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I N TE RN ATI ON AL E LE CTROTE CH N I C AL COM M I S S I O N  

____________ 

 
SPECIFICATION OF TECHNICAL GRADE SULPHUR  

HEXAFLUORIDE (SF6)  AND COMPLEMENTARY GASES  
TO BE USED IN  ITS MIXTURES FOR USE IN  ELECTRICAL EQUIPMENT 

 
FORE W ORD  

1 )  Th e  I n te rn ati o n al  E l e ct ro t e ch n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg a n i z ati o n  fo r  s t an d a rd i z at i o n  co m p ri s i n g  
al l  n ati o n al  e l e c tro t e ch n i c al  co m m i t te e s  ( I E C  N at i o n al  C o m m i tt e e s ) .  Th e  o b j e c t  o f  I E C  i s  t o  pro m o te  
i n te rn ati o n a l  co - o p e rat i o n  o n  a l l  q u e s t i o n s  co n c e rn i n g  s t a n d a rd i z at i o n  i n  t h e  e l e ct ri cal  an d  e l e ctro n i c  f i e l d s .  T o  
t h i s  e n d  an d  i n  a d d i t i o n  to  o t h e r  acti vi t i e s ,  I E C  p u bl i s h e s  I n te rn ati o n al  S t an d a rd s ,  T e ch n i cal  S p e c i f i c at i o n s ,  
Te ch n i c al  R e po rts ,  P u bl i c l y  Avai l abl e  S pe ci f i c at i o n s  ( P A S )  an d  G u i d e s  ( h e re aft e r re fe rre d  t o  as  “ I E C  
P u b l i cati o n ( s ) ” ) .  Th e i r  p re pa rat i o n  i s  e n t ru s t e d  t o  t e ch n i cal  co m m i tte e s ;  an y I E C  N ati o n al  C o m m i t te e  i n t e re s t e d  
i n  th e  s u bj e c t  d e al t  wi t h  m ay p art i c i p at e  i n  t h i s  p re p arat o ry wo rk.  I n t e rn ati o n al ,  g o ve rn m e n t al  an d  n o n -
g o ve rn m e n tal  o rg an i z ati o n s  l i a i s i n g  wi th  th e  I E C  al s o  pa rt i ci pate  i n  th i s  p re p arat i o n .  I E C  co l l a bo rate s  cl o s e l y  
wi th  t h e  I n t e rn ati o n al  O rg a n i z ati o n  fo r  S tan d ard i z at i o n  ( I S O )  i n  ac co rd a n c e  wi th  co n d i t i o n s  d e t e rm i n e d  b y 
ag re e m e n t  b e t we e n  th e  t wo  o rg an i z ati o n s .  

2 )  Th e  fo rm al  d e c i s i o n s  o r  ag re e m e n ts  o f  I E C  o n  t e ch n i cal  m at te rs  e xp re s s ,  as  n e a rl y  as  p o s s i b l e ,  a n  i n t e rn at i o n a l  
co n s e n s u s  o f  o pi n i o n  o n  th e  re l e van t  s u b j e c ts  s i n ce  e ac h  te ch n i c al  c o m m i tt e e  h as  re p re s e n tati o n  fro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i t te e s .   

3 )  I E C  P u b l i c at i o n s  h a ve  th e  fo rm  o f  re co m m e n d at i o n s  fo r  i n t e rn ati o n al  u s e  an d  a re  acc e p t e d  by  I E C  N ati o n al  
C o m m i tte e s  i n  t h at  s e n s e .  W h i l e  al l  re as o n a b l e  e ff o rt s  are  m ad e  t o  e n s u re  th at  t h e  t e ch n i cal  co n t e n t  o f  I E C  
P u b l i cati o n s  i s  accu rate ,  I E C  c an n o t  b e  h e l d  re s p o n s i b l e  fo r  t h e  wa y i n  wh i ch  th e y  a re  u s e d  o r fo r  an y  
m i s i n t e rpre t at i o n  b y an y e n d  u s e r.  

4)  I n  o rd e r t o  pro m o te  i n te rn at i o n al  u n i fo rm i ty,  I E C  N at i o n al  C o m m i tte e s  u n d e rtake  t o  ap p l y I E C  P u b l i cat i o n s  
t ran s p are n t l y  to  t h e  m a xi m u m  e xt e n t  p o s s i bl e  i n  t h e i r  n a ti o n al  an d  re g i o n al  p u b l i cati o n s .  An y d i ve rg e n c e  
b e t we e n  an y I E C  P u b l i cat i o n  a n d  t h e  co rre s p o n d i n g  n ati o n al  o r  re g i o n al  p u b l i cati o n  s h al l  b e  cl e arl y  i n d i cate d  i n  
t h e  l att e r.  

5 )  I E C  i t s e l f  d o e s  n o t  p ro vi d e  an y att e s tati o n  o f  co n fo rm i ty.  I n d e p e n d e n t  c e rt i f i cat i o n  bo d i e s  p ro vi d e  co n fo rm i t y  
as s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  acce s s  t o  I E C  m arks  o f  c o n fo rm i ty.  I E C  i s  n o t  re s p o n s i bl e  fo r  an y 
s e rvi c e s  carri e d  o u t  b y i n d e p e n d e n t  ce rt i f i c at i o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  t h e y h ave  t h e  l at e s t  e d i t i o n  o f  th i s  p u b l i cati o n .  

7)  N o  l i a b i l i t y  s h al l  at t ach  to  I E C  o r  i ts  d i re c to rs ,  e m p l o y e e s ,  s e rvan t s  o r  ag e n ts  i n cl u d i n g  i n d i vi d u al  e xpe rts  an d  
m em b e rs  o f  i t s  t e c h n i cal  c o m m i tt e e s  an d  I E C  N ati o n al  C o m m i t te e s  fo r  a n y pe rs o n al  i n j u ry,  pro pe rty  d am ag e  o r  
o t h e r d am ag e  o f  a n y n atu re  wh at s o e ve r,  wh e th e r d i re ct  o r  i n d i re ct ,  o r  fo r  c o s t s  ( i n cl u d i n g  l e g al  fe e s )  an d  
e xp e n s e s  ari s i n g  o u t  o f  t h e  pu bl i cati o n ,  u s e  o f,  o r  re l i a n c e  u p o n ,  t h i s  I E C  P u bl i c at i o n  o r  a n y o th e r I E C  
P u b l i cat i o n s .   

8 )  Atte n ti o n  i s  d ra wn  t o  th e  N o rm at i ve  re f e re n c e s  ci t e d  i n  t h i s  p u b l i c at i o n .  U s e  o f  t h e  re f e re n ce d  p u bl i cati o n s  i s  
i n d i s p e n s a bl e  fo r th e  co rre c t  ap pl i cati o n  o f  th i s  p u b l i c at i o n .  

9 )  Atte n ti o n  i s  d ra wn  t o  th e  p o s s i b i l i t y  th at  s o m e  o f  th e  e l e m e n ts  o f  th i s  I E C  P u b l i cati o n  m ay be  th e  s u bj e ct  o f  
pate n t  ri g h t s .  I E C  s h al l  n o t  b e  h e l d  re s p o n s i bl e  fo r  i d e n t i fyi n g  an y o r  a l l  s u c h  pat e n t  ri g h ts .  

I n te rn ati o n al  S tan d ard  I E C  6 0 3 76  h as  b e e n  pre pare d  b y I E C  te c h n i c al  c o m m i tte e  1 0 :  F l u i d s  
fo r e l e ctro te ch n i cal  ap p l i cati o n s .  

