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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
LIGHTNING PROTECTION  SYSTEM COMPONENTS (LPSC)  –  

 
Part 3:  Requirements  for isolating  spark gaps  (ISG)  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternati onal  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty  
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

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

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC  62561 -3  has  been  prepared  by I EC  techn ical  comm ittee  81 :  
L ightn ing  protection .  

Th is  second  ed i tion  cancels  and  replaces  the  fi rst ed i ti on ,  publ ished  in  201 2 .  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s i gn i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion .  

a)  a  new class i fication  has  been  added  re lated  to  I SGs  l ocation  i nsta l l ation ;  

b)  an  updated  fl ow chart of tests  has  been  developed .  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

FDIS  Report  on  voti ng  

81 /561 /FDIS  81 /566/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D irecti ves,  Part 2 .  

A l i st of a l l  parts  i n  the  I EC  62561  series,  publ ished  under the  general  t i t l e  Lightning 
protection system components (LPSC) ,  can  be  found  on  the  I EC websi te .  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

This  part of I EC 62561  deals  wi th  the  requ i rements  and  tests  for l i gh tn ing  protection  system  
components  (LPSC),  speci fical l y i solating  spark gaps  ( I SG)  used  for the  i nstal l ation  of a  
l i gh tn ing  protection  system  (LPS)  des igned  and  implemented  accord ing  to  the  I EC 62305 
series .  
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LIGHTNING  PROTECTION  SYSTEM COMPONENTS (LPSC)  –  
 

Part 3:  Requirements  for isolating  spark gaps  (ISG)  
 
 
 

1  Scope 

This  part of I EC 62561  speci fies  the  requ i rements  and  tests  for i solati ng  spark gaps  ( I SG)  for 
l i gh tn ing  protection  systems.  

I SGs  can  be  used  to  i nd i rectl y bond  a  l i gh tn ing  protection  system  to  other nearby metalwork 
where  a  d i rect bond  i s  not perm issible  for functional  reasons.  

Typical  appl ications  i nclude  the  connection  to  

•  earth-term ination  systems of power i nstal lations,  

•  earth -term ination  systems  of te lecommunication  systems,  

•  auxi l i ary earth  e lectrodes  of vol tage-operated ,  earth  fau l t  ci rcu i t  breakers,  

•  ra i l  earth  e lectrode  of power and  DC  rai lways,  

•  measuring  earth  e lectrodes  for l aboratories ,  

•  i nsta l l ations  wi th  cathod ic protection  and  stray curren t systems,  

•  service  en try masts  for l ow-vol tage  overhead  cables,  

•  bypass ing  insu lated  fl anges  and  insu lated  coupl ings  of p ipel ines.  

Th is  does  not cover appl i cations  where  fol l ow curren ts  occur.  

NOTE  Lightn ing  protection  system  components  (LPSC)  can  a l so  be  su i table  for use  i n  hazardous  cond i ti ons  such  
as  fi re  and  explosive  atmosphere.  Due  regard  wi l l  be  taken  of the  extra  requ i rements  necessary for the  
components  to  be  i nstal l ed  i n  such  cond i ti ons.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i t ion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60068-2-52: 1 996,  Environmental testing – Part 2-52:  Tests – Test Kb: Salt mist,  cyclic 

(sodium chloride solution) 1  

I EC 60068-2-75: 1 997,  Environmental testing – Part 2-75: Tests – Test Eh:  Hammer tests2  

_____________ 

1  2nd  ed i ti on  (1 996).  A 3 rd  ed i ti on  I EC 60068-2-52:  Environmental testing – Part 2-52:  Tests – Test Kb:  Salt mist,  
cyclic (sodium chloride solution)  i s  under preparation .  Stage  at  the  t ime  of pub l i cati on :  
I EC PRVC 60068-2-52: 201 7.  

2  1
st
 ed i ti on  (1 997).  Th i s  1 st  ed i t i on  was  replaced  i n  201 4  by a  2nd  ed i ti on  I EC 60068-2-75: 201 4,  Environmental 

testing – Part 2-75:  Tests – Test Eh:  Hammer tests.  

https://webstore.iec.ch/publication/558
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ISO  4892-2: 2006,  Plastics – Methods of exposure to laboratory light sources – Part 2:  Xenon-
arc lamps3  

I EC 62561 -1 ,  Lightning protection system components (LPSC)  – Part 1 :  Requirements for 
connection components  

I SO  4892-3: 2006,  Plastics – Methods of exposure to laboratory light sources – Part 3:  

Fluorescent UV lamps 4  

I SO 4892-4,  Plastics – Methods of exposure to laboratory light sources – Part 4: Open-flame 
carbon-arc lamps  

I SO 6957: 1 988,  Copper alloys – Ammonia  test for stress corrosion resistance  

I SO 6988: 1 985,  Metallic and other non-organic coatings – Sulphur dioxide test with general 
condensation of moisture  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso.org/obp  

3. 1   
isolating  spark gap  
ISG  

component wi th  d ischarge  d istance  for i so lati ng  e lectrica l l y conductive  i nstal lation  sections  

Note  1  to  en try:  I n  the  event  of a  l i gh tn i ng  stri ke,  the  i sol ated  sections  are  temporari l y connected  conducti vel y as  
the  resu l t  of response  to  the  d i scharge.  

