
ANSI/NFPA 496 An American National Standard June 11, 1986 

~I I I I I I I I I I I I 

I NFPA 496 
I 

I 

Purged and 
Pressurized 

I Enclosures 
I for Electrical 
I 

I 

Eq~ment 
1986 

I 

m 

I 

I 

I 

I N F P A  ~ 

National Fire Protection Association Batterymarch Park, Quincy, MA 02269 

I 



NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association. Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as. a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licens ing  Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transcr ip t ion  - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part. in any 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index to 
this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on N F P A  Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. 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 authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 

$C AM-86 



496-1 

© 1986 NFPA, All Rights Reserved 

NFPA 496 

Standard for 

P u r g e d  and Pressurized Enclosures  for 
Electrical  E q u i p m e n t  

1986 Edition 

This edi t ion of N F P A  496, Standard for Purged and Pressurized Enclosures for 
Electrical Equipment, was p repa red  by the Technica l  Commit tee  on Electr ical  Equip- 
ment  in Chemical  Atmospheres  and acted on by the Nat ional  Fire Protect ion Associa- 
tion, Inc. at its Annua l  Meeting held May 19-22, 1986, in At lanta ,  Georgia .  It was 
issued by the S tandards  Council  on June 11, 1986, with an effective da te  of  July 1, 
1986, and supersedes all previous editions.  

The  1986 edit ion of  this s t andard  has been approved by the Amer ican  Nat ional  
S tandards  Inst i tute.  

Changes other  than edi torial  are ind ica ted  by a vertical rule in the marg in  of  the 
pages on which they appear .  These lines are included as an aid to the user in identify- 
ing changes from the previous edit ion.  

Origin and Development of NFPA 496 

This s t andard  was developed in two parts  by the Technica l  Commi t tee  on Electrical 
Equ ipment  in Chemical  Atmospheres .  The  first par t ,  addressing purged  enclosures for 
electr ical  equ ipment  in Class I Hazardous  (Classified) Locations,  was adop ted  as a ten- 
tative s t andard  at the 1966 NFPA Annual  Meeting and as an official s t andard  at the 
1967 NFPA Annual  Meeting.  The  second par t ,  addressing pressurized enclosures for 
electrical  equ ipment  in Class II Hazardous  (Classified) Locations,  was tentatively 
adop ted  at the 1970 N F P A  Annual  Meeting and officially adop ted  at the 1971 NFPA 
Annual  Meeting.  

In 1974, the Technica l  Commit tee  on Electrical Equ ipment  in Chemical  At- 
mospheres presented a comple te  revision of  the ent ire  s tandard .  In 1980, the Commit-  
tee began another  complete  revision. This work cu lmina ted  in the 1982 edit ion.  

In 1983, the Technica l  Commi t tee  on Electrical Equ ipment  in Chemical  At- 
mospheres recognized the need for specific requi rements  app l icab le  to process control  
analyzers that  have internal  sources of a f l ammable  or combust ib le  mater ia l ,  such as a 
direct  connect ion to the process s t ream.  Two chapters  have been added  to address 
analyzer enclosures and analyzer rooms or buildings.  Addi t iona l  changes were also 
made  to cer ta in  existing port ions of  the text specifically to address problems in inter- 
pre ta t ion  of the existing test. The  1986 edit ion of NFPA 496 is the result of this effort.  

The  NFPA Technica l  Commit tee  on Electrical  Equipment  in Chemical  At- 
mospheres  wishes to grateful ly acknowledge the efforts of the Ins t rument  Society of 
Amer ica ,  through its Commit tee  SP12, in the development  of  the basic requi rements  
for purged  and pressurized enclosures. These efforts resulted in the publ ishing of  ISA 
S12.4, " Ins t rument  Purging for Reduct ion  of  Hazardous  Area Classification." ISA 
S12.4 was the basis for NFPA 496. 

MORGAN TECHNICAL LIBRA~Y 
NATIONAL FIRE PROTECTION ASSN. 

BAll'ERYMARCH PARK 
QUINCY, MA 02269 
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Robert P. Benedetti, Secretary 
National Fire Protection Association 

(Nonvoting) 

F. D. Alroth, Underwriters Laboratories Inc. 
John  D. Campbell, Brown & Root Inc. 
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Mark W. Earley, Factory Mutual Research Corp. 
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Inc. 
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NFPA 496 

Standard for 

P u r g e d  and  Pressur ized  Enc losures  for  
E lec tr i ca l  E q u i p m e n t  

1986 Edition 

NOTICE:  An asterisk (*) following the n u m b e r  or let ter 
des ignat ing  a pa rag raph  indicates  explanatory  mater ia l  on that  
pa r ag raph  in Appendix  A. 

In format ion  on referenced publ ica t ions  can be found in 
Chap te r  10 and Appendix  C. 

Chapter 1 General 

1-1 Scope. 

1-1.1" This  s t andard  shall apply  to purged  and pressur- 
ized enclosures: 

(a) for electr ical  equ ipment  located in areas classified 
as hazardous  by Article 500 of N F P A  70, National Elec- 
trical Code ® , and 

(b) for electr ical  equ ipment  conta in ing  sources of  
f l ammable  vapors or gases and located in ei ther  classified 
or nonclassified areas. 

1-2 Purpose .  This  s t anda rd  is in tended to provide in- 
fo rmat ion  on the methods  for purging  and pressurizing 
enclosures to prevent  ignit ion of  a f l ammable  at- 
mosphere.  Such an a tmosphere  may  be in t roduced  into 
the enclosure by a su r rounding  external  a tmosphere  or by 
an internal  source. By these means,  electr ical  equ ipment  
that  is not  otherwise acceptable  for a f l ammab le  at- 
mosphere  may be uti l ized in accordance  with Article 500 
of  NFPA 70, National Electrical Code. 

1-3 A p p l i c a b i l i t y .  

1-3.1 Chapters  2, 3, and  4 of  this s t anda rd  shall apply  
to electrical  ins t rument  enclosures, small electr ical  
enclosures, control  rooms, motors,  motor  controllers,  
electrical  switchgear,  and  similar  equ ipment :  

(a) located in areas where f l ammable  gases or vapors 
may  be present in air  in concentra t ions  sufficient for the 
locations to be classified as hazardous,  and  

(b) that  do not have in ternal  sources of f l ammable  
vapors, gases, or l iquids. 

1-$.2 Chapters  5, 6, and  7 of this s t andard  shall apply  
to ins t rument  enclosures, small  electr ical  enclosures, con- 
trol rooms, motors,  motor  controllers,  electr ical  switch- 
gear,  and  similar  equ ipmen t  located in areas where com- 
bust ible dusts may  be present  in quanti t ies  sufficient for 
the locations to be classified as hazardous.  

1-3.3 Chapters  8 and 9 of  this s t andard  shall apply  to 
ins tument  enclosures,  small  e lec t r ica l  enclosures,  
analyzer rooms, and  bui ldings  and similar  enclosures 

conta in ing  a source of f l ammable  vapor  or gas, such as a 
gas c h roma tog ra ph  or a gas analyzer.  

1-4" Degree of Hazard. There  are two degrees of 
hazard  for both  Class I and Class II locations: 

(a) Division 1, or normal ly  hazardous;  

(b) Division 2, or hazardous  only under  abnormal  con- 
ditions. 

1-5" Def in i t i ons .  For the purpose  of  this s tandard ,  the 
following terms shall have the meanings  given below. 

A l a r m .  A piece of equ ipment  that  gives a visual or 
audib le  signal whenever the purge system fails. 

Analyzer Room or B u i l d i n g .  A specific room or 
bu i ld ing  conta in ing  analyzers,  one or more  of  which is 
p iped  to the process. 

Class I ,  Div is ion  1. A locat ion (1) in which ignit ible 
concentra t ions  of  f l ammab le  gases or vapors exist under  
no rma l  opera t ing  condit ions;  or (2) in which ignit ible 
concentra t ions  of  such gases or vapors may exist frequent-  
ly because of  repai r  or ma in tenance  operat ions or 
because of  leakage;  or (3) in which breakdown or faulty 
opera t ion  of equ ipment  or processes might  release igniti- 
ble concentra t ions  of  f l ammab le  gases or vapors and 
might  also cause s imultaneous fai lure of  electrical  equip- 
ment .  [See ~qrticle 500-4(b) of  NFP/I 70, National Elec- 
trical Code.] 

Class I ,  Div is ion  2. A locat ion (1) in which volatile 
f l ammab le  l iquids or f l ammable  gases are handled ,  pro- 
cessed, or used, but  in which the liquids, vapors, or gases 
will normal ly  be conf ined within closed containers  or 
closed systems from which they can escape only in case of  
acc identa l  rup tu re  or breakdown of  such containers  or 
systems, or in case of  abno rma l  opera t ion  of  equipment ;  
or (2) in which ignit ible concentra t ions  of  gases or vapors 
are normal ly  prevented  by positive mechanica l  ventila- 
t ion and  which might  become hazardous  through failure 
or  abnorma l  opera t ion  of  the vent i la t ing equipment ;  or 
(3) that  is ad jacent  to a Class I, Division 1 locat ion and to 
which igni t ible  concentra t ions  of gases or vapors might  
occasionally be c o m m u n i c a t e d  unless such communica-  
tion is prevented  by adequa te  positive pressure venti lat ion 
from a source of c lean air and  effective safeguards against 
vent i la t ion fai lure are provided.  Electrical  conduits  and 
their  associated enclosures separa ted  from process fluids 
by a single seal or bar r ie r  shall be classed as a Division 2 
locat ion if the outside of  the condui t  and  enclosures is a 
nonhazardous  (classified) location.  [See Article 500-4(b) 
of  NFPA 70, National Electrical Code. ] 

Class I I ,  D iv i s ion  1. A locat ion (1) in which combusti-  
ble dust  is present in the air under  normal  opera t ing  con- 
dit ions in quanti t ies  sufficient to produce  explosive or ig- 
ni t ib le  mixtures;  or (2) where mechanica l  fai lure or ab- 
normal  opera t ion  of  machinery  or  equipment  might  
cause such explosive or ignit ible mixtures  to be p roduced  
and  might  also provide a source of ignit ion through 
s imul taneous  fai lure of  electr ical  equipment ,  opera t ion  
of protect ion devices, or from other  causes; or (3) in 
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which combust ib le  dusts of an electr ical ly conduct ive 
na tu re  may  be present.  [See Article 500-5(a) of NFPA 70, 
National Electrical Code.] 

Class I I ,  Div i s ion  2. A locat ion (1) in which combusti-  
ble dust will not normal ly  be in suspension in the air  in 
quant i t ies  sufficient to p roduce  explosive or igni t ible  mix- 
tures and dust accumula t ions  are  normal ly  insufficient to 
interfere with the normal  opera t ion  of  electr ical  equip- 
ment  or o ther  appara tus ;  or (2) in which dust may  be in 
suspension in the air  as a result of infrequent  malfunc-  
t ioning of handl ing  or processing equ ipment  and dust ac- 
cumula t ions  result ing theref rom may be igni t ible  by ab- 
normal  opera t ion  or fai lure of  electr ical  equ ipment  or 
o ther  appara tus .  [See Article 500-5(b) of NFPA 70, Na- 
tional Electrical Code.] 

I I n d i c a t o r .  A piece of  equ ipment  that  shows flows or 
pressure and  is mon i to red  periodical ly,  consistent with 
the requi rements  of  the appl ica t ion .  

Pressurization. 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  com- 
bustible dusts. 

P u r g i n g .  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 concen- 
t ra t ion  of any f l ammable  gas or vapor  init ial ly present 
and  to ma in ta in  this safe level by positive pressure with or 
without  cont inuous flow. 

T y p e  X P u r g i n g .  Reduces the classification within 
an enclosure from Division 1 to nonhazardous .  

T y p e  Y P u r g i n g .  Reduces the classification within 
an enclosure from Division 1 to Division 2. 

