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N O T I C E  

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

For intormation on the procedures for requesting Technical Committees to issue Formal Interpretations, 
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, National Fire Protection 
Association. 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed m accordance with Section 5 of the Regulations Governing 
Committee Projects shall not be considered the official position of NFPA or any of its Committees 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 lav.'s and regulations. NFPA does 
not, by the publication of this document, intend to urge action that is not in compliance with applicable 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 toxicity 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 committees 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 guid- 
ance to the technical comntittees on questions relating to assessing the hazards of the products of combustion. 

Licensing Provis ion- -This  document is copyrighted by the National Fire Protection Association (NFPA). 

1. Adoption by Reference--Publ ic  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 Transcription--A. Public authorities with lawmaking or rule-making powers only, upon 
written notice to the NFPA (Attention: Secretary. Standards Councill ,  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: ~11 
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 jurisdict ion's  lawmaking or rule-making process. 
B. Once this NFPA Code or Standard has been adopted into law, all printings of this document by public author- 
ities with lawmaking or rule-making 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 nonexclusive 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 copy- 
right 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 continually updating and revising NFPA standards. Under certain circumstances, public authori- 
ties with lawmaking or rule-making powers may apply for and may receive a special royalty where the public 
interest will be served thereby. 

3. Scope of License G r a n t - - T h e  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 NFPA 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 accept 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. 
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This edition of NFPA 496, Sta.dard for Pinged a.d Pressurized E~closures./or Electrical 
Equipment, was prepared by the Technical Committee on Electrical Equipment in Chem- 
ical Atmospheres and acted on by the National Fire Protection Association, Inc. at its Fall 
Meeting held November 16-18, 1992 in Dallas, TX. It was issued by the Standards 
Council on January 15, 1993. with an ett~ective date of February 12, 1993, and super- 
sedes all previous editions. 

The 1993 edition of this document  has been approved by the American National 
Standards Institute. 

Origin and Development of  NFPA 496 

This standard was developed in two parts by the Technical Comnfittee on Electrical 
Equipment in Chemical Atmospheres. The tirst part, addressing purged enclosures for 
electrical equipment  in (;lass I Hazardous (Classified) Locations, was adopted as a tenta- 
tive standard at the 1966 NFPA Annual Meeting and as an official standard at the 1967 
NFPA Annual Meeting. The second part, addressing pressurized enclosures lot electrical 
equipment in Class II Hazardous (Classified) Locations, was tentatively adopted at the 1970 
NFPA Annual Meeting and officially adopted at the 1971 NFPA Annual Meeting. 

The Technical Conmfittee on Electrical Equipment in Chemical Atmospheres pre- 
sented a complete revision of the entire standard in 1974. In 198(I, the Committee began 
another complete revision. This work culminated in the 1982 edition. 

In 1983, the Technical Committee on Electrical Equipment in Chemical Atmospheres 
recognized the need tor specific requirements applicable to process control analyzers 
that have internal sources of a flammable or combustible material, such as a direct con- 
nection to the process stream. Two chapters were added to address analyzer enclosures 
and analyzer rooms or buildings. Additional changes were also made to certain existing 
portions of the text specifically to address problems in interpretation of the existing test. 
The 1986 edition of NFPA 496 is the result of this eftort. 

In 1987, tire Teclmical Conunittee on Electrical Equipment in Chemical Atmospheres 
recognized a need [or editorial revisions to the drawings in Chapter 2 as well as some 
minor editorial changes in Chapters 2 and 9 and the Appendix. Tim 1989 edition is the 
result of this effort. 

Beginning in 1990, an adhoc committee consisting of nmmhers of the Electrical Equip- 
ment in Chemical Atmospheres Committee started a major rewrite of this doctnnent to 
develop a more comprehensive standard and to reduce redundancy in the text. Defini- 
tions were added |or further clarity, and reterences to (;lass III were deleted since the 
standard did not cover this application and could create some conthsion. References to 
purging were replaced with "pressurizing," and "protective gas" was introduced as a 
new term. The requirements based on gross mternal vohune were deleted and replaced 
with general and specific requirements lot all pressurized enclosures used in Class 1 and 
(;lass I I locations. Tire result of this rewrite is the 1993 edition. 