3.2   
sparkover vol tage  

maximum  vol tage  value  before  d isruptive  d ischarge  between  the  e lectrodes  of the  I SG  

3.3   
wi thstand  vol tage  
value  of the  test  vo l tage  to  be  appl ied  under speci fi ed  cond i ti ons  i n  a  wi thstand  test,  during  
wh ich  a  speci fied  number of d isruptive  d ischarges  is  tolerated  

3.4  
power frequency withstand  vol tage  

r.m .s  value  of a  s i nusoida l  power frequency vol tage  that the  I SG  can  wi thstand  

3.5   
DC  withstand  vol tage  

value  of a  DC  vol tage  that the  I SG  can  wi thstand  

_____________ 

3 2
nd
 ed i ti on  (2006).  Th i s  2

n d
 ed i ti on   was  replaced  i n  201 3  by a  3

rd
 ed i ti on  I SO  4892-2: 201 3,  Plastics – Methods 

of exposure to laboratory light sources – Part 2:  Xenon-arc lamps.  

4 2nd  ed i ti on  (2006).  Th i s  2
nd
 ed i ti on  was  replaced  i n  201 6  by a  3

rd
 ed i ti on :  I SO  4892-3:  201 6 ,  Plastics – Methods 

of exposure to laboratory light sources – Part 3:  Fluorescent UV lamps.  
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3.6   
rated  wi thstand  vol tage  
value  of a  wi thstand  vol tage  declared  by the  manufacturer to  characterize  the  isolating  
behavior of an  I SG  

3.7   
rated  power frequency wi thstand  vol tage  
UW  AC  

va lue  of a  power frequency wi thstand  vol tage  declared  by the  manufacturer to  characterize  
the  i solating  behavior of an  I SG  

3.8   
rated  DC wi thstand  vol tage  
UW DC  

va lue  of a  DC wi thstand  vol tage  declared  by the  manufacturer to  characteri ze  the  i solating  
behavior of an  I SG  

3.9   
impu lse  sparkover vol tage  

impu lse  vol tage  of the  waveshape  1 , 2/50  to  cl assi fy the  sparkover behavior of the  I SG  

3. 1 0   
rated  impu lse  sparkover vol tage  
Uimp  

manufacturer’s  declaration  of the  I SG  sparkover vol tage  

3. 1 1   
i solation  resistance  

ohm ic res istance  of the  I SG  between  the  acti ve  parts  

3. 1 2   
l igh tn ing  impulse  current 
Iimp  

impu lse  curren t that classi fi es  an  I SG  

Note  1  to  en try:   F i ve  parameters  are  to  be  considered :  the  peak value,  the  charge,  the  du ration ,  the  speci fi c  
energy and  the  rate  of ri se  of the  impu lse  current.  

4 Classification  

4.1  Accord ing  to  ISGs  capabi l i ty to  wi thstand  l ightn ing  current  

The fo l l owing  classes  appl y,  as  per Table  1 :  

a)  class  H  for heavy du ty;  

b)  class  N  for normal  du ty;  

c)  class  1 L  for l i gh t  d u ty;  

d )  class  2L  for l i gh t  d u ty;  

e)  class  3L  for l i gh t  d u ty.  

4.2  Accord ing  to  ISGs  location  instal lation  

The  fo l lowing  classes  appl y:  

a)  i ndoor i nsta l lation ;  

b)  ou tdoor i nsta l l ation .  
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5 Requirements  

5.1  General  

I SGs  shal l  be  designed  i n  such  a  manner that when  they are  i nstal l ed  i n  accordance wi th  the  
manufacturer’s  i nstructions,  the ir performance shal l  be  re l i able,  stable  and  safe  to  persons  
and  surround ing  equ ipment.  

5.2  Envi ronmental  requ i rements  

I SGs  shal l  be  des igned  i n  such  way that they operate  satisfactori l y under the  envi ronmental  
cond i ti ons  g i ven  by the  normal  service  cond i ti ons.  Ou tdoor I SGs  shal l  be  con tained  i n  a  
weather sh ie ld  of g lass-g lazed  ceram ic,  or other acceptable  material ,  that i s  res istant to  UV 
(u l traviolet)  l igh t,  corros ion  and  erosion .  

Compl iance  i s  checked  by testi ng .  I n  accordance  wi th  6. 2  and  6. 3.  

5.3  Instal lation  instructions  

The manufacturer of the  I SG  shal l  provide  adequate  i nstructions  in  thei r l i terature  to  ensure  
that the  i nsta l ler of the  I SG  can  select and  i nstal l  them  i n  a  su i table  and  safe  manner.  

Compl iance  is  checked  by review as  per 6. 6.  

5.4 Lightn ing  current  carrying  capabi l i ty  

ISGs  shal l  have  sufficient l i gh tn ing  current carrying  capabi l i ty.  

Compl iance  i s  checked  i n  accordance wi th  Clause  6  fol lowing  the  manufacturer’s  declaration  
for the  class  of the  I SG  i n  accordance  wi th  C lause  4.  