T y p e  Z P u r g i n g .  Reduces the classification within 
an enclosure from Division 2 to nonhazardous .  

Chapter 2 Purged Instrument and Other Small 

Enclosures in Class I Locations 

2-1 Scope. Chap te r  2 shall apply  to enclosures with 
gross in ternal  volume not exceeding 0.3 cu m (10 cu ft). 

2-2 General Requirements. 
2-2.1 The  enclosure shall be const ructed of  mater ia l  
that  is not  likely to be d a m a g e d  under  the condit ions to 
which it may  be subjected.  

2-2.1.1 Precaut ions  shall be taken to protect  the 
enclosure from excessive pressure of  the purge supply.  

2-2.1.2 Excess pressure relieving devices, when requi red  
to protect  in case of control  fai lure,  shall be designed to 
prevent  escape of  sparks or burn ing  mate r ia l  to a hazard-  
ous area when they funct ion.  

2-2.2 Any window in a pu rged  enclosure shall be 

t empered  glass at least 6.3 m m  ( ¼  in.) thick, shatter-  
p roof  glass, or other  sha t t e rp roof  mater ia l .  

2-2.3 If  hazardous  gases or vapors have accumula ted  
within the enclosure,  ei ther  because the enclosure has 
been opened  or because the purge system has failed, the 
enclosure shall be purged.  

2-2.3.1 Once the enclosure has been purged  of  hazard-  
ous concentrat ions ,  positive pressure shall be ma in t a ined  
within the enclosure. No specific flow rate  need be main-  
ta ined.  

2-2.4* Compar tmen t s  within the ma in  enclosure or ad- 
jacent  enclosures connected  to the ma in  enclosure shall 
be considered separately and protec t ion  shall be provided 
by one of the following methods:  

(a) The  c o m p a r t m e n t  shall be vented to the ma in  
enclosure by nonrest r ic ted top and bo t tom vents, com- 
mon to the ma in  enclosure.  Each vent shall provide not 
less than  6.5 sq cm (1.0 sq in.) of vent area  for each 6560 
cu cm (400 cu in.),  with a m i n i m u m  vent size of 0.64 cm 
( ¼  in.) d iameter .  

(b) The  c o m p a r t m e n t  shall be separate ly  purged.  

(c) The  equ ipment  in the c o m p a r t m e n t  shall  be pro- 
tected by other  means.  

2-2.5 To warn of the possible en t rance  of hazardous  
concentra t ions  of  f l ammab le  gas or vapor  in the event of 
open ing  of the enclosure or  fai lure of the purge  system, 
sui table  devices, such as indicators,  a larms,  or interlocks, 
shall be provided  as specified for the type of purg ing  
used. 

2-2.6 The  purge supply shall be essentially free of dust  
or  l iquid that  could p lug  small  openings.  It shall conta in  
no more  than  trace amounts  of f l ammab le  gas or vapor.  

2-2 .6 .1"  Air  of normal  ins t rument  qual i ty  shall be con- 
s idered accep tab le  for purging,  as shall other  sui table 
supplies, such as inert  gas. 

2-2.6.2 A visual or aud ib le  a l a rm shall be provided  to 
indicate  fai lure of the purge  gas supply system. Any par t  
of  the purge  gas supply system that  can be isolated f rom 
the rest of  the system shall be equ ipped  with an a larm.  

2-2.6.3 If compressed air  is used, the compressor  in take  
shall  be located in a nonhazardous  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  leakage of hazardous  gases 
or vapors into the system, and pro tec ted  against  
mechan ica l  d a m a g e  and corrosion.  

2-2.7 W h e n  double  purg ing  is used (e.g.,  a room 
purged  to a Division 2 classification and  conta in ing  a 
device with open contacts  pro tec ted  by purging) ,  the two 
purge  systems shall  be independen t  of each other  or 
au toma t i c  shutdown of the device upon  fai lure of one of 
the systems shall be provided.  

1986 Edition 



496 6 P U R G E D  AND PRESSURIZED ENCLOSURES FOR E L E C T R I C A L  E Q U I P M E N T  

2-3* Specif ic  R e q u i r e m e n t s  for T y p e  Z P u r g i n g .  

2-3.1"  Equ ipment  shall not  be energized until  at least 
four enclosure volumes of purge gas have passed through 
the enclosure while ma in t a in ing  an in ternal  pressure of at 
least 25 Pa (0.1 in. water).  

Exception: Equipment may be energized immediately if  
a pressure of at least 25 Pa (0.1 in. water) exists and the 
atmosphere within the enclosure is known to be 
nonhazardous. 

2-3.2" Under  normal  opera t ing  condit ions,  ne i ther  the 
t empera tu re  of the external  surface of the enclosure nor 
that  of the purge gas leaving the enclosure shall exceed 80 
percent  of the autoigni t ion t empera tu re  (in degrees 
Celsius) of  the f l ammable  vapor  or gas involved as deter- 
mined  by the Method of  Test for Autogenous Ignition 
Temperatures of  Petroleum Products, ASTM D 2155, or 
the Standard Method for Determining the Autoignition 
Temperature of  Liquid Chemicals, ASTM E 659. 

Exception: Temperature limits may be exceeded i f  it 
can be shown by test that excessively hot components will 
not ignite the vapor or gas involved. 

2-3.3* Fai lure of  an individual  enclosure purge shall be 
detected by an a larm or an indicator .  Safety interlocks 
need not be provided.  

2-3.3.1 If an a la rm is used: 

(a) The  a larm shall be visual or audib le  and shall be 
located so that  it is readi ly  seen or heard .  

(b) The  a larm ac tua tor  shall take its signal from the 
enclosure and shall not be instal led between the enclosure 
and the purge supply. 

(c) The  a larm ac tua tor  may be mechanica l ,  pneu- 
mat ic ,  or electrical .  

(d) Electrical a larms and electr ical  a la rm actuators  
shall be sui table  for the locat ion in which they are in- 
stalled. 

(e) Any restr ict ion between the a la rm ac tua tor  and the 
enclosure shall have passages no smaller  than  the smallest 
passage before the ac tua tor  to avoid plugging.  

(f) No valves shall be pe rmi t t ed  between the a larm ac- 
tua tor  and  the enclosure.  

2-3.3.2 If an indica tor  is used: 

(a) The  indica tor  shall be located for convenient view- 
ing. 

(b) The  indica tor  shall not be instal led between the 
enclosure and the purge supply.  

(c) The  indica tor  may  indicate  ei ther  pressure or flow. 

(d) No valves shall be pe rmi t t ed  between the indica tor  
and  the enclosure.  

2-3.4 A warning  namep la t e  shall be moun ted  on the 
enclosure in a p rominen t  locat ion so that  it is visible 
before the enclosure can be opened.  The  namep la t e  shall 
conta in  the following, or an equivalent ,  s ta tement :  

Pressure or flow 
alarm actuator 

Purge ( ~  
supply 

Warmng 
nameplate 

Flow 
indicator 

Warning 
nameplate 

~ [ ~  Pressure 
indicator 

Purge 
supply 

r---3 
\ 

Warning 
nameplate 

]1' 

r----3 
\ 

Warning 
nameplate 

Il l I[ 
PlraerSmU raet°ura t Io °rw ( ~  

\ 
Warning 

nameplate 

; 
Pressure or flow 
alarm actuator or 
indicator 

Figure 2-3.3 Acceptable Installations for Types Y and Z Purging. 

"Enclosure shall not be opened  unless the area is known 
to be nonhazardous  or unless all devices within have been 
deenergized.  Power shall not be restored after enclosure 
has been opened  until  enclosure has been purged  for 

minutes.  

2-3.4.1 The  manufac tu re r  shall r ecommend  purge con- 
ditions and flow rate  necessary to pass at least four 
enclosure volumes of  purge gas in the t ime per iod 
specified on the label .  

2-3.5 The  m a x i m u m  surface t empera tu re  of any com- 
ponent  within the enclosure shall not exceed 80 percent  
of  the autoigni t ion t empe ra tu r e  (in degrees Celsius) of  the 
f l ammable  vapor  or gas involved, as de te rmined  by the 
procedures  referenced in 2-3.2. 

Exception: Temperature limits may be exceeded i f  it 
can be shown by test that the excessively hot component 
will not ignite the vapor or gas involved. 

2-3.5.1 If  a componen t  has not been tested and its sur- 
face t empera tu re  exceeds the l imit  stated in 2-3.5, then:  

(a) The  warning  namep la t e  shall contain  a s ta tement  
that  such condit ions exist and  that  the enclosure shall be 
deenergized for _ _  minutes  ( t ime per iod  specified to 
be sufficient to permi t  the component  to cool to a safe 
t empera tu re )  before the enclosure is opened  unless the 
area is demons t ra ted  to be nonhazardous  at the t ime; or 
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(b) The  component  shall be separa te ly  housed so that  
the surface t empera tu re  of the housing is below the stated 
t empera tu re  l imit .  This housing shall be pu rged  or sealed 
and shall be provided with a warning  namep la t e  s tat ing 
that  its cover shall not be removed for minutes  
after deenergizing unless the area  is demons t ra ted  to be 
nonhazardous  at the t ime. (T ime per iod  specified to be 
sufficient to permit  the componen t  to cool to a safe tem- 
pera ture . )  

2-4* Specific Requirements for Type Y Purging. 
2-4.1 All requi rements  in 2-3.1 through 2-3.5 shall be 
compl ied  with. 

2-4.2 Equipment  and devices within the enclosure shall 
conform to the requi rements  for Division 2 locations as 
follows: 

2-4.2.1" Make-and-b reak  or sliding contacts  shall be 
ei ther  immersed  in oil, enclosed within a chamber  
hermet ica l ly  sealed against  en t rance  of  gases or vapors, or 
in circuits that ,  under  normal  condit ions,  do not release 
sufficient energy to ignite the specific hazardous  at- 
mosphere  involved. 

2-4.2.2* The  m a x i m u m  surface t empe ra tu r e  of  any 
component  within the enclosure shall not exceed 80 per- 

I cent of the autoigni t ion  t empera tu re  (in degrees Celsius) 
of the f l ammab le  vapor  or gas involved, as de te rmined  by 
the procedures  referenced in 2-3.2. 

Exception No. 1: Temperature limits may be exceeded 
i f  it can be shown by test that the excessively hot compo- 
nent will not ignite the vapor or gas involved. 

Exception No. 2: Temperature limits may be exceeded 
i f  the excessively hot component is enclosed in a chamber 
hermetically sealed against entrance of  gases or vapors. 

2-4.2.3 When  line voltage wiring enters the enclosure,  
precaut ions  shall be taken to ensure that  a fault  (e.g. ,  a 
short  circuit)  between the line voltage wiring and the 
enclosure cannot  burn  th rough  the enclosure or otherwise 
raise the external  surface t empe ra tu r e  of  the enclosure to 
greater  than  80 percent  of  the autoigni t ion  t empera tu re  

I (in degrees Celsius) of  the gas or vapor  involved. Such 
precaut ions  may  include overcurrent  pro tec t ion  for such 
wiring in conjunct ion  with enclosure thickness and 
mater ia l .  (See Appendix B.) 

2-4.3 If  the requi rements  of 2-4.2 are met ,  it shall be 
acceptable  to locate the equ ipmen t  in a Division 2 loca- 
t ion in a general  purpose  enclosure without  purging.  

2-5" Specific Requirements for Type X Purging. 
2-5.1 A t iming  device shall be used to prevent  energiz- 
ing of electr ical  equ ipment  within the enclosure until  at 
least four volumes of  purge gas (ten volumes for motors)  
have passed th rough  the enclosure while ma in t a in ing  an 
internal  pressure of  at least 25 Pa (0.1 in. water) .  

2-5.1.1 The  t iming device shall be sui table for the loca- 
t ion in which it is instal led.  