The NFPA Technical Connnittee on Electrical Equipment in Chenfical Atmospheres 
wishes to gratetiflly acknowledge the eflorts of the Ins t rument  Society of America, 
through its Committee SP12, in the development of the basic requiremcnts tot purged 
and pressurized enclosures. These ettorts resuhed in the publishing of ISA S12.4, 
"Inst rument  Purging |or Reduction of Hazardous Area Classification." ISA S 12.4 was the 
basis fi)r NFPA 496. 
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Committee Scope: (l) To develop data cm the properties of chemicals enabhng proper selection of electri- 
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NFPA 496 
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P u r g e d  and  P r e s s u r i z e d  Enc losures  for 

Electr ical  E q u i p m e n t  

1993 Edition 

NOTICE: An asterisk (*) fi)llowing tbe number or lener 
designating a paragraph indicates explanatory material on 
that paragraph in Appendix A. 

lnti*rmatiun on refierenced publications can be tound in 
Chapter 8 and Appendix B. 

Chapter 1 General 

1-1" Scope.  This  s t andard  shall apply to pu rg ing  and  
pressurizing:  

(a) Electrical e q u i p m e n t  located in areas classified as 
hazardous  by Article 500 of  NFPA 70, National Electrical 
Code, '~ and 

(b) Electrical e q u i p m e n t  conta in ing  sources of  f lamma- 
ble vapors  or  gases and located in e i ther  classified o r  non- 
classified areas, and 

(c) Contro l  rooms  or  bui ldings located in areas classified 
as hazardous  by Article 500 of  NFPA 70, and 

(d) Analyzer  r o o m s  con t a in ing  sources  o f  f l ammable  
vapors  or  gases attd located in areas classified as hazardous  
by Article 500 of  NFPA 70, National Electrical (;ode. 

1-2 Purpose .  This  s tandard  is in t ended  to p rov ide  infor- 
mat ion  on the  m e t h o d s  for p u r g i n g  and  p re s su r i z ing  
enclosures  to p reven t  ignit ion of  a f lantmable a tmosphere .  
Such an a tmosphe re  may be in t roduced  into the enclosure  
by a s u r r o u n d i n g  ex te rna l  a tmosphe re  o r  by an internal  
source. By these means,  electrical e q u i p m e n t  that  is not 
otherwise acceptable for a f lammable  a tmosphe re  may be 
utilized in accordance  with Article 500 of  NFPA 7(1, 
National Electrical Code. 

1-3 Applicability. 

1-3.1 Chapters  2, 3, and 4 o f  this s tandard  shall apply to 
e lec t r ica l  i n s t r u m e n t  and  process  con t ro l  e q u i p m e n t ,  
motors ,  moto r  control lers ,  electrical switchgear,  attd simi- 
lar e q u i p m e n t  that a re  installed in (]lass I or  Class II 
locations attd that do  not contain an internal  source  of  
f lanmtable vapor,  gas, or  liquid. 

1-3.2 Chap te r  5 of  this s tandard  shall apply to control  
rooms that are  located in Class I or  Class II locations and 
that do not contain an internal  source of  f lammable  vapor,  
gas, or  liquid. 

1-3.3" Chap te r  6 o f  this s tandard  shall apply to electrical 
i n s t r u m e n t  and  process  cont ro l  e q u i p m e n t  and  similar  
enclosed equ ipmen t ,  such as a gas c h r o m a t o g r a p h  or  a gas 
analyzer,  that do conta in  an internal  source  of  f lammable  
vapor ,  gas, or  liquid. 

1-3.4 Chap te r  7 o f  this s tandard  shall apply to analyzer  
ronnts and buildings. 

1-4" Degree of Fire or Explosion Hazard. T h e r e  are  two 
degrees  of  hazard for Class 1 or  (;lass I1 locations: 

(a) Division 1, or  normal ly  f lanmmhle,  contbustible,  o r  
ignitible [NFPA 497A, Recommended Pmctice /br Class!fication 
~ Class 1 Hazardous (Classified) Locations .fin Electrical Instal- 
latirms in Chemical Process Areas, recognizes  that  an ignitible 
nt ixture  is likeh' to be present  cont inuously  or  intermit-  
tentlv u n d e r  normal  condi t ions  o f  opera t ion ,  repair, main- 
tenance,  or  leakage]. 

