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PREFACE 

This Standard was prepared by the Standards  Australia Committee EL-049,  Safety of Electrical 

Equipment for Measurement and Laboratory Use .  

The obj ective  of this  Standard is  to  specify the  general  safety requirements  that are  generally 

applicable  for electrical  measurement,  control and laboratory equipment intended for 

professional,  industrial process  and educational  purposes.  The essential safety requirements 

specified in AS/NZS 3 820  that apply to  electrical  equipment for measurement,  control  and 

laboratory use are covered in this  Standard.  

This  Standard is  an adoption with national  modifications  and has  been reproduced from IEC 

61 01 0-1 : 2001 ,  Safety requirements  for electrical equipment for measurement,  control,  and 

laboratory use—Part 1 :  General requirements ,  and has been varied as  indicated to  take  account 

of Australian conditions.  This  Standard includes  IEC Corrigendum 1 : 2001  and Corrigendum 

2: 2003 .  

Variations  to  IEC 61 01 0-1 : 2001  are  indicated at the  appropriate  places  throughout this  standard.  

Strikethrough (example)  identifies  IEC text,  tables  and figures  which,  for the  purposes  of this 

Australian Standard,  are  deleted.  Where text,  tables  or figures are added,  each is  set in its  proper 

place  and identified by shading (example).  Added figures  are  not themselves  shaded,  but are 

identified by a shaded border.  The  variations  are also  included in a new Annex ZZ for easy 

reference.  

Annex ZA lists  alternate requirements for Australian conditions on resistance to  fire.  

Additional  safety requirements  for other allied equipment are  to  be  covered in the  relevant Part 

2  series  of Standards.  These  are  intended to be published in the near future.  

The  Committee  is  also  considering the  publication of a handbook for guidance  on the  safe  use 

of electrical test measurement equipment,  some time in the future.  

As this  Standard is  reproduced from an International Standard,  the following applies:  

(a)  Its  number does  not appear on each page  of text and its  identity is  shown only on the 

cover and title  page.  

(b)  In the  source text ‘ this  international standard’  should read ‘ this  Australian Standard’ .  

(c)  A full  point should be substituted for a comma when referring to  a decimal  marker.  

(d)  Any French text on figures  should be ignored.  

The  terms ‘ normative’  and ‘ informative’  are  used to  define  the  application of the  annex to 

which they apply.  A normative  annex is  an integral  part of a standard,  whereas  an informative 

annex is  only for information and guidance.  
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INTRODUCTION  

Th is  part 1  speci fies  the  safety requ i rements  that are  general l y  appl icable  to  a l l  equ ipment 
wi th in  i ts  scope.  For certain  types of equ ipment,  these requ i rements  wi l l  be  supplemented  or 
mod i fied  by the  specia l  requ irements  of one,  or more  than  one,  particu lar part 2  of the  
standard  wh ich  must be  read  i n  con junction  wi th  the  part 1  requ irements.  
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STANDARDS AUSTRALIA 

 

Austral ian  Standard  

Safety requirements  for electrical  equ ipment for measurement,   
control  and  laboratory use— 

Part 1 :  General  requ irements  ( IEC 61 01 0-1 : 2001  MOD)  

 

Any table,  fig ure  or text of the  in ternational  standard  that is  struck th rough  is  not part of th is  
standard .  Any Austral ian /New Zealand  table ,  fi gure  or text that is  added  is  part of th is  
standard  and  is  i den ti fied  by shad ing .  

1  Scope and  object 

1 . 1  Scope 

1 . 1 . 1  Equ ipment included  in  scope 

Th is  part of I EC  61 01 0  speci fies  general  safety requ i rements  for e lectrical  equ ipment in tended  
for professional ,  i ndustria l  processes,  and  educational  use,  an y of wh ich  may i ncorporate  
computing  devices,  as  defined  in  a)  to  d )  below,  when  used  under the  environmental  
cond i tions  of 1 . 4 .  

a)  E lectrical  test and  measurement equ ipment 

Th is  i s  equ ipment wh ich  by e lectrical  means  tests,  measures,  i nd icates  or records  one  
or more  e lectrical  or non-electrical  q uanti ti es,  a l so  non-measuring  equ ipment such  as  
si gnal  generators,  measurement standards,  power suppl ies,  transducers,  transmitters,  
etc.  

 NOTE  Al l  i n d icati ng  an d  record ing  e l ectrica l  measuri ng  i nstrumen ts  (except those  exclu ded  i n  1 . 1 . 2 )  fa l l  
wi th in  the  scope  of I EC  61 01 0  un less  they are  panel  meters  desig ned  on ly  for bu i l d ing -in  to  other 
equ ipment.  Bu i l t- i n  panel  meters  are  consi dered  to  be  componen ts  and  on ly  need  to  meet  the  re l evan t  
requ i rements  of I EC  61 01 0,  or o ther standards,  as  part  of th e  equ i pment  i n to  wh ich  th ey are  bu i l t.  

b)  E lectrical  con trol  equ ipment 

Th is  i s  equ ipmen t wh ich  con trols  one  or more  ou tpu t quanti ties  to  specific  va lues,  wi th  
each  value  determined  by manual  setting ,  by local  or remote  programming ,  or by  one  or 
more  inpu t variables.  

c)  E lectrical  laboratory equ ipment 

Th is  i s  equ ipment wh ich  measures,  i nd icates,  mon i tors  or anal yses  substances,  or is  
used  to  prepare  materials,  and  i ncludes i n  vi tro  d iagnostic ( I VD)  equ ipment 

Th is  equ ipment may a lso  be  used  in  areas  other than  l aboratories,  for example  sel f-test 
I VD  equ ipment may be  u sed  in  the  home.  

d )  Accessories  i n tended  for use  wi th  the  above (for example,  sample  hand l i ng  equ ipmen t) .  

1 . 1 .2  Equ ipment excluded  from  scope 

Th is  standard  does not appl y to  equ ipmen t wi th in  the  scope  of 

a)  I EC  60065  (Safety requ i rements  for aud io,  vi deo  and  s im i lar e lectron ic  apparatus) ;  

b)  I EC  60204  (Con trols  for e lectrical  mach ines) ;  

c)  AS/NZS 60335  (Safety of household  and  s im i lar e lectrical  appl iances) ;  

d )  I EC  60364  (E lectrical  i nstal lations  of bu i l d ings) ;   

e)  I EC  60439-1  (Low-vol tage swi tchgear and  con trolgear assembl ies) ;  

f)  I EC  60521  (C lass  0 , 5 ;  1  and  2  a l ternating  curren t watthour meters) ;  

Full document details: AS 61010.1-2003 (2016)

http://avadocuments2026.com/doc/as-61010-1-2003-2016
http://avadocuments2026.com/doc/as-61010-1-2003-2016


 

© Standards  Austra l ia   www. standards. com. au  

2

g)  I EC  60601  (Med ical  e lectrical  equ ipment) ;  

h )  I EC  60950  (Safety of i n formation  technology equ ipment i nclud ing  electrical  business 
equ ipment,  except as  specified  in  1 . 1 . 3) ;  

i )  I EC  61 558  (Power transformers,  power suppl y un i ts  and  sim i lar) .  

1 . 1 .3  Computing  equ ipment 

Th is  standard  appl ies  on ly to  computers,  processors,  etc.  wh ich  form  part of equ ipment wi th in  
the  scope  of th is  standard  or are  designed  for use  exclusivel y wi th  the  equ ipment.  

NOTE  Computin g  devices  and  s im i lar equ i pment  wi th i n  the  scope  of I EC  60950  and  con form ing  to  i ts  
requ i remen ts  are  considered  to  be  su i tab le  for u se  wi th  eq u ipmen t  wi th i n  the  scope  of th is  standard .  However,  
some  of the  requ i rements  of I EC  60950  for resistance  to  mo istu re  an d  l i q u i ds  are  l ess  s tri ngen t  th an  those  i n  th is  
standard .  I f HAZARDS  from  moistu re  or l i q u ids  cou ld  affect  eq u ipmen t that  con forms  to  I EC  60950  and  i s  u sed  wi th  
equ i pmen t wh ich  conforms  to  th is  standard ,  th e  i n struction s  for u se  shou ld  speci fy an y  add i tional  p recau tions  
requ i red .  

1 .2  Object 

1 .2. 1  Aspects  included  in  scope 

The purpose  of the  requ i rements  of th is  part  1  i s  to  ensure  that the  design  and  methods of 
construction  used  provide  adequate  protection  for the  OPERATOR  and  the  surround ing  area  
against 

a)  e lectric shock or burn  (see clause  6) ;  

b)  mechan ical  HAZARDS  (see  clauses  7  and  8) ;  

c)  excessive  temperature  (see  clauses  9  and  1 0) ;  

d )  spread  of fi re  from  the  equ ipment (see  clause  9) ;  

e)  effects  of fl u i ds  and  flu id  pressure  (see  clause  1 1 ) ;  

f)  effects  of rad iation ,  i nclud ing  lasers  sources,  and  son ic and  u l trason ic  pressure  (see 
clause 1 2) ;  

g )  l iberated  gases,  explosion  and  implosion  (see  clause  1 3) .  

NOTE  Atten tion  i s  d rawn  to  the  existence  of add i tional  requ i remen ts  wh ich  may be  speci fied  by n ational  
au thori ti es  responsib le  for the  heal th  and  safety of labou r forces.  

1 .2.2  Aspects  excluded  from scope 

Th is  standard  does not cover 

a)  re l iable  function ,  performance  or other properties  of the  equ ipment not re lated  to  safety;  

b)  effectiveness of transport packag ing ;  

c)  EMC  requ irements,  wh ich  are  covered  by I EC  61 326;  

d )  protective  measures for explosive  atmospheres  (see  I EC 60079) ;  

e)  servicing  (repair) ;  

f)  protection  of servicing  (repair)  personnel .  

NOTE  Servicing  personne l  a re  expected  to  be  reasonably carefu l  i n  deal i ng  wi th  obvi ous  HAZARDS ,  bu t  the  
des ign  shou ld  p rotect  against  m ishap  by  th e  use  of warn ing  l abe ls ,  sh ie l ds  for hazardous  vo l tage  TERMI NALS ,  
seg regati on  of l ow-vol tage  ci rcu i ts  from  hazardous  vol tages ,  e tc.  More  importan t,  servicin g  personnel  shou ld  
be  tra ined  to  recogn ize  u nexpected  HAZARDS  and  to  react  accord ing l y.  

