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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
EXPLOSIVE ATMOSPHERES –  

 
Part 1 3:  Equipment protection  by pressurized   
room "p"  and  arti ficial ly venti lated  room "v"  

 
FOREWORD 

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

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

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

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

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

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

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

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

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

I n ternational  Standard  I EC  60079-1 3  has  been  prepared  by I EC techn ical  committee  31 :  
Equ ipment for explosive  atmospheres  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  201 0.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .   

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  mod i fication  of the  ti tl e  of th is  document to  i ncl ude  arti ficial l y ven ti l ated  room  "v"  i n  
add i ti on  to  pressurized  room  "p" ;  

b)  add i ti on  of types  of protection  "pb",  "pc" ,  and  "vc"  and  removal  of types  of protection  "px",  
"py" ,  "pz"  and  "pv";  

c)  defin i tion  of the  d i fferences  between  pressurization  and  arti ficia l  ven ti l ation  types  of 
protection ;   
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d )  removal  of protection  of rooms  wi th  an  i nert gas  or a  flammable  gas  from  the  scope of th is  
document;  

e)  add i ti on  of an  i n formative  annex to  i ncl ude  examples  of appl ications  where  types  of 
protection  pressurization  or arti ficia l  ven ti l ation  or pressurization  and  arti ficia l  venti lation  
can  be  used  and  associated  gu ide l ines.  

The  text of th is  document i s  based  on  the  fol l owing  documents :  

FDIS  Report  on  voti ng  

31 /1 309/FDIS  31 /1 31 7/RVD  

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

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

Th is  document i s  to  be  used  in  con j unction  wi th  the  princip les  of hazardous  area  class i fication  
from  IEC 60079-1 0-1  and  arti ficia l  venti l ation  for the  protection  of anal yser(s)  houses  from  
IEC 60079-1 6.   

A l i st of a l l  parts  i n  the  I EC 60079  series ,  publ ished  under the  general  ti tl e  Explosive 
atmospheres ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

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

This  part of I EC 60079  g ives  requ irements  for the  des ign ,  construction ,  assessment,  
veri fication  and  marking  of rooms used  to  protect i n ternal  equ ipment by pressurization  or 
arti ficia l  venti l ation  or both  as  appl icable  when  l ocated  in  an  explosive  gas  atmosphere  or 
combustib le  dust atmosphere  hazardous  area  wi th  or wi thout an  i n ternal  source  of a  
flammable  gas  or vapour.  I t  a lso  i ncludes  a  room  located  i n  a  non-hazardous  area  that has  an  
i n ternal  source  of release  of a  flammable  gas  or vapour.  

Th is  document deals  wi th  rooms  that are  partia l l y constructed  i n  a  manufacturer’s  faci l i ty and  
i n tended  to  have  the  fi nal  i nstal l ation  completed  on-s i te,  as  wel l  as  rooms  that are  constructed  
complete l y on-s i te.  Rooms partia l l y constructed  i n  a  manufacturer’s  faci l i ty may i nclude  th i rd -
party veri fication .  For rooms bu i l t  on-s i te,  th is  document can  be  used  by p lan t operators  as  a  
gu ide  for assessment of those  faci l i ties.   

Th is  document represents  a  major techn ical  revision  of the  requ irements  for equ ipment 
protection  by pressurized  room  "p"  and  arti fi cial l y ven ti l ated  room  "v"  and  shou ld  be  
cons idered  as  i n troducing  a l l  new requ irements.  
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EXPLOSIVE ATMOSPHERES –  
 

Part 1 3:  Equipment protection  by pressurized   
room "p"  and  arti ficial ly venti lated  room "v"  

 
 
 

1  Scope 

This  part of I EC 60079  g ives  requ irements  for the  des ign ,  construction ,  assessment,  
veri fication  and  marking  of rooms  used  to  protect i n ternal  equ ipment:  

– l ocated  in  a  Zone  1  or Zone  2  or Zone  21  or Zone  22  explos ive  atmosphere  (an  area  
normal l y requ i ri ng  an  equ ipment protection  l evel  (EPL)  Gb,  Gc,  Db  or Dc)  wi thou t an  
i n ternal  source  of gas/vapour re lease  and  protected  by pressurization ;  

– l ocated  i n  a  Zone  2  explosive  atmosphere  (an  area  normal l y requ iring  EPL Gc)  wi th  or 
wi thout an  in ternal  source  of gas/vapour re lease  and  protected  by arti ficial  venti l ation ;  

– l ocated  in  a  non-hazardous  area,  con tain ing  an  i n ternal  source  of gas/vapour re lease  and  
protected  by arti ficia l  ven ti l ation ;  

– l ocated  in  a  Zone  1  or Zone  2  or Zone  21  or Zone  22  explosive  atmosphere  (an  area  
normal l y requ i ri ng  EPL Gb,  Gc,  Db  or Dc),  conta in ing  an  i n ternal  source  of gas/vapour 
re lease  and  protected  by both  pressurization  and  arti ficia l  venti l ation .  

The  term  "room"  used  i n  th is  document i ncludes  s ing le  rooms,  mu l ti p le  rooms,  a  complete  
bu i l d ing  or a  room  contained  wi th in  a  bu i l d ing .  A room  is  i n tended  to  faci l i tate  the  en try of 
personnel  and  i ncludes  i n l et and  ou tlet ducts.  An  acoustic hood  and  other l ike  enclosures  
designed  to  perm i t the  entry of personnel  can  be  considered  as  a  room.  

Th is  document a lso  i ncludes  requ i rements  re lated  safety devices  and  con trols  necessary to  
ensure  that arti ficia l  venti l ation ,  purg ing  and  pressurization  is  establ ished  and  main ta ined .  

A room  assembled  or constructed  on  s i te ,  can  be  e i ther on  l and  or off-shore.  The  room  is  
primari l y i n tended  for i nsta l l ation  by an  end-user bu t cou ld  be  constructed  and  assessed  at  a  
manufacturer’s  faci l i ty,  where  the  fi nal  construction  such  as  ducting  can  be  completed  on  s i te .   

Rooms can  be  located  in  an  explos ive  gas  atmosphere  requ iri ng  EPL Gb  or Gc,  or a  
combustib le  dust atmosphere  requ i ring  EPL Db,  or Dc.  

Th is  document does  not speci fy the  methods  that  may be  requ i red  to  ensure  adequate  a i r 
qual i ty for personnel  wi th  regard  to  toxici ty and  temperature  wi th in  the  room .  National  or other 
regu lations  and  requ i rements  may  exist to  ensure  the  safety of personnel  i n  th is  regard .   

Protection  of rooms  by using  an  inert gas  or a  fl ammable  gas  is  ou ts ide  of the  scope of th is  
document.  I t  i s  recogn ized  that such  appl ications  are  special  cases,  wh ich  i n  part may  be  
addressed  us ing  the  pri nciples  from  I EC  60079-2,  bu t i n  a l l  probabi l i ty wi l l  a l so  be  the  subj ect 
of add i tional ,  s tringen t eng ineering  standards,  procedures  and  practices.  Pressurized  
enclosures  for equ ipment that are  not i n tended  to  faci l i tate  the  entry of personnel  are  
addressed  in  I EC 60079-2,  and  are  not i n  the  scope  of th is  document.  

NOTE  Main tenance  recommendati ons  are  con tained  i n  Annex A un ti l  they can  be  i ncl uded  i n  I EC 60079-1 7.  

This  document supplements  and  mod i fies  the  general  requ irements  of I EC  60079-0,  except 
exclus ions  as  i nd icated  i n  Table  1 .  Where  a  requ i rement of th is  document  confl icts  wi th  a  
requ irement of I EC  60079-0,  the  requ irement of th is  document takes  precedence.   
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Table  1  – Exclusion  of specific  clauses  or subclauses  of IEC  60079-0  

Clause of IEC  60079-0  
IEC  60079-0  
appl ication  to  
IEC  60079-1 3  

Ed .  6.0  
(201 1 )  

( In formative)  

Clause /  subclause  ti tl e  
(Normative)  

4  Equ ipment g rouping  Appl i es  

4 . 1  Group  I  Excl uded  

4 . 2  Group  I I  Appl i es  

4 . 3  Group  I I I  Appl i es  

4 . 4  Equ ipment for a  parti cu l ar expl os ive  atmosphere  Appl i es  

5. 1  Envi ronmental  i n fl uences  Appl i es  

5. 1 . 1  Ambien t temperature  Appl i es  

5. 1 . 2  External  source  of heati ng  or cool i ng  Appl i es  

5. 2  Service  temperature  Appl i es  

5. 3. 1  Determ ination  of maximum  surface  temperature  Appl i es  

5. 3. 2 . 1  Group  I  e l ectri cal  equ i pment  Excl uded  

5. 3. 2 . 2  Group  I I  e l ectri cal  equ ipment  Appl i es  

5. 3. 2 . 3  Group  I I I  e l ectri cal  equ ipment  Appl i es  

5. 3. 3  Smal l  component  temperatu re  for Group  I  and  G roup  I I  e l ectri cal  equ i pment Excl uded  

6. 1  Genera l  Appl i es  

6 . 2  Mechan ica l  s trength   Excl uded  

6. 3  Open ing  t imes   Excl uded  

6. 4  Ci rcu l ati ng  cu rrents  Excl uded  

6. 5  Gasket  retention  Excl uded  

6. 6  E lectromagneti c  and  u l trason ic  rad i ati ng  equ ipment  Appl i es  

7 . 1  Genera l  Excl uded  

7. 2  Thermal  endu rance  Excl uded  

7. 3  Res istance  to  l i gh t  Mod i fi ed  

7 . 4  E lectrostati c  charges  on  external  non-metal l i c  materia l s   Excl uded  

7. 5  Access ible  metal  parts  Excl uded  

8  Metal l i c  encl osures  and  metal l i c  parts  of enclosures  Excl uded  

9  Fasteners  Excl uded  

1 0  I n terl ocki ng  devices  Excl uded  

1 1  Bush ings  Excl uded  

1 2  Materi al s  used  for cementi ng  Excl uded  

1 3  Ex components  Excl uded  

1 4  Connection  faci l i ti es  and  term ination  compartments  Excl uded  

1 5  Connection  faci l i ti es  for earth i ng  and  bond i ng  conductors  Excl uded  

1 6  Entries  i n to  enclosures  Excl uded  

1 7  Suppl ementary requ i rements  for rotati ng  e l ectri cal  mach ines  Excl uded  

1 8  Suppl ementary requ i rements  for swi tchgear Excl uded  

1 9  Suppl ementary requ i rements  for fuses  Excl uded  

20  Suppl ementary requ i rements  for p l ugs  and  sockets  Excl uded  

21  Suppl ementary requ i rements  for l um inai res  Excl uded  

22  Suppl ementary requ i rements  for capl i gh ts  and  hand l i gh ts  Excl uded  

23  Equ ipment i ncorporati ng  cel l s  and  batteries  Excl uded  

24  Documentation  Appl i es  

25  Compl iance  of prototype  or sample  wi th  documents  Appl i es  

26. 1  Genera l  Appl i es  

26. 2  Test  confi gu rati on  Appl i es  

26. 3  Tests  i n  exp los ive  test  m ixtu res  Excl uded  
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Clause of IEC  60079-0  
IEC  60079-0  

appl ication  to  
IEC  60079-1 3  

Ed .  6.0  
(201 1 )  

( In formative)  