(b) Division 2, o r  f lammable ,  contbustible,  or  ignitible 
only t rader  abnormal  condit ions.  

1-5 Def ini t ions .  For  the pu rpose  of  this s tandard ,  the tol- 
lowing terms shall have the mean ings  given below. 

Alarm.* A piece of  e q u i p m e n t  that genera tes  a visual 
or  audible  signal that attracts at tent ion.  

Analyzer Room or Bui ld ing .  A specific r o o m  or  build- 
ing conta in ing  analyzers,  one  or  m o r e  o f  which is p iped  to 
the process. 

Approved. Acceptable to the " 'authority having  jur is-  
dict ion."  

NOTE: The National Fire Protection Association does not 
approve, inspect or certi[\" any installations, procedures, 
equipment, or materials nor dues it approve or evaluate 
testing laboratories. In determining the acceptability of 
installations or procedures, equipment or materials, the 
authority having jurisdiction may base acceptance on com- 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require 
evidence of proper installation, procedure or use. The 
authority having jurisdiction may also refi:r to the listings or 
labeling practices of an organization concerned with prod- 
uct evaluations which is in a position tu determine compli- 
ance with appropriate standards for the cunent  production 
of listed items. 

Authority Having Jurisdiction. T h e  "author i ty  having 
j u r i s d i c t i o n "  is the  o r g a n i z a t i o n ,  office o r  i n d i v i d u a l  
responsible  for " ' approving"  equ ipmen t ,  an installation or  a 
p rocedure .  

NOTE: The phrase "authority having jurisdiction" is used 
in NFPA docnments in a broad manner since jurisdictions 
and "approval" agencies vary as do their responsibilities. 
Where public safety is primarv, the "authority having juris- 
diction" may be a federal, state, local or other regional 
department or individual such as a fire chiet, fire marshal, 
chief of a fire prevention bureau, labor dep,utment, health 
department, building official, electrical inspector, or others 
having statntorv authority. For insurance purposes, an 
insurance inspection department, rating bureau, or other 
insurance company representative may be the "authority 
having jurisdiction." In many circumstances the property 
owner or his designated agent assumes the role of the 
"authority having jurisdiction"; at government installations, 
the commanding officer or depa,'tmental official may be the 
"at,thority having jurisdiction." 

Class I, Div i s ion  1. A Class 1, Division 1 location is a 
location: (1) in which ignitable concent ra t ions  o f  t lammable  
gases or  vapors  can exist t rader  normal  ope ra t ing  condi-  
tinns; or  (2) in which ignitable concent ra t ions  o f  such 

1993 Edition 



(;ENERAI. REQt IREMENrFS FOR I'RESSURIZED ENCI,()SURES 496-5 

gases or vapors may exist tiequently because of repair or 
maintenance operations or because of leakage; or (3) in 
which breakdown or fanhy operation of equipment  or pro- 
cesses might release ignitable concentrations of flammable 
gases or vapors and might also cause simultaneous failure 
of electrk equipment.  |See +\rticle 500-5(a) of NFPA 70, 
National Electrical Code.] 

Class I, Division 2. A Class I. Division 2 location is a 
location: (1) in which volatile flammable liquids or flam- 
mable gases are handled, processed, or used, bu[ in which 
the liquids, w~pors, or gases will normally be confined 
within closed c<mtainers or closed systems fii)m which they 
can escape only in case of accidental rupture  or breakdown 
o f  s u c h  C O l l t a i n e r s  o r  systems, o r  ill  c a s e  o f  a b l l ( ) r l l l a ]  oper- 
atinn of equipment;  or (2) in which ignitable concentra- 
tions of gases or vapors that are normally prevented by 
positive mechanical ventilation and that might become haz- 
ardous through failure or abnormal operation of the 
ventilating equipment; or (3) that is adjacent to a (;lass I, 
Division 1 location and to which ignitable conccntrations of 
gases or vapors might occasionally I)c communica ted  
unless such communica t ion  is preventcd by adequate 
positive-pressure ventilation tiom a source of clean air, and 
effective safeguards against ventilation |allure are pro- 
vided. |See Article 500-5(b) of N FPA 70, National Electrical 
Code.] 