1 .3  Verification  

Th is  standard  also  speci fies  methods  of veri fying ,  th rough  inspection  and  type testing ,  that 
the  equ ipment meets  the  requ i rements  of th is  standard .  

NOTE  Requ i remen ts  for ROUTINE  TESTs  are  g iven  i n  an nex F .  
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1 .4  Environmental  cond itions  

1 .4.1  Normal  environmental  conditions  

Th is  standard  appl ies  to  equ ipment designed  to  be  safe  at l east under the  fol lowing  
cond i tions:  

a)  i ndoor use;  

b)  a l ti tude  up  to  2  000  m ;  

c)  temperature  5  °C  to  40  °C;  

d )  maximum  relative  humid i ty  80  %  for temperatures up  to  31  °C  decreasing  l i nearl y to  
50  %  relati ve  humid i ty at 40  °C ;  

e)  MAINS  suppl y vol tage  fluctuations  up  to  ±1 0  %  of the  nominal  vo l tage;  

 NOTE  – Mains  supply vo l tage  i n  Austral i a  i s  230  V/400  V 
%6

%1 0

−

+
 

f)  transien t overvol tages  typical l y  presen t on  the  MAINS  suppl y.  

 NOTE -  The normal  level  of transient overvoltages is  impu lse withstand  (overvoltage)  category I I  of 
IEC 60364-4-443.  

g)  appl icable  RATED  POLLUTION  degree.  

1 .4.2  Extended  environmental  cond itions  

Th is  standard  appl ies  to  equ ipment designed  to  be  safe  not on l y i n  the  environmental  
cond i tions  speci fied  i n  1 . 4 . 1 ,  bu t a lso  in  an y of the  fol lowing  cond i tions  for wh ich  the  
equ ipment is  RATED  by  the  manufacturer:  

a)  ou tdoor use;  

b)  a l ti tude  above 2  000  m ;  

c)  ambien t temperatures  below 5  °C  or above  40  °C;  

d )  re lative  humid i ty above  the  levels  specified  in  1 . 4 . 1 ;  

e)  MAINS  suppl y vol tage  fluctuations  exceed ing  ±1 0  %  of the  nominal  vol tage.  

2 Normative references  

The fol lowing  normative  documents  contain  provisions  wh ich ,  th rough  reference i n  th is  text,  
consti tu te  provisions  of th is  part of I EC  61 01 0.  For dated  references,  subsequen t 
amendments  to,  or revis ions  of,  an y of these publ ications  do  not apply.  However,  parties  to  
agreements  based  on  th i s  part of I EC  61 01 0  are  encouraged  to  i nvestigate  the  possibi l i ty  of 
appl ying  the  most recen t ed i tions  of the  normative  documents  i nd icated  below.  For undated  
references,  the  latest ed i tion  of the  normative  document referred  to  appl ies.  Members  of I SO 
and  I EC  main tain  reg isters  of curren tl y  val id  I n ternational  Standards.   

References to  i n ternational  standards  that are  struck th rough  i n  th is  clause are  replaced  by 
references to  Austral ian  or Austral ian /New Zealand  Standards  that are  l i sted  immed iatel y  
thereafter and  identi fied  by shad ing .  Any Austral ian  or Austral ian /New Zealand  Standard  that 
i s  i den tical  to  the  I n ternational  Standard  i t replaces is  i denti fied  as  such .  

AS/NZS 31 09. 1 ,  Approval and test specification—Appliance couplers for household and 
similar general purposes—General requirements 

AS/NZS 4695 . 2 . 2 ,  Fire hazard testing of electrotechnical products -  Part 2. 2:  Test methods—
Needle-flame test 

AS/NZS 4695. 2 . 1 1 ,  Fire hazard testing of electrotechnical products -  Part 2. 1 1 :  Test methods
—Glow-wire end-product test and guidance 
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AS/NZS 4695. 707 ,  Fire hazard testing of electrotechnical products,  Part 707:  Methods of test 
for the determination of the flammability of solid electrical insulating materials when exposed 
to  an  igniting source  

I EC  60695-1 1 -1 0,  Fire hazard testing – Part 1 1 -4:  Test flames—50 W horizontal and vertical 
flame test methods  

I EC  60027,  Letter symbols to be used in  electrical technology 

I EC  60060,  High-voltage test techniques  

I EC  60065,  Audio,  video and similar electronic apparatus – Safety requirements 

AS/NZS  60065: 2000,  Audio,  video and similar electronic apparatus—Safety requirements   

I EC  60085,  Thermal evaluation  and classification  of electrical insulation  

I EC  60227,  Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V 

AS/NZS 31 91 ,  Approval and test specification—Electrical flexible  cords 

I EC  60245,  Rubber insulated cables – Rated voltages up to and including 450/750 V 

AS/NZS 31 91 ,  Approval and test specification—Electrical flexible  cords 

I EC  60309,  Plugs,  socket-outlets and couplers for industrial purposes 

AS/NZS 31 1 2 ,  Approval and test specification—Plugs and socket outlets 

AS/NZS 31 23,  Approval and test specification—Plugs,  socket-outlets and couplers for general 
industrial application 

I EC  60335,  Safety of household and similar electrical appliances 

AS/NZS 60335 ,  Household and similar electrical appliances—Safety 

I EC  60529,  Degrees of protection provided by enclosures (IP Code)  

AS 1 939 ,  Degrees of protection  provided by enclosures (IP Code)  ( i den tical  to  I EC  60529)  

I EC  60651 ,  Sound level meters 

AS 1 259 . 1 ,  Acoustics—Sound level meters—Part 1 :  Non-integrating  

I EC  60664-3,  Insulation  coordination for equipment within  low-voltage systems – Part 3:  Use 
of coatings to  achieve insulation coordination  of printed board assemblies  

I EC  60707,  Flammability of solid non-metallic materials when exposed to flame sources – List 
of test methods  

I EC  60799,  Electrical accessories – Cord sets and interconnection cord sets  

I EC  60804,  Integrating-averaging sound level meters 
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AS 1 259. 2 ,  Acoustics—Sound level meters—Part 2 :  Integrating-Averaging ( I dentical  to  
I EC  60804)  

I EC  60825-1 ,  Safety of laser products – Part 1 :  Equipment classification,  requirements and 
user’s guide 

AS/NZS 221 1 . 1 ,  Laser safety—Equipment classification,  requirements and user’s guide 

I EC  60947-1 ,  Low-voltage switchgear and controlgear – Part 1 :  General rules 

AS/NZS 3947. 1 : 2001 ,  Low-voltage switchgear and controlgear,  Part 1 :  General rules  
( i dentical  to  I EC  60947-1 : 1 999)  

I EC  60947-3 ,  Low-voltage switchgear and controlgear – Part 3:  Switches,  disconnectors,  
switch-disconnectors and fuse-combination  units 

AS/NZS 3947. 3,  Low-voltage switchgear and controlgear ,  Part 3:  Switches,  disconnectors,  
switch-disconnectors and fuse-combination  units  ( i den tical  to  I EC  60947-3: 1 999)  

I SO  306: 1 994,  Plastics – Thermoplastic materials – Determination of Vicat softening 
temperature (VST)  

AS 1 368,  Plastics – Thermoplastic materials – Determination of Vicat softening temperature 
(VST)  ( i den tical  to  I SO  306 : 1 994)  

I SO  3746,  Acoustics – Determination  of sound power levels of noise  sources using sound 
pressure – Survey method using an  enveloping measurement surface over a  reflecting plane  

I SO  41 26-1 ,  Safety valves – Part 1 :  General requirements  

I SO  961 4-1 ,  Acoustics – Determination  of sound power levels of noise sources using sound 
intensity – Part 1 :  Measurement at discrete points 

I SO  9772,  Cellular plastics—Determination of horizontal burning characteristics of small 
specimens subjected to  small flame  

3 Terms and  defin i tions  

For the  purpose  of th is  part of I EC  61 01 0  the  fol lowing  defin i tions  appl y.  

Un less  otherwise  specified ,  values  of "vol tage"  and  "current"  are  the  r. m . s.  values  of an  
a l ternating ,  d i rect or composi te  vol tage or current.  

NOTE  An  i ndex of defi ned  terms i s  g iven  i n  an nex H .  

3.1  Equ ipment and  states  of equ ipment 

3. 1 . 1  
fixed  equ ipment 
equ ipment fastened  to  a  support,  or otherwise  secured  i n  a  specific  location  [ I EV 826-07-07]  

3.1 .2  
PERMANENTLY CONNECTED  EQUIPMENT  
equ ipment that i s  e lectrical l y  connected  to  a  suppl y  by means  of a  permanen t connection  
wh ich  can  be  detached  on l y by the  use  of a  TOOL  
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3.1 .3  
PORTABLE EQUIPMENT  
equ ipment in tended  to  be  carried  by hand  

3.1 .4 
HAND-HELD EQUIPMENT  
PORTABLE  EQUIPMENT  i n tended  to  be  supported  by one  hand  during  NORMAL USE  

3.1 .5  
TOOL  
external  device,  i nclud ing  keys  and  coins,  used  to  a id  a  person  to  perform  a  mechan ical  
function  

3.2  Parts  and  accessories  

3.2.1  
TERMINAL  
a componen t provided  for the  connection  of a  device  (equ ipment)  to  external  conductors  
[ I EV 1 51 -01 -03,  mod i fied ]   

NOTE  TERMINALS  can  con ta in  one  or several  con tacts  and  th e  term  therefore  i nclu des  sockets,  connectors,  e tc.  

3.2.2  
FUNCTIONAL EARTH  TERMINAL  
TERMINAL  by  wh ich  e lectrical  connection  i s  made  d i rect to  a  poin t of a  measuring  or con trol  
ci rcu i t or to  a  screen ing  part and  wh ich  i s  i n tended  to  be  earthed  for any  functional  pu rpose 
other than  safety 

NOTE  For measuring  equ ipment,  th is  TERM INAL  i s  often  termed  measuri ng  earth  TERMI NAL .  

3.2.3  
PROTECTIVE  CONDUCTOR TERMINAL  
TERMINAL  wh ich  is  bonded  to  conductive  parts  of an  equ ipment for safety purposes and  is  
i n tended  to  be  connected  to  an  external  protective  earth ing  system  

3.2.4 
ENCLOSURE  
part provid ing  protection  of equ ipment against certa in  external  i n fluences  and ,  in  an y 
d i rection ,  protection  against d i rect con tact 

3.2.5  
BARRIER  
part provid ing  protection  against d i rect con tact from  any usual  d i rection  of access 

NOTE  ENCLOSURES  and  BARRIERS  may provide  protection  against  the  spread  of fi re  (see  9 . 2 . 1  b ) ) .  

