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O f f i c i a l  N F P A  Def in i t i ons  

S~ALL is i n t e n d e d  to  i n d i c a t e  r e q u i r e m e n t s .  

SHOULn is i n t e n d e d  to  i n d i c a t e  r e c o m m e n d a t i o n s  or  t h a t  w h i c h  is adv i s ed  
b u t  n o t  r equ i r ed .  

APPROVED* m e a n s  a c c e p t a b l e  to  t h e  a u t h o r i t y  h a v i n g  ju r i sd ic t ion .  I n  de t e r -  
m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i o n s  or  p r o c e d u r e s ,  e q u i p m e n t  o r  m a t e r i a l s ,  
t he  a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  m a y  base  a ~ c e p t a n c e  o n  c o m p l i a n c e  w i t h  N F P A  
or  o t h e r  a p p r o p r i a t e  s t a n d a r d s .  I n  t he  a b s e n c e  of such  s t a n d a r d s ,  s a id  a u t h o r i t y  
m a y  r equ i r e  ev idence  of  p r o p e r  i n s t a l l a t i on ,  p r o c e d u r e  o r  use.  T h e  a u t h o r i t y  h a v i n g  
j u r i sd i c t i on  m a y  a lso  re fer  to  t he  l i s t ings  o r  l abe l ing  p r ac t i c e s  of n a t i o n a l l y  recog-  
nized t e s t i n g  l abo ra to r i e s ,  i n s p e c t i o n  agenc ies ,  o r  o t h e r  o r g a n i z a t i o n s  c o n c e r n e d  
wi th  p r o d u c t  e v a l u a t i o n s  w h i c h  a re  in  a pos i t ion  to  d e t e r m i n e  c o m p l i a n c e  w i th  a p -  
p r o p r i a t e  s t a n d a r d s  for  t h e  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  t h e  s a t i s f a c t o r y  
p e r f o r m a n c e  of s u c h  e q u i p m e n t  or  m a t e r i a l s  in  a c t u a l  usage .  

* The National Fire Protection Association does not approve, inspect or certify any  instal- 
lations, procedures, equipment or materials nor does it approve or evaluate testing laboratories. 

LISTED: E q u i p m e n t  or  m a t e r i a l s  i n c l u d e d  in a l is t  p u b l i s h e d  b y  a n a t i o n a l l y  
r ecogn ized  t e s t i n g  l a b o r a t o r y ,  i n spec t i on  a g e n c y ,  or  o t h e r  o r g a n i z a t i o n  c o n c e r n e d  
w i th  p r o d u c t  e v a l u a t i o n  t h a t  m a i n t a i n s  pe r iod ic  i n spec t i on  of p r o d u c t i o n  of l i s ted  
e q u i p m e n t  o r  ma te r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t he r  t h a t  t h e  e q u i p m e n t  o r  
m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  or  h a s  been  t e s t ed  a n d  f o u n d  s u i t a b l e  
for  use  in  a specif ied m a n n e r .  

LA~ELED: E q u i p m e n t  o r  m a t e r i a l s  to  w h i c h  h a s  been  a t t a c h e d  a label ,  s y m b o l  
or  o t h e r  i d e n t i f y i n g  m a r k  of a n a t i o n a l l y  r ecogn ized  t e s t i ng  l a b o r a t o r y ,  i n s p e c t i o n  
a g e n c y ,  o r  o t h e r  o r g a n i z a t i o n  c o n c e r n e d  w i th  p r o d u c t  e v a l u a t i o n  t h a t  m a i n t a i n s  
pe r iod ic  i n spec t ion  of p r o d u c t i o n  of l abe led  e q u i p m e n t  or  ma t e r i a l s ,  a n d  b y  whose  
l abe l ing  is i n d i c a t e d  c o m p l i a n c e  w i t h  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  t e s t s  to  
d e t e r m i n e  s u i t a b l e  u s a g e  in  a specif ied m a n n e r .  

AUTHORITY HAVING JURISDICTION: T h e  o r g a n i z a t i o n ,  office o r  i n d i v i d u a l  re-  
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  i n s t a l l a t i on ,  or  a p rocedu re .  

S t a t e m e n t  on  N F P A  P r o c e d u r e s  
This material has been developed in the interest of safety to life and property under the 

published procedures of the National Fire Protection Association. These procedures are de- 
signed to assure the appointment of technically competent Committees having balanced 
representation from those vitally interested and active in the areas with which the Committees 
are concerned. While these procedures assure the highest degree of care, neither the National 
Fire Protection Association, its members, nor those participating in its activities accepts any 
liability resulting from compliance or noncompliance with the provisions given herein, for any 
restrictions imposed on materials or processes, or for the completeness of the text. 

NFPA has no power or authori ty to police or enforce compliance with the contents of this 
document and any certification of products stating compliance with requirements of this docu- 
ment  is made a t  the peril of the certifier. 

C o p y r i g h t  and  R e p u b l i s h i n g  R i g h t s  
Thi s  p u b l i c a t i o n  is c o p y r i g h t e d  © b y  the  N a t i o n a l  F i re  P r o t e c t i o n  Asso-  

c ia t ion .  P e r m i s s i o n  is g r a n t e d  to  r e p u b l i s h  in  full t he  m a t e r i a l  he re in  in  laws,  
o r d i n a n c e s ,  r egu l a t i ons ,  a d m i n i s t r a t i v e  o rde r s  or  s imi la r  d o c u m e n t s  i s sued  b y  
pub l i c  a u t h o r i t i e s .  All o t h e r s  des i r ing  pe rmiss ion  to  r e p r o d u c e  th i s  m a t e r i a l  in  
who le  o r  in  p a r t  sha l l  c o n s u l t  t h e  N a t i o n a l  F i r e  P r o t e c t i o n  Assoc ia t ion .  
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1974 Edition of No. 496 

The 1974 edition is a complete revision of the preceding (1972) 
edition. 

Origin and Development of No. 496 

This text was developed by the Sectional Committee on Electrical 
Equipment  in Chemical Atmospheres of the NFPA Committee on 
Chemicals and Explosives. I t  was processed in accordance with 
NFPA Regulations Governing Technical Committees. Part  A 
was adopted as a Tentative Standard at the 1966 NFPA Annual 
Meeting, and, with amendments,  was adopted as an Official 
Standard at the 1967 Annual Meeting. 

Part  B was tentatively adopted in 1970 and officially adopted in 
1971. The 1971 edition of this standard was approved by the 
American National Standards Institute under date of January  18, 
1972 and designated ANSI C106.1. The 1974 edition is being sub- 
mitted for similar approval. The ANSI designation and date of 
approval will be printed on the front cover of copies of this edition 
printed after approval has been received. 

Amendments were adopted in 1972 and 1974. 

Amendments Adopted in 1974 

A complete revision including removal of all recommendations 
from the body of the standard to Appendix A, use of a new number- 
ing system and other editorial changes to bring the standard into 
compliance with the Manual  of Style for NFPA Codes and Stan- 
dards. 
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Standard for 

Purged and Pressurized Enclosures for 

Electrical Equipment in Hazardous Locations 

NFPA No. 4 9 6 - - 1 9 7 4  

P A R T  A. P U R G E D  E N C L O S U R E S  F O R  E L E C T R I C A L  
E Q U I P M E N T  I N  C L A S S  I H A Z A R D O U S  L O C A T I O N S  

Chapter 1 General Provisions 

1-1 Object and Scope.  

