drive is supplied at the most unfavourable voltage between 0,94 and 
1 ,06 times rated voltage.  
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The drive is operated to close the window from the fully open position.  The forces between 
the leading edge and counter opposing edges shall not exceed 

– 150 N during the first 5 s after the force has exceeded 25 N;  

– 25 N thereafter;  

or  

– 400 N during the first 0,75 s after the force has exceeded 150 N;  

– 150 N during a further period of 4,25 s;  

– 25 N thereafter; 

However,  after 0,75 s,  peaks lower than 400 N are allowed,  if 

– they are decreasing from one to the other,  and 

– the period of oscillation is ≤  1  s,  and 

– the average force calculated over the remaining period of 4,25 s is ≤  150 N.  

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

For vertically moving windows,  the force is measured on the leading edge of the windows  
when the dimension of the gap is  

– 50 mm; 

– 300 mm; 

– 500 mm.  

The force is measured at the following locations:  

– in the centre of the leading edge; 

– 200 mm from each end of the leading edge if this edge is longer than 800 mm.  

For horizontally moving windows,  the force is measured on the leading edge of the window,  
at the following heights,  when the dimension of the gap is 50 mm and 500 mm:  

– 50 mm; 

– 300 mm from the top,  for windows  between 1 ,2 m and 2,5 m in height; 

– 2 500 mm,  for windows  more than 2,8 m in height; 

– in the centre,  for windows  not more than 2,8 m in height.  

BB.20. 1 08  Drives  shal l  preven t  vertical l y moving  windows  f rom  clos ing  unexpected l y.  

Compliance is checked by the following test.  

The drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage  but is not operated.  Automatic operation of automatic drives is disabled.  It is loaded 
with 1 ,2 times the rated load applied for 30 min.  If the drive  is supplied with a window,  the 
load is applied to the window and is equal to the highest force exerted by it.   
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There shall be no movement except for initial removal of any play in the system.  If there is 
creepage in the drive,  the window shall not move faster than 1  mm/s.  

NOTE  1  The  h i ghest  force  i s  determ ined  wi th  the  window  i n  the  most  un favou rable  pos i t i on ,  the  drive  not  bei ng  
energ i zed.  

NOTE  2  I t  i s  to  be  noted  that  compl i ance  wi th  20. 1 08  does  not  necessari l y  cover  r i sks  due  to  operat i on  of  the  
window .  An t i -drop or  equ i valen t  safety devi ces  m igh t  be  necessary.  

The test is repeated with the supply disconnected.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

BB.20.1 09  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th in  the  system  instal lat i on  wi ri ng .  

The drive is installed with a window and supplied at rated voltage.  The drive is operated to 
close the window.  During the movement,  a short circuit or open circuit is simulated in the 
system installation wiring.  

Unless the system continues to operate normally,  the window shall stop moving within one 
cycle  of operation or the movement of the window shall only be controlled by a biased-off 
switch  by the time it has completed its movement.  
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Annex CC 
(normative)  

 
Drives for pedestrian  doors  

 

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Not appl icable.  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he igh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Surfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

For horizontal ly moving  pedestrian  doors ,  moving  parts  i nclud ing  i n terconnecting  parts  of  
the i r  drives  need  not  be  guarded  i f  the  gap between  f ixed  and  moving  parts  i s  be low 8  mm ,  or  
above  25  mm ,  or  i t  i s  at  l east  2  m  above  the  g round.  Th is  also  appl ies  to  the  gap between  
parts  that  may move  at  d i fferen t  speeds.  

CC.20.1 01  Where  manual  re lease  or reversible drive  i s  provided  i t  shal l  be  easy to  operate.  
Operation  of  the  re lease  shal l  not  g i ve  ri se  to  a  hazard  such  as  kickback or unexpected  
operati on  of  the  drive .   

The  drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  acti vated.   

Operation  of  a  reversible d rive used  as  a  means  for  a  manual  re lease  shal l  not  g i ve  ri se  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  

The drive is installed with a pedestrian door and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  The  drive is adjusted for the highest opening 
and closing forces,  if such adjustment is mentioned in the instructions.  The manual release is 
operated when the pedestrian door has stopped at each terminal position,  in turn.  The release 
or reversible drive  shall be operable with a force not exceeding 220 N or a torque not 
exceeding 1 ,6 Nm.  The force is applied as stated in the instructions.  

The test is repeated with the power supply disconnected.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

CC.20. 1 02  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operation .  

Compliance is checked by inspection and,  if necessary,  by test.  
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The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the pedestrian door.  

NOTE  Examples  of  parts  that  are  evaluated  are  screws,  p i n s ,  shafts ,  wheels ,  chains  and  support i ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a pedestrian door,  the force exerted by the drive  being adjusted to 
its highest value in accordance with the instructions.  The drive  is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive and the pedestrian door continue to operate normally,  all of the following 
conditions shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle  of movement; 

– further operation shall not be possible; 

– the speed of the pedestrian door shall not increase by more than 20 %.  

CC.20.1 03  During  the  movemen t of  the  drive  i n  e i ther  d i recti on ,  the  actuati on  of  a  manual  
con trol  shal l  stop  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  has  a s i ng le  bu tton  for  con tro l l i ng  the  movement,  fu rther actuation  shal l  reverse  
the  d i recti on  of  movemen t.  

I f  the  drive  h as  th ree  bu ttons  for con tro l l i ng  the  movement,  one  bu tton  shal l  be  a  s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  affecti ng  au tomatic  modes  of  operation .  

Any bu tton  that  has  a s top functi on  shal l  not  requ i re  a key to  s top  the  drive .  

Compliance is checked by a manual test.  

CC.20.1 04  Drives  shal l  not  restart  au tomatical l y after the  movement  has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten ti onal  s toppi ng  can  be  caused  by i n terrupt i on  of  the  power supply o r  by operati on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  pedestri an  door.  

If the drive  is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  
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CC.20.1 05  Drives  shal l  i ncorporate  an  entrapment  protection  system  that  reduces  the  risk  
of  i n j u ry when  the  pedestrian  door moves  or shal l  be  ad j ustable  to  con tro l  the  energy of  the  
movemen t of  the  pedestrian  door.  

NOTE   I n  one  d i recti on  of  travel  o f  the  pedestri an  door,  CC. 20. 1 05. 1  can  be  met  and  CC. 20. 1 05. 2  can  be  met  i n  
the  opposi te  d i recti on  of  t ravel .   

For drives,  incorporating an entrapment protection system  that allows the pedestrian door 
to contact a person,  compliance is checked by the relevant tests specified in CC.20.105.2.   

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

CC.20. 1 05. 1  For drives  incorporating an entrapment protection system  with sensing 
devices that prevent the pedestrian door from coming into contact with a person,  compliance 
is checked by the following relevant tests.  

The drive is installed with a pedestrian door,  the force exerted by the drive being adjusted to 
its highest value in accordance with the instructions.  The drive is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

If the sensing devices are other than pressure sensitive pads,  the test specified in 
CC.20.105.1.1  is applied.  

If the sensing devices are pressure sensitive pads,  the test specified in CC.20.105.1.2 is 
applied.  

For pedestrian doors,  an entrapment protection system  with sensing devices that 
continuously adapt to environmental changes shall detect a stationary obstacle for at least 
30 s.  

