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Par t  40:  Req u i rem en ts  f o r  p rocess  seal i n g  between   
f l ammab l e  p ro cess  f l u i d s  an d  el ec t r i cal  s ys tem s  

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  publ i shes  I n ternat i onal  Standards ,  Techn i cal  Speci fi cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  governmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternat i onal  Organ i zati on  fo r  Standard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ib l e,  an  i n ternati onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  any 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  poss ibl e  i n  the i r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  no t  responsi ble  fo r  any  
servi ces  carri ed  ou t  by i ndependen t  certi f i cati on  bod i es .  

6 )  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  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,  servan ts  or  agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or  
o ther damage  o f  any natu re  whatsoever,  whether  d i rect  or  i nd i rect ,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  o r  any o ther  I EC  
Publ i cati ons.   

8 )  Atten t i on  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cati on .  Use  o f  the  re ferenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten t i on  i s  d rawn  to  the  poss ibi l i ty  that  some  o f  the  e l emen ts  o f  th i s  I EC  Publ i cati on  may be  the  subj ect  o f  
paten t  r i gh ts .  I EC  shal l  n ot  be  he l d  responsi bl e  for  i den ti fyi ng  any o r  al l  such  paten t  ri gh ts .  

The  main  task of  I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  commi ttee  may propose  the  publ ication  of  a  techn ical  
speci fi cation  when  

•  the  requ i red  support  cannot  be  obtained  for  the  publ ication  of  an  I n ternational  Standard ,  
despi te  repeated  efforts,  or  

•  the  subject  i s  s ti l l  under techn ical  development or  where,  for any other reason ,  there  i s  the  
fu tu re  bu t  no  immed iate  possibi l i ty  o f  an  agreement  on  an  I n ternational  Standard .  

Techn ical  speci fi cations  are  subject  to  review wi th in  th ree  years  of  publ ication  to  decide  
whether they can  be  transformed  i n to  I n ternational  Standards.   

I EC  60079-40,  wh ich  i s  a  techn ical  speci fi cation ,  has  been  prepared  by IEC  techn ical  
commi ttee  31 :  Equ ipment  for  explosive  atmospheres.  
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The  text  o f  th is  techn ical  speci fi cation  i s  based  on  the  fo l lowing  documents:  

Enqu i ry  d raft  Report  on  vo ti ng  

31 /1 1 34/DTS  31 /1 1 70/RVC 

 
Fu l l  i n formation  on  the  voti ng  for  the  approval  of  th i s  techn ical  speci fi cation  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  publ i cation  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di recti ves,  Part  2 .  

A l i s t  o f  al l  parts  i n  the  I EC  60079  series,  publ i shed  under the  general  t i t l e  Explosive 
atmospheres,  can  be  found  on  the  IEC  websi te.  

The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cati on  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  IEC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data 
re lated  to  the  speci fi c  publ i cation .  At  th is  date,  the  publ i cation  wi l l  be  

•  transformed  i n to  an  I n ternational  s tandard ,  

•  recon fi rmed,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ i cation  may be  i ssued  at  a  l ater  date.  
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1  Scope  

Th is  document  provides  speci fi c  requ i rements  for  process  seal i ng  between  a  f lammable  
process  fl u id  and  an  e lectrical  system  where  a  fai l u re  cou ld  al low the  m ig ration  of  the  process  
fl u id  d i rectl y  i n to  the  prem ises  wi ring  system.  

NOTE  Some  defi n i t i ons  d i f feren t i ate  the  terms  “f l ammable”  and  “combusti bl e”  l i qu i ds  on  the  bas i s  o f  the i r  
f l ashpoi n ts .  Combusti b l e  l i qu i ds  u nder  cond i t i ons  o f  e l evated  pressu re  and/or  temperatu re  can  l ead  to  the  
fo rmati on  o f  f l ammable  m i s ts  and  aeroso l s  wh i ch  are  wi th i n  the  scope  of  th i s  techn i cal  speci f i cat i on .  

Th is  document  con tains  requ i rements  for  evaluati on ,  construction  and  testi ng  of  s i ng le  
process  seal  equ ipment,  dual  process  seal  equ ipment,  and  add-on  secondary process  seals.  

