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SELENIUN SURGE SWPEESSORS 

1 .0 SCOPE: The S uppres sor  furni s hed  under t h i s  S tandard  s h a l l  be  a 
product  which h a s  been  t e s t e d  and meets t h e  d e fi n i t i o n s  and minimum 
requirements  s p e c i fi e d  here in .  

2.0 DEFINITIONS: The fo l lowing  d e fi n i t i o n s  s h a l l  apply  t o  t h e  various  
t e c h n i c a l  terms wherever 'such terms appear  i n  t h i s  s p e c i fi c a t i o n ,  

2 . 1  SELENIUM SURGE SUPPRESSOR CELL:  A Selenium Surge Suppressor C e l l  
i s  a p o l y c ry s t a l l i n e  semiconductor having  an  asymmetrical vo l tage-  
c u r r e n t  c h a r a c t e r i s t i c ,  The c e l l  func tions  as  a s u rg e  s uppres sor  
when i t  i s  operated  i n  t h e  reverse reg ion  of t h e  vo l tage- current  
c h a r a c t e r i s t i c .  

2.2 SELENIUM SURGE SUPPRESSOR: A Selenium Surge S uppres sor  is  an 
i n t e g r a l  assembly  of one o r  more s elenium s u rg e  s uppres sor  cells  
with  ap p ro p r i a te  te rminal  connections .  

2:3 POLARIZED SELENIUM SURGE SUPPRESSOR:  A Po l ar i z ed  S elenium Surge  
S uppres sor  i s  an  i n t e g r a l  assembly  of one  o r  more s urge  s uppres sor  
cells  with  te rminal  connections  i n  which t h e  s uppres sor  cells  are 
connected  i n  series  i n  one conducting  d i re c t i o n .  

2.4 NON-POLARIZED SELENIUM SURGE SUPPRESSOR: A Non-Polarized Selenium 
Surge  S uppres sor  i s  an i n t e g r a l  assembly  of two o r  more s uppres sor  
cel l s  with  ap p ro p r i a te  te rminal  connections  i n  which h a l f  of t h e  cel l s  

are connected  i n  series  i n  t h e  o ppo s i te  elec trical  d i r e c t i o n  t o  t h e  
o th e r  h a l f.  

a v a i l ab l e  connection  fo r  j o i n i n g  t h e  s uppres sor  i n t o  t h e  c i r c u i t .  
2.5  TERMINAL:  A te rminal  of a Selenium Surge  S uppres sor  is  t h e  e x t e rn a l l y  

2.6  POSITIVE TERMINAL:  The p o s i t i v e  t e rmi na l  of a Selenium Surge  
S uppres sor  is  t h a t  te rminal  t h a t  i s  t o  b e  connected  t o  t h e  p o s i t i v e  
s i d e  of t h e  c i r c u i t  t o  which i t  i s  t o  b e  applied.  When c o l o r  
coded i t  w i l l  be  Red.  

2. 7  NEGATIVE TERMIN&:  The negative  t e rmi na l  of a Selenium Surge  

When c o l o r  
S uppres sor  i s  t h a t  te rminal  t h a t  i s  t o  b e  connected  t o  t h e  negative  
s i d e  of t h e  c i r c u i t  t o  which i t  i s  t o  b e  applied.  
coded i t  w i l l  b e  B lack.  .  

2.8 AC TERMINAL:' The ac te rminal ( s )  of a Selenium Surge  S uppres sor  
i s  t h a t  te rminal  t h a t  i s  t o  b e  connected  t o  t h e  ac s i d e  of t h e  
c i r c u i t  t o  lqhich i t  i s  t o  be  app l ied  and when c o l o r  coded i t  w i l l  
b e  Yellow.  

2.9  FORM FACTOR: The form fa c t o r  of t h e  wave form i s  th e  r a t i o  of t h e  
rms v a l ue  of t h e  wave t o  t h e  average  value .  

2. 1 0  ACTIVE CELL AREA:  The active  c e l l  area of a Selenium Surge  S uppres sor  
c e l l  i s  t h a t  area of t h e  dev ice  which carries  t h e  s u rg e  c urrent .  I n  
most cases  t h i s  w i l l  no t  b e  t h e  t o t a l  area of t h e  cel l .  
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2. 1 1  

2.12 

2.13 

2.14 

2.1 5 

2.16 

2.17 

2.18  

2.19 

2.20 

2.2.1  

2.22 

S TWY §TATH -  C U R E W "  
flows through  a s u rg e  s uppres sor  ~ h e r i  the  steadystate  v o l tag e  i s  
tmpressed upon i t,  