Th i s  th i rd  e d i t i o n  c an ce l s  an d  re p l ac e s  th e  s e co n d  e d i t i o n  p u b l i s h e d  i n  2 0 0 5 .  Th i s  e d i ti o n  
co n s ti tu te s  a  te ch n i cal  re vi s i o n .  

Th i s  e d i ti o n  i n cl u d e s  th e  fo l l o wi n g  s i g n i f i c an t  te ch n i c al  c h an g e s  wi th  re s p e ct  to  th e  pre vi o u s  
ed i t i o n :  

a)  th e  re q u i re m e n ts  fo r  th e  u s e  o f  S F 6  i n  e l e ctri c al  e q u i pm e n t  h ave  b e e n  co n f i rm e d ;   

b)  a  s p e c i f i c ati o n  fo r co m p l e m e n tar y g as e s  to  be  u s e d  i n  SF 6  m i xtu re s  wi th  N 2  an d  C F 4 h as  
be e n  i n c l u d e d ;  

c)  th e  i n tro d u cti o n  an d  s c o p e  h ave  b e e n  m e rg e d ;  

d )  a  n e w re part i t i o n  o f  th e  an n e x e s  o f  I E C  6 0 3 76 ,  I E C  6 0 48 0  an d  I E C  6 2 2 7 1 - 4  h as  b e e n  
i n cl u d e d .  
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Th e  te x t  o f  th i s  I n te rn ati o n al  Stan d ard  i s  b as e d  o n  th e  fo l l o wi n g  d o cu m e n ts :  

F D I S  R e p o rt  o n  vo t i n g  

1 0 /1 0 5 6 /F D I S  1 0 /1 0 6 0 /R VD  

 

Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  f o r th e  ap pro val  o f  th i s  I n te rn ati o n al  S tan d ard  can  b e  fo u n d  i n  
th e  re po rt  o n  vo ti n g  i n d i c ate d  i n  th e  abo ve  tab l e .  

Th i s  d o cu m e n t h as  b e e n  d rafte d  i n  acc o rd an ce  wi th  th e  I S O /I E C  D i re c ti ve s ,  P art  2 .  

Th e  co m m i tte e  h as  d e c i d e d  th at  th e  co n te n ts  o f  th i s  d o c u m e n t wi l l  re m ai n  u n ch an g e d  u n t i l  th e  
s tab i l i t y d ate  i n d i c ate d  o n  th e  I E C  we bs i te  u n d e r " h ttp : //we bs to re . i e c. c h "  i n  th e  d ata re l ate d  to  
th e  s p e c i f i c  d o cu m e n t.  At  th i s  d ate ,  th e  d o c u m e n t  wi l l  b e   

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ac e d  b y a re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

A b i l i n g u al  ve rs i o n  o f  th i s  p u bl i cati o n  m a y be  i s s u e d  at  a  l ate r d ate .  
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SPECIFICATION OF TECHNICAL GRADE SULPHUR  
HEXAFLUORIDE (SF6)  AND COMPLEMENTARY GASES  

TO BE USED IN  ITS MIXTURES FOR USE IN  ELECTRICAL EQUIPMENT 
 
 
 

1  Scope 

Th i s  d o c u m e n t  d e fi n e s  th e  q u al i t y f o r te c h n i cal  g rad e  s u l ph u r h e xafl u o ri d e  ( S F 6 )  an d  
co m pl e m e n tary g as e s  s u ch  as  n i tro g e n  ( N 2 )  an d  c arb o n  te tra- fl u o ri d e  ( C F 4) ,  fo r  u s e  i n  
e l e ctri cal  e q u i pm e n t.  D e te c ti o n  te ch n i q u e s ,  co ve ri n g  b o th  l abo rato ry an d  i n - s i tu  
po rtab l e  i n s tru m e n tati o n ,  app l i c ab l e  to  th e  an al ys i s  o f  S F 6 ,  N 2  an d  C F 4  g as e s  pri o r  to  th e  
i n tro d u c ti o n  o f  th e s e  g as e s  i n to  th e  e l e ctri c al  e q u i pm e n t  are  al s o  d e s cri b e d  i n  th i s  d o c u m e n t.  

Th i s  d o cu m e n t  pro vi d e s  s o m e  i n fo rm ati o n  o n  s u l p h u r h e xaf l u o ri d e  i n  An n e x  A an d  o n  th e  
e n vi ro n m e n tal  e ffe cts  o f  S F 6  i n  An n e x  B .  

I n fo rm ati o n  ab o u t  S F 6  b y- p ro d u cts  an d  th e  pro c e d u re  fo r  e val u ati n g  th e  p o te n ti al  e ffe cts  o f  
SF 6  b y- pro d u c ts  o n  h u m an  h e al th  are  co ve re d  b y I E C  6 0 4 8 0 ,  th e i r  h an d l i n g  an d  d i s po s al  
be i n g  carri e d  o u t  acco rd i n g  to  i n te rn ati o n al  an d  l o cal  re g u l at i o n s  wi th  re g ard  to  th e  i m pact  o n  
th e  e n vi ro n m e n t.  H an d l i n g  o f  S F 6  an d  i ts  m i xtu re s  i s  c o ve re d  b y I E C  6 2 2 7 1 - 4.  

P ro ce d u re s  to  d e te rm i n e  S F 6  l e akag e s  are  d e s cri b e d  i n  I E C  6 0 0 6 8 - 2 - 1 7.  

F o r th e  p u rpo s e s  o f  th i s  d o cu m e n t,  th e  co m p l e m e n tar y g as e s  u s e d  i n  S F 6  m i xtu re s  wi l l  be  
l i m i te d  to  N 2  o r  C F 4 .  

2 Normative references  

Th e  fo l l o wi n g  d o cu m e n ts  are  re fe rre d  to  i n  th e  te xt  i n  s u c h  a  wa y th at  s o m e  o r al l  o f  th e i r  
co n te n t  co n s ti tu te s  re q u i re m e n ts  o f  th i s  d o cu m e n t.  F o r d ate d  re f e re n ce s ,  o n l y th e  e d i t i o n  
ci te d  app l i e s .  F o r u n d ate d  re fe re n ce s ,  th e  l ate s t  e d i t i o n  o f  th e  re fe re n c e d  d o cu m e n t ( i n cl u d i n g  
an y am e n d m e n ts )  ap pl i e s .  

I E C  6 0 0 5 0 - 2 1 2 ,  International Electrotechnical Vocabulary – Part 212: Electrical insulating 
solids,  liquids and gases ( avai l abl e  at  h ttp: //www. e l e ctro p e d i a. o rg )  

I E C  6 0 0 5 0 - 44 1 ,  International Electrotechnical Vocabulary – Part 441: Switchgear,  controlgear 
and fuses ( avai l ab l e  at  h ttp : //www. e l e ctro p e d i a. o rg )  

I E C  6 0 0 5 0 - 8 2 6 ,  International Electrotechnical Vocabulary – Part 826: Electrical installations 
( avai l abl e  at  h ttp: //www. e l e ctro p e d i a. o rg )  

I E C  6 0 4 8 0 ,  Guidelines for the checking and treatment of sulphur hexafluoride (SF6) taken 
from electrical equipment and specification for its re-use  

I E C  6 2 2 7 1 - 4,  High-voltage switchgear and controlgear – Part 4: Handling procedures for 
sulphur hexafluoride (SF6) and its mixtures  
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3 Terms,  defin i tions and  abbreviated  terms 

3.1  Terms and  defin i t ions  

Fo r th e  p u rpo s e s  o f  th i s  d o c u m e n t,  th e  te rm s an d  d e fi n i t i o n s  g i ve n  i n  I E C  6 0 0 5 0 - 2 1 2 ,  
I E C  6 0 0 5 0 - 44 1  an d  I E C  6 0 0 5 0 - 8 2 6  an d  th e  fo l l o wi n g  ap p l y.  