CC.20.1 05. 1 . 1  The reference bodies for the tests shall be in accordance with Annex FF.   

For horizontally moving  pedestrian doors,  the drive is operated to open or close the door.  
For drives  for horizontally moving  pedestrian doors  other than revolving doors,  tests are 
carried out using the reference body positioned in the moving plane of the pedestrian door as 
shown in Figures EE.1  to EE.5 of Annex EE.  

The reference body CA is detected in all positions of the travel area of the doorset leaves.  

For drives  for revolving doors,  tests are carried out in accordance with Annex GG using the 
reference body positioned as shown in Figures EE.6 to EE.8 of Annex EE.  

CC.20. 1 05. 1 .2  If the entrapment protection system incorporates a pressure-sensitive floor 

pad,  a mass of 15 kg ±  0,5 kg having a diameter of approximately 60 mm is used.   

The following inactive floor pad areas are excluded from this requirement:  

–  the last 38 mm on each side of the pedestrian door opening width;  

–  60 mm along the junction of floor pads joined together side-by-side with the longest 
dimension perpendicular to the pedestrian door opening;  

–  90 mm along the junction of floor pads joined together side-by-side with the longest 
dimension parallel to the pedestrian door opening;  

–  150 mm across the junction of floor pads meeting at the threshold.   

NOTE  The  i nacti ve  f l oor areas  of  pressure  sensi t i ve  pads  are  shown  i n  Fi gu re  1 02.  



IEC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 35  – 
© I EC  201 7  

CC.20. 1 05.2  Entrapment protection systems  that allow the pedestrian door to contact a 
person shall only be used to reduce the risk of injury for: 

−  the opening movement of a sliding door with the leave(s) moving along a plain part and 
the distance between the front surface of the leave and the fixed side screen or wall is 
more than 100 mm and less or equal to 150 mm; 

−  the opening and closing movement of a balanced door; 

−  the opening movement of a folding door; 

−  the closing movement of a folding door only in combination with an entrapment 
protection system  with sensing devices that prevent the pedestrian door from coming 
into contact with a person installed at the outer side of the door; 

−  the movement of revolving doors in combination with the peripheral speed which shall not 
exceed 1  000 mm/s for a door with a diameter up to 3 000 mm and shall not exceed 
750 mm/s for a door with a diameter over 3 000 mm.  

For drives  incorporating an entrapment protection system  that allows the pedestrian door 
to contact a person,  compliance is checked by the following relevant tests.  

The drive is installed with a pedestrian door.  The force exerted by the drive is adjusted to the 
highest value if the force can be adjusted by the user during use or user maintenance.  
Otherwise,  the force is adjusted according to the installation instructions.  The drive is 
supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.   

The drive is operated to close and open the pedestrian door from the fully open and fully 
closed positions.  The forces between the leading edge and counter opposing edges shall not 
exceed the values stated in Annex HH when measured at points (F) according to Annex II.   

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

CC.20.1 05.3  Drives adjustable to control the energy of the movement of a pedestrian door,  
shall be in compliance with Annex JJ or Annex LL.  

Drives adjustable to control the energy of the movement of a pedestrian door shall only be 
used to reduce the risk of injury for: 

– the opening and closing movement of a sliding door when the movement is in accordance 
with Annex JJ; 

– the opening and closing movement of a swing door when the movement is in accordance 
with Annex JJ; 

– the opening and closing movement of a revolving door when the movement is in 
accordance with Annex JJ; 

– the opening movement of a swing door when the movement is in accordance with 
Annex LL and sufficient safety distances are provided (see Figure CC.1); 

– the closing movement of a swing door when the movement is in accordance with 
Annex LL.  

CC.20. 1 06  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th in  the  system  instal l at i on  wi ri ng .  

Compliance is checked by the following test.  
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The drive  is installed with a pedestrian door and supplied at rated voltage.  The drive  is 
operated to close the pedestrian door.  During the movement,  a short circuit or open circuit is 
simulated in the system installation wiring.   

Unless the system continues to operate normally,  the pedestrian door shall stop moving within 
one cycle of operation or the movement of the pedestrian door shall only be controlled by a 
biased-off switch by the time it has completed its movement.  

The test is repeated during the opening movement of the pedestrian door.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

Dimensions in millimetres 
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Figure CC.1  – Safety d istances for  open ing  movement  of  swing  door 
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Annex DD 
(normative)  

 
Drives for horizontal ly and  

vertical l y moving  doors and  gates  

NOTE  Pedestri an  doors  are  covered  i n  Annex CC.  

20 Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  N ot  appl icable.  

20.2  Addition: 

Moving  parts  of  drives  i n tended  to  be  i nstal l ed  at  a  he igh t  of  at  l east  2 , 5  m  above  the  g round  
or o ther access  level  are  considered  to  be  posi t i oned  so  to  provide  adequate  protection  
against  personal  i n j u ry i n  normal  use.  

NOTE  1 01  Stai rs  and  terraces  are  examples  of  access  l eve l s .  Su rfaces  not  normal l y  used  for  s tand ing  on ,  such  
as  wi ndow-s i l l s ,  and  movabl e  equ ipment  such  as  l adders,  are  not  cons idered  to  be  access  l evel s .   

DD.20.1 01  Drives  shal l  preven t  vertical l y moving  driven  parts  f rom  clos i ng  unexpected l y.  

Compliance is checked by the following test.  

The drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage  but is not operated.  Automatic operation of automatic drives is disabled.  It is loaded 
with 1 ,2 times the rated load applied for 30 min.  If the drive  is supplied with a driven part,  
the load is applied to the driven part and is equal to the highest force exerted by it.   

There shall be no movement except for initial removal of any play in the system.  

NOTE  1  The  h i g hest  force  i s  determ ined  wi th  the  driven  part  i n  the  most  un favourabl e  pos i t i on ,  the  dri ve not  
bei ng  energ i zed.  

The test is repeated with the supply disconnected.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20. 1 02  Where  a manual  release  or reversible d rive  i s  provided,  i t  shal l  be  easy to  
operate.  Operati on  of  the  re lease  shal l  not  g i ve  r ise  to  a  hazard  such  as  kickback or  
unexpected  operati on  of  the  drive .   

The drive  shal l  not  create  any hazard  when  the  manual  re lease  i s  acti vated .   

Operation  of  a  reversible d rive used  as  a  means  for a  manual  re lease  shal l  not  g i ve  ri se  to  a  
hazard.   

Compliance is checked by the following test.   

Automatic operation of automatic drives  is disabled.  
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The drive is installed with a driven part and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  The drive is adjusted for the highest opening 
and closing forces,  if such adjustment is mentioned in the instructions.  The manual release is 
operated when the driven part has stopped at each terminal position,  in turn.  The release or 
reversible drive shall be operable with a force not exceeding 220 N or a torque not 
exceeding 1 ,6 Nm.  The force is applied as stated in the instructions.  

The test is repeated with the power supply interrupted.  

When the manual release has been activated,  the power supply is then restored and the drive 
activated.  The drive shall not move,  or if the drive moves,  all requirements of this standard 
shall be met.   

DD.20.1 03  A mechan ical  fau l t  i n  the  drive  shal l  not  resu l t  i n  a  hazardous  operati on .  