3.3  Electrical  quanti ties  

3.3.1  
RATED  (value)  
quanti ty va lue  assigned ,  general l y  by a  manufacturer,  to  a  speci fied  operating  cond i tion  of a  
component,  device  or equ ipment [ I EV 1 51 -04-03]  

3.3.2  
RATING  
set of RATED  va lues  and  operating  cond i tions  [ I EV 1 51 -04-04]  
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3.3.3  
WORKING  VOLTAGE  
h ighest r.m . s.  va lue  of the  a. c.  or d . c.  vol tage across an y particu lar i nsu lation  wh ich  can  occur 
when  the  equ ipment is  suppl ied  at RATED  vo l tage  

NOTE  1  Transien ts  are  d isregarded .  

NOTE  2  Both  open -ci rcu i t  cond i tions  an d  normal  operati ng  cond i tions  are  taken  i n to  accoun t.  

3.4  Tests  

3.4.1  
TYPE TEST  
test of one or more  samples  of equ ipment (or parts  of equ ipment)  made  to  a  particu lar design ,  
to  show that the  design  and  construction  meet one  or more  requ irements  of th is  standard   
[ I EV 1 51 -04-1 5 ,  mod i fied ]  

NOTE  Th is  i s  an  ampl i fication  of the  I EV 1 51 -04-1 5  defi n i tion  to  cover both  d es ign  and  construction  requ i remen ts .  

3.4.2  
ROUTINE TEST  
test to  wh ich  each  i nd ividual  device  (equ ipment)  i s  subjected  during  or after manufacture  to  
ascertain  whether i t  conforms to  certain  cri teria  [ I EV 1 51 -04-1 6 ,  mod ified ]  (See  annex F)  

3.5  Safety  terms 

3.5.1  
ACCESSIBLE  (of a  part)  
able  to  be  touched  wi th  a  standard  test fi nger or test p in ,  when  used  as  speci fied  i n  6 . 2  

3.5.2  
HAZARD  
poten tial  source  of harm  

3.5.3  
HAZARDOUS  LIVE  
capable  of rendering  an  e lectric shock or electric burn  i n  NORMAL CONDITION  or SINGLE  FAULT 

CONDITION   

NOTE  See  6 . 3 . 1  for val ues  appl icable  to  NORMAL  CONDITI ON  and  6 . 3 . 2  for the  h i gher val ues  d eemed  to  be  
appropri ate  i n  SI NGLE  FAULT CONDI TI ON .  

3.5.4 
HIGH  INTEGRITY  
not l i able  to  become defective  i n  such  a  manner as  to  cause a  risk of HAZARD ;  a  HIGH  

INTEGRITY  part is  considered  as  not subject to  fa i l u re  when  tests  under fau l t cond i tions  are  
made 

3.5.5  
MAINS  
l ow-vol tage electrici ty  suppl y  system  (above the  values of 6 . 3 . 2  a) )  to  wh ich  the  equ ipment 
concerned  is  designed  to  be  connected  for the  purpose  of powering  the  equ ipment 

NOTE  Some  measurin g  ci rcu i ts  may a lso  be  connected  to  th e  MAINS  for measuri ng  pu rposes.  

3.5.6  
MAINS  CIRCUIT  
circu i t wh ich  i s  i n tended  to  be  conductivel y connected  to  the  MAINS  for the  purpose of 
powering  the  equ ipmen t 

NOTE  Measu ring  ci rcu i ts  an d  ci rcu i ts  that  are  i nd uctively derived  from  MAINS  C IRCU ITS  a re  not  MAINS  C IRCU ITS .  
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3.5.7  
POTENTIAL  IGN ITION  SOURCE  
possible  fau l t such  as  a  fau l ty  con tact or i n terruption  i n  an  e lectrical  connection ,  i nclud ing  a  
conductive  patter on  prin ted  boards,  wh ich  can  start a  fi re  i f,  u nder normal  operating  
cond i tions,  the  open  ci rcu i t vo l tage  exceeds  50  V (peak)  a. c.  or d . c.  and  the  product of th is  
open  ci rcu i t  vo l tage  and  the  measured  curren t th rough  th is  possib le  fau l t  exceeds  1 5  VA.  

3.5.8  
PROTECTIVE  IMPEDANCE  
component,  assembly of components  or the  combination  of BASIC  I NSULATION  and  a  current or 
vol tage-l im i ting  device,  whose impedance,  construction  and  re l iabi l i ty  are  such  that,  when  
connected  between  ACCESSIBLE  conductive  parts  and  parts  wh ich  are  HAZARDOUS  LIVE ,  i t  
provides  protection  to  the  exten t requ ired  by th is  standard  i n  NORMAL CONDITION  and  SINGLE  

FAULT CONDITION  

3.5.9  
PROTECTIVE  BONDING  
electrical  connection  of ACCESSIBLE  conductive  parts  or protective  screen ing  to  provide  
e lectrical  con tinu i ty to  the  means  for connection  of an  external  protective  conductor 

3.5.1 0  
NORMAL USE  
operation ,  i nclud ing  stand-by,  accord ing  to  the  i n structions  for use  or for the  obvious  i n tended  
purpose 

NOTE  I n  most  cases,  NORMAL USE  a l so  impl ies  NORMAL COND ITION ,  because  the  i nstructions  for u se  wi l l  warn  
against  u s ing  th e  eq u ipment  when  i t  i s  not  i n  NORMAL  CONDITI ON .  

3.5.1 1  
NORMAL CONDITION  
cond i tion  i n  wh ich  a l l  means  for protection  against HAZARDS  are  in tact 

3.5.1 2  
SINGLE FAULT CONDITION  
cond i tion  i n  wh ich  one  means for protection  against HAZARD  i s  defective  or one  fau l t i s  present 
wh ich  cou ld  cause a  HAZARD   

NOTE  I f a  SINGLE  FAULT CONDITION  resu l ts  u navo idably i n  another S INGLE  FAULT COND ITI ON ,  th e  two  fa i lu res  are  
considered  as  one  SI NGLE  FAULT CONDITION  

3.5.1 3  
OPERATOR  
person  operating  equ ipmen t for i ts  in tended  purpose 

NOTE  The  OPERATOR  shou ld  have  received  tra i n in g  appropriate  for th is  pu rpose.  

3.5.1 4 
RESPONSIBLE BODY  
i nd ividual  or g roup  responsib le  for the  use  and  main tenance of equ ipment and  for ensuring  
that OPERATORS  are  adequatel y trained  

3.5.1 5  
WET LOCATION  
l ocation  where  water or another conductive  l i qu id  may be  presen t and  is  l ike l y to  cause  
reduced  human  body impedance due  to  wetting  of the  con tact between  the  human  body and  
the  equ ipment,  or wetting  of the  contact between  the  human  body and  the  envi ronment 

3.6  Insu lation  

3.6.1  
BASIC  INSULATION  
i nsu lation ,  the  fai lu re  of wh ich  cou ld  cause  a  risk of e lectric  shock 

NOTE  BASI C  I NSULATION  may serve  a lso  for functional  pu rposes.  
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3.6.2  
SUPPLEMENTARY INSULATION  
i ndependent i nsu lation  appl ied  i n  add i tion  to  BASIC  I NSULATION  i n  order to  provide  protection  
against e lectric  shock i n  the  event of a  fa i lu re  of BASIC  I NSULATION  

3.6.3  
DOUBLE INSULATION  
i nsu lation  compris ing  both  BASIC  I NSULATION  and  SUPPLEMENTARY INSULATION  

3.6.4 
REINFORCED INSULATION  
i nsu lation  wh ich  provides protection  against electric shock not l ess  than  that provided  by 
DOUBLE  INSULATION .  I t  may comprise  several  l ayers  wh ich  cannot be  tested  sing l y  as  SUPPLE-
MENTARY INSULATION  or BASIC  I NSULATION  

3.6.5  
POLLUTION  
add i tion  of foreign  matter,  sol i d ,  l i qu id  or gaseous  ( ion ized  gases) ,  that may produce  a  
reduction  of d ie lectric  streng th  or surface resisti vi ty  

3.6.6  
POLLUTION  d egree 
for the  purpose  of evaluating  spacings,  the  fol lowing  degrees  of POLLUTION  i n  the  m icro-
environment are  defined  

3.6.6.1  
POLLUTION  DEGREE  1  
no  POLLUTION  or on l y d ry,  non-conductive  POLLUTION  occurs.  The POLLUTION  has  no  in fluence  

3.6.6.2  
POLLUTION  DEGREE 2  
normal l y  on l y non-conductive  POLLUTION  occurs.  Occasional l y,  however,  a  temporary  
conductivi ty  caused  by condensation  must be  expected  

3.6.6 .3  
POLLUTION  DEGREE 3  
conductive  POLLUTION  occurs,  or d ry,  non-conductive  POLLUTION  occu rs  wh ich  becomes 
conductive  due  to  condensation  wh ich  is  expected   

NOTE  I n  such  cond i tions,  eq u ipment  i s  normal ly  p rotected  against  exposu re  to  d i rect  sun l igh t,  precip i tation ,  an d  
fu l l  wind  pressu re,  bu t  n ei ther temperatu re  nor hum id i ty i s  con trol l ed .  

3.6.7  
CLEARANCE  
shortest d istance i n  a i r between  two conductive  parts  

3.6.8  
CREEPAGE DISTANCE  
shortest d istance along  the  surface of the  i nsu lating  material  between  two  conductive  parts  
[ I EV 1 51 -03-37]  

4 Tests  

4.1  General  

Tests  in  th is  standard  are  TYPE  TESTS  to  be  carried  ou t on  samples  of equ ipment or parts.  
Thei r on l y  purpose is  to  check that the design  and  construction  ensure  conformi ty wi th  th is  
standard .  I n  add i tion ,  manufacturers  shal l  perform  the  ROUTINE  TESTS  of annex F  on  1 00  %  of 
equ ipment produced  wh ich  has  both  HAZARDOUS  LIVE  parts  and  ACCESSIBLE  conductive  parts.  
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Tests  on  subassembl ies  of the  equ ipment meeting  the  requ i rements  of the  relevant standards  
specified  in  th is  standard  and  used  i n  accordance  wi th  them,  need  not be  repeated  during  
TYPE  TESTS  of the  whole  equ ipment.  