I S O  an d  I E C  m ai n tai n  te rm i n o l o g i cal  d atab as e s  fo r  u s e  i n  s tan d ard i z ati o n  at  th e  fo l l o wi n g  
ad d re s s e s :  

•  I E C  E l e ctro pe d i a:  avai l ab l e  at  h ttp : //www. e l e ctro pe d i a. o rg /  

•  I S O  O n l i n e  bro ws i n g  p l atfo rm :  avai l ab l e  at  h ttp : //www. i s o . o rg /o b p  

N O TE  S o m e  o f  t h e  m o re  i m po rta n t  t e rm s  are  l i s te d  h e re  fo r e as y re fe re n ce .  

3.1 . 1   
electrical  equ ipment  
i te m  u s e d  fo r s u c h  pu rp o s e s  as  g e n e rati o n ,  co n ve rs i o n ,  tran s m i s s i o n ,  d i s tri bu t i o n  o r u t i l i z at i o n  
o f  e l e c tri c al  e n e rg y,  s u c h  as  e l e ctri c  m ach i n e s ,  tran s fo rm e rs ,  s wi tc h g e ar an d  c o n tro l g e ar,  
m e as u ri n g  i n s tru m e n ts ,  pro te c ti ve  d e vi ce s ,  wi ri n g  s ys te m s ,  cu rre n t- u s i n g  e q u i pm e n t,  
i n s u l ate d  bu s h i n g s ,  s u rg e  arre s te rs  

[S OU R C E :  I E C  6 0 0 5 0 - 8 2 6 : 2 0 0 4,  8 2 6 - 1 6 - 0 1 ,  m o d i f i e d  – " i n s u l ate d  bu s h i n g s ,  s u rg e  arre s te rs "  
h as  be e n  ad d e d . ]  

3. 1 .2   
technical  g rade SF6  
S F 6  g as  h avi n g  a ve r y l o w l e ve l  o f  c o n tam i n an ts  i n  acc o rd an ce  wi th  I E C  6 0 3 7 6 : 2 0 1 8 ,  Tabl e  1  

3.1 .3   
SF6  m ixture  
g as  m i xtu re  fo rm e d  b y S F 6  an d  a  co m pl e m e n tary g as ,  t yp i c al l y N 2  o r  C F 4  

3. 1 .4   
container 
ve s s e l  ( c yl i n d e r)  s u i tab l e  fo r th e  c o n tai n m e n t o f  p re s s u ri z e d  g as e s  e i th e r i n  g as e o u s  o r l i q u i d  
ph as e ,  acc o rd i n g  to  l o cal  an d /o r i n te rn ati o n al  s afe ty an d  tran s p o rtati o n  re g u l at i o n s  

3.1 .5   
contaminant  
fo re i g n  s u bs tan c e  o r m ate ri al  i n  an  i n s u l at i n g  l i q u i d  o r  g as  wh i c h  u s u al l y h as  a d e l e te ri o u s  
e ffe ct  o n  o n e  o r  m o re  pro pe rti e s  

[S OU R C E :  I E C  6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 7- 2 7,  m o d i f i e d  – “s o l i d ”  h as  b e e n  re m o ve d . ]  

3.2  Abbreviated  terms  

G C B  g as  c i rcu i t  bre ake r  

G I L  g as  i n s u l ate d  l i n e  

G I S  g as  i n s u l ate d  s wi tch g e ar  

G I T  g as  i n s u l ate d  tran s fo rm e r 

G VT g as  i n s u l ate d  vo l tag e  tran s fo rm e r  

LC A l i fe  c ycl e  as s e s s m e n t  

OE M  o ri g i n al  e q u i pm e n t  m an u f actu re r  

G W P g l o b al  warm i n g  p o te n ti al  
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4 General  requirements  

I t  i s  th e  re s p o n s i b i l i t y o f  th e  s u p p l i e r  to  g u aran te e  th at  th e  d e l i ve re d  g as  o r g as  m i xtu re  i s  
n o n - to x i c,  i n  acc o rd an ce  wi th  i n te rn ati o n al  an d  l o c al  re g u l at i o n s .  

5 Requirements for technical  grade SF6  

SF 6  fo r  u s e  i n  e l e ctri c al  e q u i pm e n t  as  p u re  g as  o r i n  a n  S F 6  m i xtu re  s h al l  fu l f i l  re q u i re m e n ts  
g i ve n  i n  Tab l e  1 .  Th e  ac cu rac y o f  th e  m e as u ri n g  d e vi c e s  s h al l  be  take n  i n to  acc o u n t  wh e n  
ch e cki n g  th e  q u al i t y o f  th e  g as .  

Fu rth e r h an d l i n g  an d  s to rag e  o f  th e  g as  an d  o p e rati o n  o f  e q u i pm e n t  m ay i n t ro d u ce  ad d i t i o n al  
q u an ti ti e s  o f  c o n tam i n an ts .  Th i s  s i tu ati o n  i s  c o ve re d  i n  I E C  6 0 4 8 0 .  

Table  1  – Requi rements  for techn ical  g rade  SF6  

Substance  Concentration  

S F
6

 
>  9 8 , 5  %  vo l u m e  i n  th e  g as  p h as e  

F o r u s e  i n  m i xt u re s :  >  9 9 , 7  %  vo l u m e  i n  t h e  g as  ph as e  

Ai r  
<  1 0  0 0 0  µl /l  ( i . e .  1  %  vo l u m e )  fo r pu re  S F

6
 

F o r u s e  i n  m i xt u re s :  <  2  0 0 0  µl /l  ( i . e .  0 , 2  %  vo l u m e )  

C F
4

 
<  4  0 0 0  µl /l  ( i . e .  0 , 4  %  vo l u m e )  fo r pu re  S F

6
 

F o r u s e  i n  m i xt u re s :  <  8 0 0  µl /l  ( i . e .  0 , 0 8  %  vo l u m e )  

H
2

O  <  2 0 0  µl /l  ( i . e .  2 0 0  p pm v)  

M i n e ral  o i l  <  1 0  m g /kg  ( i . e .  1 0  pp m w)  

To tal  aci d i t y  <  7  µl /l  ( i . e .  7  p p m v)  

Key 

p pm v =  parts  p e r m i l l i o n  b y vo l u m e  

p pm w =  pa rts  pe r m i l l i o n  b y we i g h t  

 

R e g ard i n g  th e  val u e s  i n  Tabl e  1  an d  d e p e n d i n g  o n  th e  s i tu ati o n ,  th e  fo l l o wi n g  co n s i d e rati o n s  
s h al l  b e  take n  i n to  acco u n t:  

– Th e  e rro r i n  th e  f i n al  m i xi n g  pe rc e n tag e  o f  th e  S F 6  g as  m i xtu re  m ai n l y d e pe n d s  o n  
h an d l i n g  an d  p u ri t y o f  S F6  an d  th e  co m pl e m e n tary g as .  Th e  e rro r d u e  to  h an d l i n g  can  be  
re d u c e d  b y u s i n g  g as  m i x i n g  d e vi ce s ,  o r  h i g h  accu rac y m an o m e te rs  an d  th e rm o m e te rs  
( e . g .  c l as s  0 . 1  o r  b e tte r) .  Th e  e rro r d u e  to  p u ri ty can  b e  re d u c e d  b y u s i n g  h i g h  p u ri t y 
g as e s  ( e . g .  9 9 , 9  % vo l u m e  o r h i g h e r) .  