The  requ i rements  of  th i s  document  do  not  apply to  condu i t  seal ing  devices,  cable  g lands  and  
other  wi ring  seal ing  methods  addressed  i n  the  I EC  60079  series  or o ther standards.  

Requ i rements  for  basic  e lectrical  safety  and  explosion  protection  are  not  addressed  by th i s  
document,  bu t  may apply to  the  equ ipment  under i nvestigation .  The  effects  of  l eakage  to  the  
envi ronment are  not  addressed  by th i s  document.  

2  No rmat i ve  referen ces  

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vely referenced  i n  th is  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i ti on  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 ies.  

I EC  60079-0,  Explosive atmospheres – Part 0: Equipment – General requirements 

I EC  60079-2,  Explosive atmospheres – Part 2: Equipment protection by pressurized enclosure 
"p" 

3  Term s  an d  d ef i n i t i o n s  

For the  pu rposes  of  th is  document  the  fo l l owing  terms  and  defi n i ti ons  apply.  

NOTE  See  Fi gu re  1  for  a  g raph i cal  represen tati on  of  the  vari ous  process  seal  componen ts .  
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Fi g u re  1  – Eq u i pmen t  p ro cess  s eal i n g  compon en ts  

3 . 1   
d u al  p ro cess  s eal  eq u i pm en t  
equ ipment  wh ich  i ncorporates,  along  any s i ng le  poten tial  l eakage  path ,  a  primary process  
seal  and  one  or  more  secondary process  seals  such  that  the  fai l u re  of  two  or  more  
i ndependen t process  seals  i s  requ i red  to  al low m igration  of  process  fl u ids  from  thei r  des igned  
con tainment  i n to  the  prem ises  wi ri ng  system  

3.2   
p ro cess  con n ec ted  eq u i pmen t  
electri cal  equ ipment  that  con tains  a  process  seal  and  i s  i n tended  for  connection  to  an  external  
system  that  con tains  the  process  f l u id  

3.3   
p ro cess  f l u i d  
gas,  l i qu id  or  vapour that  i s  used  i n  or  i s  a  by-product  of  an  i ndustrial  process  

Note  1  to  en try:  For  the  pu rposes  o f  th i s  techn i cal  speci f i cat i on ,  u se  o f  the  term  process  f l u i d  refers  to  a  
f l ammable  process  f l u i d .  For  fu rther i n formati on ,  refer  to  I EC  60079-0,  I EC  60079-1 0-1 ,  and  I EC  60079-20-1 .  

3.4   
p ro cess  s eal  
seal  between  the  e lectrical  system  and  a  f lammable  process  fl u id  where  a  fai l u re  cou ld  al l ow 
the  m igrati on  of  the  process  f l u id  i n to  the  prem ises  wi ring  system  

Note  1  to  en try:  Al though  an  en t i re  con tai nmen t  system  may consti tu te  a  poten ti al  sou rce  o f  re l ease  under 
u nusual  cond i t i ons ,  th i s  techn i cal  speci f i cati on  recogn i zes  the  concept  o f  i n fal l i b l e  con tai nmen t  as  def i ned  i n  
I EC  60079-2.   

3.5   
s i n g l e  p rocess  s eal  eq u i pmen t  
equ ipment  that  i ncorporates,  along  any s i ng le  poten tial  l eakage  path ,  a  s i ng le  seal ing  
structu re  such  that  a  fai l u re  of  the  seal  wou ld  resu l t  i n  the  m igrati on  of  the  process  fl u id  from  
the  designed  con tainment  i n to  the  prem ises  wi ri ng  system  

Note  1  to  en try:  S i ng l e  process  seal  equ ipmen t  i n  compl i ance  wi th  th i s  documen t  i s  cons i dered  to  have  a  
neg l i g i b l e  probabi l i ty  o f  fai l u re  when  u sed  i n  accordance  wi th  the  manu factu rer's  speci fi cat i on .  
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3.6   
p r i m ary  p rocess  s eal  
process  seal  that  i s  d i rectly  i n  con tact  wi th  process  f l u ids  under cond i ti ons  of  normal  
operati on  

3.7   
s econ d ary  p ro cess  s eal  
process  seal  that  comes  i n to  con tact  wi th  process  fl u ids  on ly  i n  the  case  of  a  primary process  
seal  fai l u re  