Clause /  subclause  ti tl e  
(Normative)  

26. 4  Tests  of enclosures  Excl uded  

26. 5  Thermal  tests  Excl uded  

26. 6  Torque  test  for bush i ngs  Excl uded  

26. 7  Non -metal l i c  enclosu res  or non -metal l i c  parts  of enclosu res  Excl uded  

26. 8  Thermal  endu rance  to  heat  Excl uded  

26. 9  Thermal  endu rance  to  col d  Excl uded  

26. 1 0  Res istance  to  l i gh t  Appl i es  

26. 1 1  Res istance  to  chem ical  agen ts  for Group  I  e l ectri ca l  equ ipmen t  Excl uded  

26. 1 2  Earth  con ti nu i ty  Excl uded  

26. 1 3  Surface  res i stance  test  of parts  of enclosures  of non-metal l i c  materi al s  Excl uded  

26. 1 4  Measurement of capaci tance  Excl uded  

26. 1 5  Veri fi cation  of ratings  of venti l a ti ng  fans  Excl uded  

26. 1 6  Al ternati ve  qual i fi cati on  of e l as tomeric seal i ng  O-ri ngs  Excl uded  

27  Rou ti ne  tests  Appl i es  

28  Manufactu rers  responsib i l i ty  Appl i es  

29. 1  Appl i cab i l i ty  Appl i es  

29. 2  Location  Mod i fi ed  

29. 3  Genera l  Mod i fi ed  

29. 4  Ex marki ng  for explosi ve  gas  a tmospheres  Mod i fi ed  

29. 5  Ex marki ng  for explosi ve  dust  atmospheres  Appl i es  

29. 6  Combined  types  of protection  Appl i es  

29. 7  Mu l ti p l e  types  of protection  Excl uded  

29. 8  Ga  us ing  two i ndependent Gb  types  of protection  Excl uded  

29. 9  Ex components  Excl uded  

29. 1 0  Smal l  equ ipment and  smal l  Ex components  Excl uded  

29. 1 1  Extremely smal l  equipment and  extremely smal l  Ex components  Mod i fi ed  

29. 1 2  Warn ing  markings  Appl i es  

29. 1 3  Al ternate  marking  of equ ipmen t protection  l evel s  (EPLs)  Excl uded  

29. 1 4  Cel l s  and  batteri es   Appl i es  

30  I nstructions  Mod i fi ed  

Annex A Suppl ementary requ i rements  for Ex cable  g l ands  Excl uded  

Annex B  Requ i rements  for Ex components  Excl uded  

Annex C  Example  of ri g  for res i stance  to  impact  test Excl uded  

Annex D  I n troduction  to  an  a l ternati ve  ri sk assessment method  encompassing  
"equ i pment protecti on  l evel s"  for Ex equ ipment 

Appl i es  

Appl i es:  th i s  requ i rement  of I EC 60079-0  i s  appl i ed  wi thou t change.  

Excl uded :  th i s  requ i rement  of I EC 60079-0  does  not  apply.  

Mod i fi ed :  th i s  requ i rement of I EC 60079-0  i s  mod i fi ed  as  detai l ed  i n  th i s  d ocument.  

NOTE  The  appl i cabl e  requ i rements  of I EC 60079-0  are  i denti fi ed  by the  cl ause  ti tl e  wh ich  i s  normative.  Th i s  
table  was  wri tten  agai nst  the  speci fi c  requ i rements  of I EC 60079-0,  Ed  6 . 0.   

 

2  Normative references  

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

I EC 60050-426,  International Electrotechnical Vocabulary – Part 426: Equipment for explosive 
atmospheres  

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

I EC  60079-1 0-1 ,  Explosive atmospheres – Part 10-1 : Classification of areas – Explosive gas 
atmospheres 

IEC 60079-29  (al l  parts) ,  Explosive atmospheres – Gas detectors 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms and  defin i tions  g i ven  i n  I EC  60050-426,  
I EC 60079-0  and  the  fol l owing  apply.  

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

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

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

NOTE  Un l ess  otherwise  speci fi ed ,  the  terms  "vol tage"  and  "current"  mean  the  RMS  values  of an  a l ternati ng ,  
d i rect  or composi te  vo l tage  or cu rren t.  

3. 1   
ai rlock 
means  of egress,  cons isti ng  of two  in terdependent doors  des igned  to  main ta in  the  i n ternal  
pressure  of the  room  i n  order to  prevent or s ign i fican tl y reduce the  en try of a  surround ing  
explos ive  atmosphere  

3.2   
al arm  
piece  of apparatus  that  generates  a  visual  or aud ib le  s i gnal  that i s  i n tended  to  attract 
atten tion  

[SOURCE:  I EC 60050-426: 2008,  426-09-05]  

3.3   
cl ean  ai r 
air that i s  essentia l l y free  of combustib le  dust,  and  con tains  no  more  than  trace  amounts  of 
flammable  vapour or gas  

3.4  
d i lu tion  
mixing  of fl ammable  vapour or gas  wi th  a i r wh ich ,  over time,  wi l l  reduce  the  fl ammable  
concentration   

Note  1  to  en try:  For safety reasons,  d i l u ti on  to  a  l evel  l ower than  the  l ower expl osive  l im i t  (LEL)  can  be  requ i red  i f 
associated  wi th  the  potentia l  re l ease  there  i s  an  add i ti onal  toxic  or asphyxi an t  ri sk.  Fu rther gu i dance  can  be  found  
i n  I EC 61 285.  

[SOURCE:  I EC 60079-1 0-1 : 201 5,  3. 5. 2 ,  mod i fied  – The  note  to  en try has  been  added . ]  
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3.5   
in ternal  source  of release  
point or l ocation  i ndoors  from  wh ich  a  gas,  vapour,  m ist or l i qu id  may  be  re leased  i n to  the  
atmosphere  such  that  an  explos ive  gas  atmosphere  cou ld  be  formed   

3.6   
l im i ting  value  
l owest concentration  value  of the  l ower flammable  l im i t (LFL)  of each  componen t i nvolved ,  
taking  accoun t of the  most onerous  cond i ti ons  of concentration  that may occur from  every 
i n ternal  source  of release  wi th in  the  room  

3.7   
lower flammable  l imi t  
LFL  
vo lume fraction  of fl ammable  gas  or vapour i n  a i r below wh ich  an  explos ive  gas  atmosphere  
wi l l  not  form ,  expressed  as  a  percentage   

Note  1  to  en try:  Al though  the  l ower expl os ive  l im i t  (LEL)  i s  often  used  i n  p l ace  of the  l ower fl ammable  l im i t  (LFL),  
i t  shou ld  be  recogn i zed  that  the  LFL  i s  often  s l i gh tl y l ower than  the  LEL.  

Note  2  to  en try:  See  I EC 60079-20-1 .  

[SOURCE:  I EC  60079-2: 201 4,  3. 24 ,  mod i fied  – I n  the  defin i tion ,  the  parentheses  have  been  
moved  to  a  second  note  to  entry,  and  the  existing  note  has  been  replaced  by a  new note. ]  

3.8   
open ing  

i n l et,  ou tlet,  door or non-ai rtigh t fixed  panel  

3.9   
pressurization  
techn ique  of guard ing  against the  i ngress  of the  external  atmosphere  i n to  a  room  by 
mainta in ing  clean  a i r therein  at a  pressure  above that of the  external  atmosphere  

3. 1 0   
pressurization  system  
grouping  of safety devices  and  other components  used  to  pressurize  and  mon i tor or con trol  a  
pressurized  room  

3. 1 1   
restricted  access  door 
door wi th  control l ed  or l im i ted  use  or a larmed  when  open   

3. 1 2   
safety device  

i tem  used  to  implement or main tain  the  i n tegri ty of the  type  of protection  

3. 1 3   
pressurized  room  
room  volume protected  by pressurization  and  of sufficien t s ize  to  perm i t the  entry of a  person  
who may occupy the  room  

3. 1 4  
arti ficial ly venti l ated  room  
room  volume protected  by arti ficia l  ven ti l ation  and  of su fficient s i ze  to  permi t the entry of a  
person  who may occupy the room  

Note  1  to  en try:  The  room  vol ume  can  be  an  en ti re  room  (general )  or part  of a  room  ( l ocal  ven ti l ati on ).  
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3. 1 5   
purg ing  
operation  of pass ing  a  quan ti ty of cl ean  a i r through  the  room  and  ducts  i n  a  pressurized  or 
arti ficia l l y venti l ated  room,  so  that the  concentration  of the  explosive  gas  atmosphere  is  
brough t to  a  safe  l evel  

3. 1 6   
room  volume 
<of the  pressurized  or arti ficia l l y ven ti l ated  room>  volume of the  empty room  and  includ ing  
any associated  ducting  wi thou t i n ternal  equ ipment  

3. 1 7   
pressurization  "pb"  

pressurized  room  that provides  an  equ ipment protection  level  Gb  or Db  

3. 1 8   
pressurization  "pc"  

pressurized  room  that provides  an  equ ipment protection  level  Gc or Dc  

3. 1 9   
arti ficial  venti lation  "vc"  
arti ficia l  venti lation  of a  room  wi th  or wi thou t an  i n ternal  source  of re lease,  such  that the  room  
provides  an  equ ipment protection  l evel  Gc  

3.20   
arti ficial  venti l ation  
techn ique  of guard ing  against an  explosive  atmosphere  by the  use  of mechan ical  means  to  
provide  for the  movement of a i r 

3.21   
venti lation  system  
complete  i nstal lation  requ i red  to  produce arti ficia l  venti l ation   

4 Requirements  for al l  rooms  

4.1  General  

Protection  by pressurization  and  protection  by arti ficia l  venti lation  are  separatel y described  
bu t may be  combined  to  protect against hazards  where  requ i red .  Where  both  techn iques  are  
combined ,  then  requ irements  for both  shal l  appl y.  Un less  otherwise  identi fi ed  i n  C lauses  6  or 
7,  the  requ i rements  in  4 . 2  to  4 . 1 0  appl y to  both  protection  techn iques.  

NOTE  Annex C  provi des  examples  of appl i cati ons  and  associated  gu idel i nes.  

4.2  Type and  l evel  of protection  

4.2. 1  Pressurization  "p"  

Rooms wi th  pressurization  "p"  and  located  i n  a  hazardous  area  shal l  be  one  of the  fol l owing :  

a)  Level  of protection  "pb"  (EPL Gb or Db).  The  pressurized  room  main tains  an  i n ternal  
overpressure  reducing  the  risk of i ngress  of an  explosive  atmosphere  and  i s  su i table  for 
use  in  an  area  requ iring  EPL Gb or Db,  perm i tti ng  unprotected  equ ipment to  be  i nstal l ed  
wi th in  the  pressurized  room  except for pressurization  safety devices  (see  6 . 3 . 1 ) .  

b)  Level  of protection  "pc"  (EPL Gc or Dc).  The  pressurized  room  main tains  an  i n ternal  
overpressure  reducing  the  risk of the  i ngress  of an  explos ive  atmosphere  and  i s  su i table  
for use  i n  an  area  requ i ri ng  EPL Gc or Dc,  perm i tti ng  unprotected  equ ipment to  be  
i nstal l ed  wi th in  the  pressurized  room  except for pressurization  safety devices  (see  6. 3. 1 ) .  
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4.2.2  Arti ficial  venti l ation  "v"  

The arti ficia l  ven ti l ated  room  main tains  arti ficia l  ven ti lation  to  d i l u te  a  re lease  of fl ammable  
substance to  reduce  a  hazardous  area  i ns ide  such  that the  requ i red  EPL i s  reduced  from  
ei ther Gb  or Gc to  non-hazardous  or from  Gb to  Gc.  