5.5  Rated  impu lse  sparkover vol tage  

The  ISG  shal l  a lways  spark over at th is  va lue  du ring  the  tests .  

The  ISG  may experience  some variation  of sparkover characteristics  before  and  after the  
l i gh tn ing  current test.  Th is  shal l  be  i ncluded  i n  the  rated  impu lse  sparkover vol tage  defined  by 
the  manufacturer.  

5.6  Rated  withstand  vol tage  

5.6. 1  Rated  DC  withstand  vol tage  

The I SG  shal l  never spark over at th is  va lue  during  the  tests  even  after perform ing  the  
l i gh tn ing  curren t test.  

5.6.2  Rated  power frequency wi thstand  vol tage  

The I SG  shal l  never spark over at th is  va lue  during  the  tests  even  after perform ing  the  
l igh tn ing  curren t test.  

5. 7  Isolation  resistance  

Before  the  l i gh tn ing  curren t test the  i so lation  res istance  shal l  be  h igher than  500  kΩ  and  after 
the  l i gh tn ing  curren t test  i solation  res istance  shal l  not be  l ower than  500  kΩ .  

Compl iance  is  checked  i n  accordance  wi th  6. 5. 1 .  
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5.8  Marking  

Al l  products  complying  wi th  th is  document shal l  be  marked  at  l east wi th  the  fol lowing :  

a)  manufacturer’s  or responsible  vendor’s  name or trade  mark  or identi fying  symbol ;  

b)  part number;  

c)  the  class i fication  i n  accordance wi th  C lause  4.  

I f the  marking  in  accordance  wi th  b)  i s  not practical  i t  may be  g i ven  on  the  smal l est packag ing  
un i t.  The  marking  shal l  be  durable  and  l eg ib le.  

Compl iance  i s  checked  i n  accordance  wi th  6. 7.  

NOTE  Marking  can  be  app l i ed  for example  by mou ld i ng ,  pressing ,  engraving ,  pri n ti ng  adhesive  l abel s  or water 
s l i de  transfers.  

5.9  UV (u l traviolet)  resistance  

I SG  hous ings  for ou tdoor i nsta l l ation  shal l  be  made of UV resistan t materia l .  

Compl iance  i s  checked  by tests  as  per 6 . 2 .  

6 Tests  

6.1  General  conditions  for tests  

The tests  i n  accordance  wi th  th is  document are  type  tests  and  performed  i n  a  sequence 
accord ing  to  Annex A.  

These  tests  are  of such  a  nature  that,  after they have  been  performed ,  they need  not be  
repeated  un less  changes  are  made  to  the  materia ls,  design  or type  of manufacturing  process,  
wh ich  m igh t change the  performance characteristics  of the  product.  

a)  Un less  otherwise  speci fi ed ,  tests  are  carried  ou t wi th  the  specimens  assembled  and  
i nstal l ed  as  i n  normal  use  accord ing  to  the  manufacturer's  or suppl ier's  i nstructions.  

b)  Un less  otherwise  speci fied ,  three  specimens  are  subjected  to  the  tests  and  the  
requ i rements  are  satisfied  i f a l l  the  tests  are  met.  

c)  I f on l y one  of the  specimens  does  not satisfy a  test due  to  an  assembly or a  manufacturing  
fau l t,  that test and  any preced ing  one  wh ich  may have  i n fl uenced  the  resu l ts  of the  test 
shal l  be  repeated  and  a lso  the  tests  wh ich  fol l ow shal l  be  carried  ou t i n  the  requ i red  
sequence on  another fu l l  set  of specimens,  a l l  of wh ich  shal l  comply wi th  the  
requ i rements.  

d )  I f the  I SG  has  an  i n tegra l  connection  component part wi th  i ts  design ,  i t  sha l l  be  subjected  
to  the  testing  reg ime  of I EC  62561 -1  using  the  appropriate  l i gh tn ing  curren t g iven  in  
Table  1  of th is  document.  

The  appl ican t,  when  subm i tti ng  a  set of specimens,  may a lso  subm i t an  add i ti onal  set of 
specimens  wh ich  may be  necessary shou ld  one  specimen  fa i l .  The  testing  laboratory wi l l  
then ,  wi thout further request,  test the  add i ti onal  set of specimens  and  wi l l  reject the  sets  on l y 
i f a  further fa i l u re  occurs .  I f the  add i ti onal  set  of specimens  i s  not subm itted  at the  same time,  
the  fai l u re  of one  specimen  wi l l  en ta i l  rejection .  

Prior to  the  testing  of the  I SG  and  clamp assembly,  su i table  protection  measures  shou ld  be  
employed  to  ensure  that the  hous ing  is  not  exposed  to  the  cond i ti on ing  treatmen t.  
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6.2  UV (u l traviolet)  l i ght  test 

This  test i s  necessary for I SGs  des igned  to  be  i nsta l l ed  ou tdoors  or i n  speci fic envi ronments .  

ISG  hous ings  for ou tdoor appl ication  shal l  wi thstand  UV l i ght  effects.  

One  set of three  new specimens  shal l  be  assembled  and  mounted  rig i d l y on  an  i nsu lating  
p late  (e. g .  brick,  pol ytetrafluoroethylene  (PTFE))  i n  accordance wi th  the  manufacturer’s  
i nsta l l ation  i nstructions.  