– S F 6  fo r  u s e  i n  f i l l i n g  e l e c tri cal  e q u i pm e n t s h al l  fu l f i l  s pe ci f i cati o n s  g i ve n  i n  Tabl e  1 .  Th i s  i s  
wi th  th e  e xc e pti o n  o f  g as  m i xtu re s  wi th  a  rate d  to l e ran ce  s pe c i f i e d  b y th e  o ri g i n al  
e q u i pm e n t  m an u factu re r ( O E M )  to  b e  l e s s  th an  ±  5  % b y vo l u m e  o f  th e  S F 6  p e rc e n tag e .  I n  
th at  c as e ,  to  l i m i t  th e  to tal  u n c e rtai n t y afte r a  t yp i c al  g as  h an d l i n g  o p e rati o n  s u ch  as  re -
fi l l i n g  i n  o rd e r to  co m p l y wi th  O E M  s pe c i f i cati o n s  o n  th e  m i xtu re  co m po s i t i on  rat i o ,  h i g h e r  
S F 6  pu ri t y g rad e  >  9 9 , 7  % vo l u m e  s h al l  b e  u s e d .  

– Fo r th e  d e te rm i n ati o n  o f  to tal  ac i d i t y,  th e  s u m  o f  al l  aci d i c  co m po u n d s  i s  re p o rte d  as  o n e 
val u e  an d  e xpre s s e d  as  H F  e q u i val e n t.  F o r fu rth e r i n fo rm ati o n ,  re fe r  to  [ 1 ] 1  an d  [ 2 ] .  

– F o r h u m i d i t y m e as u re m e n t,  th e  l i m i t  e x pre s s e d  i n  Tab l e  1  i s  e q u i val e n t  to  –3 6  ° C  fro s t  
po i n t  at  1 0 0  kP a.  

_______________ 

1  N u m be rs  i n  s q u a re  b racke ts  re fe r to  t h e  B i b l i o g rap h y.  
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N O TE  1  Th e  co n ce n trati o n  o f  t h e  co n t am i n an t s  i n  S F
6

 c an  be  d i ffe re n t  b e t we e n  th e  l i q u i d  a n d  g as  p h as e .  
H u m i d i ty  a n d  a i r  a re  m o s t  l i ke l y  p re s e n t  i n  t h e  g as  p h as e  wh i l e  o i l  i s  m o s t  l i ke l y  p re s e n t  i n  l i q u i d  ph as e .  

N O TE  2  D e t e ct i o n  t e c h n i q u e s  app l i ca b l e  f o r  l abo rat o ry an d  f i e l d  ve ri f i cat i o n  o f  th e s e  l i m i ts  are  g i ve n  i n  An n e x C .  

N O TE  3  F o r S F
6

 m e as u re m e n t  b y s p e e d  o f  s o u n d  t e c h n i q u e ,  a vai l abl e  i n s t ru m e n ts  are  typi c al l y  cal i b rat e d  f o r  
S F

6
/N

2
 o r  S F

6
/C F

4
 m i xt u re s .  T h e  p re s e n ce  o f  s i g n i f i ca n t  q u a n ti t i e s  o f  a  t h i rd  g as  as  co n t a m i n an t  i n  e xc e s s  o f  1  %  

wo u l d  affe ct  t h e  accu rac y o f  t h e  m e as u re m e n t .  

N O TE  4  E l e ctro ch e m i cal  s e n s o rs  h a ve  c e rt ai n  c ro s s  s e n s i t i vi t i e s  to  o t h e r s u b s t an ce s .  Th e  val u e  o f  2  µl /l ,  
m e as u re d  b y an  e l e ctro c h e m i cal  S O

2
 s e n s o r,  c an  b e  i n t e rp re te d  as  an  a pp ro xi m ati o n  o f  th e  t o t al  aci d i t y  o f  7  µl /l .  

D i ffe re n t  s e n s o rs  can  re act  d i f fe re n tl y to  th e  pre s e n ce  o f  fu rt h e r s u b s tan c e s  o r  f l o w/p re s s u re  va ri at i o n s .  S i n ce  t h e  
e l e c tro c h e m i cal  ce l l s  are  n o t  s e n s i t i ve  to  S F

6
,  an y i n d i cat i o n  i s  t ri g g e re d  b y s o m e  s u b s tan c e  o th e r t h an  S F

6
.  

6 Requirements for complementary gases to  be used  in  SF6  m ixtures  

SF 6  m i xtu re s  are  u s e d  i n  e l e ctri c al  e q u i pm e n t  m ai n l y fo r co l d  am bi e n t  te m pe ratu re  
ap p l i cati o n s ,  t yp i c al l y u n d e r  - 40  ° C .  O th e r ap pl i c ati o n s  at  n o rm al  am bi e n t  te m pe ratu re  i n c l u d e  
g as  i n s u l ate d  tran s m i s s i o n  l i n e s  ( G I L)  an d  g as  i n s u l ate d  tran s fo rm e rs  ( G I T) .  S F 6  i s  m i xe d  wi th  
a co m pl e m e n tary g as ,  typ i cal l y N 2  o r  C F 4 ,  i n  th e  p e rc e n tag e  as  s p e ci f i e d  b y th e  o ri g i n al  
e q u i pm e n t  m an u f actu re r i n  th e  o p e rati n g  i n s tru cti o n  m an u al ,  t yp i c al l y fro m  1 0  % to  7 5  % S F 6  
vo l u m e .  Th e  m ax i m u m  pe rm i tte d  co n c e n trati o n s  o f  o th e r s u bs tan ce s  p re s e n t  i n  N 2  are  g i ve n  
i n  Tabl e  2  an d  i n  Tab l e  3  fo r C F 4 .  

Table  2  – Requi rements  for N2  to  be  used  in  SF6  m ixtu res  

Substance  Concen tration  

N
2

 >  9 9 , 7  %  vo l u m e  

H
2

O  <  2 0 0  µl /l  ( i . e .  2 0 0  p pm v)  

O
2

 <  3  0 0 0  µl /l  ( i . e .  3  0 0 0  p pm v)  

M i n e ral  o i l  <  1 0  m g /kg  ( i . e .  1 0  pp m w)  

To t al  aci d i ty  <  7  µl /l  ( i . e .  7  p p m v)  

Key 

pp m v =  p a rt s  pe r m i l l i o n  b y vo l u m e   

pp m w =  p a rt s  pe r m i l l i o n  b y we i g h t  

 

Table  3  – Requi rements  for CF4  to  be  used  in  SF6  m ixtu res  

Substance  Concen tration  

C F
4

 >  9 9 , 7  %  vo l u m e  

O
2

 <  5 0 0  µl /l  ( i . e .  5 0 0  p p m v)  

N
2

 <  1  5 0 0  µl /l  ( i . e .  1  5 0 0  pp m v)  

H
2

O  <  2 0 0  µl /l  ( i . e .  2 0 0  p p m v)  

M i n e ral  o i l  <  1 0  m g /kg  ( i . e .  1 0  p pm w)  

To t al  ac i d i ty  <  7  µl /l  ( i . e .  7  p pm v)  

Key 

pp m v =  p a rt s  pe r m i l l i o n  b y vo l u m e   

pp m w =  p a rt s  pe r m i l l i o n  b y we i g h t  
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Th e  e rro r i n  th e  f i n al  m i xi n g  p e rc e n tag e  o f  th e  S F 6  g as  m i xtu re  m ai n l y d e p e n d s  o n  th e  
h an d l i n g  an d  p u ri t y o f  th e  g as .  Th e  e rro r d u e  to  h an d l i n g  c an  b e  re d u c e d  b y u s i n g  g as  m i x i n g  
d e vi c e s ,  o r  h i g h  accu rac y m an o m e te rs  an d  th e rm o m e ters  ( e . g .  c l as s  0 . 1  o r  be tte r) .  Th e  e rro r  
d u e  to  p u ri t y can  b e  re d u ce d  b y u s i n g  h i g h  p u ri t y g as e s  ( e . g .  9 9 , 9  % vo l u m e  o r h i g h e r) .  