2-5.1.2 The  purge condit ions and flow rate  necessary to 
pass four enclosure volumes in the s tated t ime shall be de- 
te rmined.  

2-5.2 The  enclosure shall be ma in t a ined  under  a 
positive pressure of not less than  25 Pa (0.1 in. water) 
when the equ ipment  is energized.  

2-5.3 A cutoff  switch shall be incorpora ted  to remove 
power au tomat ica l ly  from all circuits within the enclosure 
not sui table for Division 1 upon fai lure of  the purge 
system. (See 2-5.6.) 

2-5.4* If the enclosure can be readi ly  opened  without 
the use of a key or tools, an interlock shall be provided to 
immedia te ly  deenergize all circuits within the enclosure 
that  are not sui table for Division 1 locations when the 
enclosure is opened.  

2-5.4.1 The  interlock,  even though located within the 
enclosure,  shall be sui table  for Class I, Division 1 loca- 
tions. 

2-5.5* The  m a x i m u m  surface t empe ra tu r e  of  any com- 
ponent  within the enclosure shall not  exceed 80 percent  

] of  the autoigni t ion t empe ra tu r e  (in degrees Celsius) of the 
f l ammable  vapor  or gas involved, as de te rmined  by the 
procedures  referenced in 2-3.2. 

Exception No. 1: Temperature limits may be exceeded 
i f  it can be shown by test that the excessively hot compo- 
nent will not ignite the vapor or gas involved. 
Exception No. 2: Temperature limits may be exceeded 
i f  the excessively hot component is enclosed in a chamber 
hermetically sealed against entrance of  gases or vapors. 

2-5.5.1 Equipment  such as motors,  t ransformers,  and  
other  equ ipment  that  may be over loaded shall be pro- 
vided with appropr i a t e  devices to detect  any increase in 
t empera tu re  beyond design limits of the equ ipment  and 
to au tomat ica l ly  deenergize the equ ipment ,  upon detec- 
tion of  such increase. 

2-5.5.2 When  line voltage wiring enters the enclosure, 
precaut ions  shall be taken to ensure that  a fault  (e.g. ,  a 
short circuit)  between the line voltage wiring and the 
enclosure cannot  burn  th rough  the enclosure or otherwise 
raise the external  surface t empera tu re  of  the enclosure to 
grea ter  than  80 percent  of  the autoigni t ion  t empera tu re  

[ (in degrees Celsius) of  the gas or vapor  involved. Such 
precaut ions  may include overcurrent  protec t ion  for such 
wiring in conjunct ion  with enclosure thickness and 
mater ia l .  (See Appendix B.) 

[ 2-5.6 The  cutoff  switch provided to remove power upon  
fai lure of  the purge  system shall be e i ther  flow or pressure 
ac tua ted .  (See Figure 2-5.6.) 

[ 2-5.6.1 The  cutoff  switch shall  be sui table  for use in the 
locat ion in which it is installed.  

2-5.6.2 No valves shall be pe rmi t t ed  between the cutoff  
switch and  the enclosure.  

2-5.6.3 T h e  pressure or flow device shall be capab le  of 
removing power  when the purge  pressure or flow is inade-  
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quate  to m a i n t a i n  a static pressure within the enclosure of 
at least 25 Pa (0.1 in. of  water) .  

2-5.6.4 The  cutoff  switch shall take its signal from the 
enclosure and shall not be instal led between the enclosure 
and the purge supply.  

Warning nameplate 

0 Cr~SSft~ revv°.:/~°w act u a ted I L 
Purge___~ supply 
Figure 2-5.6 Typica l  Installation for Type X Purging. 

2-5.7 A warning  namep la t e  shall be aff ixed to the 
enclosure in a p rominen t  locat ion so that  it is visible 
before the enclosure can be opened.  The  namep la t e  shall 
conta in  the following, or an equivalent ,  s ta tement:  

"Enclosures shall not  be opened or any cover removed 
unless the area  is known to be nonhazardous  or unless all 
devices within have been deenergized.  Power shall not be 
restored after  the enclosure has been opened  unti l  the 
enclosure has been purged  for . . . . .  minutes ."  

2-5.7.1 The  manufac tu r e r  shall r e commend  purge  con- 
ditions and flow rate  necessary to pass at least four 
enclosure volumes of purge gas in the t ime per iod 
specified on the label.  

Chapter 3 Purged Control  Rooms in Class I Locations 

3-1 General.  
3-1.1" These requi rements  shall apply  to bui ldings or 
port ions of bui ld ings  commonly  referred to as control  
rooms. 

3-1.2" If the control  room is in a classified location,  it 
shall be designed to prevent  the entry of f l ammable  
vapors,  f l ammab le  gases, or f l ammab le  liquids. 

3-2 Considerations Relat ing to Positive Pressure Ven- 
tilation. 
3-2.1 The  following factors shall be considered in 
designing a control  room suitable for safe opera t ion  in a 
hazardous  (classified) location: 

(a) the number  of people  to be housed; 

(b) the type of equ ipmen t  to be housed; 

(c) the locat ion of the control  room relative to process 

units, inc luding relief valves, vent stacks, and  emergency 
rel ief  systems, and  to prevai l ing wind. 

3-2.2* The  source of air  for purg ing  control  rooms shall 
be free of hazardous  concentra t ions  of  f l ammable  vapors 
and  gases, contaminants ,  and  any other foreign mat ter .  

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 Any ducts  shall be constructed of noncombust i-  
ble mater ia ls .  The  fan suction line shall be free of leaks 
and  given sui table  pro tec t ion  from mechanica l  damage  
and corrosion to prevent  hazardous concentrat ions  of 
f l ammab le  gases or vapors f rom being drawn into the 
purge system. 

3-2.2.3 The  purge  system shall be designed to provide 
positive pressure for all areas of  the control  room. 

3-3 Requirements  for Positive Pressure A i r  Systems. 

3-3.1" The  positive pressure air  system shall be capable  
of: 

(a) Main ta in ing  a pressure of at  least 25 Pa (0.1 in. of 
water)  in the control  room with all openings closed; 

(b) Providing a m i n i m u m  outward  velocity of 0.305 
m/sec  (60 fpm) through all openings capable  of being 
opened.  A d rop  in pressure below the 25 Pa (0.1 in. of 
water)  specified in 3-3.1(a) is permissible while meet ing 
the requi rements  of 3-3.1(b). 

3-3.1.1 The  positive pressure air  system may include 
heat ing,  venti lat ion,  and  air condi t ioning equipment ,  as 
well as any auxi l iary equ ipmen t  necessary to comply with 
3-3.1. 

3-3.2 If there is an air  consuming device in the control  
room, sufficient air  shall be suppl ied to accommoda te  its 
needs as well as the needs of the positive pressure air  
system. Alternat ively,  the air  supply to such a device shall 
be taken f rom a separa te  source. 

3-3.3 If Type  X purg ing  is required,  all power to the 
control  room shall be in te r rup ted  upon failure of  the 
positive pressure air  system. The  effect of  such immedia te  
in te r rupt ion  of power on processes shall be considered. 

3-3.4 Immed ia t e  in te r rupt ion  of power upon air system 
fai lure shall not be requi red  for Types Y and Z purging.  

3-3.5* Fai lure  of  the positive pressure air  system shall 
be detected at the discharge end of the fan and shall be 
s ignaled by a visible or audib le  a la rm at a constantly at- 
t ended  location.  

3-3.6 Provisions shall be made  to energize the control  
room safely after  an air  system in ter rupt ion.  Such provi- 
sions include checking the a tmosphere  in the control  
room with a f l ammable  vapor  detector  to de termine  that  
the a tmosphere  is safe. 

3-3.7* The  switch, electrical  disconnect,  and  motor  for 
the air  system fan shall be sui table for the area as it would 
be classified in the absence of  positive pressure ventila- 
t ion. 
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3-3.8 The  electrical  power for the positive pressure air 
system shall be taken off the ma in  power line ahead  of 
any service disconnects to the control  room.  

4-2.6 For Type  X purging,  power to the equipment  
shall be immedia te ly  removed upon loss of  pressurization, 
unless immedia t e  loss of power would result in a more  
hazardous  condi t ion.  

Chapter 4 Purged Power Equipment Enclosures in 
Class I Locations 

4-1 Scope. 

4-1.1 This chapte r  shall apply  to equ ipment  enclosures 
that  exceed 0.3 cu m (10 c u f t )  in volume, but  that  are 
not control  rooms. 

4-1.2 For the purpose  of  this chapter ,  electrical  power 
equ ipment  is divided into two groups:  

(a) Purged Equipment. Equipment ,  such as switch- 
gear  and  motor  controllers,  that  does not require  airflow 
for heat  dissipation,  but  that  requires pressurization to 
prevent  en t rance  of  f l ammab le  gases or vapors. 

(b) Ventilated Equipment. Equipment ,  such as 
motors,  that  requires airflow for heat  dissipation as well 
as to prevent  en t rance  of  f l ammab le  gases or vapors.  

4-2 Requirements for Purged Equipment. 
4-2.1 Enclosures shall be of  substant ia l  noncombus t ib le  
construct ion and shall be reasonably  t ight.  Gaskets shall 
be permi t ted .  

4-2.1.1 Precaut ions  shall be taken to protect  the 
enclosure from excessive pressure of the purge  supply. 

4-2.2 The  source of air  shall be free of  hazardous  con- 
centra t ions  of  f l ammab le  vapor  or gas, contaminants ,  
and  any other  foreign mat te r ,  

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

4-2.4 Regardless of  the type of  purg ing  (i .e. ,  X, Y, or 
Z), at least ten enclosure volumes of  purge gas shall be 
passed th rough  the enclosure while ma in t a in ing  an inter- 
nal  pressure of 25 Pa (0.1 in. of water)  before the 
enclosure is energized.  This  pressure shall be ma i n t a ine d  
continuously.  

Exception: In the cases of  Types Y and Z purging, 
power may be turned on immediately i f  a pressure of  at 
least 25 Pa (0.1 in. water) exists and the atmosphere 
within the enclosure is known to be nonhazardous. 

4-2.5 For Type  Z purging,  the t empe ra tu r e  of  the exter- 
nal  surface of the enclosure or the egress air  shall not, 
under  normal  opera t ing  condit ions,  exceed 80 percent  of 

I the autoigni t ion t empera tu re  (in degrees Celsius) of the 
vapor  or gas involved as de te rmined  by the procedures  
referenced in 2-3.2. 

Exception: Temperature limits may be exceeded i f  it 
can be shown by test that excessively hot components will 
not ignite the vapor or gas involved. 

4-2.6.1 In cases where immed ia t e  power removal  is not 
provided,  both  audib le  and visual signals to warn of loss 
of  pressurizat ion shall be provided  at a constant ly at- 
tended location.  Such a la rm devices shall be sui table for 
the area in which they are instal led.  

4-2.7 For Types Y and Z purging,  loss of pressurization 
shall energize an audib le  or visual a la rm at a constantly 
a t t ended  location.  Removal  of power shall not be re- 
qui red for fai lure of  Types Y or Z purging.  

4-2.8 A warning namep la t e  shall be moun ted  on the 
enclosure in a p rominen t  locat ion so that  it is visible 
before the enclosure can be opened.  The  namep la t e  shall 
conta in  the following, or an equivalent ,  s ta tement :  

"Enclosure shall not be opened  unless the area  is known 
to be nonhazardous  or unless all devices within have been 
deenergized.  Power shall not be restored after enclosure 
has been opened  until  enclosure has been purged  for 

minutes ."  

4-2.8.1 The  m a n u f a c t u r e r  shall r e commend  purge con- 
ditions and  flow rate  necessary to pass at least ten en- 
closure volumes of  purge  gas in the t ime per iod  specified 
on the label .  