The  specimens  shal l  be  subjected  to  an  envi ronmental  test consisti ng  of an  u l traviolet l i gh t  
test as  speci fi ed  i n  Annex C.  

The  specimens  are  deemed  to  have  passed  th i s  part of the  test i f there  are  no  s igns  of 
d is i n tegration  and  no  cracks  vis ib le  to  normal  or corrected  vis ion .  

Ensure  that the  surface  of the  moun ting  p late  i s  su i table  to  res ist  UV rad iation .  

6.3  Resistance  tests  to  corrosion  

Th is  test i s  necessary for I SGs  having  metal l ic  parts  designed  to  be  i nstal led  ou tdoors  or i n  
speci fic environments .  

The  specimens  used  i n  and  compl ying  wi th  the  test i n  6 . 2,  sha l l  be  subjected  to  corrosion  
tests  as  per Annex B.  

After the  parts  have  been  dried  du ring  1 0  m in  i n  a  d rying  oven  at  a  temperature  of 
1 00  ºC  ±  5  ºC,  they shal l  not present any trace  of rust  on  surfaces.  

Traces  of rust on  the  edges  or a  ye l l owish  sta in  removed  by rubbing  are  n ot taken  i n to  
account.  Wh i te  rust,  patina  and  other surface  oxidations  are  not considered  as  corros ive 
deterioration .  

6.4 Mechan ical  tests  

Al l  specimens  complying  wi th  6. 2  and  6 . 3  shal l  be  stressed  three  times  by mechan ical  
impacts .  

The  impacts  are  carried  ou t on  the  accessib le  parts  of the  I SG,  wh ich  may be  mechan ica l l y 
stressed  accidenta l l y.  

The  specimens  are  assembled  under thei r normal  operating  cond i tions  speci fi ed  i n  the  
manufacturer’s  documentation .  

The  I SG  is  mounted  on  a  pendu lum  hammer test apparatus  accord ing  to  
I EC 60068-2-75: 1 997,  C lause  4 ,  as  shown  i n  F igure  1 .  The  s triking  e lement materia l  shal l  be  
pol yam ide  as  per I EC  60068-2-75: 1 997,  Table  1 ,  and  i ts  mass  shal l  be  200  g  as  per 
IEC 60068-2-75: 1 997,  Table  2 .  
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Dimensions  i n  m i l l imetres  

 

Key 

1  pendu l um  

2  frame  

3  heigh t  of fa l l  

4  specimen  

5  mounti ng  fi xture  

Figure  1  – Pendulum  hammer test  apparatus  

The hammer shal l  fa l l  from  a  height of 200  mm  so that one  impact on  each  s ide  i s  appl i ed ,  as  
far as  poss ib le  perpend icu lar to  the  length  of the  arrangement.  The  drop  height i s  the  vertical  
d istance  between  the  posi ti on  of the  poin t of con trol ,  when  the  pendu lum  is  rel eased ,  and  the  
posi tion  of th is  poin t at  the  time of the  impact.  

The  poin t  of control  i s  l ocated  on  the  surface  of the  s triking  part where  the  l i ne  pass ing  
through  the  poin t of i n tersection  of the  axes  of the  steel  tube  of the  pendu lum  and  the  part of 
striking ,  perpend icu lar to  the  plane  cross ing  the  two axes,  comes  i n to  contact wi th  the  
surface.  

The  impacts  are  not appl i ed  to  the  connectors.  

NOTE  I n  theory,  the  cen tre  of g ravi ty of the  stri ki ng  part  shou ld  be  the  poin t  of control .  As ,  i n  practi ce,  i t  i s  
d i ffi cu l t  to  determ ine  the  cen tre  of g ravi ty,  the  poin t  of contro l  has  been  chosen  as  descri bed  above.  

IEC  
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After the  test,  the  I SG  shal l  show no  cracks  or s im i lar damage vis ib le  to  normal  or corrected  
vis ion  wi thout magn i fication  and  shal l  not present damage  wh ich  can  poten tia l l y affect i ts  l ater 
use.  

6.5  Electrical  tests  

6.5. 1  Isolation  resistance  

The test  i s  conducted  wi th  a  DC vol tage  of 0 , 5  times  the  rated  wi thstand  vol tage  up  to  a  
maximum  of 500  V.  

The  res istance  shal l  be  measured  after 30  s  of appl ying  the  test vol tage.  

The  specimen  is  deemed  to  have  passed  the  test i f the  res istance  i s  equal  or greater than  
500  kΩ .  

6.5.2  Wi thstand  vol tage  

6.5.2 .1  General  

The rated  wi thstand  vol tages  shal l  be  tested  accord ing  to  the  va lue  declared  by the  
manufacturer i n  accordance  wi th  5. 3.  

