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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 particular requirements  for hand-held probe 

assemblies  for electrical  test and measuring equipment.  

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

IEC 61 01 0-03 1 :2002,  Safety requirements  for electrical equipment for measurement,  control 

and laboratory use,  Part 031:  Safety requirements  for hand-held probe  assemblies  for electrical 

measurement,  and has  been varied as  indicated to  take  account of Australian/New Zealand 

conditions.  

Variations  to  IEC 61 01 0-03 1 : 2002  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.  

This  Standard is  one  of a series  of Standards  dealing with electrical test and measuring 

equipment.  Currently this  Series  consists  of the  following parts;  additional  parts  will  be  added 

from time to  time.  

AS   

61 01 0  Safety requirements  for electrical  equipment for measurement,  control  and 

laboratory use  

61 01 0.1  Part 1 :  General  requirements  

61 01 0.03 1  Part 03 1 :  Safety requirements  for hand-held probe  assemblies  for electrical 

measurement and test (this  Standard)  

61 01 0.2.032  Part 03 2:  Particular requirements  for hand-held and hand-manipulated current 

sensors  for electrical test and measurement 

This  part of the Standard complements  Part 1 .  

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.  

In this  Standard,  the following print types are used:  

– requ irements  proper:  i n  arial  type ;  

– test specifications:  in  italic type;  

– explanatory matter:  in  smal ler arial  type.  

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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STANDARDS AUSTRALIA 

 

Austral ian  Standard  

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

 
Part 031 :  Safety requirements  for hand-held  probe assembl ies  for 

electrical  measurement and  test 
( IEC 61 01 0-031 : 2002  MOD)  

 

1  Scope and  object 

1 . 1  Scope 

Th is  part of AS  61 01 0  appl ies  to  hand-held  and  hand-man ipu lated  PROBE  ASSEMBLIES  of the  
types  described  below,  and  related  accessories  wh ich  are  i n tended  for professional ,  i ndustria l  
process,  and  educational  use.  These  PROBE  ASSEMBLIES  are  for use  i n  the  in terface between  
an  e lectrical  phenomenon  and  test or measurement equ ipmen t.  They may be  fixed  to  the  
equ ipment or be  detachable  accessories  for the  equ ipment.   

a)  Low-vol tage and  h igh-vol tage,  non-attenuating  PROBE  ASSEMBLIES  ( type A) .  Non-
attenuating  PROBE  ASSEMBLIES  that are  RATED  for d i rect connection  to  vol tages 
exceed ing  33  V r.m . s.  or 46 , 7  V peak or 70  V d . c. ,  bu t not exceed ing  63  kV.  They do  not 
i ncorporate  active  components,  nor are  they i n tended  to  provide  a  vol tage  d ivider 
function  or a  s i gnal  cond i tion ing  function ,  bu t they may con tain  passive  non-attenuating  
components  such  as  fuses.  

b)  H igh-vol tage attenuating  or d i vider PROBE  ASSEMBLIES  ( type B) .  Attenuating  or d i vider 
PROBE  ASSEMBLIES  that are  RATED  for d i rect connection  to  secondary vol tages  exceed ing  
1  kV bu t not exceed ing  63  kV.  The d ivider function  may be  carried  ou t whol l y  wi th in  the  
PROBE  ASSEMBLY ,  or partl y  wi th in  the  test or measurement equ ipmen t to  be  used  wi th  the  
PROBE  ASSEMBLY.   

c)  Low-vol tage attenuating  or d i vider PROBE  ASSEMBLIES  ( type  C) .  Attenuating ,  d i vider or 
other s ignal  cond i tion ing  PROBE  ASSEMBLIES  for d i rect connection  to  vol tages  exceed ing  33  
V r.m . s  or 46, 7  V peak or 70  V d . c. ,  bu t not exceed ing  1  kV r.m . s.  or 1 , 5  kV d . c.  The  
signal  cond i tion ing  function  may be  carried  ou t whol l y  wi th in  the  PROBE  ASSEMBLY,  or partl y  
wi th in  the  test or measurement equ ipment i n tended  to  be  used  wi th  the  PROBE  ASSEMBLY.  