The s t e ady  s tate  c u r re n t  Is  t h e  current which 

STEADY STATE VOLTAGE: 
Suppressor i s  t h a t  maximum continous  v o l tag e  ac ro s s  t h e  device  
c o n s i s ten t  w i th  al lowable  power d i s s i p a t i o n .  This v o l tag e  eXC%udeS 
a l l  r e p e t i t i v e  and non- repeti t ive  transient v o l tag e s ,  

The s teady  s tate  v o l tag e  of a Selenium §urge 

SURGE CURRENT OR DISCHARGE C-T: The s urge  c u r ren t  OK discharge  
c u r re n t  of a Selenium Surge S uppres sor  i s  t h e  peak c u r ren t  that flows 
i n t e r n a l l y  when t h e  dev ice  Is  func tion ing  as  a surge  s uppres sor,  

CLAMPING CH TIC:  The clanpsing e h a r a c t e r i s t i c  of a Selenium Surge  
S uppres sor  is t h a t  c h a r a c t e r i s t i c  whfZB3by t h e  devfce changes  from a high  
r e s i s t a n c e  at  steady-state voltage to a low r e s i s t a n c e  at  clamping  
v o l  tage.  

The clamping  voltage  i s  t h e  i n s tantaneous  v o l tag e  
r e s u l t i n g  from t h e  flow  of raced  dicharge  c u rren t  through  t h e  su.ppressor.  

CLAMPING FACTOR:  
clamping  v o l tag e  p e r  cell t o  t h e  rated s t e a d y s t a t e  c e l l  vol tage,  

The clamping factor i s  the r a t i o  of- the  actual 

SPAWKING VOLTAGE: 
i s  th e  in s tantaneous  v o l tag e  a c ro s s  the  device  at which localized 
d i e l e c t r i c  fa i l u r e  oc~lars.  

The sparlcfng v o l tag e  of a Selenium Surge Suppressor 

REPETITIVE ' ERANSIENï VOLTAGE: 
ins tantaneous  v o l tag e  v a l ue  of a l l  re c u rr i ng  t r a n s i e n t  v o l tag e s  b u t  
exc luding  a l l  non- repeti t ive  trans ient :  v o l tag e s  which occur across  a 
s urge  suppres sor.  

The r e p e t i t i v e  t r a n s i e n t  voltage 2s the  

NON-REPETITIVE ENT VOLTAGE:  -  The non- repeti t ive  t r a n s i e n t  v o l tag e  5s  
t h e  i n s tantaneous  v o l tag e  v a l ue  of a l l  non- recurring  trans ient  v o l tag e s  
b u t  exc luding  a l l  r e p e t i t i v e  t r a n s i e n t  v o l tag e s  which occuP acxoss a s u rg e  
s uppres sor.  

FORMING: 
Selenium Surge  S uppres sor  for t h e  purpose  of i n c reas tng  i t s  s teady - s ta te  
v o l t ag e  c a p a b i l i t i e s  and s t a b i l i z i n g  B ts  claiiiping voltage characteris tice  

Forming is the  &leet?-J,ca$  and/or  t h e  t h e m a l  treatment of a 

DIELECTRIC  STRENGrFH: Biel. ectric  s t r e n g th  of the  s upp res s o r  i n s u l a t i o n  i s  
t h e  measurekenT<fyol tage  the suppres sor  w i l l  withs tand  between m y  c e l l  
or te rminal  and ground.  

FINISHES :  

2.21.1 COMMERCIAL FINISH:  The c o m e r c i a l  f i n i s h  cons is ts  of a t  leas t  
c o at  of p a i n t  which will p ro te c t  t h e  Selenium Surge  Suppressor 
ag a i n s t  n o m a l  c ondi tions  of temperature  and huriiiclity as en- 
countered  ' . indoors i n  most commerical  I n s t a l l a t i o n s .  

2.21 .2 E W N T A L ,  -  FINISHES :  The environmental  fi r i fs hes  are s p e c i a l  
fi n i s h e s  c~esigneå t o  pJeovi.de vary ing  1eve.1.s of p ro te c t i o n  ageinst  
mois ture ,  s al t,  s p ray ,  Eimgi,  and iii ildly  c o r ro s i v e  atmospheres .  
Each manufacturer  has h i s  o m  s p e c i fi c a t i o n s  arid should  be  
consul tedo  
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0 3.0 MINIMUM WQUIREMENTS: 

3 . 1  

3 .2 

3.3 

3 . 4  

3 .5  

3 .6  

3 .7  

TERMINALS AND CONNECTIONS:  Terminals  s h a l l  b e  p rovided  fo r  
external  connections  and s h a l l  b e  so  l o c ated  as t o  be  r e ad i l y  
ac c e s s i b l e .  S u ffi c i e n t  te rminal s  are  t o  b e  c o l o r  coded so  as  
t o  adequately  i d e n t i fy  p o l a r i t y  of t h e  s uppres sor.  