6.5.2 .2  Power frequency wi thstand  vol tage  

6.5.2 .2 .1  General  condi tions  for tests  

The rated  power frequency wi thstand  vol tage  is  tested  by appl ying  an  AC  vol tage  at the  
term inals  of the  I SG.  The  vol tage  is  i ncreased  con ti nuous l y at a  rate  of 1 00  V/s  wi th  a  nom inal  
frequency of 50  Hz or 60  Hz un ti l  the  r.m .s.  va lue  as  declared  by the  manu facturer i s  reached  
and  th is  i s  main tained  for a  t ime of 60  s  ±  1  s .  

The  prospective  short-ci rcu i t cu rrent of the  source  may be  l im i ted  to  a  m in imum  value  of 
5  mA.  

6.5.2 .2 .2  Acceptance  cri teria  

The specimens  are  deemed  to  have  passed  the  test i f during  the  appl ication  of the  test 
vol tage  the  I SG  does  not spark over,  or conduct  a  l eakage curren t exceed ing  1  mA.  

6.5.2 .3  DC  wi thstand  vol tage  

6.5.2 .3.1  General  condi tions  for tests  

The rated  DC wi thstand  vol tage  shal l  be  tested  by appl ying  a  DC vol tage  at the  term inals  of 
the  I SG.  The  vol tage  shal l  be  i ncreased  con tinuous l y at a  rate  of 1 00  V/s  un ti l  the  value  as  
declared  by the  manufacturer i s  reached  and  th is  i s  main tained  for a  time  of 60  s  ±  1  s .  

The  prospective  short ci rcu i t curren t of the  source  may be  l im i ted  to  a  m in imum  value  of 
5  mA.  

6.5.2 .3.2  Acceptance  cri teria  

The  specimens  are  deemed  to  have  passed  the  test i f during  the  appl ication  of the  test  
vo l tage  the  I SG  does  not  spark over,  or conduct  a  l eakage  curren t exceed ing  1  mA.  
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6.5.3  Rated  impu lse sparkover vol tage  

6.5.3.1  General  condi tions  for tests  

An  impu lse  vol tage  1 , 2/50  μs  wi th  a  peak value  of the  declared  impu lse  sparkover vol tage  
shal l  be  appl i ed  at the  term inals  of the  I SG.  The  test i s  performed  wi th  fi ve  surges  of pos i ti ve  
and  negative  polari ty and  the  I SG  has  to  spark over at  each  test  impu lse.  

6.5.3.2  Acceptance  cri teria  

The  specimens  are  deemed  to  have  passed  the  test i f they have  operated  at  each  test  
impu lse  and  no  s i gns  of cracks  or punctures  appear on  the  enclosures.  

6.5.4  Lightn ing  current  

6.5.4.1  General  conditions  for tests  

After 6. 5. 3  and  the  cond i ti on ing  accord ing  to  Annex B,  the  specimens  shal l  be  pre-stressed  
wi th  a  test current of 0 , 5  Iimp ,  fo l lowed  by a  second  test curren t of Iimp  after the  I SG  has  

cooled  down  close  to  ambient  temperature.  

The  impu lse  d ischarge  curren t pass ing  through  the  device  under test i s  defined  by the  crest 
va lue  Iimp ,  the  charge  Q  and  the  speci fic energy W/R .  The  impu lse  cu rrent shal l  show no  
reversal  and  reach  Iimp  wi th in  50  µs .  The  transfer of the  charge  Q  shal l  occur wi th in  5  ms  and  
the  speci fic energy W/R  shal l  be  d iss ipated  wi th in  5  ms.  

Al l  the  parameters  are  g i ven  in  Table  1 .  

Table  1  – Lightn ing  impulse  current  (Iimp)  parametersa
 

ISG  classi fication  

Iimp  

kA ±  1 0  %  

Q 

As  
20
1 0
+

−
 %  

W/R 

kJ /Ω  
45
1 0
+

−
 %  

H  1 00  50  2  500  

N  50  25  625  

1 L  25  1 2 , 5  1 56  

2L  1 0  5  25  

3L  5  2 . 5  6 , 25  

a  The  parameters  are  deri ved  from  the  3 rd  ed i ti on  of I EC 62305-1  wh ich  i s  u nder preparati on .  

 

NOTE  When  a  l i gh tn ing  cu rrent  fl ows  i n  an  arc,  a  shock wave  i s  produced .  The  severi ty of the  shock i s  dependent  
upon  the  peak curren t and  the  rate  of ri se  of the  cu rrent.  The  shorter the  ri se  time,  the  greater the  severi ty.  I n  
general ,  the  acousti c  shock wave  can  cause  damage  to  the  surround i ng  components,  such  as  the  enclosure  of the  
I SG.  

6.5.4.2  Acceptance  cri teria  

The specimens  are  deemed  to  have  passed  the  test i f no  s igns  of cracks  or punctures  appear 
on  the  enclosures.  

After the  current  test,  the  tests  accord ing  to  6 . 5. 1 ,  6 . 5. 2  and  6. 5. 3  shal l  be  carried  ou t.  
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6.6  Instal lation  instructions  

6.6. 1  General  condi tions  for tests  

The con ten t of the  i nstal l ation  i nstructi ons  is  checked  as  per i ts  completeness  by review.  