NOTE  PROBE  ASSEMBLIES  wh ich  

– are  not  wi th in  th e  defi n i tions  of types  A,  B  or C ,  o r,  

– wh ich  are  desig ned  to  be  powered  from  a  l ow-vol tage  mains  suppl y,  o r 

– i nclude  other featu res  not  speci fical ly  add ressed  i n  th is  standard  

may a lso  need  to  meet the  re levan t  requ i remen ts  of other parts  of AS  61 01 0  [6] 1 ) .  

1 .2  Object 

1 .2. 1  ASPECTS  INCLUDED IN  SCOPE  

The object of th is  standard  is  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  clauses  6 ,  1 0  and  1 1 ) ;  

b)  mechan ical  HAZARDS  (see  clauses  7 ,  8  and  1 1 ) ;  

c)  excessive  temperature  (see  clause 9) ;  

                                                      
1 )  F igu res  i n  square  brackets  refer to  the  b ib l i og raphy.  
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d)  spread  of fi re  from  the  PROBE  ASSEMBLY  (see  clause 9) .  

NOTE  Atten tion  i s  d rawn  to  the  existence  of ad d i tional  requ i remen ts  wh ich  may be  speci fied  by n ational  
au thori ti es  responsibl e  for heal th  and  safety of l abour forces.  

1 .2.2  ASPECTS  EXCLUDED FROM  SCOPE  

Th is  standard  does  not cover 

a)  re l i able  function ,  performance  or other properties  of the  PROBE  ASSEMBLY ;  

b)  effectiveness  of transport packag ing ;  

c)  servicing  (repair) ;  

d )  protection  of servicing  (repair)  personnel .  

NOTE  Servicing  personne l  a re  expected  to  be  reasonably carefu l  i n  d eal i ng  wi th  obvious  HAZARDS ,  bu t  the  desig n  
shou ld  p rotect  aga inst  m ishap  i n  an  appropriate  manner,  and  the  service  documen tati on  shou ld  po i n t  ou t  any  
resid ual  HAZARDS .   

1 .3  Verification  

Th is  standard  a lso  speci fies  methods  of veri fying ,  th rough  i nspection  and  TYPE  TESTING ,  that 
the  PROBE  ASSEMBLY  meets  the  requ iremen ts  of th is  standard .  

1 .4  Environmental  cond itions  

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

a)  a l ti tude  up  to  2  000  m ,  or above  2  000  m  i f speci fied  by the  manufacturer;  

b)  temperature  5°C  to  40°C;  or below 5°C or above 40°C  i f specified  by the  manufacturer;  

c)  maximum  relati ve  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;  

d )  appl icable  RATED  POLLUTION  degree.   

2 Normative references  

The fol lowing  normative  documents  con tain  provisions  wh ich ,  th rough  reference i n  th is  text,  
consti tu te  provis ions  of th is  part of AS  61 01 0.  For dated  references,  subsequent amendments  
to,  or revis ions  of,  any of these publ ications  do  not appl y.  However,  parties  to  agreements  
based  on  th is  part of AS  61 01 0  are  encouraged  to  i nvestigate  the  possib i l i ty  of appl ying  the  
most recent ed i tions  of the  normative  documents  ind icated  below.  For u ndated  references,  
the  latest ed i tion  of the  normative  document referred  to  appl ies.  Members  of I EC  and  I SO  
main tain  reg isters  of curren tl y  va l id  I n ternational  Standards.  

References to  i n ternational  standards  that are  struck through  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  identi fied  as  such .  