1-1.1" The  object  of Par t  A of this S t a n d a r d  is to provide  infor- 
ma t ion  for the design of purged  enclosures for the purpose  of e l imin-  
a t ing  or  reducing  wi thin  the enclosure a Class I haza rdous  locat ion 
classification, as defined in Art ic le  500 of the National Electrical Code, 
N F P A  No. 7 0 - - 7 9 7 4 .  By this means,  e q u i p m e n t  which  is not  
otherwise accep tab le  for haza rdous  locat ions m a y  be ut i l ized in 
accordance  with  the National Electrical Code. 

1-2 Equipment and Locations Covered. 

1-2.1 Pa r t  A of this S t a n d a r d  applies  to instruments ,  control  
rooms, motors,  mo to r  controllers,  switchgear ,  and  s imilar  equip-  
ment .  

1-2.2 Par t  A of this S t a n d a r d  applies  to locat ions where  f lam- 
mable  gases or  vapors  m a y  be present  in a i r  in concent ra t ions  suffi- 
cient  for the locations to be classified as hazardous .  

*An asterisk beside a number indicates that Appendix A contains related 
information. 

Appendix A 
Appendix A is not apart o/this Standard. It is included for information purposes only. 

AI-I.1 Electrical equipment should be located in the area having as low a 
degree of hazard classification as practicable. 
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1-3 Degree of Hazard. 

1-3.1 There are two degrees of hazard: 1, normally hazar- 
dous (Division 1), and 2, hazardous only under abnormal conditions 
(Division 2). 

1-3.2 The degree of hazard may be safely reduced (Division 
1 to Division 2), or may be eliminated (Division 1 or Division 2 to 
nonhazardous) by purging, provided the installations are properly 
designed, installed, and maintained. 

1-4 Definitions. 

Division 1 Locations are those (1) in which hazardous concen- 
trations of flammable gases or vapors exist continuously, intermit- 
tently, or periodically under normal operating conditions; (2) in 
which hazardous concentrations of such gases or vapors may exist 
frequently because of repair or maintenance operations or because 
of leakage; or (3) in which breakdown or faulty operation of equip- 
ment or processes which might release hazardous concentrations of 
flammable gases or vapors might also cause simultaneous failure of 
electrical equipment. 

Division 2 Locations are those (1) in which volatile flammable 
liquids or flammable gases are handled, processed or used, but in 
which the hazardous liquids, vapors or gases will normally be con- 
fined within closed containers or closed systems from which they 
can escape only in case of accidental rupture or breakdown of such 
containers or systems, or in case of abnormal operation of equip- 
ment;  (2) in which hazardous concentrations of gases or vapors are 
normally prevented by positive mechanical ventilation, but which 
might become hazardous through failure or abnormal operation of 
the ventilating equipment;  or (3) which are adjacent to Division 1 
locations, and to whicfi hazardous concentrations of gases or vapors 
might occasionally be communicated unless such communication is 
prevented by adequate positive-pressure ventilation from a source of 
clean air, and effective safeguards against ventilation failure are pro- 
vided. 

Purging is the process of supplying an enclosure with clean air or 
an inert gas at sufficient flow and positive pressure to reduce to an 
acceptably safe level the concentration of any flammable gases or 
vapors initially present, and to maintain this safe level by positive 
pressure with or without continuous flow. 
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Type  X Purg ing  reduces the classification within an enclosure 
from Division 1 to nonhazardous. 

Type  Y Pu r g ing  reduces the classification within an enclosure 
from Division 1 to Division 2. 

Type  Z Pu r g ing  reduces the classification within an enclosure 
from Division 2 to nonhazardous. 
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Chapter 2 Purged Instrument and Other Small Enclosures 

2-1 Scope. 

2-1.1 Chapter  2 applies to enclosures with a gross in ternal  vol- 
ume not  exceeding 10 cubic feet. For  larger enclosures see Chapters 
3 and  4. 

2-2 General Requirements. 

2-2.1 The  enclosure shall be of such noncombust ib le  material  
and  construct ion that  is not  likely to be broken under  conditions to 
which it is likely to be subjected. 

2-2.2 Any window in a purged enclosure shall be tempered 
glass at least ~ inch thick, shatterproof glass or other shatterproof 
material .  

2-2.3 If  hazardous vapors or gases have collected within the 
enclosure, either because the enclosure has been opened or the purge 
has failed, then the enclosure shall be purged. 

2-2.3.1 
concentrations,  
enclosure. 

Once the enclosure has been purged of hazardous 
positive pressure shall be main ta ined  within the 

NOTE: It is not obligatory to maintain any given flow rate. 

2-2.4* Compar tments  within the main  enclosure or ad jacent  
enclosures connected to the ma in  enclosure shall be considered 
separately and  protection shall be provided by one of the following 
three methods : 

Appendix A (Continued) 
A2-2.4 In order for any internal or adjacent enclosure to be automatically 

purged as the main enclosure is purged, adequate vents must be provided to 
permit air circulation between it and the main enclosure. The area required 
to provide adequate venting will obviously depend upon the internal or adja- 
cent enclosure. It is considered that meeting this requirement will prevent the 
formation of unpurged pockets of gas within the enclosure. It is not intended 
to imply that internal or adjacent enclosures not meeting these venting re- 
quirements are prohibited but that such enclosures must be provided with 
their own purging gas connections. 
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1. T h e  c o m p a r t m e n t  shall be vented  to the ma in  enclosure by  
nonres t r ic ted  top and  bo t t om vents, c o m m o n  to the pu rged  ma in  
enclosure,  having a m i n i m u m  size for each  vent  of one square  inch  
per  400 cubic  inches of the volume of the in terna l  or ad jacen t  
enclosure.  

2. T h e  c o m p a r t m e n t  shall be separa te ly  purged,  or 
3. T h e  equ ipmen t  in the c o m p a r t m e n t  shall be pro tec ted  by  

o ther  a p p r o v e d  means.  

2-2.5 To exclude the en t rance  of f l ammable  vapors  or  gases 
in the  event  tha t  the enclosure is opened  or the purg ing  system fails, 
sui table  devices such as indicators  or  interlocks shall be provided .  

2-2.6 T h e  purg ing  supply  shall be essentially free of dust  and  
liquids, which  can p lug  small  openings.  I t  shall  conta in  no more  
than  t race  amounts  of f l ammable  vapors  or  gases. 

2-2.6.1 Air  of no rma l  ins t rument  qua l i ty  shall be consid- 
e red  accep tab le  as shall o ther  sui table supplies such as iner t  gas. 

NOTE: Ordinary plant compressed air is usually not suitable. 

2-2.6.2 T h e  compressor  suction line shall be designed to pre-  
vent  leaks which  might  pe rmi t  hazardous  vapors  to be d r a w n  into 
the compressor.  

2-2.6.3 If  a i r  is used the compressor  in take  shall  be loca ted  
in a nonhaza rdous  area.  

2-2.6.4* If  the compressor  suction line passes th rough  a 
hazardous  area,  it  shall be const ructed  of noncombus t ib le  mater ia l ,  
designed to prevent  leaks of haza rdous  vapor  into the system, and 
sui tably  pro tec ted  agains t  mechanica l  d a m a g e  and  corrosion. 

2-2.7 W h e n  double  purg ing  is used, i.e., a room vent i la ted  to 
make it Division 2 and  conta in ing  a device wi th  open contacts  pro-  
tected by  purging,  the  two sources of a i r  shall  be i ndependen t  or  
au toma t i c  shu tdown shall be provided .  