6.6.2  Acceptance  cri teria  

I nstal lation  instructions  are  deemed  to  have  passed  the  test  i f they contain  at l east the  
fol l owing :  

a)  cl assi fication  and  l i gh tn ing  curren t capabi l i ty (Iimp) ;  

b)  rated  wi thstand  vol tage;  

c)  rated  power frequency wi thstand  vol tage  (UW AC) ;  

d )  rated  DC wi thstand  vol tage  (UW DC) ;  

e)  assembly i nstructions  wi th  i nsta l lation  l ocation  ( i f crucia l  to  the  function) ;  

f)  appropriate  connection  components  for the  instal lation  i f not part of the  I SG.  

6.7  Marking  test  

6.7. 1  General  conditions  for tests  

The marking  is  checked  by i nspection  and  by rubbing  i t  by hand  for 1 5  s  wi th  a  p iece  of cloth  
soaked  wi th  water and  again  for 1 5  s  wi th  a  p iece  of cl oth  soaked  wi th  wh i te  spi ri t/m inera l  
spi ri t.  

Marking  made  by mou ld ing ,  press ing  or engraving  is  not  subj ected  to  th is  test.  

6.7.2  Acceptance  cri teria  

The specimen  i s  deemed  to  have  passed  the  test i f the  marking  remains  leg ible.  

7 Electromagnetic compatibi l i ty (EMC)  

Products  covered  by th is  document are,  i n  normal  use,  passive  in  respect of e lectromagnetic  
i n fl uences  (em ission  and  immun i ty) .  

8 Structure and  content of the test report  

8. 1  General  

The purpose  of C lause  8  i s  to  provide  general  requ irements  for l aboratory test reports.  I t  i s  
i n tended  to  promote  clear,  complete  reporti ng  procedures  for l aboratories  subm i tti ng  test 
reports.  

The  resu l ts  of each  test carried  ou t by the  testi ng  laboratory shal l  be  reported  accuratel y,  
clearl y,  unambiguousl y and  obj ecti vel y,  i n  accordance wi th  any instructions  i n  the  test  
methods.  The  resu l ts  shal l  be  reported  in  a  test  report and  shal l  i nclude  al l  the  i n formation  
necessary for the  i n terpretation  of the  test resu l ts  and  a l l  i n formation  requ i red  by the  method  
used .  

Particu lar care  and  attention  shal l  be  paid  to  the  arrangement of the  report,  especia l l y wi th  
regard  to  presentation  of the  test data  and  ease  of ass im i l ation  by the  reader.  The  format 
shal l  be  carefu l l y and  speci fical l y des igned  for each  type  of test carried  ou t,  bu t the  head ings  
shal l  be  s tandard ized  as  i nd icated  below.  
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The  s tructure  of each  report  sha l l  i nclude  at  l east i n formation  speci fi ed  i n  8. 2  to  8. 9.  

8.2  Report identi fication  

The fol lowing  in formation  shal l  be  included 5:  

a)  A ti tl e  or subject of the  report.  

b)  Name and  emai l  address  or te lephone  number of the  testi ng  l aboratory.  

c)  Name,  address  and  te lephone number of the  sub-testi ng  l aboratory where  the  test 
was  carried  ou t,  i f d i fferent from  the  company wh ich  has  been  ass igned  to  perform  
the  test.  

d )  Un ique  i den ti fication  number (or serial  number)  of the  test report.  

e)  Name and  address  of the  vendor.  

f)  Report sha l l  be  pag inated  and  the  tota l  number of pages  i nd icated  on  each  page,  
i nclud ing  append ices  or annexes.  

g )  Date  of i ssue  of the  report.  

h )  Date(s)  test(s)  was  (were)  performed .  

i )  S ignature  and  ti tl e,  or an  equ ivalen t i denti fication  of the  person(s)  au thorized  to  
s i gn  by the  testing  l aboratory for the  con ten t of the  report.  

j )  S ignature  and  ti tl e  of person(s)  conducting  the  test(s) .  

8.3  Specimen  description  

a)  Sample  description .  

b)  Detai l ed  description  and  unambiguous  i den ti fication  of the  test sample  and /or test  
assembly,  for example  part  number,  type,  cl ass i fication ,  material ,  d imensions.  

c)  Characterization  and  cond i ti on  of the  test sample  and /or test  assembly.  

d )  Sampl ing  procedure,  where  re levant.  

e)  Date  of receipt of test samples.  

f)  Photographs,  d rawings  or any other visual  documentation ,  i f avai l able.  

8.4  Standards  and  references  

a)  I denti fication  of the  test s tandard  used  and  the  date  of i ssue  of the  standard .  

b)  Reference to  th is  document may on l y be  made i f the  fu l l  set of tests  is  performed  
and  reported ,  except where  the  deviations  are  clearl y j usti fied  i n  8 . 5  b) .  

c)  Other re levan t documentation  wi th  the  documentation  date.  

8.5  Test procedure  

a)  Description  of the  test procedure.  

b)  J usti fication  for any deviations  from ,  add i ti ons  to  or exclus ions  from  the  referenced  
standard .  

c)  Any other i n formation  re levan t to  a  speci fic  test such  as  envi ronmenta l  cond i tions .  

d )  Configuration  of testing  assembly and  measuring  set  up.  

e)  Location  of the  arrangement i n  the  testing  area  and  measuring  techn iques.  