I EC  60027  (al l  parts) ,  Letter symbols to be  used in  electrical technology 

I EC  60060  (al l  parts) ,  High-voltage test techniques 

AS 1 931  (a l l  parts) ,  High-voltage test techniques 

AS/NZS 60065,  Audio,  video and similar electronic apparatus – Safety requirements   

I EC  60270,  H igh-vol tage test techn iques  – Partia l  d ischarge  measurements  
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I EC  6041 7  (a l l  parts) ,  Graphical symbols for use on  equipment 

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

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

I EC  60664-1 ,  Insulation  coordination for equipment within  low-voltage systems – Part 1 :  
Principles,  requirements and tests 

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  61 01 0  (a l l  parts) ,  Safety requirements for electrical equipment for measurement,  control 
and laboratory use  

AS  61 01 0  (a l l  parts) ,  Safety requirements for electrical equipment for measurement,  control 
and laboratory use 

I EC  61 032,  Protection  of persons and equipment by enclosures – Probes for verification  

I SO 7000,  Graphical symbols for use on  equipment – Index and synopsis 

3 Definitions  

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

Un less  otherwise  speci fied ,  the  terms "vol tage"  and  "current"  mean  the  r.m . s.  values  of an  
a l ternating ,  d i rect or composi te  vol tage or curren t.  Where  the  term  "mains"  i s  used ,  i t  refers  to  
the  low-vol tage e lectrici ty  suppl y  system  (above  the  values  of 6 . 3 . 2 . 1 ) .  

3.1  Parts  and  accessories  

3. 1 . 1  
TERMINAL  
component provided  for the  connection  of a  device  (equ ipment)  to  external  conductors  

[ I EV 1 51 -01 -03,  mod ified ]  

NOTE  TERMINALS  can  con tain  one  or several  con tacts  and  th e  term  includes  sockets,  p ins ,  connectors,  e tc.  

3.1 .2  
ENCLOSURE  
part provid ing  protection  of equ ipment against certain  external  i n fl uences  and ,  i n  an y 
d i rection ,  protection  against d i rect con tact  

3.1 .3  
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 . 1 ) .   

3.1 .4  
PROBE ASSEMBLY  
device  for making  temporary contact between  test or measurement equ ipment and  a  poin t on  
an  e lectrical  ci rcu i t  be ing  measured  or tested .  I t  i ncludes the  cable  and  the  means for making  
a  connection  wi th  the  test or measurement equ ipment 

NOTE  See  fig u res  1  and  2  for examples  of PROBE  ASSEMBLI ES  an d  an  explanation  of the  function  of the i r parts .  
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3.1 .5  
PROBE TIP  
part of the  PROBE  ASSEMBLY  wh ich  makes  the  connection  to  the  poin t being  measured  or 
tested  

3.1 .6  
REFERENCE CONNECTOR  
device  used  to  connect a  reference poin t i n  the  test or measuremen t equ ipment (usual l y  the  
functional  earth  TERMINAL)  to  a  reference poin t on  the  e lectrical  ci rcu i t being  measured  or 
tested  

3.1 .7  
TOOL  
external  device,  i nclud ing  a  key or coin ,  used  to  a id  a  person  to  perform  a  mechan ical  
function  

3.2  Electrical  quanti ties  

3.2.1  
RATED  ( value)  
quanti ty  va lue  assigned ,  general l y  by a  manufactu rer,  for a  specified  operating  cond i tion  of a  
component,  device  or equ ipment 

[ I EV 1 51 -04-03]  

3.2.2  
RATING  
set of RATED  va lues  and  operating  cond i tions  

[ I EV 1 51 -04-04]  

3.2.3  
WORKING  VOLTAGE  
h ighest vo l tage wh ich  can  con tinuousl y appear across  an  i nsu lation  during  NORMAL USE  

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

3.3  Tests  

3.3.1  
TYPE TEST  
test of one or more  samples  of equ ipmen t (or parts  of equ ipment)  made  to  a  particu lar design ,  
to  show that the  design  and  construction  meet one  or more  requ i rements  of th is  standard  

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 esign  and  construction  requ i rements.  