3.8   
p ro cess  s eal  w i t h  m ov i n g  par t s  
process  seal  con tain ing  mechan ical  parts  that,  under cond i t ions  of  normal  operation ,  are  
capable  of  motion  relative  to  other parts  of  the  seal  

Note  1  to  en try:  Examples  i ncl ude  seal s  of  shafts  and  rods  that  transm i t  ro tary  or  l i near moti on  i n to  the  seal ed  
area.  Process  seal s  i ncorporat i ng  the  fo l l owi ng  are  not  cons i dered  to  be  process  seal s  wi th  movi ng  parts :  

a)  Th i n  d i aph ragms  and  o ther  s tructu res  that  may defl ect  when  pressu ri zed ;   

b )  Vi brat i ng  s tructu res  such  as  tun i ng  forks,  cori o l i s  tu bes,  and  vortex  sensors .  

3. 9   
u n spec i f i ed  p ro ces s  con n ec ted  eq u i pmen t  
equ ipment  not  assessed  i n  accordance  wi th  th is  document bu t  designed  i n  accordance  wi th  
appl i cable  standards  for  the  speci fi c  type  of  equ ipment 

3. 1 0   
ad d -on  s econ d ary  p ro cess  s eal  
secondary process  seal  i n tended  to  be  i nstal led  between  unspeci fied  process  connected  
equ ipment  and  the  premises  wi ring  system  (see  Figure  2)  
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Fi g u re  2  – Examp l es  o f  ad d -o n  s econ dary  p ro cess  s eal s  

3 . 1 1   
eq u i pmen t  w i t h  l i m i ted  p res su re  at  t h e  e l ec t r i cal  co n n ec t i o n s  
process  connected  equ ipment that  i s  rated  for a  maximum  process  pressure  of  1 , 5  kPa gauge  
or  i s  provided  wi th  a  drain ,  ven t  or o ther means  su ffi cien t  to  preven t  pressuriz ing  the  premises  
wi ring  connection  above  1 , 5  kPa i n  the  even t  of  a  fai lu re  of  the  primary process  seal  

3. 1 2   
p rem i ses  w i r i n g  (s ys tem )  
i n teri or  and  exterior  wi ring ,  i nclud ing  power,  l i gh ti ng ,  con trol ,  and  s ignal  ci rcu i t  wi ring  together 
wi th  al l  thei r  associated  hardware,  f i tt i ngs,  and  wi ring  devices,  both  permanentl y  and  
temporari l y  i nstal led  i nclud ing  (a)  wi ri ng  from  the  service  po in t  or  power source  to  the  ou tlets  
or  (b)  wi ring  from  and  i nclud ing  the  power source  to  the  ou tlets  where  there  i s  no  service  
poin t  

Note  1  to  en try:  Such  wi ri ng  does  not  i ncl ude  wi ri ng  i n ternal  to  appl i ances,  l um i nai res,  motors ,  con tro l l ers ,  motor  
con tro l  cen tres,  and  s im i l ar  equ i pmen t.  

3. 1 3   
aero so l  
suspension  i n  ai r  or  gas  of  so l i d  or  l i qu id  particles  

4 Gen eral  req u i rem en ts  

4. 1  Bas i s  f o r  req u i remen ts  

The  manu factu rer’s  process  seal  speci fi cati ons  shal l  i nclude  the  fo l l owing :  
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a)  Process  temperatu re  range  ( the  process  seal  temperatu re  may be  d i fferen t  than  the  
publ i shed  process  temperature  range  for  the  equ ipment) ;  

b)  Working  pressure  range;  

c)  Process  wetted  materials  of  construction .  

NOTE  1  I t  i s  assumed  for  the  pu rposes  o f  th i s  documen t  that  i ns tal l ers  wi l l  fo l l ow s tandard  eng i neeri ng  practi ce  
and  adhere  to  i ndustry  s tandards  for  the  se l ecti on ,  i ns tal l ati on ,  and  operat i on  o f  equ i pmen t  that  con tai ns  process  
seal s .   

Under normal  operating  cond i ti ons,  f l ammable  process  fl u ids  shal l  not  be  re leased  to  the  
atmosphere.   