Class II, Division 1. A Class 11. Division 1 location is a 
location: (1) in which combustible dust is in the air under  
normal operating conditions in quantitics sullicient to 
produce explosive or ignitable mixtures; or (2) where 
mechanical |allure or abnormal operation of machinery m 
equipment might cause such exph)sive m ignitable mix- 
ttues to be produced and might also provide a source of 
ignition through simuhaneous tailure of clcctric equip- 
ment,  opera t ion of protection devices, or h o m  other 
causes; or (3) in which combustible dusts of ,m electrkallv 
conductive nature may be present in hazar<h>us quantities. 
[See Article 500-6(a) of NFI)A 70, Nalmual Elechical Code.] 

Class II, Division '2. A Class 1[, Division 2 location is a 
location where combustible dust is not normalh  in the air 
in qtmntities sufficient to produce explosive or ignitable 
mixtures, and dust acctnnulations are normally insufficient 
to interl}erc with the normal operation of electrical equip- 
ment or other apparatus, but coml)ustiblc dust may be in 
suspension in the air as a resuh of inli+equent malfunction- 
ing of handling or processing equipment :rod whcre com- 
bustible dust accumulations on, in. or m the vicinity of the 
electrical equipment  may be sulticient to intcrti 're x'vith the 
safe dissipation of heat from electrical equipment or may 
be ignitable bv abnormal opcration or tifilure <>f electrical 
equipment.  [S~'e Article 500-6(b) of N FPA 70, National Eh'c- 
trical Code. ] 

Enclosure Volume. -I+he volumc of thc empty cnclo- 
sure without internal equipment. 

Ignition-Capable Equipment. Equipmcnt that, un<lcr 
norlnal  operation,  produces sparks, h<)t surlaces, or a 

flame that can ignite a specific flammable atmosphere. 

Ignition Temperature.* The autoignition temperature 
of a flammable gas or vapor or the h>wer ofei ther  the laver 
ignition temperature or ch)ud ignition teml)crature o'f a 
combustible dust. 

Indicator. A piece of  equipment that shows flows or 
pressure and is monitored periodically, consistent with the 
requirement of the application. 

Power Equipment.  Equipment  that utilizes power 
greater than 2500 VA or switches loads greater than 2500 
VA. 

Pressurization. The process of supplying an enclosure 
with a protective gas with or without continuous tlow at 
sufficient presst, rc to prevent thc entrance of a flammable 
gas or vapor, a combustible dust, or an ignitable fiber. 

Pressurizing System.* A grouping of components used 
to pressurize and monitor a protectcd enclosure. 

Protected Enclosure. Thc enclosure pressurized I)y a 
protective gas. 

Protected Equipment. Thc electrical equipment inter- 
nal to the protected enclosure. 

Protective Gas. The gas used to maintain prcssuriza- 
lion or to dilute a flammable gas or vapor. 

Protective Gas Supply. The compressor, blower, or 
compressed gas container that pr<)vides the protective gas 
at a positive pressure. The supply includes inlet (suction) 
pipes or ducts, prcssure regulators, outlet pipes or  ducts, 
and any supply \aires not adjacent to the pressurized 
enclosuie. 

Purging. Thc process of supplying an enclosurc with a 
prolective gas at a sul/icienl ttow and positive pressure to 
reduce tile c, mccntration of any flammable gas or vap<>r 
initially present m an acceptable level. 

Shall. Indicates a mandatory requirement. 

Should. Indicates a recommcudation or that which is 
advised but not required. 

Specific Particle Density.* The density of individual 
dust particles, as opposed to the bulk density of the material. 

Type X Pressurizing. Redt,ces tile classification within 
the protected enclosure H-ore l)ivisinn 1 to nonclassilied. 

Type Y Pressurizing. Reduces the classitication within 
the protected enclosure from Division I to Division 2. 

Type Z Pressurizing. Reduces the classification within 
the protected enclosure from Division 2 to nonclassilied. 

Ventilated Equipment. Equipnmnt,  such as motors, 
Ihat requires airtlow fi)r heat dissipation as well a pressur- 
ization to prevcm entrance of flammable gases, vapors, or 
dusts. 