3.4  Safety  terms 

3.4.1  
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  

3.4.2  
HAZARDOUS  LIVE  
capable  of rendering  an  e lectric shock or electric  burn  i n  NORMAL CONDITION  or SINGLE  FAULT 

CONDITION  (see  6 . 3 . 1  for values  appl icable  to  NORMAL CONDITION  and  6 . 3 . 2  for the  h igher 
values  deemed  to  be  appropriate  in  SINGLE  FAULT CONDITION )  
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3.4.3  
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 i s  considered  as  not subject to  fa i l u re  when  tests  under fau l t cond i tions  are  
made 

3.4.4 
PROTECTIVE IMPEDANCE  
component,  assembly of components  or the  combination  of BASIC  I NSULATION  and  a  current or 
vol tage l im i ti ng  device,  the  impedance,  construction  and  rel iabi l i ty of wh ich  are  such  that 
when  connected  between  parts  wh ich  are  HAZARDOUS  LIVE  and  ACCESSIBLE  conductive  parts ,  
i t  provides  protection  to  the  extent requ i red  by th i s  standard  i n  NORMAL CONDITION  and  SINGLE  

FAULT CONDITION  

3.4.5  
NORMAL USE  
operation ,  i nclud ing  stand-by,  accord ing  to  the  i nstructions  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 n structions  for use  wi l l  warn  
against  u s ing  th e  equ ipment  when  i t  i s  not  i n  NORMAL  CONDITI ON .  

3.4.6  
NORMAL CONDITION  
cond i tion  i n  wh ich  a l l  means  for protection  against HAZARDS  are  in tact 

3.4.7  
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 .  

3.4.8  
OPERATOR  
person  operating  equ ipment for i ts  i n tended  purpose  

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

3.4.9  
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 tra ined  

3.4.1 0  
WET  LOCATION  
Location  where  water or another conductive  l i qu id  may be  presen t and  is  l ikel y  to  cause  
reduced  human  body impedance due  to  wetti ng  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 

3.4.1 1  
HAZARD  
poten tial  source of harm  (see  1 . 2)  

3.5  Insu lation  

3.5. 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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3.5.2  
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  

3.5.3  
DOUBLE INSULATION  
i nsu lation  comprising  both  BASIC  I NSULATION  and  SUPPLEMENTARY  I NSULATION  

3.5.4 
REINFORCED INSULATION  
i nsu lation  wh ich  provides  protection  against e lectric shock not l ess  than  that provided  by 
DOUBLE  I NSULATION  

NOTE  RE INFORCED  I NSULATION  may comprise  several  l ayers  wh ich  cannot  be  tested  s i n g ly as  SUPPLEMENTARY 
I NSULATI ON  or BAS IC  I NSULATI ON .  

3.5.5  
POLLUTION  
any 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 resistivel y 

3.5.6   
POLLUTION  d egree 
for the  purpose of evaluating  CLEARANCES  one  of th ree degrees  of POLLUTION  i n  the  m icro-
environment,  wh ich  are  recogn ized  for use  wi th  th is  Standard  

3.5.6.1  
POLLUTION  degree  1  
no  POLLUTION  or on l y d ry,  non-conductive  POLLUTION  

NOTE  The  POLLUTI ON  h as  no  i n fluence.  