Conformity with  the requirements of this standard is checked by carrying out all applicable  
tests,  except that a  test may be omitted if examination  of the  equipment demonstrates 
conclusively that the  equipment would pass the test.  Tests are carried out under 

a)  reference test conditions (see 4. 3) ;  

b)  fault conditions (see 4. 4) .  

NOTE If when carrying out a  conformity test,  there is any uncertainty about the  exact value  of an applied or 
measured quantity (for example,  voltage)  due  to  the  tolerance:  

– the  manufacturer should ensure  that at least the  specified test value is applied;  

– the  test house should ensure  that no more  than the  specified test value  is applied.  

4.2  Sequence  of tests  

The sequence of tests  is  optional  un less  otherwise  speci fied  i n  th is  standard .  The equ ipment 
under test shal l  be  carefu l l y  i nspected  after each  test.  I f the  resu l t of a  test causes  doubt 
whether any earl ier tests  wou ld  have been  passed  i f the  sequence  had  been  reversed ,  these 
earl ier tests  shal l  be  repeated .  I f tests  under fau l t cond i tions  may be  destructive,  these tests  
may fol low those  under reference test cond i tions.  

4.3  Reference  test condi tions  

4.3.1  Environmental  cond itions  

Un less otherwise  speci fied  in  th is  standard ,  the  fo l lowing  envi ronmental  cond i tions  shal l  exist 
i n  the  test l ocation :  

a)  a  temperature  of 1 5  °C  to  35  °C;  

b)  a  re lati ve  humid i ty of not more  than  75  %,  bu t not exceed ing  the  l im i ts  of 1 . 4 . 1  d ) ;  

c)  an  ai r pressure  of 75  kPa  to  1 06  kPa;  

d )  no  hoar-frost,  dew,  percolating  water,  ra in ,  so lar rad iation ,  etc.  

4.3.2  State  of equ ipment 

Un less otherwise  speci fied ,  each  test shal l  be  carried  ou t on  the  equ ipment assembled  for 
NORMAL USE  and  under the  l east favourable  combination  of the  cond i tions  g iven  i n  4 . 3 . 2 . 1  
to  4 . 3 . 2 . 1 3.  

I f d imensions  or mass make i t u nsu i table  to  carry ou t particu lar tests  on  a  complete  
equ ipment,  tests  on  sub-assembl ies  are  a l l owed ,  provided  i t  i s  veri fied  that the  assembled  
equ ipment wi l l  meet the  requ irements  of th is  standard .  

Equ ipment i n tended  to  be  bu i l t  in to  a  wal l ,  recess,  cabinet,  etc. ,  shal l  be  instal led  as  speci fied  
i n  the  manufacturer's  i nstructions.  

4.3.2 .1  Position  of equ ipment 

The equ ipment shal l  be  i n  an y posi tion  of NORMAL USE  and  wi th  an y ven ti lation  un impeded .  

4.3.2 .2  Accessories  

Accessories  and  OPERATOR  i n terchangeable  parts  avai lable  from,  or recommended  by,  the  
manufacturer for use  wi th  the  equ ipmen t under test shal l  be  e i ther connected  or not 
connected .  
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4.3.2 .3  Covers  and  removable  parts  

Covers  or parts  wh ich  can  be  removed  wi thout using  a  TOOL  shal l  be  removed  or not removed .  

4.3.2 .4  MAINS  supply 

The fol lowing  requ i rements  appl y.  

a)  The suppl y vol tage  shal l  be  between  90  %  and  1 1 0  %  of an y RATED  supply vol tage for 
wh ich  the  equ ipment can  be  set or,  i f the  equ ipment i s  RATED  for a  g reater fl uctuation ,  at 
any suppl y vol tage  wi th in  the  fl uctuation  range.  

b)  The frequency shal l  be  any RATED  frequency.  

c)  Equ ipment for both  a . c.  and  d . c.  shal l  be  connected  to  an  a . c.  or d . c.  suppl y.  

d )  Equ ipment for d . c.  or s i ng le-phase suppl y  shal l  be  connected  both  wi th  normal  and  
reverse  polari ty.  

e)  Un less  the  equ ipment i s  speci fied  for use  on l y on  a  non-earthed  MAINS  suppl y,  one  pole  
of the  reference  test suppl y  shal l  be  at or near earth  poten tial .  

f)  I f the  means  of connection  permits  reversal ,  battery-operated  equ ipment shal l  be  
connected  wi th  both  reverse and  normal  polari ty.  

4.3.2 .5  Input and  output vol tages  

I nput and  ou tpu t vol tages,  i nclud ing  floating  vol tages bu t exclud ing  the  MAINS  suppl y vol tage,  
shal l  be  set to  an y vol tage wi th in  the  RATED  vo l tage range.  

4.3.2.6  Earth  TERMINALS  

PROTECTIVE  CONDUCTOR TERMINALS ,  i f an y,  shal l  be  connected  to  earth .  FUNCTIONAL EARTH  

TERMINALS  shal l  be  connected  or not connected  to  earth .  

4.3.2 .7  Controls  

Controls  wh ich  the  OPERATOR  can  ad j ust by hand  shal l  be  set to  an y posi tion  except that 

a)  MAINS  se lection  devices  shal l  be  set to  the  correct value;  

b)  combinations  of setti ngs  shal l  not be  made i f they  are  proh ibi ted  by the  manufacturer’s  
marking  on  the  equ ipment.  

4.3.2 .8  Connections  

The equ ipment shal l  be  connected  for i ts  i n tended  purpose,  or not connected .  

4.3.2 .9  Load  on  motors  

Load  cond i tions  of motor-driven  parts  of equ ipment shal l  be  in  accordance wi th  the  i n tended  
purpose.  

4.3.2 .1 0  Output 

For equ ipment g i ving  an  e lectrical  ou tput:  

a)  the  equ ipment shal l  be  operated  in  such  a  way as  to  provide  the  RATED  ou tpu t power to  
the  RATED  l oad ;  

b)  the  RATED  l oad  impedance of an y ou tput shal l  be  connected  or not connected .  

4.3.2.1 1  Duty cycle  

Equ ipment for short-term  or i n termi ttent operation  shal l  be  operated  for the  l ongest period  and  
shal l  h ave the  shortest recovery period  consisten t wi th  the  manufacturer's  i nstructions.  
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4.3.2 .1 2  Load ing  and  fi l l ing  

Equ ipment i n tended  to  be  loaded  wi th  a  specific material  i n  NORMAL USE  shal l  be  l oaded  wi th  
the  least favourable  quanti ty  of the  materials  specified  i n  the  instructions  for use,  i nclud ing  
not l oaded  (empty)  i f the  i nstructions  for use  permi t th is  i n  NORMAL USE .  

NOTE  1  I n  case  of d oubt,  tests  shou ld  be  performed  i n  more  than  one  l oad ing  cond i ti on .  

NOTE  2  I f the  speci fied  materia l  cou ld  cause  a  HAZARD  d u ri ng  test,  another materia l  may be  u sed  provided  that  i t  
can  be  shown  that  the  resu l t  of the  test  i s  not  affected .  

4.3.2 .1 3  Heating  equ ipment 

When  measuring  temperatures  to  evaluate  the  spread  of fi re,  heating  equ ipment shal l  be  
tested  i n  a  test corner as  requ i red  by 1 0. 4 . 1 .  

4.4  Testing  in  SINGLE FAULT CONDITION  

4.4. 1  General  

The fol lowing  requ i rements  appl y.  

a)  Examination  of the  equ ipment and  i ts  ci rcu i t d iagram  wi l l  general l y  show the  fau l t 
cond i tions  wh ich  are  l i able  to  resu l t i n  HAZARDS  and  wh ich ,  therefore,  shal l  be  appl ied .  

b)  Fau l t tests  shal l  be  made  un less  i t can  be  demonstrated  that no  HAZARD  cou ld  arise  from  
a  particu lar fau l t cond i tion ,  or specified  a l ternative  methods  of checking  conformity are  
chosen  i n  p lace  of fau l t  testing  (see  clause 9  b)  and  c) ) .  

c)  The equ ipment shal l  be  operated  under the  least favourable  combination  of reference  
test cond i tions  (see 4 . 3) .  These combinations  may be  d i fferent for d i fferen t fau l ts  and  
they shal l  be  recorded  for each  test.  

4.4.2  Appl ication  of fau lt  conditions  

Fau l t cond i tions  shal l  i nclude those  speci fied  in  4 . 4 . 2 . 1  to  4 . 4 . 2 . 1 2 .  They shal l  be  appl ied  on l y  
one  at a  time and  shal l  be  appl ied  in  tu rn  in  any conven ien t order.  Mu l tip le  s imu l taneous  
fau l ts  shal l  not be  appl ied  un less  they are  a  consequence  of an  appl ied  fau l t.  

After each  appl ication  of a  fau l t cond i tion ,  the  equ ipmen t or part shal l  pass  the  appl icable  
tests  of 4 . 4 . 4.  

4.4.2 .1  PROTECTIVE  IMPEDANCE  

a)  I f a  PROTECTIVE  IMPEDANCE  i s  formed  by a  combination  of componen ts,  each  component 
shal l  be  short-circu i ted  or d isconnected ,  wh ichever i s  less  favourable.  

b)  I f a  PROTECTIVE  IMPEDANCE  i s  formed  by the  combination  of BASIC  I NSULATION  and  a  
curren t-  or vo l tage-l im i ti ng  device,  both  the  BASIC  I NSULATION  and  the  curren t-  or 
vol tage-l im i ting  device  shal l  be  subjected  to  s ing le  fau l ts ,  appl ied  one  at a  time.  BASIC  

I NSULATION  shal l  be  bridged  and  the  curren t-  or vo l tage-l im i ting  device  shal l  be  short-
circu i ted  or d isconnected ,  wh ichever is  l ess  favourable.  

 Parts  of PROTECTIVE  IMPEDANCE  wh ich  are  HIGH - I NTEGRITY  componen ts  need  not be  
short-circu i ted  or d isconnected  (see  6 . 5. 3  and  1 4 . 6) .  