2-3 Specific Requirements for Type Z Purging. 
NOTE: Type Z purging reduces the classification within an enclosure 
from Division 2 to nonhazardous. A hazard is created under Type Z con- 
ditions only if the purge should fail at the same time the area which is nor- 
really nonhazardous becomes hazardous. Because of this, it is not consid- 
ered essential to remove power from the equipment upon failure of the purge 

Appendix A (continued) 
A2-2.6.4 The compressor suction line should preferably not pass through 

any area having hazardous atmospheres. 
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but only that adequate warning must be provided to prevent continuing 
operation without purge protection. 

2 -3 .1"  P o w e r  shall  no t  be  t u r n e d  on unt i l  a t  least  fou r  enc lo-  
sure v o l u m e s  of  pu rge  gas h a v e  passed t h r o u g h  the  enc losure  wh i l e  
m a i n t a i n i n g  an  i n t e rna l  enc losure  pressure  of  a t  least  0.1 inch  of  
wa te r .  

Exception: Power may be turned on immediately if a pressure of at least O. 1 
inch of water exists and if  the atmosphere within the enclosure is known to be 
nonhazardous. 

2-3 .2*  T h e  enc losure  shall  be m a i n t a i n e d  u n d e r  a posi t ive  
pressure  of  n o t  less t h a n  0.1 i n c h  of  w a t e r  w h e n  the  p o w e r  is on. 

2°3.3* U n d e r  n o r m a l  o p e r a t i o n  the  ex t e rna l  enc losure  t em-  
p e r a t u r e  or  the  t e m p e r a t u r e  of  the  egress a i r  shal l  no t  e x c e e d  80 
p e r c e n t  of  the  ign i t ion  t e m p e r a t u r e  (°C) of  the  v a p o r  or  gas i n v o l v e d  
as d e t e r m i n e d  by  M e t h o d  of  T e s t  for A u t o g e n o u s  I g n i t i o n  T e m -  
pe ra tu re s  of  P e t r o l e u m  Produc t s ,  A S T M  D2155-66 .  (See B I  in 
Appendix B.) 

Exception: Temperature limits of the gases or vapors involved may be ex- 
ceeded iJ a qualified testing laboratory has determined that the excessively hot 
components will not ignite the specific gases or vapors involved. 

2 - 3 . 4  A visual  o r  a u d i b l e  a l a r m  to ind ica te  p u r g e  system 
fa i lure  shall  be  p r o v i d e d .  Safe ty  in te r locks  shall  n o t  be  r equ i r ed .  

2 -3 .4 .1  T h e  a l a r m  shall  be  so l oca t ed  t h a t  it can  be r ead i ly  
seen o r  hea rd .  

Appendix A (continued) 
A2-3.1 Any time the enclosure has been opened or the purging gas removed, 

there exists the possibility that explosive gases or vapors have accumulated 
within the enclosure. For enclosures effectively divided by internal parts into 
two or more separate spaces a greater purge volume may be advisable. 

A2-3.2 The reason for requiring that a positive pressure be maintained is 
to prevent flammable vapors or gases from being forced into the enclosure by 
external air velocities. 

A2-3.3 In the event that an external enclosure temperature in excess of the 
ignition temperature of the gas or vapor involved existed, it is obvious the 
purging cannot prevent an explosion; therefore, it is essential that excessive 
surface temperature be prevented, except when it has been specifically shown 
to be safe by a qualified testing laboratory. 
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2=3.4.2 I t  shall be acceptable for the visible or audible 
a larm device to be mechanical, pneumatic,  or electric. 

2-3.4.3 I f  the alarm device is electrical it shall be suitable 
for use in the location in which it is installed. 

2-3.4.4 I f  the alarm device is pneumatic any restriction 
between it and the enclosure shall have passages no smaller than the 
smallest passage before the pneumatic device in order to avoid 
plugging. 

2-3.4.5 I f  a pneumatic indicator is used, no valve between 
the device and the enclosure shall be permitted. 
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Nameplate Enclosure 

Restrictions may ot JL 
may not be provided ~ , ~  
as desired provided ( ",,../'W. basic requirements " " , -  ~ - \  Flow 
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Acceptable imtallatiom for Types Y and Z purging 
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2-3.4.6 The pressure or flow device shall be capable of in- 
dicating (or actuating an alarm) when the purging pressure or flow 
is inadequate to maintain a static pressure within the enclosure of at 
least 0.1 inch of water. 

2-3.5 A warning nameplate shall be mounted on the enclo- 
sure. The nameplate shall be mounted in a prominent location and 
be visible before the enclosure is opened. It  shall contain the fol- 
lowing or equivalent statement: 

Enclosures shall not be opened unless area is known to be 
nonhazardous or unless the power has been removed from 
all devices within the enclosure. Power shall not be restored 
after enclosure has been opened until enclosure has been 
purged for X minutes. 

2-3.5.1 The manufacturer shall recommend purge condi- 
tions and flow rate necessary to pass at least four enclosure volumes 
in the stated time X. 

2-3.6 The maximum operating temperature of any internal 
surface exposed to the atmosphere within the enclosure shall not 
exceed 80 percent of the ignition temperature (°C) of the gases or 
vapors involved, as determined by ASTM D2155-66 (See B1 in Ap- 
pendix B.) except that: 

Exception: Temperature limits of the gases or vapors involved may be ex- 
ceeded if a qualified testing laboratory has determined that the excessively hot 
components will not ignite the specific gases or vapors involved. 

2-3.6.1 If the device has not been tested by a qualified 
testing laboratory and any temperature exists over 80 percent of the 
ignition temperature of the gases or vapors involved, then 

(a) The warning nameplate shall contain a statement that 
such conditions exist and that power shall be removed for X minutes 
(period to be determined and specified by the manufacturer to be 
sufficient to permit unit to cool to safe limit) before the door is opened 
unless the area is demonstrated to be nonhazardous at the time, or: 

(b) The hot component shall be separately housed so that 
the surface temperature of its housing is below safe limits. This 
housing shall be purged or sealed and provided with a warning name- 
plate stating that its cover shall not be removed for X minutes (per- 
iod to be determined and specified by the manufacturer to be suffi- 
cient to permit unit to cool to safe limit) unless the area is demon- 
strated to be nonhazardous at the time. 

2-4 Specific Requirements for Type Y Purging. 
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N O T E :  Type Y purging reduces the classification within an enclosure 
from Division 1 to Division 2. The equipment that  can be included within 
the enclosure under Type Y conditions must be suitable for Division 2. This 
requires that  it does not normally contain a source of ignition. Thus, a 
hazard is created within the enclosure only upon failure of the purging sys- 
tem simultaneously with a failure of the internal equipment causing it to 
produce a source of ignition. Therefore, it is not considered essential that  
on failure of the purging system the power be automatically removed from 
the equipment but that  a warning be provided to prevent continuing opera- 
tion without purge protection. 

2 - 4 . 1  Al l  r e q u i r e m e n t s  in  2-3.1  to  a n d  i n c l u d i n g  2 - 3 . 5  sha l l  
b e  m e t .  

2 - 4 . 2  E q u i p m e n t  sha l l  c o n f o r m  to t h e  r e q u i r e m e n t s  for  Div i -  
s ion 2 l o c a t i o n s  as fo l lows:  

2 - 4 . 2 . 1 "  M a k e - a n d - b r e a k  or  s l i d i ng  c o n t a c t s  sha l l  b e  e i t h e r  
i m m e r s e d  in  oil, o r  e n c l o s e d  w i t h i n  a c h a m b e r  h e r m e t i c a l l y  sea led  
a g a i n s t  t he  e n t r a n c e  of  gases o r  vapo r s ,  or  in  c i r cu i t s  w h i c h  u n d e r  
n o r m a l  c o n d i t i o n s  d o  n o t  re lease  suf f ic ien t  e n e r g y  to  i g n i t e  a speci f ic  
h a z a r d o u s  a t m o s p h e r e  m i x t u r e .  