NOTE  2  I t  i s  not  a  requ i remen t  of  th i s  techn i cal  speci f i cat i on  that  preven ti on  o f  process  f l u i d  l eakage  to  the  
atmosphere  be  veri f i ed .  

4.2  S i n g l e  p ro cess  s eal  eq u i pmen t  

Sing le  process  seal  equ ipment shal l  be  subjected  to  the  cond i ti on ing  and  acceptance  tests  
speci fied  i n  5 . 2 .  S i ng le  process  seal  equ ipment  shal l  not  depend  upon  Bourdon  tubes  or 
process  seals  wi th  moving  parts  as  the  primary process  seal .  

4.3  Du al  p ro ces s  s eal  eq u i pm en t  

Dual  process  seal  equ ipment  shal l  be  tested  i n  accordance  wi th  5 . 3 .  

Dual  process  seal  equ ipment  i ncorporating  a  pu rge  or  pressu rizati on  of  the  space  between  
the  primary and  secondary process  seals  shal l  comply wi th  the  requ i rements  of  I EC  60079-2  
re levan t  to  the  pu rg ing  and  pressuri zation  apparatus.  

The  design  and  manu factu re  of  seals  i ncorporated  i n to  equ ipment  wi th  no  annunciati on  and  
no  ven ting  shal l  m in im ize  the  probabi l i ty  of  common  mode  fai l u re.  

NOTE  1  For  dual  process  seal  equ i pmen t  i ncorporati ng  annunci ati on  o f  a  primary process  seal  fai l u re ,  l ong  term  
degradati on  o f  the  primary and  secondary process  seal s  o f  dual  process  seal  equ i pment  i s  not  cons i dered .  

NOTE  2  Local ,  n ati onal  or  end  u ser regu l ati ons  can  mandate  add i t i onal  requ i remen ts .  

4.4  Eq u i pmen t  w i t h  l i m i ted  p res su re  at  t h e  e l ec t r i cal  co n n ec t i o n s  

Equ ipment  that  i s  rated  for  a  maximum  process  pressure  of  1 , 5  kPa gauge  need  not  be  
subjected  to  the  cond i ti on ing  and  testi ng  requ i rements  of  th is  techn ical  speci fi cation  and  i s  
considered  to  meet  the  requ i rements  of  th i s  techn ical  speci fi cation .  

Equ ipment  rated  above  1 , 5  kPa and  provided  wi th  a  drain ,  ven t  or  other means  su ffi cien t  to  
prevent  pressuriz ing  the  prem ises  wi ri ng  connection  above  1 , 5  kPa i n  the  event  of  a  fai l u re  of  
the  primary process  seal  shal l  be  evaluated  i n  accordance  wi th  5 . 4.  

4.5  Pu rg ed  o r  p res su r i zed  eq u i pmen t  

Process  connected  equ ipment  us ing  con ti nuous-flow purged  enclosu res  or  pressuri zed  
equ ipment  wi th  i n fal l i ble  con tainment  that  meets  the  requ i rements  of  I EC  60079-2  or  s im i lar  
techn iques  such  that  a  l eak of  the  con tainment cannot  produce  a  f lammable  m ixtu re  i n  the  
enclosure  need  not  be  subject  to  the  cond i ti on ing  and  testi ng  of  th is  techn ical  speci fi cati on ,  
and  i s  considered  to  meet  the  requ i rements  of  th i s  techn ical  speci fi cation .  

NOTE  Th i s  requ i remen t  i s  not  mean t  to  appl y  to  pu rged  or  pressu ri zed  rooms  wh i ch  are  addressed  i n  I EC  60079-
1 3  and  I EC  TR  60079-1 6.  

4.6  Ad d -on  s econ d ary  p ro cess  s eal s  

Add-on  secondary process  seals  shal l  be  subjected  to  the  secondary process  seal  l eakage  
test  of  5 . 3 . 5  and  shal l  be  marked  i n  accordance  wi th  C lause  6  i tem  d) .  
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4.7  An n u n c i ato rs  

Leakage  annunciation  may be  ach ieved  ei ther th rough  the  i nclus ion  of  a  ven t  or  d rain  
between  the  primary and  secondary process  seals  or  by e lectron ic  sensing  or  o ther  su i table  
means.  Annunciati on  methods  i nclude  bu t  are  not  l im i ted  to :  

•  aud ible  “wh istle" ;  

•  vi s i ble  rupture  or  l eakage;  

•  e lectron ic  detection ;  and  

•  detectable  fai l u re  of  the  equ ipment  to  operate  as  i n tended .  