Rooms wi th  arti ficia l  venti lation  "v"  and  l ocated  i n  a  hazardous  area  shal l  be:  

•  l eve l  of protection  "vc"  (EPL Gc).  The  ven ti lated  room  maintains  arti ficia l  venti l ation  to  
d i l u te  a  re lease  of fl ammable  substance to  reduce  a  hazardous  area  such  that unprotected  
equ ipment can  be  i nstal l ed  wi th in  the  arti ficia l l y ven ti lated  room ,  and  i s  su i table  for use  i n  
an  area  requ i ri ng  EPL Gc.  

NOTE  Th is  perm i ts  equ ipment wi th  a  l ower EPL to  be  i nstal l ed  wi th i n  the  arti fi ci al l y ven ti l ated  room  except  for 
venti l ati on  safety devices  (see  7 . 3 . 1 ) .  

Rooms may be  protected  by e i ther general  or l ocal  arti ficia l  venti l ation .  General  arti ficia l  
ven ti lation  appl ies  to  an  enti re  room  or s i gn i fican t portion  of a  room  and  local  arti ficial  
ven ti lation  appl i es  to  restricted  reg ions,  for example  an  extraction  hood .  

4.3  Construction  

The protected  room  shal l ,  at a  m in imum ,  be  designed  to  a l low pressurization  or arti ficia l  
ven ti lation  to  be  used  i n  accordance  wi th  C lauses  6  or 7.   

NOTE  The  room  construction  requ i rements  cou l d  be  affected  by the  l ocati on ,  occupancy requ i rements,  and  
functional i ty.  

For pressurized  rooms and  rooms protected  by arti ficia l  venti l ation ,  provis ion  shal l  be  made to  
ensure  adequate  purg ing  of dead  a i r spaces  created  wi th in  the  room ,  for example  by avoid ing  
suspended  cei l i ngs,  trenches,  or ra ised  fl oors.  

4.4  Mechan ical  strength  

The room  and  any ducts  and  the ir connecting  parts  shal l  be  designed  to  wi thstand  the  
maximum  pressure  of the  pressurization  or venti l ation  system .  Th is  shal l  be  veri fi ed  by the  
des ign  documentation  or by the  overpressure  test of 6 . 4 . 2 .  National  or reg ional  bu i l d i ng  
requ irements  may a lso  apply.  

Test for mechan ical  streng th  need  not be  carried  ou t on  the  completed  room  but may i nstead  
be  appl ied  to  a l l  parts  such  as  windows,  g land  p lates,  penetrations,  doors,  i n l ets  or ou tl ets  of 
the  room  wh ich  are  not made of steel  or concrete  bu t wh ich  are  i n tegra l  to  the  type  of 
protection .  I n  th is  case,  the  tests  may be  carried  ou t  on  the  parts  themselves,  appropriatel y 
mounted  for the  test.  

4.5  Penetrations  and  seals  

The en try of cables,  e lectrical  condu i ts  and  other penetrations  in to  the  room  shal l  be  sealed  
so  that the  necessary pressure  d i fferential  or arti fi cial  ven ti l ation  i n tegri ty i s  main tained .  

Measures  shal l  be  taken  to  m in im ize  the  exchange of atmosphere  between  the  ins ide  and  the  
ou ts ide  of the  room  where  th is  may l ead  to  another hazard ,  for example  d isplacement of 
vapours  via  floor d ra inage  faci l i ti es.  

Barriers  may need  to  be  cons idered  for certa in  room  designs  to  m in im ize  i ngress  or egress  of 
gases  or vapours,  for example  th is  may i nclude  l i qu id  seals  such  as  s-bends  i n  d rain  p ip ing .  

4.6  Personnel  access  doors  

Where  protection  against ingress  of a  flammable  atmosphere  is  requ i red ,  doors  for personnel  
access  shal l  be  au tomatica l l y se l f-clos ing ,  cl ose  fi tting ,  and  des igned  to  close  and  latch  
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against the  normal  pressure  d i fferential .  Restricted  access  doors  are  not  requ ired  to  be  se l f-
closing .   

NOTE  Refer to  I EC 60079-1 0-1  for add i ti onal  g u i dance  on  doors.  

4.7  In lets  and  outlets  

For pressurization  and  general  arti ficia l  venti l ation ,  the  l ocation  of a i r i n l ets  and  outlets  shal l  
be  arranged  to  ensure  even  d istribu tion  of the  clean  a i r fl ow to  m in im ize  pockets  where  gases  
or vapours  cou ld  accumu late,  taking  i n to  account the  densi ty of those  gases  and  vapours.  
Veri fication  shal l  be  accord ing  to  6. 4. 4  or 7. 5. 3.  

Where  i t  i s  not poss ib le  to  avoid  pockets  where  gases  and  vapours  can  accumulate,  
a l ternative  methods  of detection  and  con trol  shal l  be  used .  

4.8  Ducts  

I n  order to  m in im ize  the  en try of contam inated  a i r i n  the  duct or l oss  of system  performance,  
the  fan  suction  and  d ischarge  ducts  shou ld  be  su i tabl y des igned  to  be  free  of l eaks  and  
protected  against  foreseeable  mechan ical  damage.  

NOTE  Ducts  for the  pressuri zati on  system  or ven ti l ati on  system  can  be  subj ect  to  appl i cable  national  or reg i onal  
s tandards  for bu i l d i ng  fi re  requ i rements.  

4.9  Purg ing  and  clean ing  

4.9. 1  General  

Purg ing  of flammable  gases  or removal  of combustib le  dusts  from  a  pressurized  room  or an  
arti ficia l l y ven ti l ated  room  is  requ ired  at both  the  i n i tia l  commission ing  of the  room  and  
fol lowing  loss  of pressurization  or l oss  of fl ow,  respective l y.   

Adm in istrati ve  procedures  or other con trols  during  loss  of pressurization  or arti ficia l  
ven ti lation  may be  deemed  by the  user su fficient to  ensure  a  gas  free  atmosphere  under some 
cond i ti ons,  for example  during  short time l oss  of pressurization  or arti fi cial  venti lation  and  
when  no  other abnormal  s i tuations  are  presen t.  However,  the  means  for purg ing  shal l  sti l l  be  
provided .  

4.9.2  Gases  – Purging  

4.9.2 .1  General  

Before  energ izing  any e lectrical  equ ipment wh ich  i s  not su i table  for the  EPL requ i red  i n  a  
pressurized  room  or an  arti ficia l l y venti l ated  room ,  i t  i s  necessary to  ensure  the  concentration  
of flammable  gas  i s  not more  than  25  %  of the  l im i ti ng  value  (see  3 . 6)  by purg ing  wi th  clean  
a i r.   

Purg ing  shal l  be  veri fi ed  by e i ther:  

a)  flow measurement at the  ded icated  ou tlet to  detect fl ow below the  m in imum  purge  rate  
determ ined  for the  system ;  

b)  detection  of the  room  pressure  above  that determ ined  for the  pressure  at  the  m in imum  
purge  rate  i n  con j unction  wi th   

– flow sens ing  at  the  ded icated  ou tlet,  or  

– gas  detectors,  where  there  is  not a  d ed icated  ou tlet,  or fl ow detection  i s  not practicable  
at the  ou tl et,  to  confi rm  the  purge  has  been  effecti ve  and  that the  concen tration  of 
flammable  gas  wi th in  the  room  is  at or below 25  %  of the  l im i ting  value.  Gas  detection  
cannot be  used  as  to  reduce the  i n i tia l  purge  requ i rement of 4 . 9. 2 . 2  bu t may be  used  
to  extend  the  purge  time where  appropriate.   
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4.9.2 .2  Purge volume  and  flow rate  

The purge  volume for pressurization  and  for general  arti ficia l  ven ti lation  shal l  be  a  m in imum  of 
1 0  room  volumes  un less  a  reduced  purge  volume can  be  veri fi ed  by 6 . 4. 4  or 7. 5. 3  or 
determ ined  from  other anal ysis .   

The  purg ing  fl ow rate  shal l  be  a  m in imum  of fi ve  a i r changes  per hour.  

4.9.3  Enclosures  wi th in  the  room  

During  purg ing  of the  room,  any enclosure  wh ich  exceeds  5  %  of the  tota l  i n ternal  volume of 
the  room  and  that con ta ins  e lectrical  equ ipment wh ich  is  not su i table  for the  EPL requ ired  
shal l  be  

a)  ven ted  to  the  exterior ( i f not an  explos ive  atmosphere)  or to  the  room  so  as  to  faci l i tate  
flow i n to  and  ou t of the  enclosure,  or 

b)  i nd ividual l y purged ,  or 

c)  i nd ividual l y pressurized  to  meet the  requ i red  EPL.   

For ven ted  enclosures,  top  and  bottom  ven ts  provid ing  not l ess  than  1  cm
2
 of vent area  for 

each  1  000  cm
3
 wi th  a  m in imum  vent s i ze  of 6 , 3  mm  d iameter are  commonl y cons idered  

sufficien t for adequate  pu rg ing .  

4.1 0  Ign i tion  prevention  under system  fai lure  

Upon  fa i l u re  of the  pressurization  system  or ven ti l ation  system ,  appropriate  measures  shal l  be  
taken  to  prevent any i gn i tion  after power shu t off from  becom ing  acti ve,  for example  hot  
surfaces  above  the  ign i ti on  temperature.   

NOTE  Th is  cou l d  be  ach i eved  ei ther by the  desi gn  and  construction  of the  room  or of the  ven ti l ati on  system ,  for 
example  a i r l ocks  or by provi d i ng  su ffi cien tl y earl y  shu tdown  to  a l l ow equ ipment  to  cool  before  the  fl ammable  
concentration  approaches  the  LFL.  Other means  such  as  bri ng ing  auxi l i ary pressuri zati on  systems  i n to  operati on  or 
other provis ions  cou l d  a l so  be  considered .  See  a l so  Annex B .  

5 Clean  ai r supply 

5.1  General  

Un less  otherwise  i denti fi ed  i n  C lauses  6  or 7,  the  requ irements  of Clause  5  appl y to  both  
types  of protection  (by pressurization  and  by arti fi cial  ven ti l ation) .  

5.2  Source of clean  ai r 

The source  of clean  a i r shal l  be  determ ined  from  the  nature  of the  process  and  the  physica l  
l ayout  and  shou ld  be  from  a  non-hazardous  area.  Under certain  cond i tions  as  prescribed  
be low and  i n  6 . 1 . 2  and  i n  7 . 1 . 2 ,  the  source  may be  from  a  Zone  2  area.   