Compliance is checked by inspection and,  if necessary,  by test.  

Drives  for balanced vertically driven parts  are not tested.  

NOTE  1  Balanced  vert i cal l y  driven  parts  can  u t i l i se  spri ngs ,  counterweigh ts  or o ther means  to  support  the  mass  
of  the  driven  part .  

The inspection shall evaluate which parts can affect the safety of operation and whether they 
are likely to break or become loose.  These parts may be part of the drive or used for 
connecting the drive  to the driven part.  

NOTE  2  Examples  of  parts  that  are  evaluated  are  screws,  pi ns ,  shafts ,  wheels ,  chai ns  and  supporti ng  parts .  

If inspection cannot determine whether the drive will continue to operate normally or stop its 
movement when the part has failed,  the following test is carried out.  

The drive is installed with a driven part,  the force exerted by the drive being adjusted to its 
highest value in accordance with the instructions.  The drive is supplied at the most 
unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

The faults are introduced one at a time and the drive is operated as in normal use.  

Unless the drive  and the driven part continue to operate normally,  all of the following 
conditions shall be fulfilled: 

– the drive  shall stop operating at least by the end of the cycle of movement; 

– further operation shall not be possible; 

– the speed of the driven part shall not increase by more than 20 % or it shall stop within 
300 mm.  

NOTE  3  For vert i cal l y  moving  doors,  an t i -d rop  or  equ i val en t  safety devi ces  m igh t  be  necessary.  

DD.20.1 04  Drives  con tro l l ed  by a biased-off  swi tch  shal l  stop when  the  actuating  member 
i s  re leased.  

Compliance is checked by the following test.  

The drive is installed with a driven part and supplied at the most unfavourable voltage 
between 0,94 and 1 ,06 times rated voltage.  It is operated to close the driven part.  
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When the actuating member is released,  the leading edge of the driven part shall stop within 
a distance of  

– for door or gate other than swing type,  50 mm when the opening gap does not exceed 
500 mm except for horizontally swinging driven parts  which shall stop within 100 mm; 

– for swing type door or gate,  100 mm when the opening gap does not exceed 500 mm; 

– for any type of door or gate,  100 mm when the opening gap exceeds 500 mm.  The test is 
repeated during the opening movement of the driven part.  

The requirement for the driven part to stop within the specified distance only applies if the 
closing force exerted by the driven part exceeds 150 N,  as measured in DD.20.107.2.1 .  

If the  drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20. 1 05   Du ring  the  movemen t of  the  drive i n  e i ther d i rection ,  the  actuation  of  a  manual  
con trol  shal l  s top  the  movement  i f  there  i s  no  separate  bu tton  for the  s top  function .   

I f  the  drive  has  a s i ng le  bu tton  for contro l l ing  the  movement,  fu rther actuation  shal l  reverse  
the  d i rection  of  movement.  

I f  the  drive  has  th ree  bu ttons  for con tro l l i ng  the  movement,  one  bu tton  shal l  be  a  s top  bu tton .  

These  requ i rements  do  not  appl y to  con tro ls  operati ng  automatic  drives .   

Any bu tton  that  has  a s top function  shal l  not  requ i re  a key to  s top  the  drive .  

Compliance is checked by a manual test.  

NOTE  The  test  can  be  carri ed  ou t  wi thou t  a  driven  part .  

If the drive  is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

DD.20.1 06  Drives  shal l  not  restart  au tomatical l y after the  movement has  stopped  un in ten -
ti onal l y.  

NOTE  1  Un i n ten t i onal  s toppi ng  may be  caused  by i n terrupt i on  of  the  power suppl y or  by operat i on  of  a  thermal  
cu t-out .  

Compliance is checked by the following tests.  

The drive is supplied at rated voltage  and operated under normal operation.  The supply is 
then interrupted.  After the supply is restored,  the drive shall not restart automatically.  
However,  automatic drives  may re-start,  provided that they function as in normal use.  

The drive is operated again and operation of the thermal cut-out is simulated.  After the fault 
condition has been removed,  the drive  shall not restart automatically.  However,  automatic 
drives  may re-start,  provided that they function as in normal use.  

NOTE  2  The  test  can  be  carri ed  ou t  wi thou t  a  dri ven  part .  
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DD.20.1 07  Drives  not  con trol l ed  by a biased  off  swi tch  shal l  i ncorporate  an  entrapment  
protection  system  that  reduces  the  risk of  i n j u ry when  the  driven  part  moves.  

If the drive is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

For drives  incorporating an entrapment protection system  with sensing devices that 
prevent the driven part from coming into contact with a person,  compliance is checked by the 
relevant tests specified in DD.20.107.1.  

For drives  incorporating an entrapment protection system  that allows the driven part to 
contact a person,  compliance is checked by the tests specified in 20. 107.2.  

For drives  incorporating an entrapment protection system  with a non-contact sensing 
device that moves with the leading edge of a driven part,  compliance is checked by the tests 
specified in DD.20.107.2.   

NOTE  I n  one  d i recti on  of  t ravel  o f  the  driven  part ,  DD. 20. 1 07. 1  can  be  met  and  DD. 20. 1 07. 2  can  be  met  i n  the  
opposi te  d i rect i on  of  trave l .   

DD.20.1 07. 1  The drive is installed with a driven part,  the force exerted by the drive being 
adjusted to its highest value in accordance with the instructions.  The drive is supplied at the 
most unfavourable voltage between 0,94 and 1 ,06 times rated voltage.  

If the sensing devices are other than pressure sensitive pads,  the tests specified in 
DD.20.107.1.1  to DD.20.107.1 .3 are applied.  

If the sensing devices are pressure sensitive pads,  the test specified in DD.20.107.1.4 is 
applied.  

DD.20. 1 07. 1 . 1  An obstacle having dimensions of approximately 

200 mm ×  300 mm ×  700 mm with three sides (one in each dimension) having a reflective 
surface,  obtained by use of mirrors,  fine grained stainless steel or white-gloss paint,  and the 
other three sides being non reflective surfaces painted dull-black,  is placed on the ground at 
any place in the path of the leading edges and planes of the driven part and in the most 
unfavourable position.  The tests with this obstacle shall be made using the non-reflective and 
reflective sides in turn.   

NOTE  The  l ead i ng  edge  i s  the  edge  of  the  driven  part  i n  the  d i rect i on  of  travel ,  e i ther open ing  or  c l os i ng .  

For horizontally moving driven parts,  the drive  is operated to open or close the driven part.  
If the driven part moves,  it shall stop or reverse its movement without contacting the 
obstacle.  

The obstacle is then located with the 700 mm dimension positioned vertically  and raised off 
the ground in the worst position between the ground and 300 mm below the driven part 
height or 2 500 mm,  whichever is lower.  

The drive is operated to close the driven part.  If the driven part moves,  it shall stop or 
reverse its movement without contacting the obstacle.  

DD.20.1 07. 1 .2  For vertically moving driven parts,  the obstacle used in DD.20.107.1.1  is 
placed on the ground at any place in the path of the leading edge along its 300 mm length 
across the driven part opening.   
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For vertically moving driven parts,  the drive is operated to close the driven part from 
heights of 100 mm,  1  000 mm and the fully open position of the driven part.  The driven part 
shall not move or shall only move in the opening direction.   