5  Type  ver i f i cat i o n s  an d  t es ts  

5. 1  Tes t  s amp l e  

Prior to  cond i t ion ing  and  test,  the  sample  shal l  be  vi sual l y  i nspected  to  ensure  that  i t  i s  i n  
compl iance  wi th  design  documents.  A s i ng le  represen tati ve  test  sample  shal l  be  subjected  to  
the  tests  of  e i ther 5 . 2  or 5 . 3  depend ing  on  whether the  sample  i s  to  be  assessed  as  s i ng le  or  
dual  process  seal  equ ipment.  I n  each  test  requ i ri ng  the  appl i cation  of  pressure  to  the  process  
seal  or  parts  of  the  process  seal ,  a  su i table  fl u id  shal l  be  used .  Un less  otherwise  stated ,  al l  

tests  requ i red  by th is  document  shal l  be  conducted  at  a  temperatu re  of  (20  ±  5 )  °C  and  at  
standard  atmospheric  pressure  as  defined  by I EC  60079-0.  

A fl owchart  of  the  cond i ti on ing  and  test  process  can  be  found  i n  Annex A.  

5.2  Si n g l e  p ro cess  s eal  eq u i pmen t  

5 . 2 . 1  Ord er  o f  co n d i t i o n i n g  

The  test  sample  shal l  be  subjected  to  the  requ i red  cond i ti on ing  i n  the  fo l lowing  order:  

a)  Temperature  cycl ing ;  

b)  Pressure  cycl i ng .  

After  the  prescribed  cond i t ion ing  i s  completed ,  the  test  sample  shal l  be  subjected  to  the  
l eakage  and  burst  pressu re  tests  of  5 . 2. 4  and  5 . 2 . 5.  

5.2.2  Temperatu re  cyc l i n g  

For equ ipment  i ncorporating  process  seals  wi th  non-metal l i c  parts  exclud ing  g lass  and  
ceramic,  a  represen tative  sample  of  the  process  seal  shal l  be  subjected  to  temperature  
cycl i ng  cond i t i on ing  as  fo l lows:  

NOTE  1  Normal l y,  the  equ i pmen t  or  parts  of  the  equ ipment  con tai n i ng  the  process  seal  under  test  i s  p l aced  i n  an  
envi ronmen tal  chamber.  Th i s  test  i s  not  i n tended  to  appl y  a  thermal  shock or  thermal  g rad ien t  to  the  process  seal .  

Duration :  A m in imum  of  2  weeks  or 1 50  cycles  (wh ichever occurs  
fi rst)  

Maximum  Temperatu re  (Tmax) :  Manu facturer’s  maximum  rated  process  seal  temperature  
i ncreased  by at  l east  1 0  K bu t  at  most  1 5  K 

M in imum  Temperature  (Tmin ) :   Manu factu rer’s  m in imum  rated  process  seal  temperatu re  
reduced  by at  l east  5  K bu t  at  most  1 0  K 

Stabi l i zation :  The  fi nal  temperatu re  i s  considered  to  have  been  reached  
when  the  rate  of  change  of  temperatu re  does  not  exceed  
2  K/h  

I f,  u nder normal  operating  cond i tions,  the  temperatu re  of  the  process  seal  i s  main tained  such  
that  the  maximum  fluctuation  i s  l im i ted  to  1 0  K,  the  temperatu re  cycl i ng  may be  waived.  
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See  the  profi l e  i n  Figu re  3  for  a  g raph ical  represen tati on  of  the  temperature  cycl i ng  
cond i ti on ing .   

 

Fi g u re  3  – Temperatu re  c yc l e  co n d i t i o n i n g  p ro f i l e  

As an  al ternative  to  the  cond i ti on ing  shown  i n  Figu re  3 ,  the  manu factu rer may provide  
evidence  i n  support  o f  the  abi l i ty  o f  the  process  seal  to  wi thstand  the  effect  o f  temperatu re  
variation .  