4-2.9 The  m a x i m u m  surface t e m p e r a t u r e  of any com- 
ponent  within the enclosure shall not exceed 80 percent  
of the autoigni t ion t empera tu re  (in degrees Celsius) of  the 
f l ammab le  vapor  or gas involved, as de t e rmined  by the 
procedures  referenced in 2-3.2. 

Exception: Temperature h'mits may be exceeded if  it 
can be shown by test that the excessively hot component 
will not ignite the vapor or gas involved. 

4-2.9.1 If  a componen t  has not been tested and its sur- 
face t empera tu re  exceeds the l imit  s tated in 4-2.9 then: 

(a) The  warning  namep la t e  shall conta in  a s ta tement  
that  such condi t ions exist and  that  the enclosure shall be 
deenergized for _ _  minutes  ( t ime per iod  specified to 
be sufficient to permi t  the componen t  to cool to a safe 
t empera tu re )  before the enclosure is opened  unless the 
area  is demons t ra ted  to be nonhazardous  at the t ime; or 

(b) The  component  shall be separate ly  housed so that  
the surface t empe ra tu r e  of  the housing is below the s tated 
l imit .  This  housing shall be pu rged  or sealed and shall be 
provided with a warning  namep la t e  s tat ing that  its cover 
shall not be removed for _ _  minutes  after  deenergiz- 
ing unless the area  is demons t ra ted  to be nonhazardous  at 
the t ime.  (T ime per iod  specified to be sufficient to permi t  
the componen t  to cool to a safe t empera tu re . )  

4 -2 .9 .2  For  Type  X pu rg ing ,  e q u i p m e n t  such as 
motors ,  t ransformers ,  and  other  equ ipmen t  that  may  be 
over loaded  shall be provided  with app rop r i a t e  devices to 
detect  any increase in t empe ra tu r e  of  the equ ipment  
beyond its design l imits and to deenergize the equ ipment  
au tomat ica l ly  upon  detect ion of such increase. 
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4-3 Requirements for Ventilated Equipment. 
4-3.1 The  enclosure shall be of  substant ial  noncom- 
bust ible construct ion with necessary openings l imited to 
m i n i m u m  pract ica l  size and kept as a ir t ight  as possible. 

4-4.3 The  electr ical  power for the purge system shall be 
suppl ied ei ther  from a separa te  power source or from the 
enclosure power supply before any service disconnects to 
the power equ ipment  enclosure.  

4-3.2 The  enclosure shall be pu rged  by at least ten air  
changes before the electr ical  equ ipmen t  is energized.  The  
auxi l iary air  equ ipment  shall be sui table for the location.  

4-3.3 The  enclosure shall be constantly ma in t a ine d  at a 
pressure of  at least 25 Pa (0.1 in. of  water) above the sur- 
round ing  a tmosphere  dur ing  opera t ion  of the equip-  
ment .  

4-3.4* The  source of  air for vent i la t ion shall be free of 
hazardous  concentra t ions  of f l ammab le  gases or vapors, 
contaminants ,  and any other  foreign mat te r .  

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

4-3.6 Airflow through  the enclosure shall be as uni form 
as possible so as to avoid air  pockets. 

4-3.7* The  flow of air  shall be sufficient to keep the 
equ ipment  adequate ly  cooled,  depend ing  on opera t ing  
and  design requirements .  

4-3.8 For equ ipment  in Division 2 locations,  the max-  
imum t empera tu re  of any surface exposed to the at- 
mosphere  shall not exceed 80 percent  of the autoigni t ion 

[ t empera tu re  (in degrees Celsius) of the f l ammable  vapor  
or gas involved, as de te rmined  by the procedures  refer- 
enced in 2-3.2. 

Exception: Temperature limits may be exceeded i f  it 
can be shown by test that excessively hot components will 
not ignite the vapor or gas involved. 

4-3.9 The  electrical  circuits of the equ ipment  within 
the enclosure shall be in ter locked with the vent i la t ing 
equ ipment  so that :  

(a) The  equ ipmen t  cannot  be energized until  the 
purge cycle has been comple ted;  and  

(b) The  equ ipment  will be au tomat ica l ly  deenergized 
when the equ ipment  stops. 

Exception: I f  automatic deenergizing of equipment 
would result in unsafe conditions, it shall be acceptable to 
provide both audible and visual alarms at a constantly at- 
tended location, in lieu of compliance with 4-3.9 (b). 

4-4 Requirements for both Purged and Ventilated 
Equipment. 
4-4.1 Provision shall be made  to ensure that  power to 
the enclosure is not restored following fai lure of the purge 
system until  the a tmosphere  within the enclosure is safe. 

4-4.2 The  electrical  disconnect,  switch, and motor  for 
the purge gas fan system shall be sui table for the area 
classification based on the absence of  the positive pressure 
purge gas system. 

Chapter 5 Pressurized Instrument and Other Smal l  

Enclosures in Class II Locations 

5-1 Scope. Chap te r  5 shall apply to enclosures with a 
gross in ternal  volume not exceeding 0.3 cu m (10 cu f t ) .  

5-2 General Requirements. 
5-2.1 The  enclosure shall be reasonably tight and shall 
be constructed of  ma te r i a l  that  is not likely to be dam-  
aged under  the condit ions to which it may be subjected.  

5-2.1.1 Precaut ions  shall be taken to protect  the en- 
closure from excessive in ternal  pressure. 

5-2.1.2 Excess pressure relieving devices, when required 
to protect  in case of control  failure,  shall be designed to 
prevent  escape of sparks or burn ing  mater ia l  to a hazard-  
ous area when they function.  

5-2.2 Any window in a pressurized enclosure shall be 
t empered  glass at least 6.3 m m  ( ¼  in.) thick, shatter- 
p roof  glass, or o ther  sha t te rproof  mater ia l .  

5-2.3 If  combust ib le  dust has accumula ted  within the 
enclosure,  the enclosure shall be opened and the dust re- 
moved before pressurization.  

5-2.4 Compar tmen t s  within the ma in  enclosure or adja- 
cent enclosures connected to the ma in  enclosure may be 
collectively pressurized to prevent  the ent rance  of  dust if 
there  is adequa te  communica t ion  to main ta in  the spec- 
ified pressure at all points.  

5-2.5 Sui table  indicators,  pressure switches, or in- 
terlocks shall be provided to safeguard the instal lat ion if 
the enclosure is opened  or if the pressurizing system fails. 

5-2.6 The  pressurizing supply shall be essentially free of  
dust and  l iquids that  can plug small openings. It shall 
conta in  no more  than  t race amounts  of f l ammable  gases 
or vapors. 

5-2.6.1 Air  of normal  instrument  quali ty shall be con- 
sidered acceptable  for pressurizing, as shall other  suitable 
supplies such as inert  gas. (See A-2-2.6.1.) 

5-2.6.2 If  compressed air is used, the compressor suc- 
t ion line shall be designed to prevent leaks that  might  
permi t  hazardous  gases, vapors, or dusts to be drawn into 
the compressor .  

5-2.6.3 If compressed air is used, the compressor intake 
shall be located in a nonhazardous  area.  

5-2.6.4* If  the compressor suction line passes through a 
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hazardous  area,  it shall be constructed of noncombus t ib le  
mater ia l ;  designed to prevent leakage of  hazardous  gases, 
vapors, or dusts into the system; and shall be protected 
against  mechanica l  damage  and corrosion. 

5-3* Specific Requirements for Pressurizing. 
5-3.1 Before the equ ipment  in the enclosure is ener- 
gized, the interior  of  the enclosure shall be free of  dust. If  
combust ib le  dusts have cgllected within the enclosure, it 
shall be opened and the dust removed before pressuriza- 
tion. 

5-3.2* The  enclosure shall be ma in t a ined  under  a 
positive pressure dependent  on the specific par t ic le  den- 
sity of  the dust as long as equ ipment  in the enclosure is 
energized.  The  positive pressure shall comply  with Tab le  
5-3.2. 

T a b l e  5 - 3 . 2  

Specific Particle Density Pressure 

lb per cu f t  kg per c u m  in. H20 Pa 

_< 130 _< 2083 -> 0.1 _> 25 

> 130 > 2083 _> 0.5 _> 125 

5-3.3* In Class II ,  Division 1 locations,  a door  switch 
shall be provided on the enclosure a r ranged  to deenergize 
all circuits within the enclosure that  are not sui table for 
Division 1 if the enclosure can be readi ly opened  without 
the use of a key or tools. No door  switch is required for 
Division 2 locations. 

5-3.4* A warning namep la t e  shall be moun ted  on the 
enclosure in a p rominen t  locat ion so that  it is visible 
before the enclosure can be opened.  The  namep la t e  shall 
contain  the following, or an equivalent ,  s ta tement :  

"Enclosure shall not be opened  unless the area is known 
to be nonhazardous  or unless all devices within the 
enclosure have been deenergized.  Power shall not be 
restored after  the enclosure has been opened  until com- 
bust ible dusts have been removed and the enclosure 
repressurized."  

5-3.5* Under  normal  opera t ing  condit ions,  nei ther  the 
t empera tu re  of the external  surface of the enclosure nor 
that  of the gas leaving the enclosure shall exceed 80 per- 

I cent of  the layer ignit ion t empera tu re  (in degrees Celsius) 
of  the combust ib le  dust involved, and in all cases shall be 
at least 25°C (77°F) below such t empera tu re .  

5-3.5.1 If the ignit ion t empe ra tu r e  of  the dust is not 
known, m a x i m u m  surface t empera tu res  shall not exceed 
those s tated in Tab le  502-1 of NFPA 70. National Elec- 
trical Code. 

5-3.5.2" Equipment  instal led in Class II locations shall 
be able to funct ion at full ra t ing  without developing sur- 
face t empera tu res  high enough to cause excessive 
dehydra t ion  or g radua l  carboniza t ion  of  any organic  dust 
deposits that  may occur.  

5-3.6 When  line voltage wiring enters the enclosure, 
precaut ions  shall be taken to ensure that  a fault  (e.g. ,  a 

short circuit)  between the line voltage wiring and the 
enclosure cannot  burn  through the enclosure or otherwise 
raise the external  surface t empera tu re  above 80 percent  
of, and  at least 25 °C (77 °F) below, the layer ignit ion tem- 
pera tu re  (in degrees Celsius) of the dust involved. Such 
precaut ions  may  include overcurrent  protec t ion  for such 
wiring in conjunct ion with enclosure thickness and 
mater ia l .  (See Appendix B.) 

5-3.7* Any internal  component  having a surface tem- 
pera ture  app roach ing  the layer ignit ion t empera tu re  of 
the combust ib le  dust involved shall be pro tec ted  in accor- 
dance with 5-3.7.1. 

5-3.7.1 If  any internal  component  has a m a x i m u m  sur- 
face t empera tu re  greater  than  that  ind ica ted  in 5-3.5, the 
component  shall be enclosed within a c ha mbe r  hermet-  
ically sealed or suitably gasketed against  the ent rance  of 
combust ib le  dusts and of a size that  will l imit  its exterior  
surface t empera tu re  to the t empera tu res  specified in 
5-3.5. 

Exception No. 1: I f  the chamber containing the compo- 
nent is not sealed or gasketed, a warning nameplate shall 
be mounted on the outside of  the enclosure stating that 
such conditions exist and that power shall be removed for 

minutes (time period specified to be sufficient to 
permit unit to cool to a safe limit) before the door is 
opened unless the area is known to be nonhazardous at 
the time. 

Exception No. 2: I f  the chamber containing the compo- 
nent is not sealed or gasketed, the component shall be 
separately housed so that the surface temperature of the 
housing is below safe limits. The housing shall be pressur- 
ized or sealed and provided with a warning nameplate 
stating that its cover shall not be removed for  
minutes (time period specified to be sufficient to permit 
unit to cool to a safe limit) unless the area is known to be 
nonhazardous at the time. 