3.5.6 .2  
POLLUTION  degree  2  
on l y non-conductive  POLLUTION .  Occasional l y,  however,  a  temporary conductivi ty  caused  by  
condensation  must be  expected  

3.5.6.3  
POLLUTION  degree  3  
conductive  POLLUTION  occurs  or d ry  non-conductive  POLLUTION  occurs  wh ich  becomes conduc-
ti ve  due  to  condensation  wh ich  is  to  be  expected  

3.5.7  
CLEARANCE  
shortest d istance i n  a i r between  two conductive  parts  

3.5.8  
CREEPAGE DISTANCE  
shortest d istance a long  the  surface  of the  insu lati ng  material  between  two  conductive  parts   

[ I EV 1 51 -03-37]  
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Key  

1  Typica l  connectors  5  Crocod i l e  cl ip  

2  PROBE  TI P  6  Reference  connector 

3  Probe  body 7  BNC  connector 

4  To  eq u ipmen t 8  Examples  of accessories  

Figure 1  – Examples  of type A and  C  PROBE ASSEMBLIES  

IEC   2597/01  
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Key 

1  PROBE  TI P  

2  To  eq u ipment  

3  Reference  connector 

4  BARRIER  

5  Hand -hel d  area  of probe  body  

Figure 2  – Examples  of type B  PROBE ASSEMBLIES  

4 Tests  

4.1  General  

Tests  i n  th is  standard  are  TYPE  TESTS  to  be  carried  ou t on  samples  of  PROBE  ASSEMBLIES  or 
thei r parts.  Their on l y pu rpose is  to  check that the  design  and  construction  ensure  conformity 
wi th  th is  standard .  

Tests  on  components  or parts  of the  PROBE  ASSEMBLY  meeting  the  requ i rements  of the  
re levant standards  need  not be  repeated  during  TYPE  TESTS  of the  whole  PROBE  ASSEMBLY.  

I f a  PROBE  ASSEMBLY  i s  of more  than  one probe  type (see  1 . 1 ) ,  each  type shal l  be  tested  
accord ing  to  i ts  appl icable  requ irements.  

IEC   2598/01  
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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  PROBE ASSEMBLY demonstrates 
conclusively that it would pass the test.  Tests are carried out under 

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

b)  SINGLE FAULT CONDITIONS  (see 4. 4) .  

NOTE  1  I f the  RATED  ran ge  of en vi ronmental  cond i ti ons  for PROBE  ASSEMBLIES  i s  wider than  th at  stated  i n  1 . 4 ,  
the  manufactu rer shou ld  make  su re  (for example ,  by su i table  a l teration  of test  requ i rements  or add i ti onal  tests)  that  
the  safety requ i rements  of th is  s tandard  are  sti l l  fu l fi l l ed .  

NOTE  2  I f when  carryi ng  ou t  a  con form i ty test,  there  i s  an y uncerta i n ty abou t  th e  exact va l ue  of the  appl ied  or 
measured  q uan ti ty (for example ,  vo l tage)  d ue  to  th e  to lerance,  

– the  manu factu rer shou ld  ensu re  that  a t  l east  the  speci fied  test  valu e  i s  appl ied ;  

– the  test  house  shou ld  ensure  that  no  more  than  the  speci fi ed  test  valu e  i s  app l ied .  

NOTE  3  PROBE  ASSEMBLI ES  wh ich  have  been  TYPE  TESTED  may no  l onger be  su i tabl e  for thei r i n tended  fu nction  
because  of the  resid ual  effect  of s tresses  resu l ti ng  from  tests.  For th is  reason  TYPE  TESTS  shou ld  n ever be  carri ed  
ou t  (for example,  by the  RESPONSI BLE  BODY)  after the  PROBE  ASSEMBLI ES  h ave  left  th e  manu factu rer.   

4.2  Sequence  of tests  

The sequence of tests  i s  optional  u n less  otherwise  speci fied  i n  the  standard .  The PROBE  

ASSEMBLIES  u nder 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 .  Tests  under fau l t cond i tions  may be  
destructive  and  may fol low those  under reference  test cond i tions.  

4.3  Reference  test  condi tions  

4.3. 1  ENVIRONMENTAL CONDITIONS  

Un less  otherwise  specified  i n  th is  standard ,  the  fol lowing  envi ronmen tal  cond i tions  (bu t not 
confl icti ng  wi th  those  of 1 . 4)  shal l  exist in  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%;  

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

d )  no  hoarfrost,  dew,  percolating  water,  ra in ,  solar i rrad iation ,  etc.   