When  the  ai r i n take  i s  from  a  Zone  2  area,  i n  add i ti on  to  the  pressurization  or venti lation  
system  requ i rements,  the  fol l owing  appl y:   

a)  there  shal l  be  at l east one  flammable  gas  detector wi th  a larm  i n  the  a i r i n take;  and  

b)  there  shal l  be  at l east one  flammable  gas  detector wi th  a larm  wi th in  the  room ;  and  

c)  flammable  gas  detection  i n  the  a i r i n take  shal l  be  arranged  to  shu t down  the  i n take  of a i r 
con tain ing  flammable  vapour or gas  in to  the  room  on  detection  of 25  %  of the  l im i ti ng  
va lue;  and  

d )  flammable  gas  detection  and  a l l  other e lectrical  equ ipment used  for a l arm ing  and  
emergency actions/in terlocks  and  the  suppl y fan  and  motor shal l  have  an  EPL su i table  for 
the  area  wi thout pressurization  or ven ti lation  system .  
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Any clean  ai r duct in  a  hazardous  area  shal l  throughou t i ts  l ength  operate  above atmospheric  
pressure  in  order to  preclude  the  en try of any fl ammable  or combustib le  materia l .  
Al ternative l y,  a  fan  may be  insta l led  at the  entrance  to  a  room  (thus  operati ng  the  duct below 
atmospheric pressure)  provided  that the  cond i tions  above  in  5 . 2  are  met.  

NOTE  Th is  a l l ows  for reasonable  assurance  that  the  i n ternal  atmosphere  of the  room  i s  cl ean  at  a l l  t imes,  e i ther 
by operati ng  the  duct  at  a  pos i ti ve  pressu re  or by operati ng  the  duct  at  atmospheric  pressure  and  mon i tori ng  the  
atmosphere  of the  room  wi th  a  gas  detector.   

5.3  Environmental  and  ai r temperature  cond itions  

The appropriate  envi ronmental  and  a i r temperature  cond i tions  for des ign  as  determ ined  for 
the  pressurization  or venti lation  system  shal l  be  documented .  

5.4  Heating,  venti lation  and  ai r cond i tion ing  services  

The clean  a i r suppl y may i nclude  heating ,  venti l ation ,  and  a i r cond i tion ing  equ ipment.  Any 
ou tdoor a i r used  by heating ,  ven ti lation  and  a i r cond i tion ing  equ ipment shal l  be  provided  from  
the  clean  a i r suppl y.  

6 Requirements  for pressurized  rooms  

6.1  General  

6. 1 . 1  Design  

The room  shal l  be  designed  to  m in im ize  the  entry of flammable  gases  and  vapours  and  
combustib le  dusts  by being  pressurized  i n  accordance  wi th  pressurization  "pb"  or 
pressurization  "pc" .  

6. 1 .2  Source of clean  ai r 

6. 1 .2 .1  Pressurization  "pb"  

For pressurization  "pb",  the  clean  a i r shal l  come from  a  non-hazardous  area.  

6.1 .2 .2  Pressurization  "pc"  

For pressurization  "pc",  the  a i r i n take  may be  l ocated  i n  a  Zone  2  area  us ing  a i r that i s  
essen tia l l y free  of contam inants  or fore ign  matter and  con tains  no  more  than  trace  amounts  of 
flammable  vapour or gas  under normal  operating  cond i ti ons.   

6.1 .3  Flow  

The continuous  fl ow of cl ean  a i r th rough  the  pressurized  room  need  on l y be  sufficien t to  
compensate  for l eakage  and  maintain  the  pressure  d i fferentia l .  Loss  of a i r fl ow shal l  be  
detected  at  the  d ischarge  end  of the  fan  and  shal l  acti vate  an  a larm .  

6.1 .4  Pressurization  system  

6. 1 .4. 1  Room  pressure d i fferential  

The pressurization  system  shal l  be  capable  of main tain ing  a  pressure  of at least 25  Pa  in  the  
room  wi th  respect to  ad j acent spaces,  wi th  50  %  of a l l  ou tl ets  (not doors)  open .  Fai l u re  of a  
pressurization  system  shal l  be  determ ined  by pressure  d i fferential  below 25  Pa.   

Loss  of pressure  d i fferen tia l  shal l  be  detected  by a  sensor l ocated  i n  the  room  and  shal l  have  
the  capabi l i ty to  activate  an  a larm .  
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Activation  of the  a larm  can  be  de layed  i f the  d rop  i n  pressure  i s  a  resu l t  of an  open  door and  
there  i s  sufficien t a i r fl ow i n to  the  room,  see  6 . 1 . 7.  Th is  may requ ire  door pos i tion  sensors  to  
veri fy a  door is  open  and  a i r-fl ow sensing .   

NOTE  Un less  an  a i rl ock i s  used ,  the  pressure  d i fferen tia l  cou ld  be  l ost  when  a  d oor i s  opened  and  th i s  cou l d  
resu l t  i n  unnecessary a l arms.  

6.1 .4.2  Power for pressurization  system  

The pressurization  system  shal l  be  energ ized  i ndependentl y from  the  e lectrical  power to  the  
room.  

6.1 .5  Preventing  the  explosive atmosphere from  entering  through  an  open  door 

Entry of an  explosive  atmosphere  through  an  open  door shal l  be  preven ted  or s ign i ficantl y 
reduced  by one  of the  fol l owing :  

•  an  a i rlock accord ing  to  6 . 1 . 6;  or 

•  a  m in imum  ou tward  veloci ty of a i r through  the  open  door accord ing  to  6. 1 . 7 .  

Th is  does  not appl y for the  fo l lowing :  

•  doors  marked  "restricted  access" ;  

•  doors  used  on l y for i n frequent movement of equ ipment or main tenance  i f –  under 
cond i ti ons  of management control  – these  doors  are  marked  to  restrict u se,  are  not used  
for egress,  and  are  secured  in  the  closed  pos i ti on ;  

•  doors  used  on l y as  emergency exi ts  and  that on l y open  from  the  i ns ide.  

6. 1 .6  Ai rlock 

Where an  a i rl ock is  used ,  provis ion  shal l  be  made  to  ensure  that i t  e i ther has  a  conti nuous  
flow of clean  a i r equ ivalen t to  at l east fi ve  volumes  of the  a i rlock per hour,  or gas  detectors  
shal l  be  i nsta l led  wi th in  the  ai rl ock arranged  to  a larm  at  25  %  of the  l im i ti ng  value.  See  6 . 3. 3.  

NOTE  I t  i s  normal l y  the  user’ s  responsibi l i ty  to  provi de  prompt restorati ve  action  i f the  gas  detectors  wi th i n  the  
a i rl ock i nd icate  a  l evel  i n  excess  of 25  %  of the  l im i ti ng  val ue  for a  peri od  of t ime.  

Each  door of the  a i rl ock shou ld  be  fi tted  wi th  a  device  to  i nd icate  at a  prom inen t l ocation  i n  
the  room  when  both  doors  are  not  closed .   

Any e lectrical  equ ipment wi th in  the  a i rl ock shal l  be  su i table  for the  EPL requ i red  external  to  
the  room.  

Warn ing  s igns  viewable  upon  en try or egress  shal l  i nd icate  that one  door needs  to  be  closed  
before  the  other i s  open .  See  8 . 2 .  

6.1 .7  Outward  ai r veloci ty th rough  a  door 

Where an  a i rlock is  not provided ,  the  m in imum  veloci ty th rough  an  open  door shal l  be  0 , 3  m /s.  
The  ou tward  veloci ty shal l  be  measured  wi th  50  %  of the  avai lab le  ou tlet  area  from  al l  other 
ou tlets,  capable  of being  opened ,  s imu l taneously open .  A d rop  in  pressure  below 25  Pa  i s  
perm iss ible  during  the  time that these  open ings  are  open  and  the  speci fi ed  ou tward  a i r 
veloci ty i s  main tained  (see  6. 1 . 4 . 1  and  6 . 1 . 5) .  

Open ings  that are  not cons idered  capable  of being  opened  include:  

•  doors  that are  speci fi ed  as  an  exception  i n  6 . 1 . 5 ;  

•  g land  or bu lkhead  p lates  or other s im i l ar covers  that cannot be  removed  wi thou t the  use  of 
a  key or tool .  
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The  m in imum  ou tward  veloci ty of a i r speci fi ed  i n  6. 1 . 5  i s  based  upon  l ow wind  cond i tion  and  
may need  to  be  increased  for l ocal  cond i tions.  

6. 1 .8  Ai r consuming  device  

I f there  i s  an  a i r consuming  device  (such  as  a  compressor or l aboratory hood)  i n  the  room,  
sufficien t a i r shal l  be  suppl ied  to  accommodate  i ts  needs  as  wel l  as  the  needs  of the  
pressurization  system .  Al ternativel y,  the  a i r suppl y to  such  a  device  shal l  be  supplemented  by 
a  separate  source  of clean  a i r.  

6. 1 .9  Action  when  pressurization  system  fai ls  

6. 1 . 9 .1  Pressurization  "pb"  

Upon  fai l u re  of the  pressurization  system ,  a  cu t-off swi tch  shal l  be  i ncorporated  to  de-
energ ize  power au tomatical l y from  al l  equ ipment wi th in  the  room  not having  an  acceptable  
EPL,  or operation  shal l  be  conti nued  under adm in istrati ve  con trols .  Acceptable  EPLs  are  as  
fol l ows:  

•  Ga  or Gb  for pressurization  "pb"  used  i n  an  explos ive  gas  atmosphere;  or  

•  Da  or Db  for pressurization  "pb"  used  i n  a  combustib le  dust atmosphere.  

NOTE  Examples  of adm in i strati ve  con trol s  i ncl ude:  

•  power to  the  equ i pment  i s  conti nued  for a  short  period  i f l oss  of pressure  d i fferential  h as  resu l ted  from  an  open  
door and  the  room  i s  equ i pped  wi th  gas  detectors  to  confi rm  the  room  has  not  exceeded  25  %  of the  l im i ti ng  
val ue  (see  6. 3. 3);  

•  power to  the  equ ipment i s  conti nued  for a  short  peri od  i f immed iate  l oss  of power wou l d  resu l t  i n  a  more  
hazardous  cond i ti on  and  the  room  i s  equ i pped  wi th  gas  detectors  to  confi rm  the  room  has  not  exceeded  25  %  
of the  l im i ti ng  val ue  (see  6 . 3 . 3) ;  

•  operati ons  under a  work perm i t.  

6.1 .9.2  Pressurization  "pc"  

For pressurization  "pc" ,  power to  the  room  may be  maintained  upon  fai l u re  of the  
pressurization  system  for a  l im i ted  duration .  I f the  pressurization  system  is  not restored  
fol l owing  th is  l im i ted  duration  period ,  power to  the  room  shal l  be  de-energ ized  to  a l l  
equ ipment wi th in  the  room  not having  an  acceptable  EPL,  or operation  shal l  be  continued  
under adm in istrative  controls.  Acceptable  EPLs  are  as  fol l ows:  

•  Ga,  Gb  or Gc for pressurization  "pc"  used  i n  an  explosive  gas  atmosphere;  

•  Da,  Db  or Dc for pressurization  "pc"  used  i n  a  combustib le  dust atmosphere.  

NOTE  Examples  of adm in i strati ve  con trol s  i ncl ude:  

•  i f the  area  external  to  the  room  i s  known  not  to  have  exceeded  40  %  of the  l im i ti ng  val ue  wi th  the  concu rren t  
fa i l u re  of the  pressuri zati on  system ,  power cou l d  be  main tained  – use  of gas  detectors  cou l d  be  one  means  of 
veri fyi ng  th i s  cond i ti on  (see  6 . 3. 3);  

•  operati ons  under a  work perm i t.  