Th e  c o n c e n trati o n  o f  N 2  i n  Tabl e  2  an d  th e  c o n ce n trati o n  o f  C F 4  i n  Tabl e  3  are  c al cu l ate d  b y 
s u b tracti n g  fro m  1 0 0  % vo l u m e  th e  s u m  o f  al l  co n tam i n an ts .  F o r th e  d e te rm i n ati o n  o f  to tal  
ac i d i t y,  th e  s u m  o f  al l  ac i d i c  co m po u n d s  i s  re po rte d  as  o n e  val u e  an d  e x pre s s e d  as  H F  
e q u i val e n t,  fo r  fu rth e r  i n f o rm ati o n  re fe r  to  [ 1 ]  an d  [2 ] .  

N O TE  1  Th e  c o n ce n t rati o n  o f  th e  c o n tam i n a n ts  i n  C F
4

 can  b e  d i ffe re n t  b e t we e n  th e  l i q u i d  a n d  g as  ph as e .  
H u m i d i ty,  O

2
 a n d  N

2
 are  m o s t  l i ke l y p re s e n t  i n  th e  g as  p h as e  wh i l e  o i l  i s  m o s t  l i ke l y pre s e n t  i n  l i q u i d  p h as e .  

N O TE  2  D e t e ct i o n  te c h n i q u e s  app l i ca b l e  f o r  l ab o rat o ry an d  f i e l d  ve ri f i c at i o n  o f  t h e s e  l i m i ts  are  g i ve n  i n  An n e x C .  

7 Envi ronmental  impact  

SF 6 ,  C F 4  an d  SF 6  m i xtu re s  wi th  N 2  an d /o r C F 4  h ave  a ce rtai n  e n vi ro n m e n tal  i m pac t.  D u e  to  
th i s  i m pac t,  S F 6 ,  C F 4  an d  th e i r  g as  m i xtu re s  s h al l  b e  h an d l e d  care fu l l y to  pre ve n t  d e l i b e rate  
re l e as e  o f  S F 6  an d  C F 4  g as  i n to  th e  atm o s p h e re .  

M o re  d e tai l e d  i n fo rm ati o n  c o n ce rn i n g  e n vi ro n m e n tal  i m pac t  i s  re p o rte d  i n  An n e x B .  

8 Handl ing ,  storage and  transportation   

8.1  Gas hand l ing  procedures  

Th e  n e e d  to  h an d l e  SF 6  an d  SF 6  m i xtu re s  i n  acco rd an c e  wi th  th e  pre s e n t  d o c u m e n t,  ari s e s  
wh e n :  

•  th e  g as  i s  i n tro d u ce d  i n to  e l e ctri c al  e q u i pm e n t,  

•  th e  g as  pre s s u re  i s  to pp e d  u p i n  c l o s e d  pre s s u re  s ys te m s ,  

•  th e  g as  i s  d rawn  fro m  a co n tai n e r fo r an al ys i s .  

Fo r o th e r h an d l i n g  pro c e d u re s ,  fo r  e x am pl e  wh e n  th e  g as  h as  to  b e  re co ve re d  fro m  an  
e n cl o s u re ,  a  pro p e r h an d l i n g  pro c e d u re  s h al l  be  d e fi n e d  an d  i m pl e m e n te d  to  l i m i t  an y re l e as e  
o f  S F 6  i n to  th e  e n vi ro n m e n t  wh e re ve r po s s i b l e .  F u rth e r i n fo rm ati o n  c o n ce rn i n g  h an d l i n g  
pro c e d u re s  fo r  S F 6  an d  S F 6  m i xtu re s  i s  pro vi d e d  i n  I E C  6 2 2 7 1 - 4.  

8.2  Storage and  transportation  

I n fo rm ati o n  c o n c e rn i n g  g as  s to rag e  an d  tran s p o rtati o n  i s  pro vi d e d  i n  I E C  6 2 2 7 1 - 4 .  

S pe c i f i c  l abe l l i n g  o f  co n tai n e rs  s h al l  be  i m p l e m e n te d  i n  acc o rd an c e  wi th  th e  m o d e  o f  tran s p o rt  
an d  th e  l o cal  an d  i n te rn ati o n al  re g u l ati o n s .  

 



I E C  6 0 3 7 6 : 2 0 1 8  © I E C  2 0 1 8  – 1 1  –  

Annex A 
( i n fo rm ati ve )  

 
Su lphur hexafluoride 

A.1  General  

S u l p h u r h e x afl u o ri d e  ( S F 6 )  i s  a  s yn th e ti c  g as  fo rm e d  b y 6  ato m s  o f  f l u o ri n e  g ath e re d  aro u n d  a 
ce n tral l y s i tu ate d  ato m  o f  s u l p h u r.  Th e  c h e m i cal  bo n d  be twe e n  f l u o ri n e  an d  s u l p h u r  i s  kn o wn  
as  o n e  o f  th e  m o s t  s tab l e  e x i s t i n g  ato m i c b o n d s .  S i x  o f  th e m  g ran t  th e  m o l e c u l e  ve ry h i g h  
ch e m i cal  an d  th e rm al  s tabi l i t y.  

SF 6  h as  a u n i q u e  co m b i n ati o n  o f  pro p e rti e s :  h i g h  d i e l e ctri c  s tre n g th ,  h i g h  th e rm al  i n te rru pti o n  
cap ab i l i t i e s  ( ab o u t  1 0  t i m e s  th at  o f  ai r)  an d  h i g h  h e at  tran s fe r  pe rf o rm an c e .  

A.2  Chemical  properties  

P u re  S F 6  i s  o d o u rl e s s ,  tas te l e s s ,  co l o u rl e s s ,  n o n - to x i c,  n o n - fl am m abl e ,  ve ry s tab l e  an d  i n e rt.  

I ts  co m pati b i l i t y wi th  m ate ri al s  u s e d  i n  e l e c tri c  c o n s tru cti o n s  i s  s i m i l ar to  th at  o f  N 2 ,  u p  to  
te m pe ratu re s  o f  ab o u t  1 8 0  ° C .  O pe rati o n  at  h i g h e r  te m pe ratu re s  u p  to  5 0 0  ° C  i s  p o s s i bl e ,  b u t  
S F 6  m a y d e c o m po s e  ( pro d u c i n g  b y- pro d u cts )  i n  th e  pre s e n ce  o f  s o m e  catal yti c  m ate ri al s .  

Tabl e  A. 1  l i s ts  th e  m ai n  c h e m i c al  c h aracte ri s t i cs .  