_____________ 

5 I t  i s  suggested  to  i nsert  i n  the  test  report  a  speci fi c  d eclarati on  to  avoi d  i ts  m isuse.  A decl arati on  example  i s :   
“Th i s  type  test  report  may not  be  reproduced  other than  i n  fu l l ,  except  wi th  the  prior wri tten  approval  of the  
i ssu i ng  testi ng  l aboratory.  Th i s  type  test  report  on l y  covers  the  samples  subm i tted  for test  and  does  not  
produce  evi dence  of the  qua l i ty for series  production . ”  
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8.6  Testing  equ ipment description  

Description  of equ ipment used  for every test conducted ,  for example  generators ,  
cond i ti on ing/ageing  devices.  

8.7  Measuring  instruments  description  

Characteristics  and  cal i bration  dates  of a l l  i nstruments  used  for measuring  the  values  
speci fied  i n  th is  document,  for example  shun ts,  osci l loscopes,  ohmmeters ,  torque  meters .  

8.8  Resu lts  and  parameters  recorded   

a)  The  requ i red  pass ing  cri teria  for each  test,  defi ned  i n  the  standard .  

b)  The  measured ,  observed  or derived  resu l ts  shal l  be  cl earl y i denti fi ed  at  l east for:  

•  i solation  res istance,  

•  wi thstand  vol tage  (power frequency wi thstand  vol tage,  DC  wi thstand  vol tage) ,  

•  rated  spark over vol tage,  

•  l i gh tn ing  curren t carrying  capabi l i ty (curren t,  charge,  speci fic energy,  duration) ,  

•  connection  component test resu l ts  as  per 6. 1  d )  (ohm ic res istance,  ti gh ten ing  and  
l oosen ing  torques),  

•  marking ,  

•  s tatement of UV res istance.   

The  above shal l  be  presented  by means  of tables,  graphs,  d rawings,  photographs  or other 
documentation  of visual  observations  as  appropriate.  

8.9  Statement of pass/fai l  

A statement of pass/fai l  i s  necessary,  i den ti fying  the  part of the  test for wh ich  the  specimen  
has  fa i led  and  a lso  a  description  of the  fa i lu re.  
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Annex A 
(normative)  

 
F low chart of tests  

A fl ow chart of tests  of I SGs  is  shown  i n  F igure  A. 1 .  An  I SG  wi th  an  i n tegra l  connection  
component part and  i ts  des ign  shal l  be  subjected  to  the  testing  reg ime of I EC  62561 -1  us ing  
the  appropriate  l igh tn ing  curren t g iven  i n  Table  1 .  
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Figure A. 1  – Flow chart of the  sequence  of tests  for ISGs  

IEC 

START  

Selection of three 

specimens  

Documentation (5.3)  No  
Failed  

Indoor 

installation  
Indoor instal lation  in  

specific environments 

Outdoor instal lation in  

specific environments 

Mechanical  test (6.4)  Corrosion test (6.3)  UV radiation test (6.2)  
No cracks  No corrosion  

Cracks  Corrosion  Cracks  

FAILED  
No cracks  
Isolation resistance (6.5.1 )  

≥  500 kΩ  

< 500 kΩ  

Operation  
Withstand voltage (6.5.2)  

No operation  
No operation  or cracks  

Rated  impulse sparkover 

voltage (6.5.3) 

Operation  
Lightning current (6.5.4)  

No damage  

Damage  

< 500 kΩ  
Isolation resistance (6.5.1 )  

≥  500 kΩ  
Withstand voltage (6.5.2)  Operation  

No operation  
Rated impulse sparkover voltage (6.5.3) 

No operation  

Operation  
Instal lation instructions (6.6)  

Complete  

No complete  

I l legible  
Marking test (6.7)  

Legible  
Passed  

Legible  

END  

F
A
IL
E
D
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Annex B  
(normative)  

 
Environmental  test for isolating  spark gaps  

B.1  General  

The cond i ti on ing  ageing  test consists  of a  sal t m ist treatment as  speci fi ed  i n  Clause  B. 2,  
fol l owed  by a  hum id  su lphurous  atmosphere  treatment as  speci fied  i n  Clause  B. 3  and  an  
add i ti onal  ammon ia  atmosphere  treatment for specimens  where  any component part i s  made  
of copper al l oy wi th  a  copper content less  than  80  %,  as  speci fied  i n  C lause  B .4 .  

The  manufacturer or suppl ier shal l  provide  proof of the  copper conten t of any part  of the  
assembly made from  an  a l l oy of copper.  

B.2  Sal t mist treatment 

The sal t m ist treatmen t shal l  be  i n  accordance wi th  I EC 60068-2-52: 1 996  except for 
Clauses  7,  1 0  and  1 1  wh ich  are  not appl icable.  The  test i s  carried  ou t  us ing  severi ty (2) .  

I f the  sal t  m ist chamber can  maintain  the  temperature  cond i tions  as  speci fi ed  i n  
I EC 60068-2-52: 1 996,  9 . 3  and  a  re lati ve  hum id i ty of not l ess  than  90  %  then  the  specimen  
may remain  i n  the  chamber for the  hum id i ty storage  period .  