6.1 . 1 0  Re-energizing  the  room  

Provis ions  shal l  be  made to  energ ize  the  equ ipment i n  the  room  safel y after fa i l u re  of the  
pressurization  system .  Such  provis ions  i nclude  purg ing  of gases  i n  accordance wi th  6 . 2 . 2  or 
removing  combustib le  dust by cl ean ing  in  accordance  wi th  6 . 2. 3.   

6.2  Purg ing  of rooms  

6.2. 1  General  

I n  add i tion  to  4 . 9 ,  the  requ irements  i n  6 . 2 . 2  and  6 . 2. 3  appl y for pressurized  rooms.   
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6.2.2  Sequence  of operations  of the  purg ing  safety devices  

The sequence  of operations  of the  safety devices  shal l  be  as  fol l ows .  

a)  Fol lowing  the  i n i ti ation  of the  sequence,  the  purg ing  fl ow through  and  the  pressure  
d i fferentia l  between  the  in ternals  of the  room  and  the  external  atmosphere  shal l  be  
mon i tored  i n  accordance  wi th  th is  document.  

b)  The  purge  timer shal l  s tart once  the  fo l lowing  cond i tions  are  satisfied :  

1 )  the  purg ing  flow through  the  room  is  establ ished ;  and  

2)  the  m in imum  pressure  d i fferential  i s  establ ished .  

c)  When  the  purge  time has  e lapsed ,  the  purg ing  flow rate  may be  reduced  to  the  l evel  
sufficien t to  main ta in  the  requ i red  pressure  d i fferen tia l  i n  the  room .  At that poin t,  the  
equ ipment may be  energ ized .  

Th is  sequence  of operations  shal l  be  au tomated  for pressurization  "pb" .  

I n  the  event of fa i l u re  of any step  in  the  sequence,  the  purg ing  cycle  shal l  be  restarted  except 
as  speci fied  be low.   

I f the  m in imum  speci fied  pressure  d i fferentia l  i s  not main tained  and  a  door swi tch  i nd icates  
that the  door is  not cl osed ,  the  timer shal l  be  ha l ted  un ti l  the  pressure  d i fferentia l  i s  re-
establ ished .  I f the  l oss  of pressure  d i fferen tia l  persists  for l onger than  60  s ,  the  purg ing  cycle  
shal l  be  restarted  regard less  of the  s tatus  of the  door swi tch .  

6.2.3  Dusts  – C lean ing  

Before  energ izing  any e lectrical  equ ipment wh ich  i s  not su i table  for the  EPL requ ired  external  
to  the  room ,  excessive  quan ti ties  of combustib le  dust sha l l  be  removed  from  the  room  and  i ts  
con ten ts.  

6.3  M in imum  safety provis ions,  safety devices  and  electrical  d i sconnects  

6.3. 1  Safety devices  

The safety devices  cons isti ng  of the  pressu rization  system ,  i ts  controls,  means  of 
d isconnection  of e lectrica l  power,  the  system  fan  and  i ts  motor and  (optional )  gas  detectors  or 
other devices  l i s ted  i n  Table  2  shal l  be  su i table  for the  EPL requ i red  wi thou t the  
pressurization  system .   

Al l  parts  of the  system  in  con tact wi th  the  room ,  i nclud ing  i ns ide  the  i n let duct,  are  considered  
to  be  i n  the  explosive  atmosphere.  

The  safety devices  shal l  be  used  wi th in  thei r rati ngs.  

Alarms  shal l  be  l ocated  where  they wi l l  be  perceived  by the  responsible  personnel .  

The  safety devices  requ ired  by th is  document form  safety-related  parts  of a  con trol  system .  

Th is  control  system  shal l  meet a  l evel  of rel iabi l i ty cons istent wi th  the  fau l t to lerance requ i red  
for the  re levant types  of protection :  

•  for pressurization  "pb", – a  s i ng le  fau l t;   

•  for pressurization  "pc"  – normal  operation .  

NOTE  For the  i n teg ri ty of safety functions,  I EC 61 51 1  (a l l  parts),  I EC 61 508  (a l l  parts)  or s im i l ar standards  cou ld  
be  used .  
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6.3.2  Safety devices  based  upon  level  of protection   

Table  2  provides  the  m in imum  requ ired  safety devices  for pressurized  rooms  accord ing  to  the  
l evel  of protection .   

Table  2  – Safety devices  for pressurized  rooms  

Design  cri teria  Pressurization  "pb"  Pressuri zation  "pc"  

Device  to  d etect l oss  of m in .  
pressu re  d i fferentia l  

Pressure  sensor 
(see  6 . 1 . 4. 1 )  

Pressure  sensor  
(see  6 . 1 . 4 . 1 )  

Device  to  veri fy pu rge  peri od  Tim ing  device   
(see  6 . 2 . 2)  

Time  and  fl ow marked  

Device  for doors   Swi tch   Swi tch ,  i f requ i red  for d elayed  
a l arms  (see  6 . 1 . 4 . 1 )  

Device  for detecti ng  l oss  of a i r fl ow 
duri ng  pu rge  

F low sensor (see  4 . 9. 2 . 1 )  F l ow sensor (see  4 . 9. 2 . 1 )  

Device  for detecti ng  l oss  of a i r fl ow 
i f requ i red  for de layed  a l arm  

Not  appl i cable  F low sensor (see  6 . 1 . 4. 1 )  

Device  to  d etect presence  of 
fl ammable  gas  

Gas  detector,  when  an  a i rl ock i s  
used  wi thout  conti nuous  fl ow  
(see  6 . 1 . 6)  

Gas  detector,  i f a i r i n take  i n  Zone  2  
area   
(see  6 . 1 . 2 . 2 )  

Shut-down  device(s)  Con tacts  to  d i sconnect power  Manual  

Device  to  perm i t  delayed  shu t-
down  

Optional  d oor swi tch  or gas  
detector (see  6. 1 . 9. 1 )  

None  

Device  to  warn  against  en teri ng  a  
room  due  to  ri sk of exposu re  to  gas  
or expl osion  

Alarm  (see  6 . 3 . 1 )  Alarm  (see  6. 3. 1 )  

 

6.3.3  Gas  detectors  

The type,  quanti ty and  p lacement of detectors  i nsta l led  shal l  be  based  upon  an  end-user 
process  risk evaluation  and  I EC  60079-29  (a l l  parts) .  The  safety requ i rements  resu l ting  from  
the  risk assessment may be  fu l fi l l ed  by documented  proven- in-use  equ ipment.  

6.4  Verification  for pressurized  rooms  

6.4. 1  General  

Subclause  6. 4  addresses  veri fication  e i ther on-s i te  or at  the  manufacturer’ s  faci l i ty where  the  
room  is  bu i l t,  and  ducti ng  may be  completed  on  s i te.  Al l  assessments  and  tests  shal l  be  
carried  ou t by persons  having  the  appropriate  competence.  

An  assessment and  test report documenting  the  safety aspects  of the  pressurized  room  and  
the  find ings  of th is  veri fication  process  shal l  be  retained  i n  the  techn ical  documentation .  

Tests  j udged  to  be  unnecessary may be  om i tted  provided  j usti fication  for the  om iss ion(s)  i s  
i ncluded  i n  the  techn ica l  documentation .  

6.4.2  Tests  

The room  shal l  be  subjected  to  the  fol l owing  tests  as  appl icable:  

•  overpressure  test;  

•  purg ing  test;  

•  m in imum  pressure  d i fferentia l  test;  

•  confi rmation  of the  ratings  of the  safety devices;  
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•  veri fication  of sequence of operation  of the  safety devices.  

6.4.3  Overpressure  test  

A pressure  equal  to  the  maximum  pressure  that can  be  ach ieved  by the  pressurization  system  
shal l  be  appl i ed  to  the  room  and  associated  ducts  and  thei r connecting  parts  where  they are  
an  i n tegra l  part  of the  room.  

The  test shal l  be  appl i ed  for a  m in imum  of 5  m in .  

The  test i s  satisfactory i f no  permanent deformation  occurs  wh ich  wou ld  i nval i date  the  type  of 
protection .  

6.4.4  Purg ing  test  

The room  shal l  be  vis ib l y fi l l ed  wi th  chem ical  smoke.  As  soon  as  the  room  is  fi l l ed ,  the  smoke 
supply shal l  be  tu rned  off and  the  clean  a i r supply turned  on  at the  m in imum  purg ing  rate.  By 
the  completion  of the  speci fied  purg ing  time,  a l l  vis ib le  smoke shal l  have  been  removed  from  
the  room .  

The  room  does  not have  to  be  completel y fi l l ed  wi th  smoke  at one  time,  bu t smoke  cou ld  be  
added  to  l ocations  sequentia l l y to  determ ine  i f there  are  poorl y ven ti l ated  spaces.  

6.4.5  M in imum  pressure  d i fferential  test   

A test shal l  be  made to  veri fy that the  pressurization  system  is  capable  of main tain ing  a  
m in imum  pressure  d i fferen tia l  of 25  Pa  wi th  50  %  of the  ou tlets  open  at the  m in imum  
pressurization  fl ow rate.  

6.4.6  Confirmation  of the  ratings  of the  safety devices  

Safety devices  shal l  have  an  EPL  su i table  for the  l ocation  of each  device  wi thou t  
pressurization .  Functional  and  safety requ irements  accord ing  to  6. 3. 1  shal l  be  confi rmed .  

6.4.7  Veri fication  of sequence of operation  of the  safety devices  

The sequence of operation  of the  safety devices  as  speci fied  shal l  be  veri fied  to  be  i n  
accordance  wi th  6 . 2 . 2 .   

7 Requirements  for arti ficial ly venti lated  rooms  

7. 1  General  

7. 1 . 1  Design  

The process  i n  the  room  shal l  be  des igned  to  m in im ize  the  poss ib i l i ty of the  l i beration ,  
accidental  or otherwise,  of an  abnormal  volume of gas  or l i qu id  from  g iving  rise  to  fl ammable  
concentrations  of any gas  or vapour wh ich  may not be  con trol l ed  by the  ven ti lation  system  i n  
accordance  wi th  arti ficia l  ven ti lation .   

The  hazardous  area  shal l  fi rst be  class i fi ed  wi thou t any venti l ation  so  that the  requ irements  
for safety controls  can  be  determ ined .   

7. 1 .2  Source of clean  ai r 

For arti ficia l  venti lation ,  the  clean  a i r requ i rements  of 5. 2  appl y.  For "vc",  the  a i r i n take  may 
be  l ocated  i n  a  Zone  2  area  us ing  a i r that i s  essen tia l l y free  of contam inan ts  or foreign  matter 
and  contains  no  more  than  trace  amounts  of flammable  vapour or gas  under normal  operating  
cond i ti ons.   
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7. 1 .3  M in imum  flow rate  

7. 1 . 3.1  General  

The requ ired  arti ficia l  venti l ation  flow rate  and  arrangement shal l  be  determ ined  such  that i t  i s  
sufficient to  con trol  the  i n ternal  source  of re lease  or ach ieve  the  requ i red  d i l u tion  for the  
an ticipated  re lease  cond i tions.  Th is  sha l l  be  determ ined  i n  accordance  wi th  I EC  60079-1 0-1 .  

I f conform i ty assessment (th i rd  party)  i s  sought,  i t  i s  not a  requ i rement of th is  document that 
the  conform i ty body confi rm  conformance to  I EC  60079-1 0-1 .  The  manufacturer,  or end  user 
as  re levant,  i ncludes  the  bas is  of compl iance  in  the  documentation ,  see  9. 3 .  