2 - 4 . 2 . 2 *  T h e  m a x i m u m  o p e r a t i n g  t e m p e r a t u r e  of  a n y  sur-  
face  e x p o s e d  to t h e  a t m o s p h e r e  w i t h i n  t h e  e n c l o s u r e  sha l l  n o t  ex-  
c eed  80 p e r c e n t  of  t he  i g n i t i o n  t e m p e r a t u r e  (°C)  of  t h e  gases o r  
v a p o r s  i n v o l v e d ,  as d e t e r m i n e d  b y  A S T M  D 2 1 5 5 - 6 6 .  (See BI  in 
Appendix B.) 

Exception No. 1: Temperature limits of the gases or vapors involved may be 
exceeded if a qualified testing laboratory has determined that the excessively hot 
components will not ignite the specific gases or vapors involved. 

Exception No. 2: Temperature limits of the gases or vapors involved may be 
exceeded if the surface having this temperature is enclosed within a chamber 
hermetically sealed against the entrance of gases or vapors. 

Appendix A (continued) 

A2-.4.2.1 Examples of contacts normally operating at energy levels that  
would not cause ignition are: slide-wire and switching contacts in thermocouple 
circuits, resistance thermometer, strain gauge and pH electrode. 

A2...4.2.2 Internal temperatures above the ignition temperature of the gas 
or vapor involved, such as vacuum tube filaments, are hermetically sealed to 
prevent them from normally coming in contact with the atmosphere that  may 
become hazardous. I t  is essential that  in such enclosures the surface of the 
glass envelope that  does come in contact with the atmosphere not have a tem- 
perature in excess of 80 percent of the ignition temperature of the gas or vapor 
involved, unless specifically shown to be safe by a qualified testing laboratory. 
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2-4.3 If  the condit ions specified unde r  2-4.2 are met, it shall 
be acceptable to locate the equ ipmen t  in a general purpose enclosure 
without  purging.  

2-5 Specif ic  R e q u i r e m e n t s  for T y p e  X P u r g i n g .  

NOTE: Type X purging reduces the classification within an enclosure 
from Division 1 to nonhazardous. Because the probability of a hazardous 
concentration of gas or vapor external to the enclosure is high and the enclo- 
sure normally contains a source of ignition, it is essential that any disruption 
oftbe purging will result in the removal of power from the equipment. Also, 
it is essential that the enclosure be tight enough to prevent escape of molten 
metal particles or sparks. 

2-5.1 A t iming device shall be incorporated to prevent  power 
from being applied unt i l  after the elapse of a t ime sufficient to permit  
at least four enclosure volumes of purge gas (ten for motors) to have 
passed through the enclosure while ma in t a in ing  an internal  pressure 
of at least 0.1 inch of water. 

2-5.1.1 The  t iming  device shall be suitable for use in the 
location in which it is installed. 

2-5.1.2 The  manufac tu re r  shall r ecommend purge condi-  
tions and  flow rate necessary to pass four enclosure volumes in a 
stated time. 

2-5.2 The  enclosure shall be main ta ined  unde r  a positive pres- 
sure of not  less than  0.1 inch of water  when  the power is on. 

2-5.3 A device shall be incorporated to remove potential  
automat ical ly  from all circuits wi thin  the enclosure not  suitable for 
Division 1 upon  failure of the purging  supply. 

NOTE: See Section 2-5.6 for requirements for cutoff switches. 

2-5.4" A door  switch shall be provided to remove potent ial  
automat ical ly  from all circuits wi thin  the enclosure not  suitable for 
Division 1 if the enclosure can be readily opened without  the use of a 
key or tools. 

Appendix A (Continued) 

A2-5.4 It is considered essential that any door or other opening which can 
be opened by untrained people without tools be protected with door interlock 
switches. Consistent with the practice which has been established with ex- 
plosionproof enclosures, it is considered that the commonly displayed warning 
nameplate is adequate protection for the enclosure that can only be opened bv 
the use of suitable tools. 
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2-5.4.1  T h e  door  switch, even though loca ted  within the 
enclosure,  shall  be sui table  for Division 1 locations. 

2-5.5* The  m a x i m u m  opera t ing  t empe ra tu r e  of any  surface 
exposed to the a tmosphere  wi thin  the enclosure shall not  exceed 80 
percen t  of the ignit ion t e m p e r a t u r e  (°C) of the gases or  vapors  in- 
volved, as de t e rmined  by A S T M  D2155-66.  (See B1 in Appendix B.) 

Exception No. 1: Temperature limits of gases or vapors involved may be 
exceeded if a qualified testing laboratory has determined that the excessively 
hot components will not ignite the specific gases or vapors involved. 

Exception No. 2: Temperature limits of gases or vapors involved may be 
exceeded if  the surface having this temperature is enclosed within a chamber 
hermetically sealed against the entrance of gases or vapors. 

2-5.5 .1  E q u i p m e n t  such as motors,  t ransformers  and  o ther  
e q u i p m e n t  which  may  be over loaded  shall be p rov ided  with  appro -  
pr ia te  devices to de tec t  any  increase in t empe ra tu r e  of the equ ipmen t  
beyond  design limits and  to de-energize  the equ ipmen t  au tomat i -  
cally.  

2-5 .6  The  power  cutoff  switch p rov ided  to remove power  
upon  fai lure of the purg ing  system shall be e i ther  flow or  pressure 
ac tua ted .  

2-5 .6 .1  I t  shall  be sui table for use in the locat ion in which  
it is installed.  

2-5 .6 .2  T o  avoid  p lugging  when a pneumat i c  device is 
used, any  restr ict ions between the device and the enclosure shall  
have passages no smal ler  than  the smallest  passage before the device.  

2 -5 .6 .3  If  a pneumat i c  device is used, no valve between the 
device and  the enclosure shall  be permi t ted .  

2-5.6.4 The  pressure or flow device of F igure  2-5a and 
F igure  2-5b shall  be capab le  of cu t t ing  off power  when the purging  
pressure or flow is i nadequa te  to ma in ta in  a static pressure within 
the enclosure of a t  least 0.1 inch of water .  

Appendix A (Continued) 

A2-5.5 Because the source of ignition caused by high temperature is not 
immediately removed by cutting off power to the equipment, it is considered 
essential that no surface temperature approaching the ignition temperature of 
the gas or vapor involved should be permitted to come in contact with the 
internal enclosure atmosphere, unless specifically shown to be safe by a quali- 
fied testing laboratory. 
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2-5.6.5 The pressure device of Figure 2-5c shall be capable 
of cutting off power if pressure exceeds or falls below a prede- 
termined safe range. 

2-5.7 A warning nameplate shall be mounted on the instru- 
ment in a prominent  location and be visible before the enclosure is 
opened. I t  shall contain the following or an equivalent statement: 
Enclosure shall not be opened or any cover removed unless area is 
known to be nonhazardous or unless the power has been removed 
from all devices within the enclosure. Power shall not be restored 
after enclosure has been opened until enclosure has been purged for 
X minutes. 

2-5.7.1 The manufacturer shall recommend purge condi- 
tions and flow rate necessary to pass at least four enclosure volumes 
in the stated time X. 
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Chapter 3 Purged Control Rooms 

3-1  General. 