Chapter  2 General  Requirements  for Pressur ized  
Enc losures  

2-1 Scope. This chapter shall al)ply to cnclosurcs cnn- 
taming elcctrical cqt, ipnmnt that are located in Class l or 
Class II Iocati(ms. 
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2-2 Enclosure. 

2-2.1 The protected enclosure, including windows, shall 
be constructed of material that is not likeh' to be damaged 
under  the conditions to which it may be subjected. 

2-2.1.1 Precautions shall be taken to protect the enclo- 
sure front excessive pressure of the protective gas supply. 

2-2.1.2 Excess pressure relieving devices, where required 
to protect in the case o f  a control failure, shall be designed 
to prevent escape of sparks or burning  material to a Divi- 
sion 1 location. 

2-2.2* All cable and conduit connections to a pressurized 
enclosure shall be sealed as required in Sections 501-5, 
5(12-5, or 504-70, as applicable, of NFPA 70, National Elec- 
trical (;ode. 

Exception: Pre,s.surized raeewm's designed in accordance with 
Chapter 2 and installed as part of  an approved s)'sh'm are not 
n,quired to be ,sealed. 

2-3 Pressurizing System. 

2-3.1" The protected enclosure shall be constantly main- 
rained at a positive pressure of at least 25 Pa (0.1 in. water) 
above the sur rounding  atntnsphere dur ing operation of 
tile protected equipment.  

2-3.2 If positive pressure is not maintained in a protected 
enclosure, a suitable device such as an indicator, alarm, 
cutoff, or interlock switch shall warn the user to take action 
or shall automaticalh' de-energize power from ignition- 
capable equipntent. The type of device shoukl be depen- 
dent upon the type of pressurization nsed. 

2-3.3 An alarm shall be provided to indicate tililure of the 
protective gas supply to maintain the required pressure. 

2-3.4 All conlponents that are either not protected by the 
protective gas or that may be energized in the absence of 
the protective gas shall be approved fin the classified loca- 
tion in which they are installed in the absence of tim pro- 
tective gas. 

2-3.5 Adequate instructions shall be provided tot tile 
pressurization svsteut to ensure that tile svstent can be used 
properly and that the enclosure will be protected flom 
excessive pressure. 

2-4 Protective Gas System. 

2-4.1" The protective gas shall be essentialh' flee oI con- 
taminants or toreign mauer  and shall contain no more 
than trace amounts of flammable vapor or gas. All protec- 
tive gas supplies shall be carefulh' designed to minimize 
chances ti)r contanfination. 

2-4.1.1" Air of normal instrument quality, nitrogen, or 
other  nonflammable gas shall be considered acceptable as 
a protective gas. 

2-4.2 Piping tbr the protective gas shall be protected 
against mechanical damage. 

2-4.3 If compressed air is used, the compressor intake 
shall be located in a nonclassified location. 

2-4.4* If the compressor intake line passes tttrough a 
classified location, it shall be constructed of noncombusti-  
hie material, designed to prevent leakage of flammable 
gases, vapors, or dusts into the protective gas, and pro- 
tected against mechanical damage and corrosion. 

2-4.5 The electrical power ti)r the protective gas supply 
(blower, compressor, etc.) shall be supplied either t iom a 
separate power source or from the protected enclosure 
power supply betore an}' service disconnects tn the pro- 
tected enclosure. 

2-4.6 When "double pressurization" is used (e.g., a DM- 
sion I enclosed area pressurized to a Division 2 classitica- 
tion that contains ignition-capable equipment  also pro- 
tected by pressurization), the protective gas supplies shall 
be independent .  

2-5 Determination of Temperature Marking. 

2-5.1" The temperature identification number  (T Code) 
ntarked on the enclosure shall represent (under normal 
conditions) the highest of the fi)llowing: (1) the hottest 
enclosure external surface temperature,  (2) the hottest 
internal component  surface, or (3) the temperature of the 
protective gas leaving the enclosure. The actual tempera- 
ture in degrees Celsius may be marked in place of the T 
(;ode wherever the T Code is referenced in this standard. 