Table  A. 1  – Main  chemical  characteristics of  SF6  [3]  

F o rm u l a  S F
6

 

C AS  n u m b e ra  2 5 5 1 - 6 2 - 4  

M o l e c u l a r we i g h t  1 4 6 , 0 5  g /m o l  

S u l p h u r c o n t en t  2 1 , 9 5  %  

F l u o ri n e  c o n te n t  7 8 , 0 5  %  

M o l e c u l a r s tru c tu re  O ct ah e d ral  wi th  f l u o ri n e  ato m s  at  t h e  s i x co rn e rs  

B o n d s  C o val e n t  

C o l l i s i o n  cro s s - s e cti o n  0 , 4 7 7  n m 2  

D e c o m p o s i t i o n  te m pe ratu re  i n  q u a rt z  co n tai n e r  5 0 0  ° C  

a  Th e  C AS  n u m be r  i s  as s i g n e d  b y th e  C h e m i cal  Ab s t ract s  S e rvi ce  wh o  m ai n tai n  a  re g i s try o f  c h e m i cal  
s u b s tan c e  i n fo rm ati o n .  I t  h as  n o  ch e m i cal  s i g n i f i c an ce .  M o re  i n fo rm ati o n  i s  a vai l ab l e  o n  E C H A we bs i te .  
R e fe r to  [ 7] .  

 

A.3  Physical  properties  

SF 6  i s  o n e  o f  th e  h e avi e s t  kn o wn  g as e s :  i n  n o rm al  am b i e n t  c o n d i t i o n s  i t  i s  appro x i m ate l y f i ve  
ti m es  h e avi e r  th an  ai r.  S o  th e re  i s  a  ri s k o f  as ph yx i at i o n  u n d e r co n d i t i o n s  o f  i n s u ffi ci e n t  
ve n ti l ate d  are as  wi th  a l o w o x yg e n  c o n ce n trati o n  ( s e e  I E C  6 2 2 7 1 - 4 ) .  

Th e  m i xi n g  wi th  ai r  b y c o n ve cti o n  an d  d i ffu s i o n  i s  s l o w,  bu t  o n ce  i t  h as  m i xe d  i t  d o e s  n o t  
s e p arate  ag ai n .  

I ts  s o l u b i l i t y i n  wate r i s  fo u r  t i m e s  l o we r th an  th at  o f  ai r.  Th e  th e rm al  co n d u cti vi t y o f  S F 6  i s  
l o we r th an  th at  o f  ai r,  th e  o ve ral l  h e at  tran s fe r  pro pe rti e s  are  two  to  f i ve  t i m e s  be tte r d u e  to  i ts  
l o we r vi s co s i t y an d  h i g h e r d e n s i t y.  
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I n  e l e ctri c  po we r e q u i p m e n t th e  n o rm al  pre s s u re  ran g e  o f  S F 6  i s  b e twe e n  0 , 1  M P a an d  
1 , 0  M P a abs o l u te .  Th e  p re s s u re /te m pe ratu re /d e n s i t y ch arac te ri s t i cs  o f  th e  g as  are  s h o wn  i n  
Fi g u re  A. 1 .  

 

Figure A. 1  – Pressure/temperature/densi ty characteristi cs  for  SF6  [3]  

Tabl e  A. 2  l i s ts  th e  m ai n  p h ys i cal  ch aracte ri s ti cs .  

Table  A.2  – Main  physical  characteristics  of  SF6  [3]  

D e n s i t y  at  2 0  ° C  an d  1 0 0  kP a  6 , 0 7  kg /m 3  

Th e rm al  co n d u c ti vi ty  at  2 5  ° C  an d  1 0 0  kP a  0 , 0 1 3  W /( m · K)  

C ri t i c al  t e m p e ratu re  45 , 5 8  ° C  

C ri t i c al  p re s s u re  3 , 75 9  M P a  

C ri t i c al  d e n s i t y  74 0  kg /m 3  

S o l u bi l i ty  i n  wat e r at  2 0  ° C  6 , 3 1  c m 3  S F
6

/kg  H
2

O  

S o u n d  ve l o ci t y  at  0  ° C  a n d  1 0 0  kP a 1 2 9 , 0 6  m /s  

R e frac ti ve  i n d e x 1 , 0 0 0  78 3  

H e at  o f  fo rm ati o n  ( - 1  2 2 1 , 5 8  ±  1 , 0 )  kJ /m o l  

E n tro p y o f  re acti o n  - 3 4 9 , 0 1  J /( m o l · K)  

S p e c i f i c  h e at  at  co n s t an t  p re s s u re  at  2 0  ° C  an d  1 0 0  kP a 9 6 , 6 0  J /( m o l · K)  

S u bl i m at i o n  p o i n t  - 6 3 , 8  ° C  at  0 , 1  M P a 

 

A.4  Electrical  properties  

Th e  e xce l l e n t  d i e l e ctri c  p ro p e rt i e s  o f  S F 6  are  d u e  to  th e  s tro n g  e l e ctro n e g ati ve  c h arac te r o f  i ts  
m o l e cu l e .  I t  h as  a pro n o u n c e d  te n d e n c y to  b i n d  fre e  e l e ctro n s  fo rm i n g  h e avy i o n s  wi th  l o w 
m o bi l i t y m aki n g  th e  d e ve l o pm e n t o f  e l e c tro n  aval an ch e s  ve ry d i ff i cu l t .  

IEC  
Te m pe ratu re   ( ° C )  

1 0 0  9 0  8 0  70  6 0  5 0  4 0  3 0  2 0  1 0  0  –1 0  –2 0  –3 0  –4 0  –5 0  
0  

0 , 1  

0 , 2  

0 , 3  

0 , 4  

0 , 5  

0 , 6  

0 , 7  

0 , 8  

0 , 9  

1  

P
re

s
s

u
re

  
(M

P
a

) D e n s i t y  
6 5  g /l  6 0  g /l  5 5  g /l  5 0  g /l  

4 5  g /l  

4 0  g /l  

3 5  g /l  

3 0  g /l  

2 5  g /l  

2 0  g /l  

1 5  g /l  

1 0  g /l  

5  g /l  
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Th e  e l e ctri c  s tre n g th  o f  S F 6  i s  ab o u t  th re e  ti m e s  h i g h e r  th an  th at  o f  ai r  u n d e r th e  s am e  
co n d i t i o n s .  

B e cau s e  o f  i ts  l o w d i s s o ci at i o n  te m p e ratu re  an d  h i g h  d i s s o c i ati o n  e n e rg y,  S F 6  i s  an  e xc e l l e n t  
arc  q u e n c h i n g  m e d i u m .  

Tabl e  A. 3  l i s ts  th e  m ai n  e l e ctri c al  c h aracte ri s ti cs  o f  S F 6 .  