4.3.2  STATE OF  probe  assembl ies  

Unless otherwise specified ,  tests shal l  be carried  out on  the PROBE ASSEMBLIES  assembled  for 
NORMAL USE  and  under the least favourable combination  of the cond itions g iven  in  4. 3. 3  to  4. 3. 9.  

When  d imensions  or mass  make i t u nsu i table  to  carry ou t particu lar tests  on  a  complete  
PROBE  ASSEMBLY,  tests  on  sub-assembl ies  are  a l lowed ,  provided  i t  i s  veri fied  that the  
assembled  PROBE  ASSEMBLY  wi l l  be  in  accordance  wi th  th is  standard .  

4.3.3  POSITION  OF  THE  probe assembly  

The PROBE  ASSEMBLY  shal l  be  in  an y posi tion  of NORMAL USE  and  wi th  any ven ti l ation  
un impeded  

4.3.4  ACCESSORIES  

Accessories  and  OPERATOR  i n terchangeable  parts  avai lable  from,  or recommended  by,  the  
manufacturer for use  wi th  the  PROBE  ASSEMBLY  u nder test shal l  be  e i ther connected  or not 
connected .  

4.3.5  COVERS  AND REMOVABLE PARTS  

Covers  or parts  wh ich  can  be  removed  wi thout using  a  TOOL  shal l  be  removed  or not removed .  
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4.3.6  INPUT AND OUTPUT VOLTAGES  

I npu t and  ou tput vol tages,  i nclud ing  floating  vol tages  shal l  be  set to  any  vol tage wi th in  the  
RATED  vo l tage  range.  

4.3.7  CONTROLS  

Controls  wh ich  the  OPERATOR  can  ad just by  hand  shal l  be  set to  any posi tion  except for 
combinations  of settings  proh ibi ted  by the  manufacturer,  as  shown  by marking  on  the  PROBE  

ASSEMBLY.  

4.3.8  CONNECTIONS  

The PROBE  ASSEMBLY  shal l  be  connected  for i ts  i n tended  purpose,  or not connected .  

4.3.9  DUTY CYCLE  

PROBE  ASSEMBLIES  for short-term  or i n termi ttent operation  shal l  be  operated  for the  l ongest 
period  and  have  the  shortest recovery period  consistent wi th  the  manufactu rer's  i nstructions.  

4.4  Testing  in  SINGLE  FAULT  CONDITION  

4.4. 1  GENERAL  

The fo l lowing  requ i rements  appl y.  

a)  Examination  of the  PROBE  ASSEMBLY  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 iable  to  resu l t  i n  HAZARDS  wi th in  the  mean ing  of th is  standard  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 .  

c)  The PROBE  ASSEMBLY  shal l  be  operated  under the  l east 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 shou ld  be  recorded  for each  test.   

4.4.2  APPLICATION  OF  FAULT CONDITIONS  

Fau l t cond i tions  shal l  i nclude those  specified  i n  4 . 4 . 2 . 1  to  4 . 4 . 2 . 4 .  They shal l  be  appl ied  on l y  
one  at  a  time and  shal l  be  appl ied  i n  tu rn  in  the  most 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  PROBE  ASSEMBLY  or part shal l  pass  the  
appl icable  tests  of 4 . 4 . 4 .  

4.4.2 .1  Probe assembl ies  OR PARTS  FOR SHORT-TERM  OR INTERMITTENT OPERATION  

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

CONDITION .  

4.4.2.2  OUTPUTS  

Outputs  of type  B  and  C  PROBE  ASSEMBLIES  shal l  be  short-ci rcu i ted  one  at a  time.  