DD.20. 1 07. 1 .3  For horizontally and vertically moving driven parts,  the obstacle used in 
DD.20.107.1.1  is located with the 700 mm dimension positioned vertically and is moved at a 

speed of 3 m/s ±  0,6 m/s.  

For both horizontally and vertically moving driven parts,  the obstacle is moved in a straight 
line through the plane of the driven part opening at the most unfavourable angle.   

The drive is operated to close the driven part.  The driven part shall stop or reverse its 
movement without contacting the obstacle.  

DD.20.1 07.1 .4  If the entrapment protection system incorporates a pressure-sensitive floor 

pad,  a mass of 15 kg ±  0,5 kg having a diameter of approximately 60 mm is used instead of 
the wooden obstacle.   

The mass is placed in the path of the driven part and the  drive is operated,  the driven part 
shall stop or reverse its movement before contacting the mass.  

The following inactive floor pad areas are excluded from this requirement:  

–  the last 38 mm on each side of the driven part opening width;  

–  60 mm along the junction of floor pads joined together side-by-side with the longest 
dimension perpendicular to the driven part opening;  

–  90 mm along the junction of floor pads joined together side-by-side with the longest 
dimension parallel to the driven part opening;  

–  150 mm across the junction of floor pads meeting at the threshold.   

NOTE  1  The  i nacti ve  f l oor areas  of  pressu re  sensi t i ve  pads  are  shown  i n  Fi gu re  1 02.  

DD.20.1 07.2  The drive is installed with a driven part.  The force exerted by the drive  is 
adjusted to the highest value if the force can be adjusted by the user during use or user 
maintenance.  Otherwise,  the force is adjusted according to the installation instructions.  The 
drive is supplied at the most unfavourable voltage between 0,94 and 1 ,06 times rated 
voltage.   

The test of DD.20.107.2.1  is applied and  

– if the drive is intended to be used with vertically moving driven parts  having openings in 
which a 50 mm tube can be inserted,  the test of DD.20.107.2.2 is applied for an opening 
movement;  

– if the drive  is an automatic drive,  or a drive  that operates the driven part in at least one 
direction by a command that can be initiated via a connection to a telecommunication or 
communication network,  the test of DD.20.107.2.3 is applied.  

DD.20. 1 07.2. 1  The drive is operated to close and open the driven part from the fully open 
and fully closed positions.  The forces between the leading edge and counter opposing edges 
shall not exceed   

– 150 N during the first 5 s after the force has exceeded 25 N;  

– 25 N thereafter;  

or  

– 400 N during the first 0,75 s after the force has exceeded 150 N;  

– 150 N during a further period of 4,25 s;  
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– 25 N thereafter; 

or for vertically moving driven parts  used as a door; 

–  600 N during the first 2 s after the force has exceeded 150 N for driven parts  that do not 
swing outward and meet DD.20.107.2.3; 

–  400 N during the first 2 s after the force has exceeded 150 N for driven parts  that swing 
outward; 

–  150 N during a further period of 3 s; 

–  25 N thereafter.  

However,  after 0,75 s,  peaks lower than 400 N are allowed,  if 

– they are decreasing from one to the other,  and 

– the period of oscillation is ≤  1  s,  and 

– the average force calculated over the remaining period of 4,25 s is ≤  150 N.  

The force is measured by means of an instrument that incorporates a rigid plate having a 

diameter of 80 mm and a spring having a ratio of 500 N/mm ±  50 N/mm.  The spring acts on a 
sensing element that is connected to an amplifier having a rise and fall time not exceeding 
5 ms.  

For vertically moving driven parts,  the values apply to the vertical component of the closing 
and opening forces and between any counter opposing edges of moving parts.   

For vertically moving driven parts,  the force is measured on the leading edge of the driven 
part when the dimension of the gap is  

–  50 mm;  

–  300 mm;  

–  500 mm;  

–  2 500 mm or 300 mm below the maximum if this is less.   

For vertically moving driven parts,  the force is measured at the following locations:  

–  in the centre of the leading edge;  

–  200 mm from each end of the leading edge if this edge is longer than 800 mm.  

For horizontally moving driven parts,  the force is measured on the leading edge of the driven 
part,  at the following heights,  when the dimension of the gap is 50 mm and 500 mm:  

–  50 mm;  

–  300 mm from the top,  for driven parts  between 1 ,2 m and 2,5 m in height;  

–  2 500 mm,  for driven parts  more than 2,8 m in height;  

–  in the centre,  for driven parts  not more than 2,8 m in height.   

DD.20.1 07.2.2  Drives,  intended to be used with a vertically moving driven part having 
openings in which a 50 mm diameter cylinder can be inserted,  are subjected to an opening 

test with the driven part loaded with a mass of 20 kg ±  0,5 kg.  The mass,  having dimensions 

of approximately 200 mm ×  200 mm ×  200 mm,  is fixed to the driven part in the most 
unfavourable place,  with one edge adjacent to the bottom edge of the driven part.   

The drive is operated to open the driven part.  If the bottom edge of the driven part moves 
more than 500 mm,  the movement of the driven part shall stop before the test piece comes 
into contact with the lintel.   



I EC 60335-2-1 03:201 5+AMD1 :201 7  CSV  – 43  – 
© I EC  201 7  

DD.20. 1 07.2.3  An obstacle as described in DD.20.107.1 .1  except having dimensions of 

approximately 80 mm ×  300 mm and a height of 100 mm is placed on the ground and centrally 
along its 300 mm length across the plane of the driven part opening.  The drive  is operated to 
close the driven part from opening gaps of 100 mm,  1  000 mm and the fully open position of 
the driven part.  The driven part shall not move or only move in the opening direction.  The 
tests with this obstacle shall be made using the non-reflective and reflective sides in turn.  

The test is repeated from the fully open position with the obstacle positioned at 100 mm from 
each end of the driven part opening in turn.   

A cylindrical obstacle,  having a diameter of 50 mm and a length of 850 mm,  is suspended by 
one end at a height of 900 mm above the ground and centrally in the driven part opening.   

The drive is operated to close the driven part and the cylinder is swung across the driven 
part opening from an angle of 45°.  The entrapment protection system  shall cause the 
driven part to reverse its movement.   

DD.20.1 08  Entrapment  protection  systems  shal l  provide  an  adequate  l evel  of  protection  i n  
the  even t  of  a  fai l u re  wi th in  the  system  instal lat i on  wi ri ng .  

Compliance is checked by the following test,  unless the entrapment protection system  is a 
biased-off switch.   

The drive  is installed with a driven part and supplied at rated voltage.  The drive  is operated 
to close the driven part.  During the movement,  a short circuit or open circuit is simulated in 
the system installation wiring.   

Unless the entrapment protection system  continues to operate normally,  the driven part 
shall stop moving within one cycle of operation or the movement of the driven part shall only 
be controlled by a biased-off switch  by the time it has completed its movement.  

The test is repeated during the opening movement of the driven part.  

If the drive  is controlled by a programmable electronic circuit,  the software shall contain 
measures to control the fault/error conditions specified in Table R.1  and is evaluated in 
accordance with the relevant requirements of Annex R.  