Table  A.3  – Main  electrical  characteristi cs of  SF6  [3]  

C ri t i cal  bre akd o wn  f i e l d  re l ati ve  to  p re s s u re  (B)  8 9  V· m - 1 · P a - 1  

R e l ati ve  d i e l e ct ri c al  co n s tan t  a t  2 5  ° C  a n d  0 , 1  M P a ab s o l u t e  1 , 0 0 2  0 4  

Lo s s  fact o r ( t an  δ)  at  2 5  ° C  an d  0 , 1  M P a a b s o l u t e  <  2 , 0  ×  1 0 - 7  

E ffe ct i ve  i o n i s at i o n  c o e ff i ci e n t   
p

α 
 
 

.  
E

A B
p p

α
= −  

α :  m - 1  

E:  V· m - 1  

p :  P a 

A: 2 , 8  ×  1 0 - 2  V - 1   

B:  2 , 4  m - 1 · P a - 1  
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Annex B  
( i n fo rm ati ve )  

 
Environmental  effects of SF6  and  i ts  mixtures  

B.1  General  

Acti vi t i e s  wh e re  g as e s  are  pro d u c e d  o r  u s e d  m ay c au s e  re l e as e s  to  th e  atm o s p h e re .  Th re e  
m aj o r as p e cts  are  co n s i d e re d :  

•  e co to xi c o l o g y:  to x i c  m ate ri al  an d  g as e s  wi th  e ffe cts  o n  th e  e n vi ro n m e n t  an d  al l  fo rm s  o f  
l i fe ;  

•  o zo n e  d e p l e t i o n :  i n cre as e  i n  d i m e n s i o n s  o f  th e  h o l e s  i n  th e  s trato s p h e ri c  o zo n e  l a ye r;  

•  g l o b al  warm i n g /cl i m ate  c h an g e :  i n cre as e  i n  th e  g re e n h o u s e  e ffe ct .  

B.2  Ecotoxicology 

SF 6 ,  N 2  an d  C F 4  are  n o t  to x i c  an d  h ave  n o  re p o rte d  po te n ti al  to  be  ac u te l y o r  ch ro n i c al l y  
e co to xi c .  As  th e i r  s o l u b i l i ty i n  wate r i s  ve ry l o w,  th e y pre s e n t  n o  d an g e r to  s u rfac e  an d  g ro u n d  
wate r o r  th e  s o i l .  A b i o l o g i cal  accu m u l ati o n  i n  th e  n u tri t i o n  c yc l e  d o e s  n o t  o cc u r.  Th e re fo re ,  
S F 6 ,  N 2  an d  C F 4  d o  n o t  h arm  th e  e co s ys te m .  S F 6 ,  N 2  an d  C F 4  are :  

•  n o t  c arc i n o g e n i c :  n o t  cau s i n g  can c e r;  

•  n o t  m u tag e n i c:  n o t  cau s i n g  d am ag e  to  th e  g e n e ti c  co n s ti tu ti o n ;  

•  n o t  n i tr i f yi n g :  n o  e n ri ch m e n t i n  th e  fo o d  ch ai n .  

B.3  Ozone depletion  

SF 6 ,  N 2  an d  C F 4  d o  n o t  c o n tri b u te  to  th e  d e s tru cti o n  o f  th e  s trato s p h e ri c  o zo n e  l a ye r [ 3 ]  
be cau s e  th e y d o  n o t  co n tai n  e i th e r  ch l o ri n e  o r  bro m i n e .  

B.4  G lobal  warming/cl imate change (greenhouse effect)  

B o th  m an m ad e  an d  n atu ral  g re e n h o u s e  g as e s  c o n tri b u te  to  th e  g re e n h o u s e  e ffe ct.  Th e  Kyo to  
P ro to co l  [5 ]  i s  an  i n te rn ati o n al  ag re e m e n t to  c o n tro l  th e  e m i s s i o n  o f  m an m ad e  g re e n h o u s e  
g as e s .  

Th e  g re e n h o u s e  g as e s  to  b e  m o n i to re d  acc o rd i n g  to  th e  Kyo to  P ro to c o l  are  carbo n  d i o x i d e  
( C O 2 ) ,  m e th an e  ( C H 4) ,  n i tro u s  o x i d e  ( N 2 O ) ,  h yd ro f l u o ro c arb o n s  ( H F C s ) ,  p e rfl u o ro carbo n s  
( P F C s ) ,  n i tro g e n  tri f l u o ri d e  ( N F 3 )  an d  s u l p h u r h e xafl u o ri d e  ( S F 6 ) .  Th e  l atte r fo u r  s u bs tan ce s  
are  f l u o ri n ate d  g re e n h o u s e  g as e s  ( F - g as e s ) .  

Th e  co n ce n trati o n s  o f  d i f fe re n t  g as e s  re l e van t  to  th e  e n vi ro n m e n t i n cl u d i n g  th o s e  i n  th e  Kyo to  
P ro to c o l  are  re g u l arl y m o n i to re d  b y s e ve ral  s ci e n ti f i c  bo d i e s .  I n  part i cu l ar th e  
I n te rg o ve rn m e n tal  P an e l  o n  C l i m ate  C h an g e  ( I P C C )  pe ri o d i cal l y  pre pare s  as s e s s m e n t 
re p o rts ,  u p d ati n g  th e  e x i s ti n g  i n fo rm ati o n  o n  e m i s s i o n s  an d  e val u ati n g  th e i r  po te n ti al  fu tu re  
i m pact  o n  th e  e n vi ro n m e n t acc o rd i n g  to  d i ffe re n t  h yp o th e s i s  of  th e i r  e m i s s i o n  tre n d s .  Th e  
l ate s t  i s  th e  Fi fth  As s e s s m e n t R e p o rt  ( AR 5 )  p u bl i s h e d  i n  2 0 1 3  [ 4] .  

Th e  Fi fth  As s e s s m e n t R e p o rt  pro vi d e s  th e  g l o b al  warm i n g  p o te n ti al  ( G W P )  o f  S F 6  an d  C F 4  
wh i c h  are  cal c u l ate d  o ve r a t i m e  p e ri o d  o f  1 0 0  ye ars  warm i n g  p o te n ti al  o f  1  kg  o f  a  g as  
re fe rre d  to  1  kg  o f  C O 2 .  Th e  s tro n g  i n frare d  ab s o rp ti o n  o f  SF 6  an d  i ts  l o n g  l i fe t i m e  i n  th e  
e n vi ro n m e n t  are  th e  re as o n s  fo r i ts  h i g h  G W P  wh i ch  i s  2 3  5 0 0  t i m e s  h i g h e r th an  th at  o f  C O 2 .  
C F4  h as  a  G W P  wh i ch  i s  6  6 3 0  t i m e s  h i g h e r th an  th at  o f  C O 2 .  
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B.5  Reducing  the envi ronmental  impact  of the use of SF6  and  CF4  i n  
electrical  equipment  

M aj o r fai l u re s  cau s i n g  g as  re l e as e s  are  e xtre m e l y rare  as  re c o rd s  fro m  5 0  ye ars  o f  
e xp e ri e n c e  s h o w.  Th e  q u an ti t i e s  re l e as e d  i n  s u ch  e xtre m e  cas e s  are  ag ai n  ve ry l i m i te d  b y th e  
fact  th at  th e  s tan d ard  d e s i g n  o f  pro d u cts  i s  co m partm e n te d ,  l i m i t i n g  th e  fau l t  to  th e  p l ac e  
wh e re  i t  o ri g i n ate s .  Th e  g as  q u an ti t i e s  co n c e rn e d  are  s u bs e q u e n tl y s m al l  f racti o n s  o f  th e  to tal  
g as  ban ke d  i n  a  s u bs tati o n .  

Th e  e l e c tri c  i n d u s tr y u t i l i ze s  S F 6  an d  i ts  m i xtu re s  i n  a  c l o s e d  c ycl e ,  b an ki n g  i t  fo r  e x am pl e  i n  
g as  i n s u l ate d  s wi tch g e ar  ( G I S ) ,  m e d i u m - vo l tag e  an d  h i g h - vo l tag e  g as  c i rcu i t  bre ake rs  ( G C B) ,  
h i g h - vo l tag e  g as  i n s u l ate d  l i n e s  ( G I L) ,  g as  i n s u l ate d  vo l tag e  tran s fo rm e rs  ( G VT)  an d  g as  
i n s u l ate d  po we r tran s fo rm e rs  ( G I T) .  To  avo i d  an y d e l i b e rate  re l e as e  to  th e  e n vi ro n m e n t,  g as  
re co ve ry an d  re - u s e  h ave  th e  h i g h e s t  pri o ri t y.  