3-1 .1"  T h e s e  r e q u i r e m e n t s  a p p l y  to bu i ld ings  o r  por t ions  of  
bui ld ings ,  c o m m o n l y  re fe r red  to as con t ro l  rooms,  w h e n  loca ted  
close to a reas  w h i c h  m a y  c o n t a i n  f l a m m a b l e  a tmosphe res .  

3 -1 .2"  I f  the  con t ro l  r o o m  is l oca t ed  in a h a z a r d o u s  area ,  i t  
shall  be  des igned  to p r e v e n t  the  e n t r y  of  f l a m m a b l e  l iquids  and  
f l a m m a b l e  a tmospheres .  

3-2 Considerations Relating to Positive Pressure Ventila- 
tion. 

3-2 .1  T h e  fo l lowing  fac tors  shal l  be cons ide red  in des ign ing  a 
con t ro l  r o o m  su i tab le  for  safe o p e r a t i o n  in h a z a r d o u s  a tmospheres .  

T h e  n u m b e r  of  peop le  to be housed.  

T h e  type  of  e q u i p m e n t  to be  housed.  

T h e  loca t ion  of  the  con t ro l  r o o m  in r e l a t ion  to the  process units ,  
i n c l u d i n g  the  loca t ion  of  re l ief  va lves  and  v e n t  stacks, and  the  d i rec -  
t ion  of  t he  p r e v a i l i n g  wind .  

Appendix A (Continued) 
A3-1.1 Control rooms commonly house one or more of the following facilities : 

Process control instruments and panels. 
Data processing equipment. 
Communications equipment. 
Electrical lighting and electrical power equipment and controls. 
Emergency power-producing equipment to serve lighting and control de- 

vices. 
Lunch, restroom and locker facilities for operating personnel. 
Offices for process supervisors and technical personnel. 
Maintenance facilities for calibration and repair of process instruments and 

control devices. 
Heating and ventilating equipment. 

In the process which can create hazardous atmospheres, the control room 
may serve as a separated location for devices capable of releasing sufficient 
electrical or thermal energy to cause ignition. 

A3-L2 To prevent the entrance of flammable liquids may require differences 
in elevation and-or the use of dikes, etc. To prevent the entry of flammable 
atmospheres positive pressure ventilation from a source of clean air may be 
used and the equipment in the building need not be housed in special en- 
closures for safe operation. 
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3-2.2* The  source of air for purging  control rooms shall be free 
of hazardous concentrat ions of f lammable  vapors and gases, con- 
taminants  and  any  other foreign matter .  

3-2.2.1" The  source of air shall be de te rmined  from the 
na ture  of the process and  the physical layout. 

3-2.2.2 Duc t ing  shall be constructed of noncombust ib le  
material .  The  fan suction line shall be free of leaks and  given 
suitable protection from mechanical  damage  and  corrosion to pre- 
vent  hazardous concentra t ions  of f lammables from being admit ted  to 
the control room. 

3-2.3.3* The  air system shall be designed to provide posi- 
tive-pressure vent i la t ion for all areas of the room. 

3-3 Requirements for Positive Pressure Air Systems. 

3-3.1" The  positive pressure air system shall: 

(a) be capable  of ma in t a in ing  a pressure of at least 0.1 inch of 
water  in the control room with all openings closed, and  

(b) be capable of providing a m i n i m u m  outward  velocity of 
60 feet per minu te  through all openings. All doors and  windows 
capable of being opened shall be considered as open, and  an allow- 
ance for other openings shall be included. 

3-3.1 .1  I t  shall be acceptable for the positive pressure air 
system to include heating, vent i la t ing and  air condi t ioning equip- 
men t  plus any  auxil iary equ ipmen t  found necessary to comply with 
the above. 

Appendix A (Continued) 

A3-2.2 Air filtering may be desirable. 

A3-2.2.1 Ordinarily air can be taken from an area to one side of a process 
area where there is a minimum chance of flammable vapors being found. The 
elevation of the fan suction depends on the density of the flammable gases or 
vapors under handling temperatures and adverse atmospheric conditions. For 
a control room in the center of a process, dueting may be necessary. 

A3-2.2.3 Monitoring devices such as gas analyzers or similar devices may be 
needed to detect flammable vapors and gases and give suitable warning. 

A3-3.1 A minimum number of doors should be provided so that positive 
pressures can be maintained, while at the same time the number of doors 
should be adequate for safe exit. 
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3-3.2  If  there is an a i r -consuming device in the control room, 
sufficient air shall be supplied to handle  its needs plus the needs of 
the positive pressure air system requirements  or the air  shall be taken 
from a separate source. 

3-3.3 If Type  X purging  is required, all power to the control 
room shall be automatical ly  shut down upon air  system failure. 

NOTE: Cutting off power to the control room may shut down the process, 
and this fact shall be considered. 

3-3.4 For  Types Y and  Z purging,  shutdown of power to the 
control room shall not  be required. 

3-3.5* The  positive pressure air system failure shall be sensed 
by the discharge pressure of air from the fan and  be signaled by a 
visible or audible alarm. 

3-3.5.1 The  visual or audible  a la rm shall be so located that  
it can be readily noticed and  action can be taken. 

3-3.6 Provisions shall be made to energize the control room 
safely after an air system interrupt ion.  Such provisions are: 

3-3.6.1 Check with a f lammable  vapor indicator  to deter- 
mine when it is safe to energize the control room. 

3-3.6.2* Provide a switch, motor  and disconnect for the fan 
suitable for the area as it would be classified in the absence of posi- 
tive pressure venti lat ion.  

3-3.6.3 The electrical power for the air system fan shall be 
taken off the power line ahead of any  disconnects that  must  be ener- 
gized to re turn  power to the control room. 

Appendix A (Continued) 

A3-3.5 Velocity pressure switches, static pressure sensing devices and plenum 
chambers with orifices to provide sufficient pressure to be sensed have been used. 
Electrical interlocks on the fan motors are not adequate in the event the fan 
belt slips, the fan impeller becomes loose on the shaft or if the fan rotation is 
backwards. 

A3-3.6.2 An enforced purge wherein an interlock system requires proof of 
purging for a set period of time prior to energization should be con.~idered if 
warranted by the conditions. 
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Chapter 4. Purged Power Equipment Enclosures 

4-1 Scope. 

4-1.1 Chapter 4 applies to equipment enclosures exceeding 10 
cubic feet in volume but not control rooms. For enclosures with a 
volume of 10 cubic feet or less see Chapter 2; for control rooms see 
Chapter 3. 

4-1.2 For purposes of purging, electrical power equipment 
can be divided into two groups: 

4-1.2.1 Purged Equipment. Equipment, such as switch- 
gear and motor controllers, which does not require air flow for heat 
dissipation, but which requires pressurization to prevent entrance of 
flammable gases or vapors. 

4-1.2.2 Ventilated Equipment. Equipment, such as 
motors, which requires air flow for heat dissipation. 

4-2 Requirements for Purged Equipment. 
4-2.1 The enclosure shall be of substantial noncombustible 

construction and reasonably tight. Gaskets shall be permissible. 

4-2.2 The source of air shall be free of hazardous concentra- 
tions of flammable vapors and gases, contaminants and any other 
foreign matter. 

4-2.3 Piping for air or inert gas supply (if used) shall be pro- 
tected against mechanical damage. 

4-2.4 Whether the type of purging is X, Y or Z, before power 
is turned on at least ten enclosure volmnes of purge gas shall have 
passed through the enclosure while internal enclosure pressure of 
0.1 inch of water or more is maintained. This pressure shall be 
maintained continuously. 