NOTE  2  I t  i s  not  a  requ i remen t  of  th i s  techn i cal  speci f i cat i on  that  the  accu racy o f  the  manu factu rer’ s  temperatu re  
cycl i ng  or  eval uati on  needs  to  be  veri f i ed .  

5.2.3  Pressu re  cyc l i n g  

Process  seals  shal l  be  cond i t ioned  by pressure  cycl ing .  A represen tati ve  sample  of  the  
process  seal  shal l  be  cycl i cal l y  pressu rized  and  depressurized  as  fo l l ows:  

Duration :  At  l east  1 00  000  cycles  

Maximum  Pressure  (Pmax) :  Manu facturer’s  rated  maximum  working  pressure  

M in imum  Pressure  (Pmin ) :  Manu factu rer’s  rated  m in imum  working  pressure  (vacuum  
appl icati ons)  

Dwel l  Time:  Fi rst  1 0  000  Cycles:  

 At  l east  1  m inu te  at  maximum  pressure  fo l lowed  by at  
l east  1  m inu te  at  m in imum  pressure  

 Remain ing  90  000  cycles:  

 At  l east  5  seconds  at  maximum  pressure  fo l lowed  by at  
l east  5  seconds  at  m in imum  pressure  

 For  equ ipment  not  rated  for  vacuum  appl icati ons,  the  dwel l  
t ime  at  the  m in imum  pressure  may be  reduced  to  1  second  

Posi t i ve  and  negative  pressure  cycl i ng  may be  done  i n  separate  cycles.  Process  seals  need  
not  be  subjected  to  vacuum  pressure  cond i t ion ing  i f  the  vacuum  pressure  range  i s  l ess  than  
5  % of  the  fu l l  working  pressure  range  of  the  equ ipment.  

I f,  u nder normal  operating  cond i t ions,  the  pressure  appl ied  to  the  process  seal  i s  main tained  
such  that  the  maximum  fl uctuati on  i s  l im i ted  to  34,5  kPa,  the  pressure  cycl i ng  may be  waived.  

As  an  al ternative  to  the  above  cond i ti on ing ,  the  manu factu rer may provide  evidence  i n  support  
o f  the  abi l i ty o f  the  process  seal  to  wi thstand  the  effect  o f  foreseeable  pressure  variation .  

IEC 

Tmax  

Tmin  

t ime  

<  2K/h  
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NOTE  I t  i s  not  a  requ i remen t  o f  th i s  techn ical  speci fi cati on  that  the  accu racy o f  the  manu factu rer’ s  pressu re  
vari ati on  eval uat i on  needs  to  be  veri f i ed .  

5.2.4  Leakag e  t es t  

The  process  seal  shal l  wi thstand  for  at  l east  1  m inu te  wi thou t  vi s ible  l eakage  the  fo l lowing  
overpressure  test:   

Tab l e  1  – Leakag e  t es t  p ressu res  

Max i m um  wo rk i n g  p r es s u re  M i n i m um  l eakag e  t es t  p res s u re  

P
max

 ≤  1 4  MPa 2  ×  P
max

 

1 4  Mpa <  P
max

 ≤  70  MPa 1 , 75  ×  P
max  

+  3 , 5  MPa 

70  Mpa <  P
max

 1 , 3  ×  P
max  

+  35  MPa 

 

5.2.5  B u rs t  p res su re  t es t  

The  process  seal  shal l  wi thstand  for  at  l east  1  m inu te  wi thou t  rupture  the  fo l l owing  
overpressure  test:   

Tab l e  2  – B u rs t  t es t  p res su res  

Max i m um  wo rk i n g  p r es s u re  M i n i m um  b u rs t  t es t  p res s u re  

P
max

 ≤  1 4  MPa 3  ×  P
max

 

1 4  Mpa <  P
max  

≤  70  MPa 2 , 5  ×  P
max  

+  7  MPa 

70  Mpa <  P
max

 2  ×  P
max  

+  42  MPa 

 

5. 3  Du al  p ro ces s  s eal  eq u i pm en t  

5 . 3 . 1  Pr i m ary  p ro cess  s eal  l eakag e  t es t  

Test  the  primary process  seal  i n  accordance  wi th  5 . 2 .4.  

5. 3 .2  Pr i m ary  p ro cess  s eal  bu rs t  p res su re  t es t  

Test  the  primary process  seal  i n  accordance  wi th  5 . 2 .5.  