Th e  G W P  o f  S F 6  an d  C F 4  a l o n e  i s  n o t  e n o u g h  to  m e as u re  th e  e n vi ro n m e n tal  i m pact  o f  
e l e c tri c  p o we r e q u i pm e n t  bas e d  o n  S F 6  te ch n o l o g y.  Th e  e n vi ro n m e n tal  i m pac t  o f  an y s p e c i fi c  
ap p l i cati o n  s h o u l d  be  e val u ate d  an d  c o m pare d  u s i n g  th e  l i fe  c yc l e  as s e s s m e n t  ( LC A)  
ap pro ach  as  re g u l ate d  b y I S O  1 4 0 4 0  [6 ] .  

To  re d u ce  th e  o ve ral l  e n vi ro n m e n tal  i m pact:  

•  d e s i g n  e q u i pm e n t  wi th  re d u c e d  q u an ti t i e s  o f  S F 6  an d  C F 4  an d  l o we r l e akag e  rate s ;  

•  i m pro ve  h an d l i n g  pro ce s s e s  an d  h an d l i n g  e q u i pm e n t  fo r al l  l i f e  c yc l e  s tag e s  acc o rd i n g  to  
th e  pre s e n t  d o cu m e n t;  re fe r to  I E C  6 2 2 71 - 4;  

•  q u an ti f y an d  m i n i m i ze  e m i s s i o n s  d u ri n g  te s t i n g ,  m an u factu ri n g ,  i n s tal l at i o n ,  o p e rati o n  an d  
m ai n te n an ce  o f  e l e c tri c  p o we r e q u i pm e n t;  

•  re cl ai m  g as  at  th e  e q u i p m e n t' s  e n d  o f  l i fe  acco rd i n g  to  I E C  6 2 2 71 - 4 .  

As  a co n s e q u e n c e ,  to tal  S F 6  co n tri b u ti o n  to  th e  g l o b al  warm i n g  fro m  al l  ap p l i c ati o n s  am o u n ts  
to  l e s s  th an  0 , 1  %  o f  th e  o ve ral l  g re e n h o u s e  g as  e ffe cts .  
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Annex C  
( i n fo rm ati ve )  

 
Detection  techniques 

C.1  Detection  techniques of  SF6  

Table  C. 1  – Detection  techn iques  for  l aboratory analysis  
of  technical  g rade SF6  (not  exhaustive)  

Substance  Detection  techn ique  Typi cal  accuracy 

Ai r  
G as  ch ro m at o g rap h y  1 5  µl /l  t o  5 0  µl /l  ( i . e .  1 5  pp m v to  5 0  p pm v)  

D e n s i t y  m e as u re m e n t  5 0  µl /l  ( i . e .  5 0  p pm v)  

CF
4
 

G as  ch ro m at o g rap h y  1 5  µl /l  ( i . e .  1 5  p p m v)  

I n fra re d  abs o rp ti o n  8 0  µl /l  ( i . e .  8 0  p p m v)  

H
2
O 

E l e c tro l yt i c  ce l l  1 6  µl /l  t o  1 2 0  µl /l  ( i . e .  1 6  p p m v to  1 2 0  p p m v)  

C h i l l e d  m i rro r  0 , 5  ° C  

I n fra re d  ab s o rpt i o n  2 0  µl /l  ( i . e .  2 0  p pm v)  

C ap aci t an ce  2  ° C  to  4  ° C  

Mineral  o i l  
P h o to m e try  2  m g /kg  ( i . e .  2  p pm w)  

G ra vi m e try  0 , 5  m g /kg  ( i . e .  0 , 5  p p m w)  

Total  acid i ty 
Ti t rat i o n  1  µl /l  ( i . e .  1  p pm v)  

E l e ct ro - ch e m i cal  s e n s o r  3  %  o f  fu l l  ra n g e  ( S O
2

)  

Key 

p pm v =  pa rts  pe r m i l l i o n  b y vo l u m e  

p pm w =  p a rt s  pe r m i l l i o n  b y we i g h t  

 

Table  C.2  – Detection  techn iques  for  on-si te  analysis  
of  technical  g rade SF6  (not  exhaustive)  

Substance  Detection  techn ique  Typi cal  accuracy 

SF
6
 

C o n d e n s at i o n  0 , 5  %  

I n fra re d  abs o rp ti o n  0 , 5  %  

S p e e d  o f  s o u n d  0 , 5  %  

H
2
O 

E l e c tro l yt i c  ce l l  1  %  

C h i l l e d  m i rro r  0 , 5  ° C  

I n fra re d  ab s o rpt i o n  2 0  µl /l  ( i . e .  2 0  p p m v)  

C ap aci t an ce  2  ° C  t o  4  ° C  

Total  acid i ty  E l e ct ro - ch e m i cal  s e n s o r  3  %  ( S O
2

)  

Key 

pp m v =  p art s  p e r m i l l i o n  b y vo l u m e  
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C.2  Detection  techniques of  N2  

Table  C.3  – Detection  techn iques  for  l aboratory analysis  
of  technical  g rade N2  u sed  in  SF6  m ixtures  (not  exhaustive)  

Substance  Detection  techn ique  Typical  accuracy 

N
2
 — — 

H
2
O 

E l e ct ro l yt i c  c e l l  1 6  µl /l  t o  1 2 0  µl /l  ( i . e .  1 6  p p m v t o  1 2 0  p pm v)  

C h i l l e d  m i rro r  0 , 5  ° C  

C ap aci t an ce  2  ° C  to  4  ° C  

I n fra re d  ab s o rpt i o n  2 0  µl /l  ( i . e .  2 0  p pm v)  

O
2
 G as  c h ro m at o g rap h y  1 5  µl /l  to  5 0  µl /l  ( i . e .  1 5  p pm v t o  5 0  p p m v)  

Key 

pp m v =  p a rt s  pe r m i l l i o n  b y vo l u m e  

 

C.3  Detection  techniques of  CF4  

Table  C.4  – Detection  techn iques  for  l aboratory analysis  
of  techn ical  g rade  CF4  used  in  SF6  m ixtures (not exhaustive) 

Substance  Detection  techn ique  Typi cal  accuracy 

CF
4
 — — 

O
2
 G as  ch ro m at o g rap h y  1 5  µl /l  to  5 0  µl /l  ( i . e .  1 5 pp m v t o  5 0  p pm v)  

N
2
 G as  ch ro m at o g rap h y  1 5  µl /l  to  5 0  µl /l  ( i . e .  1 5  p pm v to  5 0  p pm v)  

H
2
O 

E l e ct ro l yt i c  ce l l  1 6  µl /l  to  1 2 0  µl /l  ( i . e .  1 6  p p m v to  1 2 0  p p m v)  

C h i l l e d  m i rro r  0 , 5  ° C  

C ap aci t an ce  2  ° C  t o  4  ° C  

I n fra re d  ab s o rpt i o n  2 0  µl /l  ( i . e .  2 0  p p m v)  

Total  acid i ty  Ti trat i o n  1  µl /l  ( i . e .  1  p pm v)  

Key 

p pm v =  pa rts  p e r m i l l i o n  b y vo l u m e  
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