The  area  to  be  protected  shal l  be  managed  to  reduce the  concentration  of the  gas  or vapour 
to  l ess  than  25  %  of the  l ower flammable  l im i t.  

7. 1 .3 .2  Requirements  for process  equ ipment  instal led  in  an  arti ficial ly venti lated  
room  

The  insta l l ation  of the  equ ipment shou ld  be  such  that i n ternal  sou rces  of re lease  are  kept  to  a  
m in imum ,  for example  reserves  of non- inert gas  or l i qu id  shou ld  be  mounted  ou tside  or i n  an  
ad j oin ing  bu i l d ing .  

Al l  p ipes  that lead  flammable  substances  i n to  the  room  shal l  be  capable  of being  i so lated  
ou ts ide  the  room.  

The  d iameters  of the  gas  and  l iqu id  i n let and  ou tlet p ipes  shou ld  be  the  m in imum  necessary to  
provide  the  maximum  flow of gas  needed  by the  equ ipment and  have  adequate  s trength .  

Pressure  rel i ef devices  and  flow restrictors  shou ld  be  incorporated  whenever necessary to  
l im i t to  a  m in imal  va lue  any resu l ting  escape  of fl ammable  substances  i n to  the  room .  

7. 1 .4  Venti lation  system   

7. 1 .4. 1  General  

The d i lu ted  gases  or vapours  shal l  be  d ischarged  i n to  a  pos i ti on  i n  the  open  a i r,  free  from  any 
constructional  features  i n  wh ich  "pocketing "  cou ld  occur,  and  remote  from  any source  of cl ean  
a i r.  

Cons ideration  shou ld  be  g i ven  to  provis ion  of backup venti lation  systems  where  l oss  of 
ven ti lation  cou ld  cause  undes irable  shut-down.  

7. 1 .4.2  General  arti ficial  venti lation  

General  arti ficial  venti lation  shal l  be  arranged  to  ensure  there  i s  adequate  a i r fl ow to  con trol  
the  movement of a  re lease  and  meet the  requ i rements  of 4 . 3  and  7. 1 . 3.   

7. 1 .4.3  Local  arti ficial  venti lation  

The i n l et shal l  be  s i tuated  as  near as  practicable  to  any sources  of re lease.  The  whole  of the  
ducting  between  the  poin t of capture  and  the  exhaust sha l l  operate  be low atmospheric 
pressure  to  preven t any fl ammable  a i r m ixture  from  leaking  ou t in to  the  area  being  venti l ated ,  
i . e .  the  exhaust fan  shal l  be  ou ts ide  the  boundary of the  bu i l d ing  or room .  

I n  the  case  of open  vessels  from  wh ich  fl ammable  vapour can  escape,  extraction  can  often  be  
faci l i tated  by the  use  of an  overlapping  hood  p laced  over the  vessel  and  connected  to  the  
exhaust system .  Where  the  d istance  between  the  vessel  and  the  hood  needs  to  be  sufficient  
to  a l l ow access  for attention  to  the  con ten ts,  the  extraction  effect can  be  augmented  by a  duct 
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perforated  at i n tervals ,  fi tted  around  the  rim  of the  vessel ,  and  connected  to  the  exhaust  
system .   

NOTE  Excessive  heat  l oss  from  a  room ,  consequent  on  a  rate  of arti fi cia l  ven ti l ati on  su ffi cien t  to  exhaust a  
considerab le  vol ume of gas  or vapour escapi ng  from  a  l ocal  source,  can ,  i n  some cases,  be  prevented  or 
s i gn i fi can tl y reduced  by the  provis ion  of a  cl ean  a i r i n l et  near the  sou rce,  so  constructed  as  to  supply the  a i r for 
d i l u ti on  and  extraction  wh ich  wou ld  otherwise  be  d rawn  from  the  room  as  a  whol e.   

7. 1 .4.4  Power for venti lation  system  

The venti lation  system  shal l  be  energ ized  i ndependentl y from  the  e lectrical  power to  the  
ven ti lated  area.  

7. 1 .5  Ai r consuming  device  

I f there  i s  an  a i r consuming  device  (such  as  a  compressor or l aboratory hood)  i n  the  room ,  
sufficient  a i r shal l  be  suppl ied  to  accommodate  i ts  needs  as  wel l  as  the  needs  of the  
ven ti lation  system .  Al ternativel y,  the  a i r supply to  such  a  device  shal l  be  taken  from  a  
separate  source  of clean  a i r.  

7. 1 .6  Safety actions  when  venti lation  system  fai ls  

Upon  fa i l u re  of the  ven ti l ation  system ,  actions  shal l  be  taken  to  ensure  safety i n  accordance  
wi th  Table  3 .  

Table  3  – Safety actions  for arti ficial  venti lation  fai lure  

EPL requ i red  i nside  the  
room  (wi thout arti fici al  

venti l ation )  

EPL of equ ipment i nside  
the  room  

Safety actions  on  loss  
of arti fici al  ven ti lation  

Optional  use  of control s  

Gb  Non -hazardous  I solate  power or i n ternal  
source  of rel ease  

Add i ti onal  a l arm  optional  

Not  appl i cable  

Gb  Gc Alarm  Not  appl i cable  

Shut  down  power or 
i n ternal  source  of re l ease  
after l im i ted  d u ration  

Shut-down  not  requ i red  
where  gas  detector i s  
used  i n  accordance  wi th  
7 . 3. 4  or backup  arti fi ci al  
ven ti l ati on  i s  provided .  

Not  appl i cable  to  l ocal  
arti fi cia l  venti l ati on .  

Gc Non -hazardous  Alarm  Not  appl i cable  

Shut  down  power or 
i n ternal  source  of re l ease  
after l im i ted  d u ration  

Shut-down  not  requ i red  
where  gas  detector i s  
used  i n  accordance  wi th  
7 . 3. 4  or backup  arti fi ci al  
ven ti l ati on  i s  provided .  

Not  appl i cable  to  l ocal  
arti fi cia l  venti l ati on .  

 

7. 1 .7  Energizing  the arti ficial ly venti lated  area  

Arti ficia l  ven ti l ation  shal l  be  confi rmed  before  the  e lectrica l  supply to  the  equ ipment wi th in  the  
arti ficia l l y venti l ated  area  i s  connected  or the  flammable  substance i s  i n troduced  to  the  
ven ti lated  area.   

Provis ions  shal l  be  made  to  energ ize  the  equ ipment i n  the  venti l ated  area  safel y after fa i lu re  
of the  ven ti lation  system  i f requ i red .  Such  provis ions  i nclude  purg ing  of gases,  see  7 . 2 . 2 .  
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7.2  Purg ing  of arti ficial ly venti lated  rooms  

7.2. 1  General  

I n  add i tion  to  4 . 9 ,  the  requ i rements  i n  7 . 2. 2  appl y for an  arti ficia l l y ven ti l ated  room  wi th  a  
re lease  of a  fl ammable  substance where  the  i n ternal  source  of re lease  i s  not  shut down  on  
l oss  of arti ficia l  ven ti lation .  

7.2.2  Sequence  of operations  of the  purg ing  safety devices   

The sequence  of operations  of the  safety devices  shal l  be  as  fol l ows .  

a)  Fol lowing  the  i n i ti ation  of the  sequence,  the  purg ing  fl ow through  the  room  shal l  be  
mon i tored  i n  accordance  wi th  th is  document.  

b)  The  pu rge  time  shal l  s tart once  the  purg ing  fl ow rate  through  the  room  is  establ ished .  

c)  When  the  purge  time has  e lapsed ,  the  requ ired  arti ficia l  ven ti l ation  fl ow rate  is  
commenced  to  main tain  the  requ ired  d i l u tion  through  the  room .  At  that poin t,  the  
equ ipment that i s  not su i table  for the  requ i red  EPL  i s  perm i tted  to  be  energ ized .  

I f the  m in imum  speci fied  purg ing  fl ow rate  is  not main ta ined ,  the  timer shal l  be  ha l ted  un ti l  the  
purg ing  flow rate  i s  re-establ ished .  I f the  l oss  of purg ing  fl ow rate  persists  for l onger than  
60  s ,  the  purg ing  cycle  shal l  be  restarted .  

7.3  M in imum  safety provis ions,  safety devices  and  electrical  d isconnects  

7.3. 1  Safety devices  

The safety devices  cons isting  of the  ven ti l ation  system ,  i ts  con trols,  means  of d isconnection  
of e lectrical  power,  the  system  fan  and  i ts  motor and  (optional )  gas  detectors  or other devices  
l i sted  i n  Table  4  shal l  be  su i table  for the  requ i red  EPL wi thout  the  arti ficia l  ven ti lation .   

Al l  parts  of the  system  in  con tact wi th  the  room ,  i nclud ing  i ns ide  the  i n let duct,  are  considered  
to  be  i n  the  explos ive  atmosphere.  The  safety devices  shal l  be  used  wi th in  thei r ratings.  

Alarms  shal l  be  l ocated  where  they wi l l  be  perceived  by the  responsible  personnel .  

The  safety devices  requ ired  by th is  document form  safety-related  parts  of a  con trol  system .  

The  safety and  i n tegri ty of the  con trol  system  shal l  meet a  l evel  of re l iabi l i ty cons istent wi th  
the  fau l t to lerance requ ired  for the  re levant  types  of protection :  

•  EPL Gb wi thou t arti ficia l  ven ti lation  – a  s ing le  fau l t;  

•  EPL Gb wi thou t arti ficia l  ven ti lation  wi th  the  EPL  Gc equ ipment – a  s ing le  fau l t;  

•  EPL  Gc wi thout  arti ficial  ven ti lation  – normal  operation .  

NOTE  For the  i n teg ri ty of safety functions,  I EC 61 51 1  (a l l  parts),  I EC 61 508  (a l l  parts),  or s im i l ar standards  cou ld  
be  used .  

Devices  for d isconnection  of e l ectrical  power to  the  room  shal l  be  l ocated  in  a  non-hazardous  
area  or shal l  be  explos ion  protected .  