Exception: In the cases of Y and Z purging, power may be turned on im- 
mediately if a pressure of at least O. 1 inch of water exists and if the atmos- 
bhere within the enclosure is known to be nonhazardous. 

4-2.5 Under normal operating conditions the external en- 
closure temperature or the temperature of the egress air shall not 
exceed 80 percent of the ignition temperature (°C) of the vapor or 
gas involved as determined by ASTM D2155-66. (See B1 in Appendix 
B.) 
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Exception: Temperature limits of the gases or vapors involved may be ex- 
ceeded if  a qualified testing laboratory has determined that the excessively hot 
components will not ignite the specific gases or vapors involved. 

4-2 .6  In  the case of loss of pressurizat ion,  power  to the equip-  
men t  shall be removed  immed ia t e ly  in the case of X purging,  unless 
immed ia t e  in te r rup ta t ion  of power  would  result  in a condi t ion  more  
hazardous  than  tha t  c rea ted  by  fai lure to remove the power  imme-  
diately.  In  this case an audib le  as well  as visual a l a r m  sui table  for 
the a rea  shall be energized.  In  the cases of Y and  Z purging,  loss 
of pressurizat ion shall energize an aud ib le  as well as a visual a l a rm.  
Remova l  of power  shall not  be requi red  in the cases of Y and  Z 
purg ing  failures. 

4-2 .6 .1  T h e  visual or  aud ib le  a l a r m  shall be so loca ted  t ha t  
it can be readi ly  not iced and  act ion can  be taken.  

4-2 .7  A warn ing  namep la t e  shall be moun ted  on the enclo- 
sure in a p rominen t  locat ion and  be visible before the enclosure is 
opened.  I t  shall conta in  the following or  an equiva len t  s t a t ement :  

Enclosure shall  not  be opened  unless a rea  is known to be non- 
haza rdous  or  unless the power  has been removed  f rom all  
devices within the enclosure.  Power  shall not  be re tored  after  
enclosure has been opened  unt i l  enclosure has been purged  
for X minutes.  
N O T E :  There should be a flow rate to pass at least ten enclosure volumes 

in the stated time X. 

4-2 .8  The  m a x i m u m  opera t ing  t empe ra tu r e  of any  in ternal  
surface exposed to the a tmosphere  wi thin  the enclosure shall not  
exceed 80 percen t  of the ignit ion t empe ra tu r e  (°C) of the gases or  
vapors  involved,  as de t e rmined  by A S T M  D2155-66.  (See BI  in Ap- 
pendix B. ) 

Exception No. 1: Temperature limits of the gases or vapors involved may 
be exceeded i f  a qualified testing laboratory has determined that the excessively 
hot components will not igmte the specific gases or vapors involved. 

Exception No. 2. Temperature limits of the gases or vapors involved may be 
exceeded i f  the warning nameplate contains a statement that such conditions 
exist and that power shall be removed/or X minutes (period to be determined 
and specified by the manufacturer to be suffcient to permit unit to cool to 
safe limit) before the door is opened unless the area is demonstrated to be 
nonhazardous at the time. 

Exception No. 3. Temperature limits of the gases or vapors involved may be 
exceeded if  the hot component is separately housed so that the surface tempera- 
ture of its housing is below safe limits. This housing shall be purged or 
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sealed and provided with a warning nameplate stating that its cover shall not 
be removed for X minutes (period to be determined and specified by the manu- 
facturer to be sufficient to permit unit to cool to safe limit) unless the area is 
demonstrated to be nonhazardous at the time. 

4-2.8.1 For Type X purging, equipment such as motors, 
transformers and other equipment which may be overloaded shall be 
provided with appropriate devices to detect any increase in tempera- 
ture of the equipment beyond design limits and to de-energize the 
equipment automatically. 

4-3 Requirements for Ventilated Equipment. 

4-3.1 The  enclosure shall be noncombustible construction 
with necessary openings limited to minimum practical size and kept 
as airtight as possible. 

4-3.2 The  enclosure shall be purged by at least ten (10) air 
changes before the electrical equipment is energized. The auxiliary 
air equipment shall be suitable for the location. 

4-3.3 The enclosure shall be constantly maintained at a pres- 
sure of at least 0.1 inch of water above the surrounding atmosphere 
during operation of the equipment. 

4-3.4 The  source of air for ventilation shall be free of hazard- 
ous concentrations of flammable vapors and gases, contaminants and 
any other foreign matter. 

NOTE: Air filtering may be desirable. 

4-3.5 Air discharge from the enclosure shall be to an area 
classified nonhazardous or Division 2. 

4-3.6 The flow of air shall be as uniform as possible within the 
enclosure so as to avoid, or at least minimize, air pockets. 

4-3.7 The flow of air shall be adequate to keep the equipment 
adequately cooled depending on the operating design requirements. 

N O T E :  T h e  air requi red  for cooling will be more  than  tha t  required for 
purging. 

4-3.8 The maximum operating temperature of any surface 
exposed to the atmosphere shall not exceed 80 percent of the ignition 
temperature (°C) of the gases or vapors involved, as determined by 
ASTM D2155-66. (See B / i n  Appendix B.) 
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Exception: Temperature limits of the gases or vapors involved may be ex- 
ceeded if a qualified testing laboratory has determinid that the excessively 
hot components will not ignite the specific gases or vapors involved. 

4-3.9 The electrical circuits of the equipment within the 
enclosure shall be interlocked with the ventialting equipment so 
that: 

(a) The equipment cannot be energized until the purging cycle 
has been completed. 

(b) The equipment will automatically shut down when the 
ventilating equipment stops. 

Exception: I f  shutting down the equipment can produce unsafe conditions, 
an audible as well as visible signal shall be energized so that corrective steps 
can be taken. 
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P A R T  B. P R E S S U R I Z E D  E N C L O S U R E S  F O R  E L E C T R I C A L  
E Q U I P M E N T  I N  C L A S S  I I  H A Z A R D O U S  L O C A T I O N S  

Chapter 5 General Provisions 

5-1 Object and Scope.  

5-1.1 The  object  of Pa r t  B of this S t a n d a r d  is to provide  infor- 
mat ion  for the design of pressurized enclosures for the purpose  of 
e l imina t ing  wi thin  the enclosure a Class I I  hazardous  locat ion 
classification, as defined in Art ic le  500 of the Na t iona l  Electr ical  
Code,  N F P A  No. 7 0 - -  1974. By this means,  e q u i p m e n t  which  is 
not  otherwise accep tab le  for haza rdous  locations m a y  be ut i l ized in 
accordance  with  the Na t iona l  Electr ical  Code.  

5-2 Equipment and Locations Covered. 

5-2.1 Pa r t  B of this S t a n d a r d  applies to control  rooms and  
enclosures for instruments ,  motors,  motor  controllers,  switchgear,  
and  s imi lar  equ ipmen t .  

5-2.2 Pa r t  B of this S t a n d a r d  applies  to locat ions which  are  
haza rdous  because of the presence of combust ib le  dust. 

5-3 Definitions. 

Class I I ,  D i v i s i o n  1. Locat ions  (1) in which  combust ib le  dust  
is or m a y  be in suspension in the a i r  cont inuously,  in termi t tent ly ,  or  
per iodica l ly  u n d e r  n o r m a l  opera t ing  condit ions,  in quanti t ies  suffi- 
cient  to p roduce  explosive or  igni t ible  mixtures,  (2) where  mechani -  
cal fai lure or  a b n o r m a l  opera t ion  of mach ine ry  or  equ ipmen t  might  
cause such mixtures  to be p roduced ,  and  migh t  also provide a source 
of ignit ion th rough  s imul taneous  fai lure of electr ical  equipment ,  
opera t ion  of protect ive  devices, or f rom o ther  causes, or  (3) in which 
dusts of an e lectr ical ly  conduc t ing  na tu re  m a y  be present.  