4.4.2.2  Protective  conductor 

The protective  conductor shal l  be  i n terrupted ,  except for PERMANENTLY CONNECTED EQUIPMENT  
or equ ipment u ti l i zi ng  a  connector i n  accordance wi th  I EC  60309AS/NZS 31 23.  
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4.4.2 .3  Equ ipment or parts  for short-term  or in termittent operation  

These shal l  be  operated  con tinuousl y i f con tinuous  operation  cou ld  occur in  a  SINGLE  FAULT 

CONDITION .  I n d ividual  parts  may i nclude motors,  relays,  other e lectromagnetic devices  and  
heaters.  

4.4.2.4  Motors  

Motors  shal l  be  stopped  wh i le  fu l l y  energ ized  or prevented  from  starting ,  wh ichever i s  less  
favourable.  

4.4.2.5  Capacitors  

Capaci tors  (except for se l f-heal ing  capaci tors)  i n  the  auxi l i ary wind ing  ci rcu i ts  of motors  shal l  
be  short-circu i ted .  

4.4.2.6  MAINS  transformers  

The secondary wind ings  of MAINS  transformers  shal l  be  short-ci rcu i ted  as  specified  in  
4 . 4 . 2 . 6 . 1 ,  and  overloaded  as  speci fied  in  4 . 4 . 2 . 6. 2 .  

A transformer damaged  during  one  test may be  repaired  or replaced  before  the  next test.  

Tests  for MAINS  transformers  tested  as  separate  componen ts  are  specified  i n  1 4 . 7.  

4.4.2.6 .1  Short ci rcu it 

Each  un tapped  ou tput wind ing ,  and  each  section  of a  tapped  ou tpu t wind ing ,  wh ich  i s  loaded  
i n  NORMAL USE ,  shal l  be  tested  i n  tu rn ,  one  at a  time,  to  s imu late  short ci rcu i ts  i n  the  l oad .  
Overcurren t protection  devices remain  fi tted  during  the  test.  Al l  other wind ings  are  l oaded  or 
not l oaded ,  wh ichever load  cond i tion  of NORMAL USE  i s  l ess  favourable.  

4.4.2.6 .2  Overload  

Each  un tapped  ou tput wi nd ing ,  and  each  section  of tapped  ou tpu t wind ing ,  i s  overloaded  i n  
tu rn  one  at a  time.  The other wind ings  are  l oaded  or not loaded ,  wh ichever load  cond i tion  of 
NORMAL USE  i s  l ess  favourable.  I f any overloads arise  from  testing  in  the  fau l t cond i tions  
of 4 . 4 ,  secondary wind ings  shal l  be  subjected  to  those  overloads.  

Overload ing  is  carried  ou t by  connecting  a  variable  resistor across  the  wind ing .  The resistor is  
ad j usted  as  qu ickl y as  possible  and  read j usted ,  i f necessary,  after 1  m in  to  main tain  the  
appl icable  overload .  No  further read j ustmen ts  are  then  permi tted .  

I f overcu rrent protection  i s  provided  by a  curren t-breaking  device,  the  overload  test current i s  
the  maximum  curren t wh ich  the  overcurrent protection  device  is  j ust capable  of passing  for 
1  h .  Before  the  test,  the  device  is  replaced  by a  l i nk wi th  neg l i g ib le  impedance.  I f th is  value  
cannot be  derived  from  the  specification ,  i t  i s  to  be  establ ished  by test.  

For equ ipment i n  wh ich  the  ou tpu t vol tage  is  designed  to  col lapse when  a  speci fied  overload  
curren t is  reached ,  the  overload  is  s lowly i ncreased  to  a  poin t j ust before  the  poin t wh ich  
causes  the  ou tpu t vo l tage  to  col lapse.  

I n  a l l  other cases,  the  l oad ing  is  the  maximum  power ou tpu t obtainable  from  the  transformer.  

Transformers wi th  over-temperature  protection  wh ich  meets  the  requ iremen ts  of 1 4. 3  du ring  
the  short-circu i t  test of 4 . 4 . 2 . 6 . 1  need  not be  subjected  to  overload  tests.  
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4.4.2 .7  Outputs  

Outputs  shal l  be  short-ci rcu i ted  one  at a  time.  

4.4.2 .8  Equ ipment for more  than  one supply  

Equ ipment wh ich  i s  designed  to  be  operated  from  more  than  one type of suppl y shal l  be  
s imu l taneousl y connected  to  these  suppl ies,  u n less  th is  i s  preven ted  by the  construction .  

4.4.2 .9  Cool ing  

Equ ipment cool i ng  shal l  be  restricted  as  fo l lows,  one  fau l t at a  time:  

a)  a i r-holes  wi th  fi l ters  shal l  be  closed ;  

b)  forced  cool i ng  by motor-driven  fans  shal l  be  stopped ;  

c)  cool ing  by ci rcu lation  of water or other coolant shal l  be  stopped .  

4.4.2 .1 0  Heating  devices  

I n  equ ipmen t i ncorporating  heating  devices,  the  fo l lowing  fau l ts  shal l  be  appl ied  one  at a  time:  

a)  timers  wh ich  l im i t the  heating  period  shal l  be  overridden  to  energ ize  the  heating  ci rcu i t  
con tinuousl y;  

b)  temperature  control lers,  except for over-temperature  protection  devices  meeting  the  
requ i rements  of 1 4 . 3 ,  shal l  be  overridden  to  energ ize  the  heating  ci rcu i t  con tinuousl y;  

c)  l oss  of cool ing  l i qu id  shal l  be  s imu lated .  

4.4.2 .1 1  Insu lation  between  ci rcu its  and  parts  

I nsu lation  between  ci rcu i ts  and  parts  wh ich  is  below the  level  speci fied  for BASIC  I NSULATION  
shal l  be  bridged  to  check against the  spread  of fi re.  

NOTE  See  clause  9  a )  an d  b)  for a l ternative  methods  of checking  protection  aga inst  spread  of fi re .  

4.4.2 .1 2  In terlocks  

Each  part of an  i n terlock system  for the  protection  of OPERATORS  shal l  be  short-ci rcu i ted  or 
open-ci rcu i ted  i n  tu rn  i f the  system  preven ts  access  to  HAZARDS  when  a  cover,  etc.  i s  removed  
wi thout the  use  of a  TOOL .  

H I GH  I NTEGRITY  componen ts  of i n terlock systems (see 1 4. 6  and  1 5 . 3)  need  not be  short-
circu i ted  or open-ci rcu i ted .  

4.4.3  Duration  of tests  

4.4.3 .1  The  equ ipment shal l  be  operated  un ti l  fu rther change as  a  resu l t of the  appl ied  fau l t  
i s  un l ikel y.  Each  test i s  normal l y l im i ted  to  1  h  s i nce  a  secondary fau l t ari sing  from  a  SINGLE  

FAULT CONDITION  wi l l  usual l y  man i fest i tsel f wi th in  that time.  I f there  is  an  i nd ication  that a  risk 
of e lectric shock,  spread  of fi re  or i n j u ry to  persons may eventual l y  occu r,  the  test shal l  be  
con tinued  un ti l  one  of these HAZARDS  d oes  occur or for a  maximum  period  of 4  h ,  un less  a  
HAZARD  occurs  before  then .  

4.4.3 .2  Where  a  device  wh ich  i n terrupts  or l im i ts  the  current during  operation  is  included  to  
l im i t the  temperature  of parts  wh ich  can  easi l y  be  touched ,  the  maximum  temperature  atta ined  
by the  equ ipment shal l  be  measured ,  whether the  device  operates  or not.  

4.4.3 .3  I f a  fau l t i s  terminated  by the  open ing  of a  fuse  and  i f the  fuse  does  not operate  
wi th in  approximatel y 1  s ,  the  current th rough  the  fuse  under the  relevan t fau l t cond i tion  shal l  
be  measured .  Evaluation  wi th  the  pre-arcing  time/curren t characteristics  shal l  be  made  to  fi nd  
ou t whether the  m in imum operating  current of the  fuse  is  reached  or exceeded  and  what is  
the  maximum  time before  the  fuse  operates.  The cu rrent th rough  the  fuse  may vary as  a  
function  of time.  
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I f the  m in imum  operating  current of the  fuse  is  not reached  i n  the  test,  the  equ ipment shal l  be  
operated  for a  period  correspond ing  to  the  maximum  fusing  time  or con tinuousl y  for the  
duration  speci fied  in  4 . 4 . 3. 1 .  

4.4.4  Conformity  after appl ication  of fau lt conditions  

4.4.4.1  Conformity with  requirements for protection against electric shock is checked after 
the application  of single  faults as follows:  

a)  by making the measurements of 6. 3. 2 to check that no ACCESSIBLE  conductive parts 
have become HAZARDOUS LIVE;  

b)  by performing a  voltage test on  DOUBLE INSULATION  or REINFORCED INSULATION  to check 
that there is still one level of protection by insulation.  The voltage test is made as 
specified in  6. 8 (without conformity preconditioning)  with  the test voltage for BASIC 
INSULATION.  

c)  by measuring the temperature of transformer windings if the protection against electrical 
HAZARDS  is achieved by DOUBLE INSULATION  or REINFORCED INSULATION  within  the  
transformer.  The temperatures of table  16 shall not be  exceeded.  

4.4.4.2  Conformity with  requirements for temperature protection is checked by determining 
the temperature of the  outer surface of the ENCLOSURE  and of parts which  can easily be  
touched.  

Except for heated surfaces of heating equipment,  the temperature of these parts shall not 
exceed 105 °C at an  ambient temperature of 40 °C or the maximum RATED  ambient 
temperature if higher.  

This temperature is determined by measuring the temperature rise of the surface or part and 
adding it to 40 °C or the maximum RATED  ambient temperature  if higher.  

4.4.4.3  Conformity with  requirements for protection against the spread of fire is checked by 
placing the equipment on white  tissue-paper covering a  softwood surface and covering the 
equipment with  cheesecloth.  No molten metal,  burning insulation,  flaming particles,  etc.  shall 
fall on  the surface on which the equipment stands and there shall be no charring,  glowing,  or 
flaming of the tissue paper or cheesecloth.  Melting of insulation material shall be ignored if no 
HAZARD  could arise.  

4.4.4.4  Conformity with  requirements for protection against other HAZARDS  is checked as 
specified in  clauses 7 and 8,  and 1 1  to  16.  

5 Marking  and  documentation  

5.1  Marking  

5. 1 . 1  General  

Equ ipment shal l  be  marked  in  Eng l ish  l anguage.  