 



 – 44  – IEC  60335-2-1 03:201 5+AMD1 :201 7  CSV  
  © I EC  201 7  

Annex EE  
(normative)  

 
Measuring  point  for  protective  devices of  
horizontal l y moving  pedestrian  doors  

Dimensions in millimetres 

   

Key  

 
protected  area 

Figure EE.1  – Sing le-leaf  sl id ing  doorset  

Dimensions in millimetres 

 

Key  

 
protected  area  

Figure EE.2  – Double-leaf  sl id ing  doorset  
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Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.3  – Sing le-leaf  swing  doorset  

Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.4  – Double-leaf  swing  doorset  

IEC 
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Dimensions in millimetres 

 

Key 

 
protected  area  

Figure EE.5  – Fold ing  doorset  
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Key 

a pi vot  po i n t  for doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm  

c  test  2  (wi th  CA)  for al l  doorset  d i ameters,  see  al so  Clause  GG . 1  i n  Annex GG  

X protected  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.6  – Revolving  doorset,  two  l eaves  
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f  

1
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0
0
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Key 

a pi vot  po i n t  for  doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm ,  see  al so  GG. 1  i n  Annex GG  

c  test  2  (wi th  CA)  for  al l  doorset  d i ameters ,  see  al so  Clause  GG . 1  i n  Annex GG  

X protect i on  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.7  – Revolving  doorset,  th ree  l eaves  
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Key 

a pi vot  po i n t  for  doorsets  wi th  a  break-ou t  system  

b  test  1  (wi th  CA)  for doorset  d i ameters  g reater than  3  000  mm  

c  test  2  (wi th  CA)  for al l  doorset  d i ameters,  see  al so  Clause  GG . 1  i n  Annex GG  

X protect i on  area  

a)  Reference body posi tions  for  test  1  and  test  2  

 

Key 

d  test  3  (wi th  CB)  i n  cen tre  of  doorset  l eaf  

b)  Reference body posi tion  for  test  3  

IEC 

IEC 

d  
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Key 

e  test  4  (wi th  the  combinati on  of  CB  and  CA)  for  al l  doorset  d i ameters ,  i n  cen tre  of  doorset  l eaf  

c)  Reference body posi tion  for  test  4  

 

Key 

f  test  5  (wi th  CB)  for al l  doorset  d i ameters  

d)  Reference body posi tion  for  test  5  

Figure EE.8  – Revolving  doorset,  four l eaves  
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Annex FF 
(normative)  

 
Reference bodies  

Annex FF  i s  appl icable  to  entrapment  protection  system  sens ing  devices  based  on  acti ve  
optoelectron ic  protecti ve  devices  respons ive  to  d i ffuse  ref lect ion  (AOPDDRs)  us ing  a  
rad iati on  wavelength  in  the  range  820  nm  to  946  nm .  For sensing  devices  us ing  other  
technolog ies,  th is  annex  may be  used  as  a  g u i de.  

An  entrapment  protection  system  shal l  always  be  tested  on  a complete  power operated  
doorset  assembl y.  

The  CA reference  body (see  Figure  FF. 1 a)  i s  a  box  wi th  the  d imens ions  

0, 7  m  ×  0 , 3  m  ×  0 , 2  m .  Both  the  top s i de  and  two  s i des  that  meet  are  made of  a  material  wi th  
a d i ffuse  ref lectance  value  i n  the  range  of  2  % to  5  % of  the  waveleng th  of  the  entrapment  
protection  system  transm i tter (e. g .  I C  antis tat ic  foam ;  see  also  F igure  3  of  I EC 61 496-3:2008  
for fu rther materials)  wh i l e  the  o ther two  s ides  are  made  of  a  material  wi th  a  d i ffuse  
refl ectance  value  i n  the  range  of  80  % to  90  % of  the  waveleng th  of  the  entrapment  
protection  system  transm i tter  (e . g .  wh i te  paper) .  The  base  of  the  reference  body i s  not  
def ined  as  i t  does  not  serve  any purpose  i n  the  test.   

The  CB reference  body (SEE Figure  FF. 1 b)   i s  made  of  a  matt-black elastomer wi th  a Shore-A 

hardness  of  70  ±  5  and  a d i ffuse  ref lectance  value  in  the  range  of  1 0  % to  90  % of  the  
wavelength  of  the  entrapment  protection  system  transm i tter.  

The  reference  body shal l  be  detected  and  the  doorset  shal l  then  e i ther stop  before  i t  touches  
the  reference  body,  or  reverse  or  swi tch  over  to  l ow-speed  moti on  as  described  i n  the  product  
documentation .  

Entrapment  protection  systems  wh ich  do  not  move  wi th  the  doorset  l eave(s)  shal l  be  tested  
us ing  al l  re levant  s ides  of  the  CA reference  body.  
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Dimensions in millimetres 

 
 

a)  CA reference  body  b)  CB  reference  body  

 

D i ffuse  refl ectance  value  i n  the  range  of  
2  %  to  5  %  at  the  wavel eng th  o f  the  
transm i tter of  the  entrapment  protection  
system  

 

D i ffuse  ref l ectance  value  i n  the  range  of  
80  % to  90  % at  the  wavel eng th  of  the  
transm i tter  of  the  entrapment  protection  
system  

 

 

D i ffuse  refl ectance  value  i n  the  range  of  
1 0  % to  90  % at  the  wavel eng th  of  the  
transm i tter of  the  entrapment  protection  
system  

  
 

Figure FF. 1  – Reference bod ies  
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Annex GG  
(normative)  

 
Test method  of entrapment protection  system  

of drives for revolving  doors  

GG.1  Main  closing  edge/opposing  closing  edge – no  contact  protection  

I f  the  hazard  between  the  main  cl os ing  edge  and  opposing  c los i ng  edge  i s  protected  by an  
entrapment  protection  system  no t  al l owing  con tact  wi th  the  doorset  i t  shal l  be  tested  us ing  
a CA reference  body (see  Annex FF) .  The  CA reference  body shal l  be  l ocated  next  to  the  
oppos ing  c los ing  edge  and  shal l  not  be  touched  by the  doorset  l eaf  (see  test  2  i n  F igures  
EE. 6a,  EE. 7a and  EE.8a) .  

For doorsets  d iameters  g reater than  3  000  mm  the  CA reference  body shal l  add i t i onal l y be  
l ocated  next  to  the  edge  of  the  doorset   moving  l eaf  and  shal l  not  be  touched  by the  doorset  
l eaf  i tse l f  (see  test  1  i n  Fi gures  EE. 6a,  EE.7a and  EE. 8a)  

GG.2 Main  closing  edge/opposing  closing  edge – contact  protection  

I f  the  hazard  between  the  main  c los i ng  edge  and  oppos ing  clos ing  edge  i s  protected  by a  
device  or combinati on  of  devices  al l owing  con tact  wi th  the  doorset  i t  shal l  be  tested  by a force  
measurement accord ing  to  Annex HH  at  an  open ing  wid th  as  speci fi ed  i n  F igures  I I . 4  or  I I . 5  or  
I I . 6 .  I f  e l ectro-sensi t i ve  protecti ve  equ ipmen t (ESPE)  i s  used  for speed  reduction ,  the  test  
shal l  be  carri ed  ou t  at  the  speed  after acti vati on  of  the  ESPE.  

GG.3 Secondary closing  edge/floor  

The entrapment  protection  system  protecti ng  the  hazard  between  the  secondary cl os ing  
edge  and  the  f l oor shal l  be  tested  us i ng  the  CB reference  body.  