5-3.7.2 Equipment  such as motors  and  t ransformers  
that  may be over loaded and that  is exposed direct ly to the 
dusty a tmosphere  shall be provided with app rop r i a t e  
devices to detect  any increase in t empera tu re  beyond 
design limits and  to deenergize the equ ipment  au tomat i -  
cally. 

Exception: I f  immediate interruption of power would 
result in a condition more hazardous than that created by 
failure to remove the power, audible and visible alarms 
shall be provided at a constantly attended location in lieu 
of compliance with 5-3.7.2. 

5-3.8 An a la rm shall be provided to indicate  fai lure of 
the pressurizing system. The  a larm may be mechanical ly ,  
pneumat ica l ly ,  or electrically ac tua ted  and  may  be visual 
or audible .  

5-3.8.1 The  a la rm shall be located so that  it is readily 
seen or heard .  The  a larm ac tua tor  shall take its signal 
from the enclosure and shall not be instal led between the 
enclosure and the pressurizing gas supply.  

5-3.8.2 No valves shall be permi t ted  between the a larm 
ac tua tor  and the enclosure.  
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5-3.8.3 The  a larm ac tua tor  shall be capable  of ac- 
tua t ing  the a la rm when the pressure or flow of the 
pressurizing gas is not adequa te  to ma in ta in  the static 
pressure specified in 5-3.2. (See Figure 5-3.8. ) 

6-2.2,2 Any ducts  shall be constructed of noncombust i -  
ble mater ia ls .  The  fan suction line shall be free of leaks 
and  given sui table  pro tec t ion  f rom mechanica l  damage  
and corrosion to prevent  hazardous  concentrat ions  of 
combust ib le  dusts f rom being  drawn into the pressurizing 
system. 

Pressure or 
Flow Alarm 

Pressurizing 

Supply 

Warning 
Nameplate 

Restriction 

6-2.2,3 The  pressurizing system shall be designed to 
provide positive pressure vent i la t ion for all areas of the 
control  room. 

6-3 Requirements  for Positive Pressure Air Systems. 
6-3.1 The  positive pressure air  system shall be capab le  
of: 

(a) ma in t a in ing  a pressure of at least 25 Pa (0.1 in. of 
water) in the control  room with all openings closed; 

(b) providing a m i n i m u m  outward  velocity of 0.305 
m/sec  (60 fpm) th rough  all openings  capable  of being 
opened.  

A drop  in pressure below the 25 Pa (0.1 in. of water) 
specified in 6-3.1 (a) is permissible while meet ing  the re- 
qui rements  of 6-3.1(b). (See A-3-3.1.) 

Figure 5-3,8 Typical Installation for Pressurizing. 6-3.1.1 The  positive pressure air system may include 
heat ing,  venti lat ing,  and air condi t ioning equipment ,  as 
well as any auxi l iary equ ipment  necessary to comply with 
6-3.1. 

Chapter 6 Pressurized Control Rooms in 

Class II Locations 

6-1 General.  
6-1.1 These requi rements  apply  to bui ldings or port ions 
of bui ldings commonly  referred to as control  rooms. (See 
A-3.1.1.) 

6-1.2 If the control  room is in a Class II location,  it shall 
be designed to prevent  the entry of combust ib le  dusts. To 
prevent  the entry of combust ib le  dusts, it shall be accept-  
able to use positive pressure vent i la t ion from a source of 
c lean air and  the equ ipmen t  in the bu i ld ing  need not  be 
housed in special enclosures for safe opera t ion .  

6-2 Considerations Relat ing to Positive Pressure Ven- 
ti lation. 
6-2.1 The  following factors shall be considered in 
designing a control  room suitable for safe opera t ion  in a 
hazardous  (classified) location: 

(a) The  number  of people to be housed; 

(b) The  type of equ ipmen t  to be housed; 

(c) The  locat ion of the control  room relative to process 
units and  potent ia l  sources of  dust, such as bucket  
elevator  legs, belt  conveyors, and  vent stacks. 

6-2.2* The  source of air  for pressurizing control  rooms 
shall be free of  hazardous  concentra t ions  of  f l ammable  
vapors and  gases, combust ib le  dusts, contaminants ,  and  
any other  foreign mat te r .  

6-2.2.1" The  source of air  shall  be de t e rmined  from the 
na ture  of the process and the physical  layout.  

6-3.2 If there is an a i r -consuming device in the control  
room, sufficient air  shall be suppl ied to accommoda te  its 
needs as well as the needs of the positive pressure air 
system. Alternat ively,  the air  supply to such a device shall 
be taken from a separate  source. 

6-3.3 Fai lure of the positive pressure air system shall be 
detected at the discharge end of the fan and shall be 
signaled by a visual or audib le  a la rm at a constantly at- 
tended location.  Prompt  measures shall be taken to 
restore pressurization.  (See A-3-3.5.) 

6-3.4 After  an in te r rupt ion  of the positive pressure air 
system, a visual inspection shall be made  to de termine  
that  the control  room is safe from the hazard  of combusti-  
ble dust. 

Chapter 7 Pressurized Power Equipment  Enclosures 

in Class II Locations 

7-1 Scope. 

7-1.1 This  chapte r  shall apply  to equipment  enclosures 
that  exceed 0.3 cu m (10 cu ft) in volume but  that  are not 
control  rooms. 

7-1.2 For the purpose of this chapter ,  electrical  power 
equ ipment  is divided into two groups:  

(a) Pressurized Equipment. Equipment  that  does not 
require  airflow for heat  dissipation, but  that  requires 
pressurizat ion to prevent  ent rance  of combust ib le  dusts. 
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(b) Ventilated Equipment. Equipment ,  such as 
motors,  that  requires airflow for heat  dissipation as well 
as to prevent en t rance  of combust ib le  dusts. 

7-2.7* Loss of pressurization shall energize an audible  
and visual a la rm at a constantly a t t ended  location.  Im- 
media te  removal  of power shall not be required .  

7-2 Requirements for Pressurized Equipment. 
7-2.1 The  enclosure shall be of substant ia l  noncom- 
bustible construct ion and shall be reasonably tight.  
Gaskets shall be permi t ted .  

7-2.1.1 Precautions shall be taken to protect  the 
enclosure from excessive pressure of the pressurizat ion 
system. 

7-2.1.2 Excess-pressure relief devices, where requi red  to 
protect  in case of  failure of pressure control ,  shall be de- 
signed to prevent  escape of sparks or burn ing  mater ia l  to 
a hazardous  area when they function.  

7-2.2 The  source of air shall be free of hazardous con- 
centra t ions  of f l ammable  gases, vapors, combust ib le  
dusts, contaminants ,  and any other  foreign mat te r .  

7-2.3 Piping for air  or inert  gas (if used) shall be pro- 
tected against mechanica l  damage .  

7-2.4 Combust ib le  dust shall be removed from the 
enclosure before the equ ipment  is energized.  

7-2.5 The  enclosure shall be ma in t a ined  under  a 
positive pressure dependen t  on the specific par t ic le  den- 
sity of the dust as long as the equ ipment  in the enclosure 
is energized.  The  positive pressure shall comply with 
Tab le  7-2.5. 

Specific Particle Density Pressure 

lb per c u f f  kg per cu m in. H~O Pa 

< 130 _< 2083 -> 0.1 >- 25 

> 130 > 2083 --> 0.5 -> 125 

7-2.5.1 It shall be acceptable  to energize the equ ipment  
in the enclosure immedia te ly  if the pressure specified in 
7-2.5 exists and  the a tmosphere  in the enclosure is not  
visibly dusty. 

7-2.6 Under  normal  opera t ing  condit ions,  nei ther  the 
t empera tu re  of  the external  surface of the enclosure nor  
that  of the gas leaving the enclosure shall exceed 80 per- 

I cent of the layer ignit ion t empera tu re  (in degrees Celsius) 
of the combust ib le  dust involved, and  in all cases shall be 
at least 25°C (77°F) below such t empera tu re .  (See 
A-5-3.s.) 

7-2.6.1 If  the ignit ion t empera tu re  of the dust is not  
known, m a x i m u m  surface t empera tu res  shall not exceed 
those s ta ted in Tab le  502-1 of NFPA 70, National Elec- 
trical Code. 

7-2.6.2 Equ ipment  instal led in Class II locations shall 
be able to function at full ra t ing  without  developing sur- 
face t empera tu res  high enough to cause excessive 
dehydra t ion  or g radua l  carboniza t ion  of any organic  dust 
deposits that  may  occur.  (See A-5-3.5.2.) 

7-2.8 A warning namep la t e  shall be moun ted  on the 
enclosure in a p rominen t  locat ion so that  it is visible 
before the enclosure can be opened.  The  namep la t e  shall 
contain  the following, or an equivalent ,  s ta tement:  

"Enclosure shall not be opened  unless the area is known 
to be nonhazardous  or unless all devices within the 
enclosure have been deenergized.  Power shall not be 
restored after the enclosure has been opened until  com- 
bust ible dusts have been removed and the enclosure 
repressurized."  

7-2.9 Equipment  that  may be overloaded,  such as 
motors  and  transformers,  and that  may  be exposed di- 
rectly to the dusty a tmosphere  shall be provided with 
sui table devices to detect  any increase in t empera tu re  
beyond the design limits of  the equ ipment  and to 
deenergize the equ ipment  au tomat ica l ly .  

Exception: I f  immediate interruption of  power would 
result in a condition more hazardous than that created by 
failure to remove the power, audible and visual alarms 
shall be provided at a constantly attended location, in 
h'eu o f  compliance with 7-2.9. 

7-2.10 If  any in ternal  component  has a m a x i m u m  sur- 
face t empera tu re  exceeding the limits s tated in 7-2.6, the 
component  shall be enclosed within a chamber  hermeti-  
cally sealed or sui tably gasketed against  the ent rance  of 
combust ib le  dusts and  of  a size that  will l imit  its exterior  
surface t empera tu re  to the t empera tu res  s tated in 7-2.6. 

Exception No. 1: I f  the chamber containing the compo- 
nent is not sealed or gasketed, a warning nameplate shall 
be mounted on the outside of  the enclosure stating that 
such conditions exist and that power shall be removed for  
_ _  minutes (time period specified to be sufficient to 
permit unit to cool to a safe limit) before the door is 
opened unless the area is known to be nonhazardous at 
the time. 

Exception No. 2: I f  the chamber containing the compo- 
nent is not sealed or gasketed, the component shall be 
separately housed so that the surface temperature of  the 
housing is below safe limits. The housing shall be pressur- 
ized or sealed and provided with a warning nameplate 
stating that its cover shall not be removed for  _ _  
minutes (time period specified to be sufficient to permit 
unit to cool to a safe limit) unless the area is known to be 
nonhazardous at the time. 

7-3 Requirements for Ventilated Equipment. 
7-3.1 The  enclosure shall be of substant ia l  noncom- 
bustible construct ion with necessary openings  l imited to 
m i n i m u m  pract ica l  size and kept as a i r t ight  as possible. 

7-3.2 Combust ib le  dust shall be removed from the 
enclosure before the equ ipment  is energized and ven- 
t i la ted.  

7-3.3 The  source of air for vent i la t ion shall be free of 
hazardous  concentra t ions  of f l ammab le  vapors, gases, 
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combust ib le  dusts, contaminants ,  and any other  foreign 
mat te r .  (See .4-6-2.2.) 

7-3.4 Air  discharge from the enclosure shall be to an 
area  classified nonhazardous  or Division 2. (See .4-6-2.2.) 

7-3.5 The  flow of air  shall be as uni form as possible 
within the enclosure so as to avoid air  pockets. 

7-3.6 The  flow of air  shall be sufficient to keep the 
equ ipment  adequate ly  cooled, depend ing  on opera t ing  
and design requirements .  (See A-4-3.7.) 

7-3.7 The  enclosure shall be constant ly ma in t a ined  at a 
pressure of  at least 25 Pa (0.1 in. of water)  above the sur- 
round ing  a tmosphere  dur ing  opera t ion  of the equip-  
ment ,  unless the sur rounding  a tmosphere  is known to be 
nonhazardous .  