NOTE: Combustible dusts which are electrically nonconducting include 
dusts produced in the handling and processing of grain and grain products, 
pulverized sugar and cocoa, dried egg and milk powders, pulverized spices, 
starch and pastes, potato and wood flour, oil meal from beaus and seed, 
dried hay, and other organic materials which may produce combustible 
dusts when processed or handled. Electrically conducting nonmetallic 
dusts include dusts from pulverized coal, coke and charcoal. Dusts con- 
taining magnesium or aluminum are particularly hazardous and every pre- 
caution must be taken to avoid ignition and explosion. 
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Class II ,  D iv i s ion  2. Locations in which combust ible  dust will 
not  normal ly  be in suspension in the air, or will not  be likely to be 
thrown into suspension by the normal  operat ion of equ ipmen t  or 
apparatus,  in quant i t ies  sufficient to produce explosive or ignitible 
mixtures, bu t  (1) where deposits or accumulat ions  of such dust may 
be sufficient to interfere with the safe dissipation of heat  from electri- 
cal equ ipmen t  or apparatus,  or (2) where such deposits or accumu-  
lations of dust on, in, or in the vicinity of electrical equ ipmen t  might  
be ignited by arcs, sparks or bu rn ing  material  from such equipment .  

P r e s s u r i z a t i o n  for the purposes of this S tandard  is the process of 
supplying an  enclosure with clean air  or an inert  gas with or without  
cont inuous flow at sufficient pressure to prevent  the ent rance  of 
hazardous dusts. 

NOTE: An atmosphere made hazardous by dust inside an enclosure can- 
not be reduced to a safe level by supplying a flow of clean air in the same 
manner as gases or vapors. The enclosure must be opened and the dust re- 
moved. Visual inspection can be used to determine if the dust has been re- 
moved. Positive pressure will prevent entrance of a dust into a clean enclo- 
sure. 

5-4 Degree of Hazard. 

5-4.1" In  both Division 1 and  Division 2 locations, the hazard 
can be e l iminated by pressurization to prevent  the ent rance  of com- 
bustible dusts, provided the installations are properly designed, 
installed and main ta ined .  

Appendix A (Continued) 

A5-4.1 Electrical equipment should be located in the area having as low a 
degree of hazard classification as practicable. 
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Chapter 6. Pressurized Instrument and Other Small 
Enclosures 

6-1 Scope. 

6-1.1 Chapter 6 applies to enclosures with a gross internal 
volume not exceeding 10 cubic feet. For larger enclosures see 
Chapters 7 and 8. 

6-2 General Requirements. 

6-2.1 The enclosure shall be reasonably tight and of such non- 
combustible material and construction that is not likely to be broken 
under conditions to which it is likely to be subjected. 

6-2.1.1 Precautions shall be taken to protect the enclosure 
from excessive pressure of the pressurizing supply. 

6-2.1.2 Excess pressure relieving devices, when required to 
protect in case of control failure, shall be designed to prevent escape 
of sparks or burning material to a hazardous area when they relieve. 

6-2.2 Any window in a pressurized enclosure shall be tem- 
pered glass at least 1/~-inch thick, shatterproof glass or other shatter- 
proof material. 

6-2.3 If  combustible dusts have collected within the enclosure, 
the enclosure shall be opened and the dust removed; then the en- 
closure shall be pressurized. 

6-2.4 Subdivisions within the main enclosure or adjacent 
enclosures connected to the main enclosure may be collectively pres- 
surized to prevent the entrance of dust if there is adequate com- 
munication to maintain the specified pressure at all points. 

6-2.5 Suitable precautions such as indicators, pressure 
switches, and interlocks shall be provided to safeguard the installa- 
tion if the enclosure is opened or if the pressurizing system fails. 

6-2.6 The pressurizing supply shall be essentially free of dust 
and liquids which can plug small openings. It  shall contain no more 
than trace amounts of flammable gases or vapors. 

6-2.6.1 Air of normal instrument quality shall be accepta- 
ble as shall other suitable supplies such as inert gas. 

N O T E  : Ord inary  plant  compressed air is usually not suitable due to con- 
taminants which may cause equipment to malfunction. 
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6-2.6.2 T h e  compres so r  in take  shall  be loca ted  in a n o n -  
h a z a r d o u s  area .  

6-2.6.3* I f  the  c o m p r e s s o r  suc t ion  l ine passes t h r o u g h  a 
h a z a r d o u s  a rea ,  it shall  be  of  n o n c o m b u s t i b l e  m a t e r i a l  su i tab ly  p ro-  
t ec ted  aga ins t  m e c h a n i c a l  d a m a g e  and  corros ion.  

6-2.6.4 T h e  compres so r  suc t ion  l ine shall  be  de s igned  to 
p r e v e n t  leaks w h i c h  m i g h t  p e r m i t  h a z a r d o u s  vapors  o r  dusts  to be 
d r a w n  in to  the  compressor .  

6 -3  S p e c i f i c  R e q u i r e m e n t s  fo r  P r e s s u r i z i n g .  

NOTE : A hazard is created within an enclosure only after the pressure has 
failed and enough dust to be explosive penetrates into the enclosure. This 
takes an appreciable time with any normally tight enclosure. Because of 
this, it is not always considered essential to remove the power from the equip- 
ment automatically upon failure of the pressurization. It is necessary only 
to provide an adequate warning so that operations will not continue indefi- 
nitely without pressure protection. It  is essential that the enclosure be tight 
enough to prevent escape of sparks or burning material. 

6 -3 .1  Before the  p o w e r  is t u r n e d  on,  the  in t e r io r  of  the  enc lo-  
sure  shall  be free of  dust .  

6 -3 .1 .1  I f  c o m b u s t i b l e  dusts  h a v e  co l lec ted  w i t h i n  the  en-  
closure,  it shal l  be o p e n e d  a n d  the  dus t  r e m o v e d  before  pressur iz ing.  

6-3.2* T h e  enc losure  shall  be  m a i n t a i n e d  u n d e r  a pos i t ive  
pressure  d e p e n d e n t  on the  specif ic  pa r t i c l e  dens i ty  of  the  dus t  in 
a c c o r d a n c e  w i t h  the  fo l lowing  table ,  w h e n  the  p o w e r  is on : 

S•oeCific Particle Density 
unds per Cubic Foot) 

130 or less 

Greater than 130 

Pressure 
(Inches of Water) 

Not Less than 0.1 

Not Less than 0.5 

Appendix A (Continued) 

A6-2.6.3 The compressor suction line should preferably not pass through any 
area having hazardous atmospheres. 

Aft-3.2 The density of 130 pounds per cubic foot is slightly greater than that 
of sulfur dust, which was one of the dusts used in performing the tests on which 
the values in the table are based. The pressures in the table are based on the 
assumption that the maximum crack width exposed to falling dust is 1/64 inch 
wide. The ability of a dust to enter an opening due to the force of gravity 
against an outward velocity of gas is directly dependent on its specific particle 
density. 
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6-3.3* I n  Division 1 locations,  a door  switch shall  be p rov ided  
to remove power  au toma t i ca l ly  from all circuits wi th in  the enclosure 
not  sui table for Division 1 if the  enclosure can  be read i ly  opened  
wi thout  the use of a key or  tools. In  Division 2 locations, no door  
switch is requi red  as it is not  necessary to remove the power  to the 
enclosure autom~ttic~tlly if the door  is opened.  