The  CB reference  body i s  pos i t ioned  on  the  f loor so  that  i t  cannot  be  pushed  away.  The  
doorset  shal l  come to  a  stop  wi thout  complete ly pass ing  over the  reference  body or the  
reference  body being  touched  by the  doorset  l eaf  i n  the  s lan ted  areas.  Con tact  wi th  the  
f lexible  parts  of  the  protecti ve  equ ipmen t i s  accepted  (see  test  3  i n  F igures  EE. 6c,  EE. 7c and  
EE. 8c) .  I f  an  entrapment  protection  system  i s  used  for  speed  reduction ,  the  test  shal l  be  
carried  ou t  wi th  the  combination  of  test  bod ies  CB and  CA (see  test  4  i n  F igures  EE. 6d ,  EE. 7d  
and  EE. 8d) .  

The  test  need  not  be  performed  i f  th i s  hazard  i s  safeguarded  by safety d is tances.  

GG.4 Main  closing  edge/inside wal l  

The entrapment  protection  system  protecti ng  the  hazard  between  main  closi ng  edge  and  
the  i ns ide  wal l  shal l  be  tested  by means  of  the  CB  reference  body.   

The  reference  body i s  posi t i oned  at  a  he ight  of  1  200  mm  above  the  f l oor on  the  drum  wal l  as  
shown  i n  test  5  i n  F i gu res  EE. 6d ,  EE. 7d  and  EE. 8d .  During  the  test ,  the  reference  body shal l  
not  come i n to  con tact  wi th  the  doorset  leaf.  Contact  wi th  the  f l exible  parts  of  the  protecti ve  
equ ipment  i s  accepted .  
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Annex HH  
(normative)  

 
Limi tation  of impact  forces of  pedestrian  doors  

HH.1  Permissible dynamic forces  

The values  of  d ynam ic  force  generated  by the  doorset  l eaf  when  impacti ng  a  person  or an  
obstacle  shal l  be  cons idered  to  be  safe  i f  the  l im i ts  speci fi ed  i n  Table  HH . 1  are  not  exceeded,  
when  measured  accord ing  to  Annex I I  wi th  an  i nstrument compl yi ng  wi th  Clause  HH . 3  or 
HH .4.  

Table  HH.1  – Permissible dynamic  forces   

Doorset  type  

Permissible  d ynamic  forces  Measuring  points  

Between  closing  edges  and  opposing   
closing  edges  i n  gaps  of  a  

 
<  200  mm  200  mm   

to  500  mm  
>  500  mm 

Sl i d i ng  doorset  and  
s l i d i ng /swi ng  
(balanced)  doorset  

400  N  700  N  1  400  N  Fi gu res  I I . 1  and  I I . 2  

Fo ld i ng  doorset  400  N  700  N  1  400  N  Fi gu res  I I . 3  

Revol vi ng  doorset  400  N  700  N  1  400  N  Fi gu res  I I . 4  to  I I . 6  

Flat  areas  are  areas  other than  cl os i ng  edges  >  0 , 1  m 2  and  wi th  no  s i de  <  1 00  mm .  

The  above  val ues  shal l  be  the  maximum  al l owed  wi th i n  a  maximum  peri od  of  t ime  of  0 , 75  s  (Td  <  0 , 75  s ) .  

a  The  oppos ing  cl os i ng  edge  may al so  be  a  second  mai n  c l os i ng  edge  or  f l at  areas  around  the  open i ng  
doorset.  

 

The l eaf  force  measuremen ts  shal l  not  exceed  the  profi l e  shown  i n  Figure  HH . 1 .  
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Key 

F
d
 maximum  force  measured  du ri ng  the  dynam ic  peri od  T

d
 ( dynam ic  force)  – see  Table  1  for perm i tted  values  

T
d
 peri od  of  t ime  of  max.  0 , 75  s  s tart i ng  from  the  f i rst  measured  force  exceed ing  1 50  N  

F
s
 maximum  force  measured  ou ts i de  the  dynam ic  peri od  T

d
 (s tat i c  force)  

T
t
 peri od  of  5  s  s tart i ng  f rom  the  f i rst  measured  force  exceed ing  80  N  and  i ncl ud i ng  T

d
  

Figure HH .1  – Force versus t ime 

HH.2  Permissible static  forces  

After Td  has  e lapsed ,  no  static  force  >1 50  N  i s  al l owed .  Th is  s tatic  force  shal l  come down  to  

<  80  N  after a  total  t ime  T
t
 o f  maximum  5  s .  

However,  after Td ,  peaks  exceed ing  1 50  N  bu t  l ower than  the  adm issible  dynam ic  forces  
shown  i n  Table  1  are  accepted  i f:  

– they are  decreasing  from  one  to  the  other;  and  

– the  period  of  osci l l ati on  i s  ≤  1  s ;  and  

– the  average  force  calcu lated  over the  period  of  Tt  – Td  i s  ≤  1 50  N .  

HH.3  Impact  force measuring  equipment  

The test  equ ipment  for  measuri ng  forces  shal l  consist  of  the  fo l lowing  parts :  

a)  two  contact  areas  wi th  a  d iameter  of  80  mm .  The  contact  areas  shal l  be  made  of  a  hard  
material  wi th  su ff ic i en t  s treng th ,  e. g .  s teel ;  

b)  spring  that  g i ves  the  con tact  area a  spri ng  rat i o  of  500  N /mm  ±  50  N /mm;  

c)  l oad  cel l ;  

d )  t ime  measuri ng  device;  

e)  measuring  value  d isplay/measuring  value  ou tpu t  device.  

The  measuri ng  equ ipment  shal l  comply wi th  the  fo l l owing  speci f ication :  

– ri s ing /fal l i ng  t ime  of  the  l oad  ce l l  ampl i f ier  <  5  ms;  

IEC 

80  N  

t 
Tt  

Td  

1 50  N  

80  N  

Fs  

Fd  

F 
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– the  equ ipmen t shal l  be  able  to  g i ve  measured  values  wi th  an  accuracy of  at  least  ±  5  % or 

±  1 0  N ,  wh ichever  i s  the  maximum  deviat ion ;  

– measurements  to  be  g i ven  i n  g raph ical  form  or  by d isplaying  the  values.  

HH.4  Field  impact  force measuring  equipment  

Fie ld  measuring  equ ipment  need  not  d i splay the  values  and  accuracy shal l  at  least  be  ±  1 0  % 

or ±  20  N  of  measured  values,  wh ichever i s  the  maximum  deviati on .  Cal i bration  shal l  be  
performed  at  l east  once  per  year.  

 



IEC  60335-2-1 03:201 5+AMD1 :201 7  CSV  – 59  – 
© I EC  201 7  

Annex I I  
(normative)  

 
Measuring  points  for l imi tation  of  
impact forces of pedestrian  doors  

Forces  (see  Table  HH . 1 )  shal l  be  measured  at  the  measuri ng  po in ts  (F)  shown  i n  F igures  I I . 1  
to  I I . 6  wi th  the  i nstrument  of  C lause  HH .3  or HH .4.  