7-3.8 The  m a x i m u m  t empera tu re  limits of 7-2.6 shall 
apply.  

7-3.9 The  electr ical  circuits of the equ ipment  within 
the enclosure shall be inter locked with the vent i la t ing 
equipment ,  so that  the circuits will be au tomat ica l ly  de- 
energized if the vent i la t ing equ ipment  fails. 

Exception: I f  deenergizing the circuits would result in a 
condition more hazardous than that created by failure to 
deenergize, audible and visual alarms shall be provided 
at a constantly attended location, in lieu of compliance 
with 7-3.9. 

Chapter 8 Purged Instrument and Other Enclosures 

Having an Internal Source of Flammable Gas or Vapor 

8-1 Scope. This chap te r  shall apply  to instruments  such 
as gas ch romatographs  and  gas analyzers and  o ther  
enclosures that  contain  an internal  source of f l ammable  
gas or vapor .  

8-2* General Requirements. 

8-2.1 The  requi rements  of Chapters  2 and 5 shall apply  
except  as modi f ied  herein.  

8-2.1.1 There  shall  be no l imi ta t ion  on the size of the 
enclosures covered by this chapter .  

8-2.2* For the purpose  of this chapter ,  every enclosure 
shall be considered to have a "normal"  and  an "abnor-  
mal" condi t ion.  In both  condit ions,  the electr ical  equip-  
ment  in the enclosure is assumed to be opera t ing  cor- 
rectly. The  types and  magni tudes  of these condit ions are 
descr ibed below. 

8-2.2.1 "Normal"  means  the an t ic ipa ted  release of 
f l ammable  gas or vapor  within the enclosure when the 
system that  supplies the f l ammab le  gas or vapor  is 
opera t ing  proper ly .  The  magn i tude  of  this an t i c ipa ted  
release may  be: 

(a) none; i.e.,  there is no release of f l ammable  gas or 
vapor;  or 

(b) l imited;  i.e.,  there is release of f l ammab le  gas or 
vapor  but  the release is l imited to an amoun t  that  can be 
d i lu ted  by the purg ing  system to less than  25 percent  of 
the lower f l ammab le  l imit .  

8-2.2.2 "Abnorma l "  means  the an t ic ipa ted  release of 
f l ammab le  gas or vapor  within the enclosure when the 
system that  supplies the f l ammab le  gas or vapor  is ei ther  
leaking or is otherwise opera t ing  abnormal ly .  The  
magn i tude  of  this an t i c ipa ted  release is: 

(a) l imited;  i.e.,  the release of f l ammab le  gas or vapor  
is l imi ted  to an amoun t  that  can be d i lu ted  to less than  25 
percent  of the lower f l ammab le  limit;  or 

(b) unl imited;  i.e.,  the release of f l ammab le  gas or 
vapor  is of  such magn i tude  that  it cannot  be d i lu ted  to 
less than  25 percent  of the lower f l ammab le  l imit .  

8-2.2.3 The  possible combinat ions  of release for both  
condit ions are shown in Tab le  8-2.2. 

Table 8-2.2 Magnitudes of Release 

Normal  Abnormal  
Condition Condi t ion  

None Limited 
None Unl imited 
Limited Limited 
Limited Unl imited 

8-2.3 If  all the electr ical  equ ipment  within the 
enclosure is sui table for Class I, Division 1 locations, no 
purg ing  shall be required.  

8-2.3.1 Precaut ions shall be taken if an abnorma l  
release may be grea t  enough to adversely affect a 
nonhazardous  external  area  classification. 

8-2.4* If  the electr ical  equ ipmen t  within the enclosure 
is sui table  for e i ther  Class I, Division 2 locations or 
unclassified locations, the purge  requi rements  shall be 
establ ished accord ing  to Tab le  8-2.4. 

8-2.4.1 To  de te rmine  the purge  requi rements  accord-  
ing to Tab le  8-2.4: 

(a) F ind  the External  Area  Classification in Column 
(a). 

(b) F ind  the In terna l  Equ ipmen t  Type  in Column (b). 

(c) Determine  the Purge Requ i rement  for Limi ted  
Release under  A b n o r m a l  Condi t ions by using the ap- 
p rop r i a t e  Norma l  Condi t ion  in Column (c). 

(d) Determine  any addi t iona l  requi rements  from Col- 
umn  (d) if the A b n o r m a l  Condi t ion  is Unl imi ted  Release. 

8-2.5 Enclosures conta in ing  an  open f lame shall be con- 
s idered to have equ ipmen t  sui table for unclassified loca- 
tions for the purposes of de te rmin ing  the purge  require-  
ment  from T a b l e  8-2.4. The  f lame shall be au tomat ica l ly  
ext inguished upon  fai lure of  the purge system regardless 
of  purge  type. 

8-3 Speci f ic  Requirements. 
8-3.1 W h e n  a release of f l ammab le  gas or vapor  within 
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Table 8-2.4 Purge Requirements for Enclosures Subject to Internal Release 

(a) (b) (c) (d) 

Purge Requirements 
For Limited Release 

Under Abnormal 
Conditions 

Additional 
Limited Requirements 

No Release Release Unlimited 
Under Under Release Under 

External Area Internal Equipment Normal Normal Abnormal 
Classification Suitable for: Conditions Conditions Conditions 

Class 1, Div. 1 None None None 
Class I, Class I, Div. 2 Y Y None 
Division 1 Unclassified X X Inertt 

Class I, Div. 1 None None None 
Class I, Class I, Div. 2 None Z None 
Division 2 Unclassified Z X Inertt 

Class I, Div. l None None None 
Class II** Class I, Div. 2 None Z None 

Unclassified Z X lnertt 

Class I, Div. 1 None None None* 
None Class 1, Div. 2 None Z None* 

Unclassified Z X Inertt 
*Precautions must be taken if unlimited release is large enough to alter the nonhazardous external area 

classification. 
**Requirements of Chater 5 also apply. 
tSee Appendix A-8-2.4. 

an enclosure may occur either in normal  operat ion o~" 
unde r  abnormal  conditions, protection shall be provided 
by: 

(a) purg ing  with air to dilute the concentra t ion of 
f lammable  gas, vapor, or mixture  to less than 25 percent 
of its lower f lammable  limit, based on the lowest value of 
the lower f lammable  l imit of any individual  f lammable  
gas or vapor enter ing the enclosure, or 

(b) purging  or pressurizing with inert  gas to reduce the 
oxygen content  in the enclosure to a level of not more 
than  5 percent  by volume or to 50 percent  of the mini- 
m u m  concentrat ion of oxygen required to form a flam- 
mable  mixture,  whichever is lower. 

8-3.2 When  the electrical equ ipment  is located in a 
Class I or Class II area, the purge system shall also pre- 
vent ent rance  of the external atmosphere by providing a 
m i n i m u m  internal  pressure of 25 Pa (0.1 in. water). 

8-3.3 The  locations and  sizes of gas or vapor outlets in 
the electrical equ ipment  enclosure shall be designed to 
allow effective removal of both the f lammable  gas or 
vapor and  the purge gas. 

8-3.3.1 When  an inert  purge gas is used, the outlets 
may be closed after purging to prevent undue  loss of inert 
purge gas, provided that this does not constitute a further 
dan.ger such as inadequate  flow of protective gas or ex- 
cessive pressure bui ldup.  

8-3.4 In applications where f lammable  mixtures may 
be piped into the enclosure through the f lammable  gas or 
vapor system, suitable precautions shall be taken to pre- 
vent propagat ion of an explosion back to the process 
equipment .  

8-3.5 The  flow rate of purge gas shall be sufficient to 
ma in ta in  the requirements  of 8-3.1 and to ensure ade- 
quate mixing so that the release of a f lammable  gas or 
vapor is limited. 

8-3.6 To achieve proper purging with air, caut ion is 
needed to ensure that the air pressure used within the 
enclosure does not exceed the pressure of the f lammable  
gas or vapor system supplying the enclosure, as air could 
enter the process, causing consequential  damage.  

8-3.7 Precautions shall be taken to protect the en- 
closure from excessive pressure of the purge supply. 

Chap te r  9 P u r g e d  A n a l y z e r  R o o m s  or Bui ld ings  

C o n t a i n i n g  a S o u r c e  o f  F l a m m a b l e  

Gas, Vapor ,  or L i q u i d  

9-1 Scope. Chapter  9 shall apply to analyzer rooms or 
buildings conta in ing  electrical equ ipment  having process 
streams of f lammable  liquid, vapor, or compressed flam- 
mable  gas piped into the equipment .  

9-2 Gene ra l .  

9-2.1 If the analyzer room or bui ld ing  is in a hazardous 
(classified) location, it shall be designed to prevent the 
entry of f lammable  gases and vapors, f lammable  liquids, 
and combust ible  dusts. 

9-2.2 The  requirements  of Chapters 3 and 6 for control 
rooms shall apply except as modified herein. 
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9-2.3* Analyzer  rooms shall be separa ted  from control  
rooms by dis tance or by a wall i m p e r m e a b l e  to vapors.  

9-2.4* Flow of air  th rough  the room shall ensure ade- 
quate  air  d is t r ibut ion.  F l a m m a b l e  vapors shall be re- 
moved as close to their  source as prac t ica l .  

9-2.5 Leakage  of inert  gases used for purg ing  or 
pressurizat ion of enclosures in an analyzer room can 
deple te  the room's  oxygen. Where  personnel  can enter  
the analyzer room, adminis t ra t ive  controls combined  
with adequa te  t ra in ing  and safe entry procedures  shall be 
established. W a r n i n g  signs advising of the hazard  of inert 
gas shall be posted.  Inert  gas shall not be used for purg ing  
an entire analyzer  room where personnel  may  enter.  (See 
NFPA 69, Standard on Explosion Prevention Systems. ) 

9-9.6 The  analyzer  room shall be vent i la ted with suffi- 
cient c lean air  to di lute  any leakage to less than  25 per- 
cent  of the lower f l ammab le  l imit  based on the largest  
single fai lure.  (See NFPA 69, Standard on Explosion 
Prevention Systems. ) 

9-3 Speci f ic  Requirements. 
9-3.1 Process s t reams shall have orifices or o ther  flow- 
l imit ing devices on the inlets. An  orifice or o ther  flow- 
l imi t ing device shall be instal led on the outlet ,  if the 
outlet  can const i tute a source of uncont ro l led  leakage 
f rom the process. Orifices or o ther  f low-l imit ing devices 
shall be located outside and close to the wall of  the 
bu i ld ing  or room. 

9-3.2* If f l ammab le  vapor,  gas, or l iquid is d ischarged 
from an enclosure (e.g. ,  analyzer  enclosure) it shall not 
create  a hazard  within the analyzer  house or to the sur- 
roundings.  

9-3.3 Vent i la t ion  shall adequate ly  di lute  any in ternal  
release of f l ammab le  gas or  vapor .  If  the analyzer  room 
or  bu i ld ing  is located in a hazardous  (classified) location,  
app rop r i a t e  pro tec t ion  shall be provided  against  the en- 
try of f l ammab le  gases, vapors,  l iquids, or dusts. 

Exception: Automatic shutdown shall not be required: 

(a) I f  the analyzer room or building is classified as 
Division 1 and does not contain any open flames, or 

(b) I f  the analyzer room or building is classified as 
Division 2 and does not contain any open flames and has 
hard piped equipment, and any f lammable vapors are 
vented to the outside of  the room or building. 

9-3.9 If gas or vapor  mixtures  within the f l ammable  
range  must  be p iped  to the analyzer  room, suitable 
precaut ions  shall  be taken to prevent  p ropaga t ion  of an 
explosion back  to the process equ ipment .  