4.4.2.3  INSULATION  BETWEEN  CIRCUITS  AND PARTS  

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

NOTE  See  9 . 1  for an  a l ternati ve  method  of checking  protection  against  spread  of fi re .   
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4.4.2 .4  COMPONENTS  

Componen ts  (except HIGH  I NTEGRITY  components)  of type  B  and  type C  PROBE  ASSEMBLIES  
shal l  be  short-ci rcu i ted  or open-circu i ted ,  wh ichever i s  l ess  favourable.  

4.4.3  DURATION  OF  TESTS  

The PROBE  ASSEMBLY  shal l  be operated  unti l  further change as a  resu l t of the appl ied  fau lt 
is  un l ikely.  Each  test is  normal ly l im ited  to  1  h  since any secondary fau l t arising  from a  S I NGLE  
FAULT CONDITION  wi l l  usual ly manifest i tself with in  that time.  I f at the end  of 1  h  there is  an  
ind ication  that a  risk of electric shock,  spread  of fire or in jury to  persons may eventual ly occur,  the 
test shal l  be continued  unti l  one of these HAZARDS  does occur or for a  maximum period  of 4  h .  

4.4.3 .1  IF  A FAULT I S  TERMINATED BY THE  OPENING  OF  A FUSE  AND I F  THE  FUSE  DOES  NOT OPERATE  

WITH IN  APPROXIMATELY 1  S ,  THE  CURRENT THROUGH  THE  FUSE  UNDER THE  RELEVANT FAULT 
CONDITION  SHALL BE  MEASURED .  EVALUATION  WITH  THE  PRE-ARCING  TIME /CURRENT 
CHARACTERISTICS  SHALL BE  MADE  TO FIND OUT WHETHER THE  MIN IMUM OPERATING  CURRENT OF  THE  

FUSE  I S  REACHED OR EXCEEDED AND WHAT I S  THE  MAXIMUM  TIME  BEFORE  THE  FUSE  OPERATES .  THE  
CURRENT THROUGH  THE  FUSE  MAY VARY AS  A FUNCTION  OF  TIME .  I F  THE  MIN IMUM OPERATING  

CURRENT OF  THE  FUSE  I S  NOT REACHED I N  THE  TEST,  THE  EQUIPMENT SHALL BE  OPERATED FOR A 

PERIOD CORRESPONDING  TO THE  MAXIMUM FUSING  TIME  OR CONTINUOUSLY FOR THE  DURATION  

SPECIFIED  IN  4 . 4 . 3 . 1 .  

4.4.4  CONFORMITY AFTER APPLICATION  OF  sing le  fau lt  conditions  

4.4.4.1  Conformity with  requirements for electric shock protection 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,  except as permitted by 6. 1 . 1 ;  

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. 6 (without humidity preconditioning)  with  the  test voltage for BASIC  INSULATION.   

4.4.4.2  Conformity with  requirements for temperature protection is checked by determining 
the temperature of the  outer surface of the  PROBE ASSEMBLY.  

The temperature of the outer surface shall not exceed 105°C at maximum RATED  ambient 
temperature.   

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

4.4.4.3  Conformity with  requirements for protection against the spread of fire is checked by 
placing the PROBE ASSEMBLY on  white tissue-paper covering a  softwood surface and covering 
the PROBE ASSEMBLY with  cheesecloth.  No molten metal,  burning insulation,  flaming particles,  
etc.  shall fall on  the surface on which  the PROBE ASSEMBLY stands and there shall be  no 
charring,  glowing,  or flaming of the tissue paper or cheesecloth.  Melting of insulation material 
shall be ignored if the molten material could not contribute to starting a  fire,  and if it would be  
obvious to the operator that the PROBE ASSEMBLY needs to be de-energized and allowed to 
cool before it is touched.  

4.4.4.4  Conformity with  the requirements for protection against other HAZARDS  is checked as 
specified in  clauses 7 to 1 1 .  
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