STORAGE: The Surge  Suppressor cel l s  s h a l l  be  s u i t a b l e  fo r  s to rag e  
at  temperatures  from -  20°C t o  +55OC fo r  a period  of one y ear  
w i thout  deforming  t o  t h e  p a i n t  where they  w i l l  n o t  be  s u i t a b l e  fa r  
t h e  o r i g i n a l  ap p l i c a t i o n .  The manufacturer  should  b e  contac ted  fo r  
s p e c i fi c  d e t a i l s .  

NON-REPETITIVE SURGE CHARACTERISTIC:  Each manufacturer  has  h l s  own 
publ i shed  ra t i ng s ;  Utmever, a l l  manufacturers '  s upp res s o rs  should  
m e e t  t h e  minimum requirement  of w iths tanding  a s i n g l e  1 0  ampere p e r  
s quare  inch  of a c t i v e  c e l l  area, 3 00  microsecond s quare  wave pulse,  
w i thout  . s parking .  

STEADY-STATE CURRENT:  A t  ra ted  s teady - s ta te  vo l tage ,  th e  c u rren t  
through  t h e  s urge  s uppres sor  s h a l l  no t  exceed 20mi l l i amperes  per  
s quare  inch  of a c t i v e  c e l l  area.  For an ac suppres sor,  t h e  c u r ren t  
w i l l  be  measured i n  naSi values .  For a dc  s upp res s o r ,  th e  c u rren t  
w i l l  be  measured i n  di3 average  v a lue s  from a s i n g l e  phase  fu i 1  wave 
u n fi l t e re d  s ource .  

STEADY-STATE VOLTAGE: Each manufacturer  w i l l  have h i s  own publ i shed  
ac  and dc  r a t i n g s ;  however,  when operated  a t  t h i s  vo l tage ,  w i thout  
b eing  s ub j ec ted  t o  v o l tag e  t r an s i e n t s , th e  temperature  ri s e  of t h e  
s u rg e  s uppres sor  w i l l  no t  exceed l5OC when c ondi tions  of p a ra  6 . 8  
are  app l ied.  

PERFORMANCE STABILITY CHARACTERISTICS:  
of 20 microseconds  durat i o n  and a 60 Hz 
produces  0.5  ampere peak p e r  s quare  i nch  of a c t i v e  area,  t h e  v o l tag e  
s h a l l  no t  exceed t h r e e  t i m e s  t h e  r a t e d  s teady - s ta te  v o l tag e  and th e  
s teady - s ta te  c u rren t  s h a l l  no t  exceed 20 mi l l iamperes  p e r  s quare  inch  
of a c t i v e  area a ft e r  1 00 hours  of continuous  operation.  I n  c as e  .of 
a po l ar i z ed  Surge  S uppressor  th e  pul s e  i s  t o  b e  app l ied  i n  t h e  reve rs e  
d i rec t i o n .  

With a s urge  c u rren t  p u l s e  
r e p e t i t i o n  rate  which 

DIELECTRIC STRENGTH:  '  The d i e l e c t r i c  s t r e n g th  s h a l l  b e  two times t h e  
s teady - s ta te  v o l tag e  p l u s  1 000 v o l t s .  
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4 . 0  iSECOMivlEMDED TEST CIRCUITS :  

4.1 T e s t  circui t  for steady-state  current measurements o£ a6 
(non-polariz ed)  auppres s or e 

Suppressor U n d e r  Test 

AC Mil l imeter  
(a Vo l t  M a X e  Drop) 

*High Impedance BM8 Voltmeter 

-1  

Suppressor'  U n d e r  Test 

4.2 Test circui t  for steady-state  current measurements of 
dc (polarized)  suppressor 

Suppressor Under Test 

Variable DC Supply 
Prom a S in g l e  Phase 

Pull, Wave Unfil-taxed D e  Mil l imeter  
(1 Volt  Max,  Drop)  

*High Impedance DC Voltmeter 

4 . 3  T e s t  circui t  for  measuring non-rep~%3.táve surge currents  
and voltages .  

ss * 
SS  

Square Wave Pulse  
Input with 
€&e Time of 1 . 0  PE;  or less  c 

.P,  1.0,  10,  100 Ohms 
Non-Inductive 

II 

( mimst be  tested a 

second t i m e  with terminals  reversed,  

Os ci1 %os  cope Obs emation  :  
A-C VOLTAGE 

B-C C U r n N ' I :  
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