6-3 .4  A wa rn ing  n a m e p l a t e  shall  be moun ted  on the enclo- 
sure. T h e  n a m e p l a t e  shall  be moun ted  in a p rominen t  locat ion 
and  be visible before the enclosure is opened.  I t  shall s tate:  

Enclosure shall  not  be opened  unless the area  is known to be 
nonhaza rdous  or  unless the power  has been removed  from all 
devices wi th in  the enclosure.  Power  shall not  be restored after  
the enclosure has been opened  until  combust ib le  dusts have been 
removed  and  the enclosure repressurized.  

Exception: I/there is not space on the enclosure to print this statement in 
type large enough to be legible, equivalent wording, such as the/ollowing may 
be used: 

De-energize before opening unless area is known to be nonhazardous. Re- 
move dust and repressurize before restoring power. 

6-3.5 U n d e r  no rma l  operat ion,  the externa l  enclosure t em-  
pe ra tu re  or  the t e m p e r a t u r e  of the egress a i r  shall not  exceed 80 per-  
cent  of, and  in all cases shall  be at  least 50 ° C below, the igni t ion 
t empe ra tu r e  (°C) of the dust  when in the form of a layer.  T h e  
ignit ion t e m p e r a t u r e  of the dust  layer  is de te rmined  by  the proce-  
dure  descr ibed in the  U. S. Bureau  of Mines Repor t  of Inves t iga t ion  
5624. (See B2 in Appendix B.) E q u i p m e n t  installed in Class I I  loca-  
tions shall  be able  to funct ion at  full ra t ing  wi thout  developing sur-  
face t empera tu res  high enough to cause excessive dehydra t ion  or  
g radua l  ca rbon iza t ion  of any  organic  dust  deposits that  may  occur.  

In  general ,  m a x i m u m  surface t empera tu res  under  actual  opera t -  
ing condit ions shall not  exceed 165°C (329°F) for equipment  which  
is not  subject  to over loading,  and  120°C (248°F) for equipment  
such as motors,  power  transformers,  etc., which  may  be overloaded. 

NOTE : Dust which is carbonized or is excessively dry is highly susceptible 
to spontaneous ignition. 

Appendix A (Continued) 

A6-3.3 Consistent with the practice which has been established with explosion- 
proof enclosures, it is considered that the commonly displayed warning name- 
plate is adequate protection for the enclosure that requires the use of a tool 
to be opened. 
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6-3.6* Any internal component having a surface temperature 
approaching the ignition temperature of the combustible dust in- 
volved shall be protected in accordance with 6--3.6.1. 

6-3.6.1 I f  any internal component  has a maximum surface 
temperature greater than that indicated in 6-3.5, the surface having 
this temperature shall be enclosed within a chamber hermetically 
sealed or suitably gasketed against the entrance of combustible dusts, 
and of a size which will limit its exterior surface temperature to those 
spec i f i ed  in 6-3.5. 

Exception No. I: IJ the chamber containing the component is not sealed 
or gasketed a warning nameplate shall be mounted on the outside of the 
enclosure and it shall contain a statement that such conditions exist and that 
power shall be removed for - -  minutes (period to be determined and specified 
by the manufact~irer to be sufficient to permit unit to cool to safe limit) before 
the door is opened unless the area is known to be nonhazardous at the time or: 

Exception No. 2: I f  the chamber containing the component is not sealed 
or gasketed the hot component shall be separately housed so that the surface 
temperature o/ its housing is below safe limits. This housing shall be 
pressurized or sealed and provided with a warning anameplate stating that 
its cover shall not be removed for - -  minutes (period to be determined and 
specified by the manufacturer to be sufficient to permit unit to cool to safe limit) 
unless the area is known to be nonhazardous at the time. 

6-3.6.2 Equipment  such as motors and transformers that 
may be overloaded and that is exposed directly to the dusty atmos- 
phere shall be provided with appropriate devices to detect any 
increase in temperature of the equipment beyond design limits and 
to de-energize the equipment automatically. 

Exception: I f  immediate interruption of power would result in a condition 
more hazardous than that created by failure to remove the power, audible as 
well as visible alarms suitable for the area shall be energized. 

6-3.7 An alarm or indication of pressurized system failure 
shall be provided. I t  shall be acceptable for the device to be me- 
chanical, pneumatic or electric, and the signal may be audible or 
visual. 

6-3.7.1 I f  electrical, the alarm device shall be suitable for 
use in the location in which it is installed. 

A p p e n d i x  A (Continued) 

A6-3.6 Because source of ignition caused by high temperature is not im- 
mediately removed by cutting power to the equipment, additional precautions 
are necessary for hot components. 
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6-3.7.2 To avoid plugging when a pneumatic device is used, 
any restrictions between the pneumatic device and the enclosure 
shall have passages no smaller than the smallest passage before the 
pneumatic device. 

6-3.7.3 If  a pneumatic indicator is used, no valve between 
the device and the enclosure shall be permitted. 

6-3.7.4 The pressure or flow device shall be capable of 
indicating (or actuating an alarm) when the purging pressure or 
flow is inadequate to maintain a static pressure within the enclosure 
as specified in 6-3.2. The device of Figure 6-3c shall also be capa- 
ble of indicating (or actuating an alarm) if pressure exceeds a pre- 
determined safe range (indicates plugging of restriction B). 

Warning 
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may not be provided ~ [ 
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Figure 6-3c 

Acceptable Installations for Pressurizing 
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Chapter 7 Pressurized Control Rooms 

7-1 General. 

7-1.1" These requirements  apply to bui ldings or portions of 
buildings commonly  referred to as control rooms when located close 
to areas which may conta in  combust ible  dusts. 

7-1.2 If  the control room is located in an  area made  hazar-  
dous by combustible dusts, it shall be designed to prevent  the ent ry  
of combustible dusts. To  prevent  the ent ry  of combust ible  dusts 
it shall be acceptable to use positive pressure vent i la t ion from a 
source of clean air  and  the equ ipmen t  in the bui ld ing need not  be 
housed in special enclosures for safe operation.  

7-2 Considerations Relating to Positive Pressure Ventilation. 

7-2.1 Factors to be considered in designing a control room 
suitable for safe operat ion in hazardous atmospheres are : 

The  n u m b e r  of people to be housed (air condi t ioning load). 
The  type of equ ipmen t  to be housed. 
The  location of the control room in relation to the process units 
and  potential  sources of dust, such as elevator legs, belt  conveyers, 
and  vent  stacks. 

7-2.2 The  source of air for pressurizing control rooms shall be 
free of hazardous concentrat ions of f lammable  gases, vapors or com- 
bustible dusts, con taminan t s  and any  other foreign matter .  

NOTE: Air filtering may be necessary. 

Appendix A (Continued) 
A7-1.1 Control rooms commonly house one or more of the following fa- 

cilities : 
Process control instruments and panels. 
Data processing equipment. 
Communications equipment. 
Electrical lighting and electrical power equipment and controls. 
Emergency power-producing equipment to serve lighting and control devices. 
Lunch, restroom and locker facilities for operating personnel. 
Offices for process supervisors and technical personnel. 
Maintenance facilities for calibration and repair of process instruments 

and control devices. 
Heating and ventilating equipment. 
In processes which can create hazardous atmospheres, the control rooms 

may serve as a separated location for devices capable of releasing sufficient 
electrical or thermal energy to cause ignition. 