B.3  Humid  su lphurous  atmosphere treatment 

The hum id  su lphurous  atmosphere  treatment shal l  be  i n  accordance wi th  I SO  6988: 1 985 wi th  

seven  cycles  wi th  a  volume concentration  of su lphur d ioxide  of 667  x 1 0 -6  ±  25  x  1 0 -6 ,  except 
for C lauses  9  and  1 0  wh ich  are  not appl icable.  

Each  cycle  wh ich  has  duration  of 24  h  i s  composed  of a  heati ng  period  of 8  h  at  a  temperature  

of 40  °C  ±  3  °C  in  the  hum id  saturated  atmosphere  wh ich  is  fo l lowed  by a  rest period  of 1 6  h .  
After that,  the  hum id  su lphurous  atmosphere  i s  replaced .  

I f the  test chamber mainta ins  the  temperature  cond i ti ons  as  speci fied  i n  I SO 6988: 1 985,  
6. 5. 2 ,  then  the  specimen  may remain  i n  the  chamber for the  storage  period .  

B.4 Ammonia atmosphere  treatment 

The ammonia  atmosphere  treatment shal l  be  i n  accordance wi th  I SO 6957: 1 988  for a  
moderate  atmosphere  wi th  the  pH  va lue  1 0  except for 8 . 4  and  Clause  9,  wh ich  are  not 
appl icable.  
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Annex C  
(normative)  

 
Environmental  test for outdoor isolating  spark gaps  –  

Resistance to  u l traviolet l ight 

C.1  General  

A set  of samples  shal l  be  subj ected  to  u l traviolet  l i gh t cond i ti on ing  speci fi ed  i n  C lauses  C. 2 ,  
C. 3,  or C. 4.  Al l  sets  tested  are  considered  representati ve  of the  material ’s  enti re  colour range.  

Samples  shal l  be  moun ted  on  the  i ns ide  of the  cyl i nder i n  the  u l travio let  l i ght apparatus  so  
that the  samples  do  not touch  each  other and  shal l  be  posi ti oned  i n  such  a  way that the i r 
surface  i s  exposed  perpend icu larl y to  the  l i ght  source.  

C.2  The tests  

The specimens  shal l  be  exposed  for (1  000  ±  1 )  h  to  an  xenon-arc,  Method  A,  i n  accordance 
wi th  I SO 4892-2 : 2006.  Con tinuous  exposure  to  l i gh t  and  in term i ttent  exposure  to  water spray,  
wi th  a  programmed  cycle  of (1 20  ±  1 )  m in  cons isti ng  of a  (1 02  ±  1 )  m in  l i ght exposure  and  a  
(1 8  ±  1 )  m in  exposure  to  water spray wi th  l i ght,  shal l  be  used .  The  apparatus  shal l  operate  
wi th  a  water-cooled  xenon-arc l amp,  boros i l icate  g lass  i nner and  ou ter optica l  fi l ters ,  a  
spectral  i rrad iance  of 0 , 35  W  ×  m–2  ×  nm–1  a t  340  nm  and  a  b lack panel  temperature  of 
(65  ±  3)  °C.  The  temperature  of the  chamber shal l  be  (45  ±  5)  °C.  The  re lati ve  hum id i ty i n  the  
chamber shal l  be  (50  ±  5)  % .  

C.3  Fi rst al ternative  test to  C.2  

The specimens  shal l  be  exposed  for (720  ±  1 )  h  to  open-fl ame sunsh ine  carbon-arc,  i n  
accordance wi th  I SO  4892-4.  Continuous  exposure  to  l i gh t and  in term i ttent  exposure  to  water 
spray,  wi th  a  programmed  cycle  of (1 20  ±  1 )  m in  cons isting  of a  ( 1 02  ±  1 )  m in  l i gh t exposure  
and  an  1 8  m in  exposure  to  water spray wi th  l i ght,  shal l  be  used .  The  apparatus  shal l  operate  
wi th  an  open-fl ame sunsh ine  carbon-arc l amp,  borosi l icate  g lass  type  1  i nner and  outer 
optica l  fi l ters ,  a  spectra l  i rrad iance  of 0 , 35  W  ×  m–2  ×  nm–1  a t  340  nm  and  a  b lack panel  
temperature  of (63  ±  3)  °C.  The  temperatu re  of the  chamber shal l  be  (45  ±  5)  °C  wi th  a  
re lative  hum id i ty of (50  ±  5)  %.  

C.4 Second  al ternative test to  C.2  

The specimens  shal l  be  exposed  for tota l  i rrad iation  energy equal  to  the  va lues  g i ven  in  
Clause  C. 2,  to  fl uorescen t UV l i gh t i n  accordance wi th  I SO  4892-3: 2006.  The  exposure  
cond i ti ons  shal l  be  by conti nuous  exposure  to  l i ght and  i n term i tten t exposure  to  water spray,  
wi th  a  programmed  cycle  of (360  ±  1 )  m in  l i gh t exposure  and  (60  ±  1 )  m in  exposure  to  water 
spray wi th  l i ght  as  described  i n  I SO  4892-3.2006,  Table  4 ,  Method  A,  cycle  3 .  
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