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INTRODUCTION 

Post a r c  current  measurements a r e  important 

f o r  checking the  range of v a l i d i t y  of a r c  

models which quan t i t a t ive ly  p red ic t  the  post  

a r c  currents  i n  h.v. breakers according t o  

the  res idua l  conductivity 1 e.g. 1 I . In  the  

case of SF6 a x i a l l y  blown a r c s  however, 

such measurements place high demands on 

the  measuring equipment because of the  rap- 

i d  recovery t h a t  takes glace.  To da te  only 

few measurements i n  t h i s  regime have been 

reported,  and those were obtained under 

various condit ions 12,3,41. I t  has even 

been s t a t e d  t h a t  SF6 post  a r c  currents  can- 

not  be detected.  In  the  following repor t  a 

measuring method is described which d e t e c t s  

currents  f a r  below 1 A 15) .  Tes ts  a r e  car- 

r i e d  ou t  with t h i s  measuring system ( re -  

sponse time T~ < 35 ns)  on a metal vapour- 

f r e e  a x i a l l y  blown SF6 arc .  

EXPERIMENTAL SETUP 

The nozzle arrangement se lec ted (Fig. 2 )  

permits unres t r i c t ed  o p t i c a l  observations 

except f o r  the  narrow o r i f i c e  region (high 

speed-,schlieren photography). The vapour 

produced by the  upstream elect rode is drawn 

off  through a small o r i f i c e  i n  t h e  e lec-  

trode.  A square-wave cur ren t  pulse (1.5 kA, 

5 m s )  followed by a decay r a t e  of 30 ~ / y s  

is  generated by an LC network 161. The a r c  

forms a s t a b l e  plasma Column up-stream, 

while it i s  g rea t ly  influenced by turbu- 

lence downstream (Fig. 3 ) .  

The recovery voltage i s  supplied by a h.v. 

LC network (Fig.1). The 'spark gap F i s  

f i r e d  approx. 25 ys before the  end of the  

1.5 kA pulse (cur ren t  i n j e c t i o n ,  Fig. 5,7) . 

The RRRV is  determined by r e s i s t o r  R2. 

The post  a r c  current  i s  determined from the  

voltage drop across  the 10 Q shunt RS, 

which is  shor t  c i r c u i t e d  by the  f a s t  diode 

D before current  zero. 

Network 1 I l l 1  

Fig. 1: HS: vacuum breaker 
W : current  transformer 
T : res i s to r / capac i to r  d iv ide r  

T < 5 ns )  
KO: bagtery-powered osci l loscope 

I n  t h i s  measuring arrangement s t r i c t ' c o a x -  

i a l  design of a l l  components must be pre- 

served. Also the  diode D cons i s t s  of many 

coax i l ly  arranged diodes. In  addi t ion,  the  

diode c h a r a c t e r i s t i c s  should include a high 

maximum peak, forward surge current ,  high 

reverse voltage i n  case of a r e s t r i k e  of 

t h e  t e s t  sec t ion ,  low reverse cur ren t s ,  low 

junction capacitance and a shor t  recovery 

time. Since it i s  not poss ible  t o  obta in  

a l l  these  requirements simultaneously, t h e  

most favourable compromise must be sought ,  

f o r  each measuring task .  The response time 

T~ of the  pos t  a r c  cu r ren t  measuring device 

i s  l e s s  than 35 ns. 

RESULTS AND DISCUSSION 

The measuring se tup enabled p rec i se  pos t  

a r c  current  inves t iga t ions  t o  be performed. 
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A g r e a t  number of  t e s t s  showed t h a t  i n  t h e  

ca se  of  i n t e r r u p t i o n  measurable p o s t  a r c  

c u r r e n t s  (Fig.6)  occur  only  under condi- 

t i o n s  l y ing  a t  t h e  l i m i t  between e x t i n c t i o n  

and thermal r e i g n i t i o n .  Fig.  4 shows a pos t  

a r c  . cur ren t  measurement during r e i g n i t i o n  

nea r  t h e  c r i t i c a l  condi t ion .  The p o s t  a r c  

c u r r e n t s  measured agree i m  amplitude and 

temporal evo lu t ion  wi th  t h e o r e t i c a l  va lues  

111, although i n  t h e  experiment t h e  c u r r e n t  

decay r a t e  i s  seen not  t o  have a  s i n g l e  

cons tan t  value (F ig .5 ,7 ) .  To a g r e a t  e x t e n t  

t h e  vol tage  r i s e  (0.27 kV/ps) a t  t h e  cur-  

r e n t  zero  i s  l i n e a r .  The e x t i n c t i o n  l i m i t  

measured agrees wi th  t h e  t h e o r e t i c a l  va lues  

11 I , when an average c u r r e n t  decay r a t e  

(20 A/ps) i s  assumed. The l i m i t e d  observa- 

t i o n  of pos t  a r c  c u r r e n t s  l e a d s  us  t o  be- 

F i g .  3 S c h l i e r e n  r e c o r d  

R e i g n i t i o n  

l i e v e  t h a t  i n s u l a t i n g  l a y e r s  a r e  encoun- 

t e r e d  which must b e  broken down, and t h a t  

t h i s  i s  only poss ib l e  i n  t h e  v i c i n i t y  of  

t h e  e x t i n c t i o n  l i m i t  and o f t e n  l eads  t o  re-  

i g n i t i o n .  I n v e s t i g a t i o n s  wi th  o t h e r  net-  

works confirm t h i s  assumption, b u t  t h i s  

phenomenon should no t  a f f e c t  t h e  ex t inc -  

t i o n  l i m i t .  

11 I Hermann W . ,  Ragal le r  K . ,  
IEEE  PAS-96 1546-1555 (1977) 

12 1 Fr ind  G. ,  IEEE Conference Paper 
NO. F 79 288-2 (1979) 

131 Kobayashi A . ,  e t  a l .  IEEE PAS-97 
1304-1312 (1978) 

141 Murano M . ,  e t  a l .  IEEE PAS-94 
1890-1900 (1975) 

15 1 Moll R. , Schade E.,  ISH, Milan 1979 
161 Hermann W . ,  e t  a l .  IEEE PAS-95 

1165-1176 (1976) 

m e t a l  vapour e l e c t r o d e ,  ( t u n g s t e n )  

SF6 3 - 4  b a r  

1- 'U nO"le; (Te f lon )  
1 bar 1 

e l e c t r o d e  ( t ungs t en )  - 10 mrn 

F i g .  2  T e s t  b r e a k e r  

I n t e r r u n t i o n  