Dimensions in millimetres 

 

Figure I I . 1  – Sing le-leaf  sl id ing  doorset  

Dimensions in millimetres 

 

Figure I I .2  – Double- leaf  s l id ing  doorset  

Dimensions in millimetres 
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IEC 
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Figure I I .3  – Fold ing  doorset  

Dimensions in millimetres 

 

Figure I I .4  – Revolving  doorset,  2- leaf  

Dimensions in millimetres 
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Figure I I .5  – Revolving  doorset,  3- leaf  

Dimensions in millimetres 

 

Figure I I .6  – Revolving  doorset,  4-leaf  
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Annex JJ  
(normative)  

 
Low energy movement of pedestrian  doors  

JJ.1  Low energy movement  

JJ . 1 . 1  General  

The force  requ i red  to  preven t  a stopped  doorset  from  open ing  or closi ng  any fu rther – 
measured  at  the  main  c l os ing  edge  i n  the  d i rection  of  travel  – shal l  not  exceed  67  N  at  any 
po in t  i n  the  open ing  or  c l os ing  cycle .  

The  kinetic  energy of  a  doorset  i n  motion  shal l  not  exceed  1 , 69  J .  Annex KK states  the  speed  
sett ings  for various  wid ths  and  masses  of  doorsets  requ i red  to  obtain  resu l ts  con form ing  to  
th is  requ i remen t.  

I n  the  event  of  any i n terruption  of  mains  power or  fai l u re  of  the  drive ,  i t  shal l  be  possible  to  
open  the  doorset  wi th  a  manual  force  not  exceed ing  67  N  to  re lease  a l atch  and  90  N  to  open  
the  doorset,  when  the  force  i s  appl ied  to  the  main  closi ng  edge  i n  the  d i recti on  of  travel .  

Low energy movement of  the  doorset  i s  general l y not  protected  wi th  add i t i onal  protecti ve  
devices  because  the  kinetic  energy l evels  are  not  cons idered  to  be  hazardous.  However,  use  
of  low energy doorset  movement  shou ld  on l y be  cons idered  when  the  r i sk assessment has  
taken  account  of  e lderl y,  frai l  and  d isabled  users  and  i nd icates  that  the  ri sk to  these  users  i s  
l ow.  

A s tatic  c los ing  force  up  to  1 50  N  i s  al l owed:  

– when  the  gap between  the  main  c los ing  edge  and  the  coun ter-clos ing  edge  i s  ≤  8  mm  for 
swing  doorsets;  or  

– du ri ng  the  l ast  50  mm  for any type  of  s l i d ing  and  fo ld i ng  doorsets .  

JJ .1 .2  Add i tional  requ i rements for  low-energy movement  of  h inged  and  swing  
doorsets  

JJ . 1 .2. 1  Open ing  time  

Doorsets  shal l  open  from  closed  to  back check,  or  80°  wh ichever occurs  f i rst,  i n  3  s  or  l onger  
as  requ i red  i n  Table  KK1 .  Back check shal l  not  occur before  60°  open ing .  I f  the  doorset  opens  
more  than  90°,  i t  shal l  conti nue  at  the  same rate  as  back check speed.   

NOTE  Back check – Back check i s  the  checking  or  s l owing  down  of  the  speed  of  doorset  open ing  before  bei ng  
fu l l y  opened  (al so  cal l ed  open  check) .  

JJ . 1 .2.2  Closing  t ime 

I t  shal l  be  poss ible  to  ad just  the  doorset  on  s i te  to  c lose  from  90°  to  1 0°  i n  not  less  than  3  s  
and  from  1 0°  to  fu l l y cl osed  i n  not  l ess  than  1 , 5  s  as  requ i red  i n  Table  KK. 1 .  
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Annex KK 
(normative)  

 
Speed  setting  for low energy movement  of pedestrian  doors 

KK.1  Speed  settings for low energy power operated  swing  doorsets  

Table  KK. 1  shows  the  m in imum  open ing  time  ( i n  seconds)  to  back-check or  to  80°  open  or 
m in imum  clos i ng  t ime  ( in  seconds)  from  90°  to  1 0°  open  for most  common  doorset  widths  and  
masses.  

Table  KK.1  – Speed  sett ings  

Width  of  
doorset  l eaf   

m  

Mass  of  doorset  l eaf  
kg  

50  60  70  80  90  

Time  
s  

0, 75  3 , 0  3 , 0  3 , 0  3 , 0  3 , 2  

0 , 85  3 , 0  3 , 0  3 , 2  3 , 4  3 , 6  

1 , 00  3 , 2  3 , 4  3 , 7  4, 0  4, 2  

1 , 20  3 , 8  4, 1  4, 5  4, 8  5 , 0  

NOTE  Cal cu l ated  wi th  an  energy 1 , 69  J  and  val ues  for t ime   rounded  up  to  nearest  one  decimal  place.  

 

The m in imum  open ing  t ime  for doorsets  of  other  wid ths  and/or masses  shal l  be  calcu lated  
us ing  the  fo l lowing  formu la:  

 2,26

mD
t =  

where   

t  i s  the  t ime,  i n  s ;  

D  i s  the  doorset  wid th ,  i n  m ;  

m   i s  the  mass  of  the  doorset  l eaf,  i n  kg ;  

2, 26   i s  the  convers ion  factor  (un i ts  mKg½ s -1  ) .  

KK.2  Speed  settings for low energy sl id ing  doorsets  

Table  KK.2  shows  the  m in imum  travel l i ng  t ime  per doorset  l eaf  referred  to  the  doorset  mass 
and  the  travel l i ng  d istance  per doorset  l eaf.  
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Table  KK.2  – M in imum  travel l i ng  t ime  
per doorset  l eaf  vs.  mass  of  door l eaf  

90  % 
travel l ing  
d istance 
per l eaf  

D 

Mass of  doorset  l eaf  m  
kg  

1 50  1 40  1 30  1 20  1 1 0  1 00  90  80  70  60  50  40  30  20  1 0  

Maximum  travel l i ng  speed  v  
m/s  

0, 1 5  0 , 1 6  0 , 1 6  0 , 1 7  0 , 1 8  0 , 1 8  0 , 1 9  0 , 21  0 , 22  0 , 24  0 , 26  0 , 29  0 , 34  0 , 41  0 , 58  

m  
Min imum  travel l ing  t ime t  

s  

0, 7  4, 7  4, 6  4, 4  4, 2  4, 0  3 , 9  3 , 7  3 , 5  3 , 2  3 , 0  2 , 7  2 , 5  2 , 1  1 , 8  1 , 3  

0 , 8  5, 4  5 , 2  5 , 0  4, 8  4, 6  4, 4  4, 2  3 , 9  3 , 7  3 , 4  3 , 1  2 , 8  2 , 4  2 , 0  1 , 4  

0 , 9  6, 0  5 , 8  5 , 6  5 , 4  5 , 2  4, 9  4, 7  4, 4  4, 1  3 , 8  3 , 5  3 , 1  2 , 7  2 , 2  1 , 6  

1 , 0  6, 7  6 , 5  6 , 3  6 , 0  5 , 8  5 , 5  5, 2  4, 9  4, 6  4, 3  3 , 9  3 , 5  3 , 0  2 , 5  1 , 8  

1 , 1  7, 4  7, 1  6 , 9  6 , 6  6 , 3  6 , 0  5, 7  5 , 4  5 , 1  4, 7  4, 3  3 , 8  3 , 3  2 , 7  1 , 9  