5.3 .3  Ven t i n g  p res su re  d eterm i n at i o n  

Where  a  ven t  or  d rain  i s  provided  between  the  primary and  secondary process  seals,  the  
secondary process  seal  and  ven t  shal l  be  shown  by test  to  be  compatible  wi th  the  cond i ti ons  
that  wou ld  be  presen t  upon  fai lu re  of  the  primary process  seal .  An  evaluation  or  test  shal l  be  
conducted  to  determ ine  the  worst  case  ven ting  pressure  i n  case  of  a  primary process  seal  
fai lu re.  Th is  wi l l  be  the  pressure  appl i ed  to  the  secondary process  seal  for  a  short  period  un ti l  
the  annunciation  method  has  revealed  the  primary process  seal  fai l u re.   

Th is  test  shal l  take  i n to  accoun t  the  pressure  and  fl ow capaci ty  of  the  worst  case  primary 
process  seal  fai lu re  as  speci fi ed  by the  manu factu rer and  the  pressure  and  fl ow capaci ty  of  
the  ven ti ng  mechan ism.  The  ven ting  pressure  may be  arri ved  at  th rough  theoreti cal  means.  I n  
cases  where  ruptu re  of  an  external  wal l  o f  the  equ ipment enclosu re  i s  re l ied  upon  for ven ti ng ,  
th is  test  shal l  veri fy  the  bu rst  pressure  of  the  enclosure.  

NOTE  1  For  add -on  secondary process  seal s ,  i t  i s  n ot  poss ibl e  to  determ i ne  a  reduced  ven t  pressu re  due  to  the  
unknown  characteri st i cs  of  the  u nspeci fi ed  process  connected  equ i pmen t.  

NOTE  2  I n  most  cases,  primary process  seal  fai l u re  i s  assumed  to  be  a  s l ow l eak and  the  ven t i ng  pressu re  i s  the  
same  as  the  pressu re  at  wh i ch  the  ven t  opens.  
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5. 3 .4  Ver i f i cat i o n  o f  an n u n c i at i o n  ef fec t i ven ess  

The  effectiveness  of  the  primary process  seal  fai l u re  annunciation  method(s)  shal l  be  veri fi ed  
by i nducing  a  fai lu re  of  the  primary process  seal  and  applying  pressure  to  the  equ ipment.  The  
veri f i cation  shal l  be  carri ed  ou t  under cond i ti ons  deemed  to  be  worst  case  ( least  detectable)  
wi th in  the  manu facturer’s  rati ng  of  the  equ ipment.  

5.3 .5  Secon dary  p ro cess  s eal  l eakag e  t es t  

5 . 3 .5. 1  Eq u i pmen t  i n co rpo rat i n g  ven t i n g  

The  secondary process  seal  shal l  wi thstand  for  at  l east  1  m inu te,  wi thou t  vi s ible  l eakage,  the  
appl i cation  of  a  m in imum  test  pressu re  of  1 50  % of  the  maximum  ven ting  pressure  as  
determined  i n  5 . 3 .3  bu t  not  g reater  than  the  value  shown  i n  Table  1 .  

5. 3 .5.2  Eq u i pmen t  n o t  i n co rpo rat i n g  ven t i n g  

The  secondary process  seal  shal l  wi thstand  for at  l east  1  m inu te,  wi thou t  vi s ible  l eakage,  the  
appl icati on  of  a  m in imum  test  pressure  of  1 50  % of  the  rated  maximum  working  pressure  of  
the  equ ipment  bu t  not  g reater than  the  value  shown  i n  Table  1 .  

5.4  Ver i f i cat i o n  o f  l i m i t ed  p res su re  ef fec t i ven ess  

Equ ipment  i n  accordance  wi th  4. 4  shal l  be  evaluated  or tested  to  determ ine  that  the  worst  
case  pressure  at  the  prem ises  wi ri ng  connection  wi l l  not  exceed  1 , 5  kPa i n  the  case  of  a  
primary process  seal  fai lu re.  

Th is  evaluati on  or  test  shal l  take  i n to  accoun t  the  pressure  and  fl ow capaci ty  of  the  worst  
case  primary process  seal  fai lu re  and  the  pressure  and  fl ow capaci ty of  the  ven t,  d rain  or  
other  means.  