Equ ipment shal l  bear markings  as  specified  in  5 . 1 . 2  to  5 . 2 .  Except for marking  of i n ternal  
parts,  these  markings  shal l  be  visib le  from  the  exterior,  or be  vis ib le  after removing  a  cover or 
open ing  a  door wi thou t the  aid  of a  TOOL ,  i f the  cover or door i s  i n tended  to  be  removed  or 
opened  by an  OPERATOR .  Markings  appl ying  to  the  equ ipment as  a  whole  shal l  not be  pu t on  
parts  wh ich  can  be  removed  by an  OPERATOR  wi thou t the  use  of a  TOOL .  

For rack- or panel-mounted  equ ipment,  markings  are  permitted  to  be  on  a  surface that  
becomes vis ib le  after removal  of the  equ ipment from  the  rack or panel .  
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Letter symbols  for q uan ti ties  and  un i ts  shal l  be  i n  accordance  wi th  I EC  60027 .  Graph ic  
symbols  shal l  be  i n  accordance wi th  table  1  i f appl icable.  There  are  no  colour requ i remen ts  
for symbols.  Graph ic symbols  shal l  be  explained  i n  the  documentation .  

NOTE  1  I EC  or I SO  symbols  shou ld  be  used  i f avai l abl e.  

NOTE  2  Markin gs  shou ld  not  be  on  th e  bottom  of the  eq u ipment,  except  on  HAND -HELD  EQU IPMENT  o r where  space  
i s  l im i ted .  

Conformity is checked by inspection.  

5.1 .2  Identification  

The equ ipment shal l ,  as  a  m in imum,  be  marked  wi th  

a)  the  name or trade mark of the  manufactu rer or suppl ier;  

b)  a  model  number,  name or other means to  i den ti fy the  equ ipment.  I f equ ipment bearing  
the  same d istinctive  designation  (model  number)  i s  manufactured  at more  than  one 
l ocation ,  equ ipment from  each  manufacturing  location  shal l  be  marked  so  that the  
l ocation  can  be  i denti fied .  

NOTE  The  marking  of factory  l ocation  may be  i n  code  and  n eed  not  be  on  th e  eq u ipmen t  exterior.  

Conformity is checked by inspection.  

5.1 .3  MAINS  supply 

The equ ipment shal l  be  marked  wi th  the  fo l lowing  i n formation :  

a)  nature  of suppl y:  

1 )  a. c. :  RATED  MAINS  frequency or range  of frequencies;  

2 )  d . c. :  symbol  1  of table  1 ;  

 NOTE  1  For i n formation  pu rposes  i t  may be  usefu l  to  mark 

– equ i pment  i n tended  for a . c.  wi th  symbol  2  of tab le  1 ;  

– equ ipment  su i tabl e  for both  a . c.  and  d . c.  wi th  symbol  3  of tab le  1 ;  

– equ ipment  for th ree-phase  supply wi th  symbol  4  of tab le  1 .  

b)  the  RATED  va lue(s)  of the  suppl y vol tage(s)  or the  RATED  range  of the  supply vol tages;  

  NOTE  2  RATED  vo l tage  fl uctuations  may a lso  be  marked .  

c)  the  maximum  RATED  power in  watts  (active  power)  or vol t-amperes (apparent power) ,  or 
the  maximum  RATED  i n pu t curren t,  wi th  a l l  accessories  or plug-in  modu les  connected .  I f 
the  equ ipment can  be  used  on  more  than  one vol tage range,  separate  values  shal l  be  
marked  for each  vol tage  range un less  the  maximum  and  m in imum values  do  not d i ffer 
by more  than  20  %  of the  mean  value;  

d )  equ ipment wh ich  the OPERATOR  can  set for d i fferen t RATED  suppl y vol tages  shal l  be  
provided  wi th  means  for the  in d ication  of the  vol tage  for wh ich  the  equ ipment is  set.  For 
PORTABLE  EQUIPMENT  the  i nd ication  shal l  be  vis ib le  from  the  exterior.  I f the  equ ipment is  
so  constructed  that the  suppl y vol tage  setti ng  can  be  al tered  wi thou t the  use  of a  TOOL ,  
the  action  of chang ing  the  setting  shal l  a lso  change the  i nd ication ;  

e)  accessory MAINS  socket-ou tlets  accepting  standard  MAINS  p lugs  shal l  be  marked  wi th  the  
vol tage i f i t  i s  d i fferen t from  the  MAINS  suppl y vol tage.  I f the  ou tlet is  for u se  on l y wi th  
speci fic equ ipment,  i t  shal l  be  marked  to  i den ti fy the  equ ipment for wh ich  i t  i s  i n tended .  
I f not,  the  maximum  RATED  curren t or power shal l  be  marked ,  or symbol  1 4  of table  1  
p laced  beside  the  ou tlet wi th  the  fu l l  detai ls  i ncluded  in  the  documen tation .  

Conformity is checked by inspection and by measurement of power or input current to check 
the marking of 5. 1 . 3 c) .  The measurement is made after the current has reached a  stationary 
stage (usually after 1  min)  so as to exclude any initial inrush current.  The equipment shall be 
in  the condition of maximum power consumption.  Transients are ignored.  The measured value 
shall not exceed the marked value by more than 10 %.  
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Table  1  – Symbols  

N um ber S ym bol  Reference Des cri pti on  

1   I EC  6041 7  – 5031  D i rect  cu rren t  

2   I EC  6041 7  – 5032  Al ternating  cu rren t  

3  
 

I EC  6041 7  – 5033  Both  d i rect  and  a l ternating  cu rren t  

4  
 

 Th ree-phase  a l ternatin g  cu rren t  

5  

 

I EC  6041 7  – 501 7  Earth  (g round )  TERMI NAL  

6  

 

I EC  6041 7  – 501 9  PROTECTIVE  CONDUCTOR  TERM I NAL  

7  

 

I EC  6041 7  – 5020  Frame  or chassis  TERM INAL  

8  

 

I EC  6041 7  – 5021  Equ ipoten ti a l i ty  

9  

 

I EC  6041 7  – 5007  On  (Suppl y)  

1 0  

 

I EC  6041 7  – 5008  Off (Supply)  

1 1  

 

I EC  6041 7  – 51 72  
Equ ipmen t p rotected  th roughou t  
by DOUBLE  I NSULATION  or 
REI NFORCED  I NSULATI ON   

1 2  

 

 Cau ti on ,  ri sk  of e lectric shock 

1 3  

 

I EC  6041 7  – 5041  Cau ti on ,  h ot  su rface  

1 4  

 

I SO  7000  – 0434  
Cau ti on ,  ri sk of danger 
(See  n ote. )  

1 5   I EC  6041 7  – 5268  
I n  posi tion  of a  b i -stable  push  
con trol  

1 6  
 

I EC  6041 7  – 5269  
Ou t  posi tion  of a  b i -stab le  push  
con trol  

NOTE  See  5 . 4 . 1  wh ich  requ i res  manu factu rers  to  s tate  that  documentati on  must  be  consu l ted  i n  a l l  cases  
where  th is  symbol  i s  marked .  

 

5.1 .4  Fuses  

For any fuse wh ich  may be replaced  by an  OPERATOR,  there shal l  be  a  marking  beside the 
fuseholder,  wh ich  wi l l  enable the OPERATOR  to  identify the correct replacement fuse (see 5 . 4 . 5) .  

Conformity is checked by inspection.  
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5.1 .5  TERMINALS ,  connections  and  operating  devices  

I f necessary for safety,  an  i n d ication  shal l  be  g i ven  of the  purpose  of TERMINALS ,  connectors,  
con trols ,  and  i nd icators,  i nclud ing  any connections  for flu ids  such  as  gas,  water and  d rainage.  
Where there  is  i nsufficien t space,  symbol  1 4  of table  1  may be  used .  

NOTE  1  For ad d i tional  i n formation ,  see  I EC  60445  and  I EC  60447.  

NOTE  2  I nd i vi dual  p ins  of mu l ti -p i n  connectors  n eed  not  be  marked .  

5.1 .5.1  TERMINALS  

TERMINALS  for connection  to  the  MAINS  suppl y shal l  be  i den ti fiable.  

The fol lowing  TERMINALS  shal l  be  marked  as  fol lows:  

a)  FUNCTIONAL EARTH  TERMINALS  wi th  symbol  5  of table  1 ;  

b)  PROTECTIVE  CONDUCTOR TERMINALS  wi th  symbol  6  of table  1 ,  except when  the  
PROTECTIVE  CONDUCTOR TERMINAL  i s  part of an  approved  MAINS  appl iance in let.  The  
symbol  shal l  be  placed  close  to ,  or on ,  the  TERMINAL ;  

c)  TERMINALS  of measuring  and  con trol  ci rcu i ts  wh ich  are  permi tted  by  6 . 6 . 3  to  be  
connected  to  ACCESSIBLE  conductive  parts  wi th  symbol  7  of table  1  i f th is  connection  i s  
not sel f-eviden t;  

NOTE  Th is  symbol  may a lso  be  considered  as  a  warn ing  symbol  i n  that  i t  i nd icates  that  a  HAZARDOUS  L I VE  
vo l tage  must  not  be  connected  to  the  TERMI NAL .  The  symbol  shou ld  a lso  be  u sed  i f i t  i s  l i kely that  the  
OPERATOR  cou l d  make  such  a  connection  i n adverten tl y.  

d)  TERMINALS  suppl ied  from  the  i n terior of the  equ ipment and  wh ich  are  HAZARDOUS  LIVE ,  
wi th  the  vol tage,  curren t,  charge or energy value  or range,  or wi th  symbol  1 4  of table  1 .  
Th is  requ i rement does  not appl y  to  MAINS  suppl y ou tlets  where  a  standard  MAINS  socket 
ou tlet is  used ;  

e)  ACCESSIBLE  FUNCTIONAL  EARTH  TERMINALS  connected  to  ACCESSIBLE  conductive  parts ,  
wi th  an  i nd ication  that th is  i s  the  case,  un less  i t i s  sel f-eviden t.  Symbol  8  of table  1  i s  
acceptable  for th is  marking .  

Conformity is checked by inspection.  