1 , 2  8, 0  7, 8  7, 5  7, 2  6 , 9  6 , 6  6, 2  5 , 9  5 , 5  5, 1  4, 7  4, 2  3 , 6  3 , 0  2 , 1  

1 , 3  8, 7  8 , 4  8 , 1  7 , 8  7, 5  7, 1  6 , 8  6 , 4  6 , 0  5, 5  5, 0  4, 5  3 , 9  3 , 2  2 , 3  

1 , 4  9 , 4  9 , 1  8 , 7  8 , 4  8 , 0  7, 7  7, 3  6 , 9  6 , 4  5, 9  5, 4  4, 9  4, 2  3 , 5  2 , 5  

1 , 5  1 0 , 0  9 , 7  9 , 4  9 , 0  8 , 6  8 , 2  7, 8  7, 3  6 , 9  6, 4  5 , 8  5 , 2  4, 5  3 , 7  2 , 6  

 

NOTE  For te l escopi c  s l i d i ng  doorsets ,  the  t ravel l i ng  d i stance  appl i es  to  the  fast  moving  l eaf .  

The maximum  speed  for doorsets  of  other masses  shal l  be  calcu lated  us i ng  the  kinetic  energ y 
formu la,  considering  that  the  maximum  adm i tted  energy i s  1 , 69  J :  

Ec   =   ½  m  v2
 
 =  1 , 69  (J )  

By knowing  the  l eaf  weight  i t  i s  poss ible  to  calcu late  the  maximum  al lowed  speed  as  fo l l ows:  

m

E
v c2
=  (m /s)  

where  

v  i s  the  speed ,  i n  m /s;  

Ec   i s  the  kinetic  energy,  i n  J  (always  1 , 69  J ) ;  

m   i s  the  mass  of  the  doorset  l eaf,  i n  kg .  

Time  sett i ngs  for o ther travel l i ng  d istances  per l eaf  and  masses  shal l  be  calcu lated  us ing  the  
fo l l owing  formu la:  

v

D
t =  

where  

t i s  the  travel l i ng  t ime  for open ing  or c l os ing ,  i n  (s) ;  

D  i s  90  % of  the  travel l i ng  d istance  of  the  leaf,  i n  (m ) ;  

v i s  the  doorset  speed ,  i n  (m /s) .  
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Annex LL  
(normative)  

 
Safeguarding  of swing  pedestrian  doors 

 

 

Key 

1  protect i ve  devi ce  

2   fast  area requ i ri ng  protecti on  

3   s l ow area  

4   rad i us  of  s l ow area (rs low area)  

5   rad i us  of  the  door (rdoorset)  

6   rad i us  of  the  protected  area (dprotected )  

Figure LL.1  – Areas of  the door sweep  

Figu re  LL. 1  shows  the  areas  of  the  door sweep.  

Table  LL. 1  shows  the  m in imum  d istance  from  the  l ead ing  edge  to  be  protected .   

IEC 

1  

1  

2  3  
4
 

6
 

5
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Table  LL.1  – M in imum  width  of  door l eaf  to  be protected  vs.   
rad ius  of  doorset  and  doorset  travel l ing  t ime  

r
doorset

 

m  

Time  
s  

1  1 , 5  2  2 , 5  3  3 , 5  4  4, 5  5  5 , 5  6  

r
slow area

  

m  

0, 1 6  0 , 24  0 , 32  0 , 4  0 , 48  0 , 56  0 , 64  0 , 72  0 , 8  0 , 88  0 , 95  

d
protected

  

m  

0, 7  0 , 54  0 , 46  0 , 38  0 , 30  0 , 22  0 , 1 4  0 , 06  – – – – 

0 , 8  0 , 64  0 , 56  0 , 48  0 , 40  0 , 32  0 , 24  0 , 1 6  0 , 08  – – – 

0 , 9  0 , 74  0 , 66  0 , 58  0 , 50  0 , 42  0 , 34  0 , 26  0 , 1 8  0 , 1 0  0 , 02  – 

1 , 0  0 , 84  0 , 76  0 , 68  0 , 60  0 , 52  0 , 44  0 , 36  0 , 28  0 , 20  0 , 1 2  0 , 05  

1 , 1  0 , 94  0 , 86  0 , 78  0 , 70  0 , 62  0 , 54  0 , 46  0 , 38  0 , 30  0 , 22  0 , 1 5  

1 , 2  1 , 04  0 , 96  0 , 88  0 , 80  0 , 72  0 , 64  0 , 56  0 , 48  0 , 40  0 , 32  0 , 25  

1 , 3  1 , 1 4  1 , 06  0 , 98  0 , 90  0 , 82  0 , 74  0 , 66  0 , 58  0 , 50  0 , 42  0 , 35  

1 , 4  1 , 24  1 , 1 6  1 , 08  1 , 00  0 , 92  0 , 84  0 , 76  0 , 68  0 , 60  0 , 52  0 , 45  

1 , 5  1 , 34  1 , 26  1 , 1 8  1 , 1 0  1 , 02  0 , 94  0 , 86  0 , 78  0 , 70  0 , 62  0 , 55  

1 , 6  1 , 44  1 , 36  1 , 28  1 , 20  1 , 1 2  1 , 04  0 , 96  0 , 88  0 , 80  0 , 72  0 , 65  

1 , 7  1 , 54  1 , 46  1 , 38  1 , 30  1 , 22  1 , 1 4  1 , 06  0 , 98  0 , 90  0 , 82  0 , 75  

1 , 8  1 , 64  1 , 56  1 , 48  1 , 40  1 , 32  1 , 24  1 , 1 6  1 , 08  1 , 00  0 , 92  0 , 85  

 

The open ing  t ime  i s  measured  from  0°  to  80°  and  the  c los ing  t ime  from  90°  to  1 0°  

rslow area and  the  width  of  the  doorset  wh ich  needs  to  be  protected  (dprotected)  by 

protecti ve  devices  for doorsets  wi th  o ther open ing  and  cl os ing  times  shal l  be  calcu lated  us ing  

the  fo l l owing  formu las:  

t,tvr ⋅=⋅⋅
π

= 1 60
2

areaslow  

dprotected  =  rdoorset  – rs low area  

where  

t  i s  the  t ime,  i n  s ;  

rslow area   i s  the  rad ius  of  the  s l ow area,  i n  m ;  

v  i s  the  max.  al l owed  co l l i s i on  speed  of  0 , 25  m /s;  

0 , 1 6   i s  the  convers ion  factor,  i n  m /s;  

dprotected   i s  the  width  of  the  doorset  wh ich  needs  to  be  protected.  
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Bibl iography 

The bibl i ography of  Part  1  i s  appl icable  except  as  fo l l ows.  

Addition: 

IEC 60335-2-95,  Household and similar electrical appliances – Safety – Part 2-95: Particular 
requirements for drives for vertically moving garage doors for residential use 

IEC 60335-2-97,  Household and similar electrical appliances – Safety – Part 2-97: Particular 
requirements for drives for rolling shutters,  awnings,  blinds and similar equipment 

ISO 21 927-2,  Smoke and heat control systems – Part 2: Specification for natural smoke and 
heat exhaust ventilators 

 

___________ 
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