6  Mark i n g   

I n  add i ti on  to  the  marking  requ i red  by other appl icable  standards,  the  equ ipment  shal l  be  
l eg ibly  marked  wi th  the  fo l lowing  i n formation :  

a)  Process  temperatu re  range;  

b)  Working  pressure  range;  

c)  For e lectrical  equ ipment  i ncorporati ng  process  seal i ng :  “Process  Sealed”;   

d )  For add-on  secondary process  seals:  “Secondary Process  Seal ”;  

e)  Reference  to  i nstructions.  

Al ternati vely,  i tems  a)  and  b)  above  may be  i ncluded  i n  the  i nstructions.  

7 I n s t ru c t i o n s  

The  fo l lowing  i n formation  shal l  be  i ncluded  i n  the  i nstructions:  

•  a l l  i n formation  requ i red  i n  C lause  6;  

•  seal  Type:  Si ng le  Process  Seal ,  Dual  Process  Seal ,  Dual  Process  Seal  – No  Annunciation ,  
or Dual  Process  Seal  wi th  Purg ing /Pressurization ;  

•  reference  to  th is  document;  

•  I n formation  necessary for the  determ ination  of  chemical  compatibi l i ty  of  process  wetted  
materials  that  form  part  of  a  primary process  seal ;  
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•  i nstructi ons  for  i nstal lation  and  use  of  primary process  seal  fai l u re  annunciation  ( i f  
appl i cable) ;  

•  i nstructi ons  necessary for proper main tenance  of  seals,  vents,  d rains,  and  annunciators;  

•  i nstructi ons  for  design ,  i nstal lation ,  and  use  of  pu rg ing  or  pressuri zation  systems  
connected  to  Dual  Process  Seal  wi th  Purg ing /Pressuri zation  equ ipment;  

•  for  add-on  secondary process  seals,  i n formation  necessary to  determ ine  the  su i tabi l i ty  o f  
the  add-on  secondary process  seal  and  the  i n terconnecting  condu i t  or  cable,  f i tt i ngs,  
boxes,  etc.  between  the  process  connected  equ ipment  and  the  add-on  secondary process  
seal .  
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An nex  A  
( in formative)  

 
Con d i t i o n i n g  an d  tes t  f l owch ar t  

 

Figure  A. 1  shows  a  cond i ti on ing  and  test  f lowchart.  
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Fi g u re  A . 1  – Con d i t i o n i n g  an d  t es t  f l owch ar t  

  

Start  

 

Primary Seal   
Leakage  Test  

(5 . 3 . 1 )  

no  

yes  

Primary Seal   
Bu rst  Test  
(5 . 3 . 2)  

Veri f i cati on  o f  
Annunci ati on  
E ffecti veness   

(5 . 3 . 4)  

Ven ti ng  pressu re  
determ i nati on  

(5 . 3 . 3 )  

Secondary Seal  
Leakage  Test  

(5 . 3 . 5 . 2)  

Secondary Seal  
Leakage  Test  

(5 . 3 . 5 . 1 )  

yes  no  

Dual  
4 . 3  

Pressu re  Cycl i ng  
(5 . 2 . 3 )  

Leakage  Test  
(5 . 2 . 4)  

Bu rst  Pressu re  Test  
(5 . 2 . 5)  

S i ng l e  
4 . 2  

Lim i ted   
pressu re  
equ i pmen t  

4 . 4  

no  

Ven t  presen t?  

Ven t  presen t?  

Annunci at i on?  

yes  

Pressu re  
rat i ng  

>  1 , 5  kPa?  

Veri fy  l im i ted  pressu re  
e ffecti veness   

(5 . 4)  

no  

yes  

No  tests  requ i red  

Pu rged/ 
pressu ri zed  
equ i pmen t  

4 . 5  

yes  

Add-on   
secondary seal  

4 . 6  

Secondary Seal  
Leakage  Test  

(5 . 3 . 5)  

yes  

no  

Process  
Seal  
Type  

yes  

no  

yes  Temperatu re  
Cycl i ng  
(5 . 2 . 2)  

Non -metal l i c  
seal ?  

no  

no  

IEC 
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