5.1 .5.2  Measuring  ci rcu it TERMINALS  

Un less a  clear i nd ication  (see note  below)  i s  provided  on  a  measuring  i nstrument that vol tage 
and  current measuring  ci rcu i t TERMINALS  are  not i n tended  to  be  connected  to  vol tages  to  earth  
above 50  V a . c.  or 1 20  V d . c. ,  the  TERMINALS  shal l  be  marked  as  fol lows.  

a)  Measuring  ci rcu i t TERMINALS  for measurements  wi th in  measurement category I  (see  
6 . 7. 4)  shal l  be  marked  wi th  the  RATED  vo l tage  or curren t as  appl icable  and  wi th  symbol  
1 4  of table  1  (see a lso  5 . 4. 1  f)  and  g ) ) .  

b)  Measuring  ci rcu i t TERMINALS  for measurements  wi th in  measurement categories  I I ,  I I I  and  
IV (see  6 . 7 . 4)  shal l  be  marked  wi th  the  RATED  vo l tage or curren t as  appl icable  and  the  
relevant measuremen t category.  The  measurement category markings  shal l  be  “CAT I I ” ,  
“CAT I I I ”  or “CAT I V”  as  appl icable.  

NOTE  Examples  of acceptable  i nd icati ons  th at  the  i n pu ts  i n  a l l  cases  are  i n tended  to  be  l ess  than  50  V a . c.  or 
1 20  V d . c.  to  earth  i nclude  

a)  the  fu l l -scale  defl ection  marking  of a  s ing le-range  i n d icatin g  vo l tmeter o r maximum  marking  of a  mu l ti -range  
vol tmeter;  

b )  the  maximum  range  marking  of a  vo l tage  se lector swi tch ;  

c)  the  marked  i n tended  fu nction  o f the  i nstrumen t (for example,  m i l l i vo l tmeter) .  

Vol tage and  current measuring  ci rcu i t TERMINALS  that are  permanentl y  connected  and  not 
ACCESSIBLE  need  not be  marked  (see 5 . 4 . 3  i ) ) .  The  measurement category and  the  RATED  
maximum  WORKING  VOLTAGE  or RATED  maximum  curren t for such  TERMINALS  shal l  be  stated  i n  
the  equ ipment i nstal lation  i nstructions  (see 5 . 4. 3) .  
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An  exception  i s  a lso  permi tted  for ci rcu i t TERMINALS  (connectors)  wh ich  are  ded icated  on l y for 
connection  to  specific TERMINALS  of other equ ipment,  provided  that there  is  a  means for 
i den ti fying  these  TERMINALS .  

Markings  shal l  be  p laced  ad jacen t to  the  TERMINALS .  H owever,  i f there  is  insufficient space  (as  
i n  mu l ti - input equ ipment) ,  i t  i s  permissible  for the  marking  to  be  on  the  RATING  p late  or scale  
p late,  or for the  TERMINAL  to  be  marked  wi th  symbol  1 4  of table  1 .  

Conformity is checked by inspection.  

5.1 .6  Switches  and  circu i t-breakers  

I f the  power suppl y  swi tch  or ci rcu i t-breaker i s  used  as  the  d isconnecting  device,  the  on-
posi tion  or the  off-posi tion  shal l  be  clearl y marked .  Symbols  9  and  1 0  of table  1  can ,  i n  some 
cases,  a lso  be  su i table  as  the  device  i den ti fication  (see  6 . 1 1 . 2 . 5) .  A l amp alone is  not 
considered  to  be  a  satisfactory marking .  Symbols  9  and  1 0  shal l  n ot be  used  for swi tches  
other than  the  power suppl y swi tch .  

I f a  push-bu tton  swi tch  i s  used  as  the  power suppl y swi tch ,  symbols  9  and  1 5  of table  1  may 
be  used  to  i n d icate  the  on-posi tion ,  or symbols  1 0  and  1 6  to  i n d icate  the  off-posi tion ,  wi th  the  
pai r of symbols  (9  and  1 5 ,  or 1 0  and  1 6)  close  together.  

Conformity is checked by inspection.  

5.1 .7  Equ ipment protected  by  DOUBLE INSULATION  or REINFORCED INSULATION  

Equ ipment protected  throughou t by DOUBLE  INSULATION  or REINFORCED INSULATION  shal l  be  
marked  with  symbol  1 1  of table 1  un less i t is  provided  with  a  PROTECTIVE CONDUCTOR TERMINAL .  

Equ ipment wh ich  i s  on l y  partia l l y protected  by DOUBLE  INSULATION  or REINFORCED I NSULATION  
shal l  not bear symbol  1 1  of table  1 .  

Conformity is checked by inspection.  

5.1 .8  Field-wiring  TERMINAL  boxes  

I f the  temperature  of the  TERMINALS  or the  ENCLOSURE  of a  fie ld -wiring  TERMINAL  box or 
compartmen t exceeds 60  °C  in  NORMAL CONDITION  at an  ambien t temperature  of 40  °C ,  or the  
maximum  RATED  ambien t temperature  i f h i gher,  there  shal l  be  a  marking  of the  m in imum 
temperature  RATING  of the  cable  to  be  connected  to  the  TERMINALS .  The  marking  shal l  be  
vis ib le  before  and  during  connection ,  or be  beside  the  TERMINALS .  

Conformity,  in  case of doubt,  is checked by measurement as specified in  10. 3 a)  and,  if 
applicable,  by inspection  of markings.  

5.2  Warning  markings  

Warn ing  markings  shal l  be  vis ib le  when  the  equ ipment i s  ready for NORMAL USE .  I f a  warn ing  
appl ies  to  a  particu lar part of the  equ ipmen t,  the  marking  shal l  be  p laced  on ,  or near to,  th is  
part.  

The  s i ze  of warn ing  markings  shal l  be  as  fo l lows.  

a)  Symbols  shal l  be  at  least 2 , 75  mm  h igh .  Text shal l  be  at l east 1 , 5  mm  h igh  and  contrast 
i n  co lour wi th  the  background .  

b)  Symbols  or text mou lded ,  stamped  or engraved  i n  a  material  shal l  be  at l east 2 , 0  mm 
h igh .  I f not con trasting  i n  colour,  they shal l  have a  depth  or raised  heigh t of at l east 
0 , 5  mm.  
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I f i t  i s  necessary for the  RESPONSIBLE  BODY  or OPERATOR  to  refer to  the  i nstruction  manual  to  
preserve the  protection  afforded  by the  equ ipment,  the  equ ipment shal l  be  marked  wi th  
symbol  1 4  of table  1 .  Symbol  1 4  is  not requ i red  to  be  used  wi th  symbols  wh ich  are  explained  
i n  the  manual .  

I f the  i nstructions  for use  state  that an  OPERATOR  i s  permi tted  to  gain  access,  us ing  a  TOOL ,  to  
a  part wh ich  in  NORMAL USE  may be  HAZARDOUS  LI VE ,  there  shal l  be  a  warn ing  marking  wh ich  
states  that the  equ ipmen t must be  i so lated  or d isconnected  from  the  HAZARDOUS  LIVE  vo l tage  
before  access.  

Warn ing  markings  are  speci fied  i n  5 . 1 . 5 . 1  c) ,  6 . 1 . 2  b) ,  6 . 5 . 1 . 2  g ) ,  6 . 6 . 2 ,  7 . 2  c) ,  7 . 3 ,  1 0 . 1 ,  
1 3 . 2 . 2 .  

Conformity is checked by inspection.  

5.3  Durabi l i ty  of markings  

Markings  i n  accordance wi th  5 . 1 . 2  to  5 . 2  shal l  remain  clear and  leg ible  u nder cond itions  of 
NORMAL USE  and  resist the  effects  of clean ing  agents  speci fied  by the  manufacturer.  

Conformity is checked by inspection and by performing the following test for durability of 
markings on  the  outside of the  equipment.  The markings are rubbed by hand,  without undue 
pressure,  for 30 s with  a  cloth  soaked with  the specified cleaning agent (or,  if not specified,  
with  isopropyl alcohol) .  

The markings shall be  clearly legible after the  above treatment,  and adhesive labels shall not 
have worked loose or become curled at the edges 

5.4  Documentation  

5.4. 1  General  

Equ ipment shal l  be  accompan ied  by documentation  for safety purposes  as  fol lows:  

a)  i n tended  use  of the  equ ipment;  

b)  techn ical  specification ;  

c)  i nstructions  for use;  

d )  name and  address  of manufacturer or suppl ier from  whom  techn ical  assistance  may be  
obtained ;  

e)  the  i n formation  specified  i n  5 . 4 . 2  to  5 . 4 . 5 ;  

f)  defin i tion  of the  relevant measurement category i f marking  of TERMINALS  is  requ i red  on  the  
equ ipment (see  5 . 1 . 5 . 2) ;  

g )  for equ ipment marked  wi th  measurement category I ,  a  warn ing  shal l  be  g i ven  not to  use  
the  equ ipmen t for measurements  wi th in  measurement categories  I I ,  I I I  and  I V,  and  a  
detai led  RATING  i nclud ing  the  RATED  transien t overvol tages  is  g i ven  i n  the  documentation .  

I f appl icable,  warn ing  statements  and  a  clear explanation  of warn ing  symbols  marked  on  the  
equ ipment shal l  be  provided  i n  the  documentation  or shal l  be  durabl y  and  l eg ibl y marked  on  
the  equ ipment.  I n  particu lar,  there  shal l  be  a  statement that documen tation  needs  to  be  
consu l ted  in  a l l  cases  where  symbol  1 4  of table  1  i s  used ,  i n  order to  find  ou t the  nature  of the  
poten tial  HAZARD  and  any  actions  wh ich  have to  be  taken .   

NOTE  I f NORMAL  USE  i n vo lves  the  hand l in g  of hazardous  substances,  i nstruction  shou ld  be  g i ven  on  correct  use  
and  safety p rovis ions.  I f any  hazardous  substance  i s  speci fied  or suppl ied  by  the  eq u ipmen t manu factu rer,  th e  
necessary i n formation  on  i ts  consti tuen ts  an d  the  correct  d isposal  procedure  shou ld  a lso  be  g iven .  

Conformity is checked by inspection.  
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5.4.2  Equ ipment RATINGS  

Documentation  shal l  i nclude  the  fol lowing :  

a)  the  suppl y vol tage or vol tage  range,  frequency or frequency range,  and  power or current 
RATING ;  

b)  a  description  of a l l  i n put and  ou tput connections;  

c)  the  RATING  of the  i nsu lation  of external  ci rcu i ts ,  appropriate  for SINGLE  FAULT CONDITIONS ,  
i f such  ci rcu i ts  are  nowhere  ACCESSIBLE  (see  6 . 6. 2 ) ;  

d )  a  statement of the  range  of envi ronmental  cond i tions  for wh ich  the  equ ipment i s  
designed  (see 1 . 4) ;  

e)  a  statement of the  degree  of protection ,  i f the  equ ipment i s  RATED  accord ing  to  I EC  
60529.  