Chapter 10 Referenced Publications 

10-1 The  following documents  or  port ions thereof  are 
referenced within this s t anda rd  and  shall be considered 
par t  of  the requi rements  of this document .  The  edi t ion 
ind ica ted  for each reference is cur rent  as of the da te  of 
the N F P A  issuance of  this document .  These references 
are  listed separate ly  to faci l i tate  upda t ing  to the latest 
edi t ion by the user. 

10-1.1 N F P A  P u b l i c a t i o n s .  Nat iona l  Fire Protect ion 
Association,  Ba t te rymarch  Park,  Quincy,  MA 02269. 

NFPA 69-1986, Standard on Explosion Prevention 
Systems 

N F P A  70-1984, National Electrical Code 

10-1.2 A S T M  P u b l i c a t i o n s .  Amer ican  Society for 
Test ing and Materials ,  1916 Race St., Phi ladelphia ,  PA 
19103. 

ASTM E 659, Standard Method for Determining the 
Autoignition Temperature of  Liquid Chemicals 

ASTM D 2155, Method of Test for Autogenous Igni- 
tion Temperatures of Petroleum Products 

9-3.4 Sample  condi t ion ing  operat ions  (such as heat ing,  
cooling, or drying) shall be located outside the analyzer 
room or bui lding.  Process p ip ing  within the analyzer 
room or bu i ld ing  shall be minimized.  

9-3.5 All process p ip ing  shall be equ ipped  with shutoff  
valves for emergency isolation located outside of the 
bu i ld ing  or room. 

9-3.6 False ceilings and  floors shall not be used in 
analyzer  bui ldings  and rooms. 

9-3.7* Vent i la t ion  fans shall be constructed so as to 
minimize  the possibili ty of  sparking.  

9-3.8* In the event of vent i la t ion fai lure an audib le  and  
visual a l a rm shall  be ac t iva ted  at a constant ly a t t ended  
location.  All e lectr ical  power  to the analyzer  room or 
bu i ld ing  shall be au tomat ica l ly  shut down and open 
f lames shall be au tomat ica l ly  ext inguished.  Power shall 
not be restored unti l  the analyzer  room or  bu i ld ing  is free 
of any igni t ible  a tmospher ic  mixtures.  

A p p e n d i x  A E x p l a n a t o r y  Material 

This Appendix is not a part of  the requirements of  this NFPA docu- 
ment, but is included for  information purposes only. 

A - I - I . 1  Electrical  equ ipmen t  should be located in an 
area  having as low a degree of  hazard  classification as 
prac t ica l .  

A - l - 4  For Class I locations, the degree of  hazard  may  be 
reduced  from Division 1 to Division 2 or may  be 
e l imina ted  (i.e.,  Division 1 or 2 to nonhazardous)  by 
purging,  provided the instal lat ions are proper ly  designed,  
instal led,  and  main ta ined .  For Class II locations, the 
hazard  in both  Division 1 and 2 locations can be 
e l imina ted  by pressurizat ion to prevent  the ent rance  of 
combust ib le  dusts, provided the instal lat ions are proper ly  
designed,  installed,  and  main ta ined .  
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APPENDIX A 4 9 6 - 1 7  

A - l - 5  In format ion  on de te rmin ing  the extent  of haz- 
ardous (classified) locations may be found in NFPA 497, 
Recommended Practice for Classification of Class I Haz- 
ardous Locations for Electrical Installations in Chemical 
Plants. 

A-2-2.4 In order  for any in ternal  or ad jacent  enclosure 
to be au tomat ica l ly  pu rged  as the ma in  enclosure is 
purged,  adequa te  vents must  be provided to permi t  air  
c i rculat ion between the two enclosures. The  area  re- 
qui red  to provide adequa te  vent ing will depend  on the 
volume of the in ternal  or ad jacent  enclosure.  It is con- 
s idered that  mee t ing  this r equ i rement  will prevent  the 
format ion  of unpurged  pockets of gas or vapor  within the 
enclosure.  This  does not  imply that  in ternal  or ad jacent  
enclosures not  meet ing  these requi rements  are pro- 
hibi ted,  but  that  such enclosures must  be provided with 
their  own purge  system. 

A-2-2.6.1 Ord ina ry  p lan t  compressed air is usually not 
sui table for purge  or pressurizing systems, due to con- 
taminants  that  may cause equ ipmen t  to malfunct ion .  

A-2-2.6.4 The  compressor  suction line should not  pass 
through any area  having a hazardous  a tmosphere ,  unless 
it is not prac t ica l  to do otherwise. 

A-2-3 Type  Z purg ing  reduces the classification within 
an enclosure f rom Division 2 to nonhazardous .  Wi th  
Type  Z purging,  a hazard  is created only if the purge  
system fails at the same t ime that  the normal ly  nonhazar-  
dous area  becomes hazardous.  For this reason, it is not 
considered essential to remove power from the equ ipmen t  
upon  fai lure of the purge  system. 

A-2-3.1 Any t ime the enclosure has been opened or the 
purge  system has failed,  the possibility exists that  an ex- 
plosive mixture  may have accumula ted  in the enclosure. 
For  enclosures that  are effectively subdivided by internal  
parts ,  a greater  purge  volume may be necessary. 

A-2-3.2 The  reason for requi r ing  that  a positive 
pressure be ma in t a ined  is to prevent  f l ammab le  vapors or 
gases f rom being  forced into the enclosure by external  air  
currents.  

A-2-3.3 If  the external  t empera tu re  of the enclosure is 
greater  than  the autoigni t ion t empera tu re  (in degrees 
Celsius) of the gas or vapor,  it is obvious that  purg ing  will 
not prevent  an explosion. Thus,  it is essential that  excess 
surface t empera tu re  be prevented,  unless it has been spe- 
cifically shown to be safe by a qualified testing laboratory.  

A-2-4 Type  Y purging  reduces the classification within 
an enclosure from Division 1 to Division 2. Equipment  
and devices within the enclosure must be sui table for 
Division 2. This  requires that  the enclosure does not con- 
tain an ignit ion source. Thus,  a hazard  is c rea ted  within 
the enclosure only upon s imultaneous fai lure of the purge 
system and of the equ ipment  within the enclosure.  For 
this reason, it is not considered essential to remove power 
from the equ ipment  upon the fai lure of the purge system. 

A-2-4.2.1 Examples  of contacts  that  normal ly  opera te  
at energy levels insufficient to cause ignit ion are: slide- 

wire and switch contacts  in thermocouple  circuits, 
resistance thermometers ,  s train gages, and  pH electrodes.  

A-2-4.2.2 Sources of in ternal  t empera tu res  above the 
autoigni t ion  t empera tu re  (in degrees Celsius) of  the gas 
or vapor  involved, such as vacuum tube f i laments,  are 
hermet ica l ly  sealed to prevent them from contac t ing  the 
a tmosphere  that  may  become hazardous.  However,  it is 
essential that  the surface of the glass envelope does not 
exceed the 80 percent  l imit ,  unless shown by test to be 
safe. 

A-2-5 Type  X purg ing  reduces the classification within 
an enclosure from Division 1 to nonhazardous .  Because 
the probabi l i ty  of a hazardous  a tmosphere  external  to the 
enclosure is high and the enclosure normal ly  contains a 
source of ignit ion,  it is essential that  any in te r rupt ion  of 
the purging  results in deenergizing of the equ ipment .  
Also, it is essential that  the enclosure be tight enough to 
prevent  escape of mol ten  meta l  part icles or sparks. 

A-2-5.4 It is essential that  any door  access that  can be 
opened by un t ra ined  personnel be pro tec ted  with in- 
terlock switches. Consistent with the pract ice  establ ished 
for explos ionproof  enclosures, it is considered that  the 
commonly  displayed warning  namep la t e  is adequa te  pro- 
tection for an enclosure that  can only be opened  with a 
key or sui table  tools. 

A-2-5.5 Because the source of ignit ion caused by high 
t empera tu re  is not immedia te ly  removed by removing 
power to the equ ipment ,  it is essential that  no surface in 
contact  with the internal  a tmosphere  of the enclosure ap- 
proach the autoigni t ion  t empera tu re  (in degrees Celsius) 
of the gas or vapor  involved unless specifically shown to 
be safe by test. 

A-3-1.1 Control  rooms commonly  house one or more  of 
the following facilities: 

(a) process control  instruments  and  panels; 

(b) da ta  processing equipment ;  

(c) communica t ions  equ ipment ;  

(d) l ighting,  power equ ipment ,  and  re la ted equip-  
ment  ; 

(e) emergency power equipment ;  

(f) lunch,  restroom, and locker facilities; 

(g) offices and ma in tenance  facilities; 

(h) heat ing and vent i la t ing equ ipment .  

A-3-1.2 To prevent  entry of f l ammab le  vapors or gases, 
positive pressure venti lat ion using a source of  clean air 
may  be used and the equ ipmen t  in the control  room need 
not be housed in special enclosures. To prevent entry of 
f l ammab le  liquids, differences in elevation or  use of 
dikes, etc. ,  may  be required .  

A-3-2.2 Air  f i l t rat ion may be desirable .  

A-3-2.2.1 Ordinar i ly ,  air can be taken from an area  to 
one side of a process area  where there is a min ima l  chance 
of  f l ammable  vapors being present.  The  elevation of the 
fan suction depends  on the density of  the f l ammable  gases 
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or vapors under  handl ing  t empera tu res  and adverse at- 
mospher ic  condit ions.  For a control  room located in the 
midst  of a process area,  duct ing  may be necessary, 

A-3-3.1 A m i n i m u m  number  of doors should be pro- 
vided so that  positive pressures can be ma in ta ined ;  but ,  
at the same time, the n u m b e r  of doors should be ade- 
quate  for safe exit. 

A-3-3.5 Sui table  devices for de tec t ing  loss of air 
pressure include velocity pressure switches, static pressure 
switches, and  p lenum chambers  with orifices. Electrical  
interlocks on the fan motor  are not adequate ,  since fan 
belt  s l ippage,  loose impellers,  or backwards  ro ta t ion of 
the fan would not be detected.  

A-3-3.7 An enforced purge wherein an inter lock t imer  
requires proof  of purg ing  for a set per iod of  t ime prior  to 
energizing the control  room should be considered.  

A-4-3.4 Air  f i l t rat ion may be desirable.  

A-4-3.7 Airflow requi red  for cooling may be more  than  
that  requi red  for purging.  

A-5-2.6.4 The  compressor  suc t ion l ine  should preferably  
not pass through any area having a hazardous atmosphere.  

A-5-3 A hazard  is created within an enclosure only after 
the pressure has fai led and enough dust to be explosive 
penet ra tes  into the enclosure. This  takes an apprec iab le  
length of t ime with any normal ly  t ight enclosure.  Because 
of this, it is not always considered essential to remove the 
power from the equ ipmen t  au tomat ica l ly  upon fai lure of 
the pressurization.  It is necessary only to provide an ade- 
quate  warning  so that  opera t ions  will not cont inue in- 
definitely without  pressurization.  It is essential that  the 
enclosure be t ight enough to prevent  escape of sparks or 
burn ing  mater ia l .  

A-5-3.2 The  density of 2083 kg per  cu m (130 lb per  cu ft) 
is slightly greater  than  that  of sulfur dust, which was one 
of  the dusts used in pe r fo rming  the tests on which the 
values in Tab le  5-3.2 are based.  The  pressures in the 
table  are based on the assumption that  the m a x i m u m  
crack width exposed to fal l ing dust is 0.4 m m  (%4 in.).  
The  abil i ty of  a dust to enter  an opening  due to the force 
of gravity against  an ou tward  velocity of gas is directly 
p ropor t iona l  to its specific par t ic le  density. 

A-5-3.3 Consistent with the pract ice  that  has been 
establ ished with explos ionproof  enclosures, it is con- 
sidered that  the commonly  displayed warning  namep la t e  
is adequa te  protec t ion  for an enclosure that  requires the 
use of  a tool to be opened.  