7.3.2  Safety devices  based  upon  equ ipment protection  l evel   

Table  4  provides  the  m in imum  requ i red  safety devices  for arti ficia l l y ven ti l ated  rooms 
accord ing  to  the  EPL.   
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Table  4 – Requi red  safety devices  for arti ficial  venti lation  

Design  cri teria  EPL requ i red  i nside  the  
room  Gb  (wi thout 

arti fi cial  venti l ation)  
and  non-hazardous  

equ ipment  

EPL requ i red  i nside  the  
room  Gb  (wi thout 

arti fi cial  venti lation)  
and  EPL Gc equ ipment  

EPL requ i red  i nside  the  
room  Gc (wi thout 

arti fi cial  venti lation)  
and  non-hazardous  

equ ipment  

Device  to  detect  l oss  of 
m in .  fl ow 

F low sensor (see  7 . 1 . 3)  F l ow sensor (see  7. 1 . 3)  F l ow sensor (see  7. 1 . 3)  

Device  to  veri fy pu rge  
period  

Tim ing  device  Time  and  fl ow marked  Time  and  fl ow marked  

Device  for detecti ng  l oss  
of a i r fl ow duri ng  purge  
(when  possibl e  refer to  
4 . 9. 2 . 1 )  

F l ow sensor (see  7 . 2 . 2)  F l ow sensor (see  7. 2 . 2)  F l ow sensor (see  7. 2 . 2)  

Device  to  d etect  presence  
of fl ammable  gas  

Gas  detector,  i f a i r i n take  
i n  Zone  2  area   
(see  7. 1 . 2)  

Gas  detector,  i f a i r i n take  
i n  Zone  2  area   
(see  7 . 1 . 2)  

Gas  detector,  i f a i r i n take  
i n  Zone  2  area   
(see  7 . 1 . 2)  

Shu t-down  device(s)  Valves  to  shu t  off fl ow of 
fl ammable  substance  

Contacts  to  d i sconnect  
power au tomatical l y  

Manual  Manual  

Device  to  avoi d  shu t-
down  

Not  appl i cable  Gas  detector (see  7. 3. 4 )  Gas  detector (see  7. 3. 4 )  

Device  to  warn  against  
en tering  a  room  due  to  
ri sk of exposu re  to  gas  or 
exp losion  

Alarm  (see  7. 3. 1 )  Alarm  (see  7. 3. 1 )  Alarm  (see  7 . 3 . 1 )  

 

7.3.3  Arti ficial  venti lation  protection  

Precau tions  against  fa i lu re  of arti ficia l  ven ti lation  can  be  taken  i n  the  form  of a i r-flow swi tches  
or pressure-operated  swi tches  fi tted  at  su i table  poin ts  i n  the  a i r ducting  and  arranged  to  g i ve  
an  a larm  and ,  where  ci rcumstances  requ i re,  to  d i sconnect equ ipment insta l led  i n  the  affected  
area  and  wh ich  does  not meet the  requ i red  EPL wi thout  arti ficia l  ven ti l ation .   

NOTE  I n  practi ce,  th i s  means  that  i n  an  area  requ i ri ng  EPL  Gb  wi thout  arti fi cia l  ven ti l ati on ,  fa i l u re  of the  arti fi ci a l  
venti l ati ng  system  causes  the  suppl y to  be  d i sconnected ,  whereas  i n  an  area  requ i ri ng  EPL Gc wi thout  arti fi ci al  
venti l ati on ,  fa i l u re  of the  arti fi ci al  venti l ati ng  system  causes  vi sual  or aud ib l e  warn i ngs  to  be  i n i ti ated .   

Al ternative l y,  gas  detectors  maybe  used  to  g i ve  an  a larm  or to  effect the  d isconnection  of the  
suppl y or both  (see  7 . 3 . 4).   

7.3.4  Gas  detectors  

The type,  quanti ty and  p lacement of detectors  i nstal led  shal l  be  based  upon  an  end-user 
process  risk evaluation  and  the  speci fic I EC standards  for gas  detection .  The  location  of gas  
detectors  wi l l  depend  on  the  gas  properties,  particu larl y dens i ty (see  I EC  60079-29  
(a l l  parts)) .  

Gas  detectors  shal l  operate  to  i solate  e lectrica l  power or suppl y of fl ammable  substance i f the  
gas  concentration  exceeds  25  %  of the  l im i ting  value.   

7.4  Loss  of arti ficial  venti lation  

I n  a  room  where  l oss  of arti ficia l  ven ti l ation  cou ld  con tribu te  to  a  bu i ld -up  of flammable  gases  
or vapours,  safety devices  shal l  be  arranged  to  provide  aud ib le  and  visual  a larms  to  warn  
personnel  against en tering  the  room  due  to  the  existence  of a  poten tia l l y dangerous  cond i tion .  
Alarms  shal l  a lso  be  aud ible  i ns ide  the  room  warn ing  personnel  to  leave  the  room .  The  room  
shal l  be  marked  in  accordance wi th  8. 3 .  
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7.5  Veri fication  for arti ficial ly venti lated  rooms  

7.5. 1  General  

Subclause  7. 5  addresses  veri fication  e i ther on-s i te  or at the  manufacturer’s  faci l i ty where  the  
room  is  bu i l t,  and  ducti ng  may be  completed  on-s i te.  Al l  assessments  and  tests  shal l  be  
carried  ou t by persons  having  the  appropriate  competence.   

An  assessment and  test report documenting  the  safety aspects  of the  venti l ated  room  and  the  
find ings  of th is  veri fication  process  shal l  be  retained  in  the  techn ica l  documentation .  

Tests  j udged  to  be  unnecessary may be  om i tted  provided  j usti fication  for the  om iss ion(s)  i s  
i ncluded  i n  the  techn ical  documentation .  

7.5.2  Tests  

The room  shal l  be  subjected  to  the  fol l owing  tests  as  appl icable:  

•  pu rg ing  test;  

•  m in imum  ven ti l ation  flow rate  test;  

•  confi rmation  of the  ratings  of the  safety devices;  

•  veri fication  of sequence of operation  of the  safety devices;  

•  testing  of ven ti lation  system .  

7.5.3  Purg ing  test  

The room  shal l  be  vis ib l y fi l l ed  wi th  chem ical  smoke.  As  soon  as  the  room  is  fi l l ed ,  the  smoke 
suppl y shal l  be  turned  off and  the  clean  a i r supply turned  on  at the  m in imum  purg ing  rate.  By 
the  completion  of the  speci fied  purg ing  time,  a l l  vis ib le  smoke shal l  have  been  removed  from  
the  room .  

The  room  does  not have  to  be  completel y fi l l ed  wi th  smoke at one  time,  bu t smoke  may be  
added  to  l ocati ons  sequentia l l y to  determ ine  i f there  are  poorl y ven ti l ated  spaces.  

7.5.4  M in imum  venti lation  flow rate  test  

A test shal l  be  made  to  veri fy that the  venti l ation  system  is  capable  of main ta in ing  the  
m in imum  flow rate  requ ired  wi th  50  %  of the  ou tl ets  closed .  

7.5.5  Confirmation  of the  ratings  of the  safety devices  

Safety devices  shal l  have  the  requ i red  EPL wi thout arti ficia l  venti l ation  and  ratings,  and  meet 
performance requ i rements.  Functional  and  safety requ i rements  accord ing  to  7. 3. 1  shal l  be  
confi rmed .  

Veri fication  of rati ngs  and  performance  requ irements  may be  by manufacturer’s  
documentation .  

7.5.6  Veri fication  of sequence of operation  of the  safety devices  

The sequence of operation  of the  safety devices  as  speci fi ed  shal l  be  veri fied  to  be  in  
accordance  wi th  7 . 2. 2 .   
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7.5.7  Testing  of venti lation  system  

7.5.7.1  General  

Tests  shal l  be  conducted  to  prove  that the  ven ti lation  system  is  su i table  for the  envi ronmenta l  
s i tuation  i n  wh ich  the  e lectrical  equ ipment i s  insta l led .  Any systems purporti ng  to  comply wi th  
th is  document shal l  be  so  tested .   

7.5.7.2  Venti lation  test  

Where  there  is  a  con tinuous  or primary in ternal  source  of re lease,  the  ven ti l ation  system  and  
the  process  shal l  be  run  under normal  cond i tions  of operation  for at l east 5  m in .   

During  and  on  completion  of th is  period ,  the  concentration  of flammable  a i r m ixture  shal l  not  
exceed  25  %  of the  l ower fl ammable  l im i t  i n  the  reg ion  to  be  protected .   

Where  there  is  a  secondary i n ternal  source  of re lease,  the  resu l ts  of calcu lation  or model l i ng  
may be  used  to  veri fy the  venti l ation .  

7.5.7.3  Safety device  

7.5.7.3.1  Ai r-flow sensing  devices  

Air-fl ow sens ing  devices  provided  for the  operation  of a l arm  and  e lectrica l  tri p  devices  shal l  
be  tested  to  operate  when  the  a i r ve loci ty fa l l s  below the  perm i tted  m in imum  va lue.   

7.5.7.3.2  Gas  detectors  

Gas  detectors  provided  for the  operation  of a l arm  and  e lectrical  trip  devices  shal l  be  tested  to  
operate  before  the  flammable  concentration  of gas  or vapour exceeds  25  %  of the  l ower 
flammable  l im i t.   

8 Marking  

8. 1  General  

I n  add i ti on  to  the  requ i rements  of I EC  60079-0 ,  the  marking  shal l  i ncl ude  the  symbol  for each  
type  (or level )  of protection  used :  

•  "pb" :  pressurization  (for EPL Gb  or Db);  

•  "pc":  pressurization  (for EPL Gc or Dc);  

•  "vc":  arti ficia l  ven ti lation  ( for EPL  Gc).   

Where  types  (or l evels)  of protection  are  used  together,  marking  shal l  be  as  g i ven  i n  
I EC 60079-0.  

8.2  Marking  of pressurized  rooms  

Pressurized  rooms shal l  be  marked  at  a  read i l y vi s ible  l ocation  as  fol l ows:  

•  the  word ing :  "Pressurized  Room";  

•  the  name of the  manufacturer or agen t responsib le  for the  i nstal lation ;  

•  the  name or des ignation  of the  pressurized  room ;  

•  the  groups  and  temperature  class  of explosion  protected  equ ipment i n  the  pressurized  
room ;  

•  the  volume of the  pressurized  room,  the  m in imum  purge  fl ow rate  and  m in imum  purge  
duration ;  
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•  the  m in imum  pressure  d i fferential  i n  operation .  

Markings  us ing  equ iva len t text may be  used .  

The  i solati ng  swi tch  shal l  be  cl earl y marked :   

"WARNING  – Run  purge  system  for T m in  before  energ izing  the  i nstal l ation ,  u n less  the  

atmosphere  ins ide  the  room  is  known  not  to  be  hazardous. "  

where  T i s  the  m in imum  speci fied  time to  purge  the  room.  

Al l  doors  to  the  pressurized  room  shal l  be  clearl y marked  on  the  i ns ide  and  the  outs ide  wi th  
the  fol lowing :   

"WARNING  – Pressurized  room  – Keep door closed . "  

Each  i n frequentl y used  entrance  to  a  room  in  an  area  requ i ri ng  EPL Gc or Gb  or Dc or Db  for 
the  i n ternal  equ ipment shal l  be  marked  to  restrict  access  such  as  wi th  the  fo l l owing :  

"RESTRICTED ACCESS"  

An  a i rlock shal l  be  cl earl y marked  wi th  the  fol l owing :  

"WARNING  – Veri fy other door is  closed  before  open ing  th is  door. "  

Each  entrance  to  a  room  where  l oss  of pressurization  cou ld  resu l t  i n  an  a larm  ind icating  an  
explos ion  hazard  from  bu i l d -up  of fl ammable  gas  or vapours  shal l  be  clearl y marked  wi th  the  
fol l owing :  

"DANGER – Do  not en ter when  a larm  sounds,  room  conta ins  a  dangerous  l evel  of explosive  
atmosphere  and  i s  an  explos ion  hazard . "  

8.3  Marking  for arti ficial ly venti l ated  rooms  

Arti ficia l l y venti l ated  rooms  shal l  be  marked  at  a  read i l y vis ible  l ocation  as  fol lows:  

•  the  word ing :  "Venti l ated  Room  protected  by arti ficia l  ven ti l ation ";  

•  the  name of the  manufacturer or agen t responsib le  for the  i nstal lation ;  

•  the  name or des ignation  of the  ven ti lated  room ;  

•  the  groups  and  temperature  class  of explosion  protected  equ ipment i n  the  ven ti lated  room ;  

•  the  volume of the  venti l ated  room ,  the  m in imum  purge  fl ow rate  and  m in imum  purge  
duration ;  

•  the  requ i red  arti ficia l  ven ti l ation  fl ow rate.  