Conformity is checked by inspection.  

5.4.3  Equ ipment instal lation  

The documentation  shal l  i nclude i nstal lation  and  specific commission ing  i nstructions  
(examples  are  l i sted  below)  and ,  i f necessary for safety,  warn ings  against HAZARDS  wh ich  
cou ld  arise  during  i nstal lation  or commission ing  of the  equ ipment:  

a)  assembly,  l ocation  and  moun ting  requ iremen ts;  

b)  i nstructions  for protective  earth ing ;  

c)  connections  to  the  supply;  

d )  for PERMANENTLY CONNECTED EQUIPMENT :  

1 )  suppl y wi ring  requ i rements;  

2 )  requ irements  for an y external  swi tch  or ci rcu i t-breaker (see 6 . 1 1 . 2 . 1 )  and  external  
overcurrent protection  devices (see 9 . 5 . 1 )  and  a  recommendation  that the  swi tch  
or ci rcu i t-breaker be  near the  equ ipment;  

e)  ven ti lation  requ i rements;  

f)  requ irements  for special  services,  for example,  a i r,  cool ing  l i qu id ;  

g )  the  maximum  sound  power l evel  produced  by equ ipment wh ich  emi ts  sound ,  i f 
measurement is  requ i red  by 1 2 . 5 . 1 ;  

h )  i nstructions  re lating  to  sound  pressure  level  (see 1 2 . 5. 1 ) ;  

i )  for vo l tage- and  curren t-measuring  ci rcu i t TERMINALS  that are  permanen tly  connected  
and  not ACCESSIBLE ,  i n formation  regard ing  the  measurement category,  RATED  maximum 
WORKING  VOLTAGE  or RATED  maximum  current (see  5. 1 . 5 . 2) .  

Conformity is checked by inspection.  

5.4.4  Equ ipment operation  

I nstructions  for use  shal l  i nclude,  i f appl icable:  

a)  i denti fication  of operating  controls  and  their use  i n  a l l  operating  modes;  

b)  an  i nstruction  not to  posi tion  the  equ ipment so  that i t  i s  d i fficu l t to  operate  the  
d isconnecting  device;  

c)  i nstructions  for i n terconnection  to  accessories  and  other equ ipment,  includ ing  in d ication  
of su i table  accessories,  detachable  parts  and  any specia l  materials ;  

d )  speci fication  of l im i ts  for i n termi ttent operation ;  

e)  an  explanation  of symbols  re lated  to  safety wh ich  are  used  on  the  equ ipment;  

f)  i nstructions  for replacemen t of consumable  materials;  

g )  i nstructions  for clean ing  and  decon tamination ;  
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h)  a  statement l i sti ng  an y poten tial l y  poisonous  or in j u rious  gases  that can  be  l i berated  
from  the  equ ipment,  and  possible  quanti ties;  

i )  detai led  i nstructions  about risk-reduction  procedures relati ng  to  fl ammable  l i qu ids  (see  
9 . 4  c) ) .  

There  shal l  be  a  statemen t i n  the  instructions  that,  i f the  equ ipmen t is  u sed  in  a  manner not 
specified  by the  manufacturer,  the  protection  provided  by the  equ ipment may be  impaired .  

Conformity is checked by inspection.  

5.4.5  Equ ipment maintenance 

I nstructions  for the  RESPONSIBLE  BODY  concern ing  preventive  main tenance  and  i nspection  
necessary for safety shal l  be  g i ven  i n  sufficien t detai l .  These shal l  i nclude  the  i nspection  and  
replacement,  i f n ecessary,  of an y hoses or other parts  con tain ing  l i qu ids,  i f thei r fa i lu re  cou ld  
cause  a  HAZARD (See 1 1 . 7) .  

NOTE  I nstructions  shou ld  advise  the  RESPONS IBLE  BODY  o f any  tests  necessary to  check that  equ ipmen t i s  s ti l l  i n  
a  safe  cond i ti on .  They shou ld  a lso  warn  against  the  repeti tion  of an y tests  of th is  s tandard  wh ich  cou ld  damage  the  
equ i pment  and  reduce  protection  against  HAZARDS .  

For equ ipment us ing  replaceable  batteries,  the  specific battery type  shal l  be  stated .  

The  manufacturer shal l  speci fy any parts  wh ich  are  requ ired  to  be  examined  or suppl ied  on l y 
by the  manufacturer or h i s  agen t.  

The  RATING  and  characteristics  of replaceable  fuses shal l  be  stated .  

Conformity is checked by inspection.  

6 Protection  against electric  shock 

6.1  General   

6 . 1 . 1  Requirements  

Protection  against e lectric shock shal l  be  main tained  in  NORMAL CONDITION  (see  6 . 4)  and  
SINGLE  FAULT CONDITION  ( see  6 . 5) .  ACCESSIBLE  parts  of equ ipmen t shal l  not be  HAZARDOUS  LIVE  
(see  6 . 3) .  

Conformity is checked by the determination of ACCESSIBLE  parts as specified in  6. 2 and the  
measurements of the  levels of 6. 3,  followed by the tests of 6. 4 to  6. 1 1 .  

6.1 .2  Exceptions   

I f i t  i s  not feasib le  for operating  reasons  to  prevent the  fol lowing  parts  being  both  ACCESSIBLE  
and  HAZARDOUS  LIVE ,  they are  permi tted  to  be  ACCESSIBLE  to  the  OPERATOR  du ring  NORMAL USE  
wh i le  they are  HAZARDOUS  LIVE :  

a)  parts  of l amps and  l amp sockets  after l amp removal ;  

b)  parts  i n tended  to  be  replaced  by the  OPERATOR  ( for example,  batteries)  and  wh ich  may 
be  HAZARDOUS  LIVE  du ring  the  replacemen t or other OPERATOR  action ,  bu t on l y i f they 
are  ACCESSIBLE  on l y  by means  of a  TOOL  and  have  a  warn ing  marking  (see 5 . 2 ) ;  

c)  l ocking  and  screw-held  type  measuring  TERMINALS ,  i nclud ing  TERMINALS  wh ich  do  not 
requ i re  the  use  of a  TOOL .  

I f an y of the  parts  in  a)  and  b)  receive  a  charge  from  an  in ternal  capaci tor,  they shal l  not be 
HAZARDOUS  LIVE  1 0  s  after i n terruption  of the  supply.   
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If a  charge is received from an internal capacitor,  conformity is checked by the measurements 
of 6. 3 to establish that the levels of 6. 3. 1  c)  are not exceeded.  

6.2  Determination  of ACCESSIBLE  parts  

Un less  obvious,  determination  of whether a  part is  ACCESSIBLE  shal l  be  made as  speci fied  
i n  6 . 2 . 1  to  6 . 2 . 3 .  Test fi ngers  (see annex B)  and  p ins  shal l  be  appl ied  wi thou t force un less  a  
force is  specified .  Parts  are  considered  to  be  ACCESSIBLE  i f they can  be  touched  wi th  a  test 
fin ger or p in ,  or i f they cou ld  be  touched  in  the  absence of a  covering  wh ich  is  not considered  
to  provide  su i table  i nsu lation  (see 6 . 9 . 1 ) .  For HAZARDOUS  LIVE  parts  at a  vol tage to  earth  
exceed ing  1  kV r.m . s.  or 1 , 5  kV d . c. ,  a  part i s  considered  to  be  ACCESSIBLE  i f the  test fi nger or 
p in  reaches  a  poin t nearer to  the  HAZARDOUS  LIVE  part than  the  appl icable  CLEARANCE  for BASIC  
I NSULATION  for the  WORKING  VOLTAGE .  

I f the  OPERATOR  i s  i n tended  to  perform  any actions  i n  NORMAL USE  (wi th  or wi thou t a  TOOL)  
wh ich  wi l l  i ncrease  the  accessibi l i ty of parts,  such  actions  shal l  be  taken  before  performing  
the  examinations  of 6 . 2 . 1  to  6 . 2 . 3 .  Examples  i nclude:  

a)  removing  covers;  

b)  open ing  doors;  

c)  ad j usting  con trols;  

d )  replacing  consumable  material ;  

e)  removing  parts.  

For rack- or panel -mounted  equ ipmen t,  the  equ ipment is  i nstal led  as  specified  i n  the  
manufacturer's  i nstructions  before  making  the  examinations  of 6 . 2 . 1  to  6 . 2 . 3 .  For such  
equ ipment,  the  OPERATOR  i s  assumed  to  be  in  front of the  panel .  

6.2.1  Examination  

The jointed test finger (see figure B. 2)  is applied in  every possible position.  If a  part could 
become ACCESSIBLE  by applying a  force,  the  rigid test finger (see figure B. 1 )  is applied with  a  
force of 10 N.  The force is exerted by the tip  of the test finger so as to avoid wedge and lever 
action.  The test is applied to all outer surfaces,  including the bottom.  However,  on  equipment 
accepting plug-in  modules the tip  of the  jointed test finger is inserted only to a  depth  of 
180 mm from the opening in  the  equipment.  

6.2.2  Open ings  above parts  that are  HAZARDOUS  LIVE  

A metal test pin  100 mm long and 4 mm in  diameter is inserted in  any openings above parts 
which  are HAZARDOUS LIVE.  The test pin  is suspended freely and allowed to penetrate up  
to 100 mm.  The additional safety measures of 6. 5 for protection in  SINGLE FAULT CONDITION  are 
not required solely because a  part is ACCESSIBLE  by this test only.  

This test is not applied to TERMINALS .  

6.2.3  Open ings  for pre-set controls  

A metal test pin  3 mm in  diameter is inserted through holes intended to give access to pre-set 
controls which  require the use of a  screwdriver or other TOOL .  The test pin  is applied in  every 
possible  direction through the hole.  Penetration  shall not exceed three times the distance 
from the ENCLOSURE  surface to the  control shaft or 100 mm,  whichever is smaller.  

6.3  Permissible  l imits  for ACCESSIBLE  parts   

The vol tage,  curren t,  charge  or energy between  an  ACCESSIBLE  part and  reference  test earth ,  
or between  any two ACCESSIBLE  parts on  the same piece of equ ipment with in  a  d istance of 1 , 8  m  
(over a  surface or th rough  a i r) ,  shal l  not exceed  the  values  of 6 . 3 . 1  in  NORMAL CONDITION  n or 
of 6 . 3 . 2  i n  SINGLE  FAULT CONDITION .  
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