A-5-3.4 If  there  is not  enough room on the enclosure to 
pr int  the s ta tement  given in 5-3.4 in type large enough to 
be legible,  equivalent  wording such as the following may  
be used: 

"Deenergize before opening  unless area  is known to be 
nonhazardous .  Remove dust and  repressurize before 
restoring power ."  

A-5-3.5 The  ignit ion t empera tu re  of the dust layer is 
de t e rmined  by the p rocedure  descr ibed in U.S. Bureau  of 
Mines Repor t  of Investigations 5624. 

A-5-3.5.2 Dust that  is carbonized  or excessively dry is 
highly susceptible to spontaneous  ignit ion.  In general ,  
m a x i m u m  surface tempera tures ,  under  ac tua l  opera t ing  
condit ions,  must  not exceed 165°C (329°F) for equip- 
men t  that  is not subject  to overload and 120°C (248°F) 
for equ ipmen t  such as motors,  power t ransformers,  etc. ,  
that  may be overloaded.  

A-5-3.7 Because a high t empera tu re  source of ignit ion 
is not immedia te ly  removed by deenergizing the equip-  
ment ,  addi t iona l  precaut ions  are necessary for hot com- 
ponents.  

A-6-2.2 Air  f i l t ra t ion may be necessary. 

A-6-2.2.1 Ordinar i ly ,  air  can be taken from an area  to 
one side of a process area  where there is a m i n u m u m  
chance  of  f l a m m a b l e  gases or  vapors or combust ib le  dusts 
being found.  The  elevation of  the fan suction depends  on 
the density of the gases, vapors, or dusts under  hand l ing  
t empera tu res  and adverse a tmospher ic  condit ions.  For  a 
control  room in the center  of a process area,  duc t ing  may  
be necessary. 

A-7-2.7 A hazard  could be crea ted  within the enclosure 
only if the pressure should fail and  then it would require  
an  apprec iab le  t ime for sufficient dust  to filter into the 
in ter ior  of a normal ly  t ight power enclosure to be hazard-  
ous. Thus,  it is not considered essential that  the equip-  
ment  be deenergized upon  fai lure of the pressurizat ion 
system, bu t  only that  adequa te  warn ing  be provided to 
prevent  con t inued  opera t ion  without  pressure protect ion.  
I t  is essential that  the enclosure be t ight enough to pre- 
vent escape of sparks or bu rn ing  mater ia l .  

A-8-2 The  consequences of a release of f l ammab le  gas 
or vapor  into an enclosure are substant ia l ly  more  serious 
than  a s imilar  release to the open a tmosphere .  Th rough  
the use of a purge  system, these consequences may  be 
minimized  and  electr ical  equ ipmen t  not  otherwise ac- 
ceptable  for a f l ammable  a tmosphere  may be uti l ized. 

The  effect of a t empora ry  leak in the open is a t ransient  
rise in concent ra t ion  of f l ammab le  gas or vapor  in the at- 
mosphere .  A leak inside an enclosure,  in the absence of  
purging,  remains  within the enclosure and if unde tec ted  
will slowly raise the concent ra t ion  inside the enclosure 
until  its a tmosphere  becomes f l ammable .  This  increase in 
concent ra t ion  is likely to be slowed only slightly by 
b rea th ing  and diffusion. 

A-8-2.2 Because of the confining proper ty  of electr ical  
equ ipmen t  enclosures, it is necessary to view "normal"  
and "abnorma l"  condit ions in terms of  a longer  t ime span 
than is necessary in considering releases in the open.  
"Normal"  must include considerat ion of  the p robab le  
opera t ion  of the appa ra tus  after some years of service and 
includes degrada t ion  of the system components  over 
t ime. 

For no release within an enclosure under  no rma l  condi-  
tions, there must  be a m i n i m u m  risk (i .e. ,  very low proba-  
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bility) that f lammable material will escape from its con- 
tainment system during the time the apparatus is in ser- 
vice and within the range of service conditions to which it 
is likely to be subjected. Therefore, materials and types of 
construction that degrade in service or with age and that 
are not likely to be maintained or replaced cannot be 
considered to permit a "normal condition - no release" as 
defined in 8-2.2. 

Although specific rules that will apply to all designs 
cannot be written, in general, a design will be considered 
to have no normal release: if the f lammable gas or vapor 
is enclosed in metallic pipes, tubes, vessels, or elements 
such as bourdons, bellows, or spirals; in systems that con- 
tain no moving seals; and if prototype systems do not leak 
when tested at 1.5 times their rated pressure. (Except in 
cases where another safety factor is appl icable . )Joints  
made with pipe threads, welding, metallic compression 
fittings, or other equally reliable methods would usually 
be considered to have no normal release. 

Windows, elastomeric seals, and nonmetallic flexible 
tubing would in most cases not meet the requirement for 
"normal condition - no release" unless it can be 
demonstrated that time and environment will not 
degrade them below the leakage level expected of the 
operating pipe threads and compression seals. Systems 
that cannot meet a stringent interpretation of these 
guidelines should be considered "normal condition 
-limited release." Seals, rotating or sliding seals, flanged 
joints, and flexible nonmetallic tubing can be assumed to 
leak minutely after a period of  service. 

Attention must be given to the possibility that expected 
degradation of components  may result in release of  flam- 
mable gas or vapor at a rate faster than that which the 
dilution system can handle. Such situations are not com- 
mon but, when encountered,  they should not be classified 
as "normal  condition - limited release." The  prime 
criterion for "normal  condition - limited release" is that 
the dilution capability of  the protective system must not 
be exceeded. 

In enclosures having open flames in normal  operation, 
it is assumed that flame extinguishment is a normal  oc- 
currence and should be classified as a normal  release 
unless loss of flame automatically stops the flow of flam- 
mable gas or vapor. 

A limited abnormal  release is one that, by design, is 
maintained at a level within the dilution capability of the 
protective system. The  limiting element may be a restric- 
tion in the flow line. In the case of  designs using 
elastomeric seals, the limiting flow may be considered to 
be the flow that would exist were the seal not in place. 

A-8-2.4 Electrical equipment  permitted in nonhazar-  
dous (nonclassified) locations may contain arcing or 
sparking contacts or may have hot surfaces. If  there is no 
normal release within the equipment  enclosure, a single 
failure of the system containing the f lammable  gas will 
provide the f lammable atmosphere. The  ignition source 
is always present, by virtue of the electrical equipment.  
Purging is, therefore, required and Type Z purging will 
provide adequate protection. If, however, there is a 
limited release under  normal  conditions and there is 
limited release under  abnormal  conditions, then Type X 

purging is required. In this case, purging with air is 
satisfactory. Type X purging requires that the electrical 
power to the purged enclosure be disconnected upon 
failure of the purge system. Disconnection is required 
because, under  the conditions described, a f lammable at- 
mosphere will be generated in the presence of arcing or 
sparking equipment  or hot surfaces. 

Electrical equipment  suitable for Division 2 locations 
may present a source of  ignition only upon failure or 
other abnormal  conditions. If  there is no normal release 
within the equipment  enclosure, no purging is required 
because there is not normally a source of ignition present, 
even if the system containing the f lammable gas fails. If 
there is limited normal  release and limited abnormal  
release, then Type Z purging, with air, provides adequate 
protection. If, however, the abnormal  release is 
unlimited (i.e., beyond the dilution capability of  the 
purge system) then a f lammable atmosphere results from 
a single failure of  the conta inment  system. Therefore,  air 
is not permit ted as the purge gas for such enclosures when 
the electrical equipment  is only suitable for nonclassifled 
locations. Inert gas must be used so that a f lammable at- 
mosphere is prevented from developing (unless, of  course, 
the purge system itself fails). 

For an air-purged enclosure containing equipment  
suitable for Division 2 locations, al though an unlimited 
abnormal  release results in a f lammable atmosphere, the 
electrical equipment  is assumed to be operat ing normally 
and, therefore, does not present a source of ignition. 
However, if a failure of the conta inment  system is not ob- 
vious, inert gas purging should be used because of the 
danger  that a f lammable atmosphere may exist for a pro- 
longed period of time, time during which the electrical 
equipment  may also fail and provide the source of  igni- 
tion. 

Whether  electrical equipment  is located in a Division 2 
or a nonclassified location does not affect the need for a 
purge system. For Division 2 locations, the purge system 
serves two purposes: (1) to prevent the external at- 
mosphere from entering the enclosure and (2) to dilute 
any f lammable gas released within the enclosure. In a 
nonclassifled location, the purge system serves only to 
dilute the any f lammable  gas released within the 
enclosure. 

A-9-2.3 Flammable gases, vapors, or liquids for analysis 
should not be piped into control rooms because of  the 
danger  of ignition of leakage. 

A-9-2.4 Flammable hydrocarbon vapors are usually 
heavier than air and should be removed at floor level. 
Lighter-than-air  gases such as hydrogen and methane  
should be removed at the ceiling level. 

A-9-3.2 Flammable gases or vapors should be dis- 
charged at a safe point outside the analyzer room or 
building, in an upward or horizontal direction to aid in 
dispersion. The  vent discharge should be located at least 
5 ft (1.5 m) away from building openings and at least 12 
ft (3.7 m) above grade level. The  vent design and location 
should further consider possible t rapping of  vapors by 
eaves or other obstructions. (See NFPA 30, Flammable 
and Combustible Liquids Code. ) 
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A-9-3.7 The  fan motor  and  associated control  equip- 
ment  should be located external  to the ductwork or 
should be sui table for the locat ion.  

A-9-3.8 It is assumed that  the flow of f l ammable  vapors 
or l iquids will cont inue in case of  fai lure of the venti lat ion 
system and that  the a tmosphere  in the analyzer room or 
bu i ld ing  will reach the f l ammab le  range.  In these situa- 
tions, power must  be removed to avoid ignit ion.  

Appendix C Referenced Publications 

C-1 The  following documents  or port ions thereof  are 
referenced within this s t anda rd  for in format iona l  pur-  
poses only and thus should not be considered par t  of the 
requi rements  of this document .  The  edi t ion ind ica ted  for 
each reference is current  as of the da te  of the NFPA is- 
suance of this document .  These references are listed sepa- 
rately to faci l i tate  upda t ing  to the latest edi t ion by the 
user. 

Appendix B External  Case Spot Temperatures 

versus Fuse Rating and Case Thickness  

for Line Voltage-Case Faults 

This Appendz)¢ is not a part of the requirements of thz) NFPA docu- 
ment, but z~ included for information purposes only 

The  da ta  presented on the following g raph  is based on 
a pa r t i cu la r  make  and type of genera l -purpose  one- t ime 
fuse. Other  cur rent - l imi t ing  devices must  be evaluated  
individual ly.  

Note. Data presented is based on 
General Purpose One-T+rne Fuses wl th 
rating shown 
Other current l imit ing devices must 
be evaluated individually. 
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External Case Spot Temperatures vs  
Case Thickness & Fuse Type & Rating 

C-I .1  N F P A  P u b l i c a t i o n s .  Nat ional  Fire Protect ion 
Association, Ba t te rymarch  Park,  Quincy,  MA 02269. 

N F P A  30, Flammable and Combustible Liquids Code 
N F P A  497-1975,  Recommended Practice for 

Classification of Class I Hazardous Locations for Elec- 
trical Installations in Chemical Plants 

C-1.2 Other Publications.  
Dorsett ,  H .G. ,  et al. ,  Laboratory Equipment and Test 

Procedures for Evaluating Explosibility of Dusts, RI 
5624, U,S. Bureau  of Mines, Pit tsburg,  PA, 1960 

Electrical Safety Practices, Monograph  112 (1969), 
McCarron ,  R.,  Report of an Investigation of the Effect of 
Internal Arcing versus External Spot Temperatures of 
Metal Instrument Cases, Ins t rument  Society of Amer ica ,  
Pi t tsburg,  PA 
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