Markings  us ing  equ ivalen t text may be  used .  

I f not a  complete  room ,  then  s im i lar markings  may be  appl ied  close  to  the  ven ti l ated  area,  for 
example  on  the  ven ti lation  hood .  

Where  purg ing  is  requ i red ,  the  i solati ng  swi tch  shal l  be  clearl y marked  wi th  the  fol lowing :   

"WARNING  – Run  fan  for T m in  before  energ izing  the  i nsta l lation ,  un less  the  atmosphere  

i nside  the  room  is  known  not  to  be  hazardous. "  

where  T i s  the  m in imum  speci fied  time to  purge  the  room .  
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Where  the  posi tion  of a  door is  s ign i ficant wi th  respect to  the  venti l ation  performance,  i t  sha l l  
be  clearl y marked  on  the  i ns ide  and  the  outs ide  wi th  the  posi ti on  that i s  to  be  mainta ined ,  for 
example:   

"WARNING  – Venti l ated  room  – Keep door closed . "  

9  Instructions  

9. 1  General  

The documentation  shal l  i ncl ude  a l l  i nstructions  as  requ i red  by I EC  60079-0 .  I n  add i tion ,  9 . 2  
to  9 . 4  appl y.  

9.2  Techn ical  documentation  for pressurized  rooms  

For pressurized  rooms,  the  documentation  shal l  a lso  i nclude  the  fol lowing  as  a  m in imum:  

•  the  i n ternal  volume of the  room  i nclud ing  the  volume of the  ducts;  

•  m in imum  quanti ty of cl ean  a i r requ i red  for purg ing ;  

•  m in imum  purg ing  fl ow rate;  

•  m in imum  purg ing  duration ;  

•  m in imum  pressure  d i fferentia l ;  

•  the  poin t or poin ts  at wh ich  the  pressure  is  to  be  mon i tored ;  

•  l ocation  of the  ai r i n takes,  and  ou tl ets  when  ou tlets  are  used .  For example,   
documentation  shal l  i den ti fy whether the  location  of the  a i r i n take  i s  i n  a  Zone  2  location ;  

•  range  of temperatures  for the  clean  a i r at the  i n lets  to  the  room ,  see  5. 3 ;  

•  perm i tted  range  of operati ng  temperature  wi th in  the  room;  

•  i n formation  regard ing  any i n ternal  or external  equ ipment i n tended  to  remain  energ ized  
when  the  pressurization  system  is  not active;  

•  gas  detection  as  appl icable .  

For pressurization  "p" ,  a  functional  sequence  d iagram  shal l  be  provided  – for example  a  tru th  
tab le,  state  d iagram ,  flow chart,  etc.  – to  define  the  action  of the  con trol  system .  The  
sequence d iagram  shal l  clearl y identi fy and  show the  operational  s tates  of the  safety devices  
and  ensu ing  actions.  Functional  tests  shal l  be  conducted  to  veri fy conform ity to  the  d iagram ,  
see  6. 4. 7.  The  d iagram  shal l  i ncl ude  the  fol lowing :  

a)  purg ing  cycle ;  

b)  de lays  programmed  in  i f pressure  d i fferen tia l  device  trips ,  bu t  door i s  detected  to  be  open ;  

c)  de lays  programmed  i n  i f pressure  d i fferentia l  device  tri ps,  bu t  gas  detector shows  no  
hazardous  atmosphere.  

9.3  Techn ical  documentation  for arti ficial ly venti lated  rooms  

For venti l ated  rooms,  the  documentation  shal l  a lso  i nclude  the  fol l owing  as  a  m in imum:  

– a l l  i n formation  re lati ng  to  the  use  of I EC  60079-1 0-1 ;  

– the  i n ternal  volume of the  room  includ ing  the  volume of the  ducts;  

– the  maximum  surface  temperature  of equ ipment wi th in  the  room ;  

– m in imum  quanti ty of cl ean  a i r requ ired  for purg ing ;  

– m in imum  purg ing  fl ow rate;  

– m in imum  purg ing  duration ;  
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– requ i red  arti ficia l  venti lation  fl ow rate;  

– l ocation  of the  ai r i n takes,  and  ou tlets  when  ou tlets  are  used .  For example,   
documentation  shal l  i den ti fy whether the  location  of the  a i r i n take  is  i n  a  Zone  2  l ocation ;  

– range  of temperatures  for the  clean  a i r at the  i n lets  to  the  room ,  see  5. 3 ;  

– perm i tted  range  of operati ng  temperature  wi th in  the  room;  

– i n formation  regard ing  any i n ternal  or external  equ ipment i n tended  to  remain  energ ized  
when  the  venti l ation  system  is  not  active;  

– gas  detection  as  appl icable .  

For arti ficia l  ven ti lation  "v" ,  a  functional  sequence d iagram  shal l  be  provided  – for example  a  
tru th  table,  s tate  d iagram ,  flow chart,  etc.  – to  define  the  action  of the  con trol  system .  The  
sequence d iagram  shal l  cl earl y identi fy and  show the  operational  s tates  of the  safety devices  
and  ensu ing  actions.  Functional  tests  shal l  be  conducted  to  veri fy conform i ty to  the  d iagram .   

The  d iagram  shal l  i ncl ude  the  fol lowing :  

a)  purg ing  cycle;  

b)  delays  programmed  in  i f ven ti lation  device  tri ps;  

c)  de lays  programmed  i n  i f ven ti l ation  device  tri ps,  bu t gas  detector shows  no  hazardous  
atmosphere.  

9.4  Techn ical  documentation  for rooms protected  by pressurization  and  arti ficial  
venti lation  combined  

Documentation  for pressurized  and  arti ficia l l y ven ti l ated  rooms  shal l  i nclude  the  fo l l owing :  

•  a  l i st of equ ipment i nsta l l ed  i ns ide  the  pressurized  room  and ,  where  appl icable,  the  type  of 
protection ,  apparatus  grouping  and  temperature  class  of each ;  

•  the  manufacturers '  safety i nstructions  for a l l  i nsta l l ed  equ ipment;  

•  the  settings  of a l l  protecti ve  devices;  

•  detai l s  of the  ven ti l ation  system  and  operational  i nstructions;  

•  the  m in imum  operating  pressure  and  a i r flow;  

•  resu l ts  of test measurements  of pressures  wi th in  the  pressurized  room  under purge  and  
normal  operating  cond i ti ons;  

•  va lues  of the  m in imum  pu rge  fl ow rate  and  m in imum  purge  duration  time  for the  
pressurized  room;  

•  such  characteristics  of non-explos ion  protected  apparatus  as  may affect  safety;  

•  date  of i nsta l l ation  and  of comm ission ing  tests;  

•  date  and  nature  of any mod i fication  (see  9 . 5) .  

9.5  Modifications  

The i nstructions  g iven  i n  9. 2  and  9. 3  shal l  be  revised  when  any mod i fications  are  made to  the  
pressurized  room  or arti fi cial l y ven ti l ated  room  after construction  and  commission ing  and  after 
any changes  affecti ng  the  speci fications.  
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Annex A 
(informative)  

 
Maintenance 

A.1  Periodic veri fication  

I n  add i tion  to  the  acti vi ties  requ ired  by I EC  60079-1 7,  the  fol lowing  shou ld  be  veri fi ed  on  a  
period ic basis :  

•  performance  of safety devices  and  functions ;  

•  i n tegri ty of ducting ;  

•  i n tegri ty of penetrations;  

•  whether the  documentation  requ ired  i n  Clause  9  for safe  shu t-down  and  start-up  is  sti l l  
appropriate;  

•  i nstructions.  

A.2  Modifications  

Mod i fication  of the  room  and  i ts  contents  (e. g .  e lectrical  equ ipment,  safety device,  or p l an t 
des ign  and  main tenance  factors  that may affect the  poten tia l  for an  i n ternal  re lease)  shou ld  
be  assessed  to  ensure  that i t  does  not comprom ise  the  type  of protection .  The  resu l ts  of the  
assessment shou ld  be  documented .  
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Annex B  
(informative)  

 
Guidel ines  when  pressurization  or 

arti ficial  venti lation  is  not immediately restored  

Rooms wi l l  sometimes  conta in  equ ipment and  ci rcu i ts  wh ich  due  to  thei r cri tica l i ty of operation  
have  to  remain  in  service  even  in  the  presence of fa i l ed  pressurization  or arti ficia l  ven ti l ation .  
Some acts  and  regu lations  even  recogn ize  that i t  i s  preferable  to  main ta in  an  energ ized  ci rcu i t  
where  i t  can  be  demonstrated  that to  de-energ ize  and  shut down  wou ld  l ead  to  a  more  unsafe  
cond i ti on .  I n  such  cases ,  add i tional  l ayers  of protection  can  be  requ ired ,  especia l l y for ci rcu i ts  
whose nature  of appl ication  and  operation  may requ ire  energ ization  at a l l  t imes.  Examples  
i nclude  bu t are  not  l im i ted  to,  fi re  and  gas  detection  systems  and  essentia l  p l an t controls.  
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Annex C  
(informative)  

 
Examples  of appl ications  and  associated  guidel ines  

C.1  Examples  of appl ications  

Examples  of appl ications  where  th is  document can  be  used  i nclude,  bu t  are  not l im i ted  to,  an  
anal yser room/gas  analyser,  a  metering  s tation ,  a  con trol  room/compartmen t,  a  qua l i ty 
l aboratory,  and  a  gas  tu rbine  enclosure  or room .   

I t  i s  normal  i ndustry practice  that when  an  i n ternal  source  of flammable  substance  exists ,  i n  
add i ti on  to  arti ficia l  ven ti l ation ,  gas  detection  i s  used  to  veri fy that the  concentration  of 
flammable  substance has  not exceeded  25  %  of the  l im i ting  va lue.  

C.2  Guidel ines  for gas  turbine enclosure/package 

I ndustry stud ies  have  demonstrated  that for the  des ign  of gas  turbine  enclosures  and  
ven ti lation  systems,  a  gas  anal ys is  and  model l i ng  tool  such  as  computational  fl u id  d ynam ics  
(CFD)  may be  the  best tool  to  determ ine  the  appropriate  purge  rate  and  l ocations  for gas  
detectors.  

I t  i s  normal  i ndustry practice  to  accept that when  pressurization  or arti ficia l  ven ti l ation  is  l ost,  
cri tical  functions  necessary for protection  of personnel ,  and  process  mon i toring  or protection  
of the  equ ipment wi th in  the  room  or enclosure  may remain  energ ized  provided  that:   

•  immed iatel y upon  detection  of pressurization  or arti ficia l  venti l ation  loss  or i n  the  case  
when  the  concen tration  of flammable  substance exceeds  25  %  of the  l im i ti ng  value,  the  
flammable  substance suppl y is  shut  off external  to  the  room  or enclosure;  and  

•  the  i n ternal  p ip ing  or con ta inment of the  flammable  substance i s  depressurized  and  vented  
to  a  non-hazardous  area  external  to  the  room  or enclosure  unti l  a l l  the  e lectrical  
equ ipment i s  de-energ ized  or arti ficia l  venti lation  or pressurization  can  be  re-establ ished ,  
and  the  concentration  of the  flammable  substance  i s  be low 25  %  of the  l im i ti ng  va lue.  
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