Exception: Internal components mav exceed the marked T (;ode 
rating !1 the~' comply with one o/ the Jbllowing: 

(a) The enclosure is marked as required in 2-11.3 with the 
hme permd s;~fieient to permit the component to cool to the marked 
T Code. 

(b) The component i.~ separately housed .~o that the suffhce 
temperature ~/" the hou.ffng is below the marked T Code. T/Ks 
housing .~hall be pressurized or sealed. 1[ the housing can be 
readi& opened, then the hou.dng ~hall be madced as required in 
2-11.3. 

(c)* 7Y;e small component ha.s beet; shown not to be capable of 
igniting a lest gvts a,~sociated with a lower T Code or will not ignite 
the.flammable vapor, ga.~. or da,q involved. 

2-5.2* Table 2-5.2 lists the temperature index numbers 
(T Codes) as defined in Article 500-3(b) of NFPA 70, 
National Electrical Code. These "I' Codes are based upon a 
40°C ambient. 

2-6 Ventilated Equipment. 

2-6.1 Discharge of the protective gas fiom the enclosure 
shall be to a nonclassified location. 

Exception: The di.wharge may be to a Division 2 location ![ the 
equipment does not create ign)tion-capable particles during nor- 
mal operation. 

2-6.2* Tim flow of protective gas shall be sufficient to 
keep the equipnlent adequately cooled. 
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Table 2-5.2 Temperature Identification Numbers (T Codes) 

Maximum Temperature 
°C °F T Code 

45O 842 TI 
300 572 T2 
280 536 T2A 
260 500 T2B 
230 446 T2C 
215 419 T2D 
2O0 392 T3 
180 356 T3A 
165 329 T3B 
160 32{1 T3C 
135 275 "14 
120 248 T4A 
100 212 T5 
85 185 T6 

2-7" Power Equipment.  Enclosures containing power 
equipment  shall be of suhstantiallv noncombustible con- 
struction and shall be reasonably tight. Gaskets shall be 
permitted. 

NOTE: Nonmetallic enclosure flammability ratings of 94 
V-0 or 94 5V are considered as substantialh' noncombusti- 
ble. (See ANSI/UL94, 7"e.q.~ [br Flammahihh' o/Plaqu Materi- 
a£, tor description of flammability ratings.) 

2-8* Type Z Pressurization. 

2-8.1" Failure to maintain positive pressure within an 
individual protected enclosure shall be detected by an 
alarm or an indicator, but it is not necessary to de-enelgize 
the protected equipment. 

2-8.2 Any protected enclosure that can be isolated from 
the protective gas supply shall be equipped with an alarm. 

Exception: The protected enclosure shall be permttted to be 
equq)ped with an indicator !/  the isolatiou is done with a vah,e(s) 
that is immediatelx adjacent to the protected em'lo.~are attd the 
vah,e(s) is intended.[or use only during set7,icing o/ the protected 
enclosure. The vah,e(s) shall he marked a.~ required in 2-11.4. 

2-8.3 If an alarm is used: 

(a) The alarm shall he located at a constantly attended 
location. 

(b) Tim alarm actuator shall take its signal from the pro- 
tected enclosure and shall not be installed between the 
enclosure and the protective gas supply. 

(c) The alarm actuator shall be mechanical, pneumatic, 
or electrical. 

(d) Electrical alarms and electrical alarm actuators shall 
be approved fin the location in which they are installed. 

(e) No vah'es shall be permitted between the alarm actu- 
ator and the enclosure. 

NOTE: This alarm also satisfies the requirement in 2-3.3 
to provide an ,darm on the protective gas suppl}. 

2-8.4 l f a n  indicator is used: 

(a) The indicator shall be located tbr convenient viewing. 

(b) The indicator shall not be installed between the 
enclosure and the protective gas supply. 

{c) The indicator shall indicate either pressure or tlow. 

(d) No vah'es shall be permitted between the indicator 
and the enclosure. 

(e) The proteclive gas supply shall have an alarm that is 
located at a constantly a t tended location to fulfill the 
requirement in 2-3.3. 

2-9* Type Y Pressurization. 

2-9.1 All applicable requirements in Section 2-8 shall he 
complied with. 

2-9.2 Equipment within the protected enclosure shall be 
approved fin DMsion '2 locations. 

2-9.3 Ventilated equipment  that would develop tempera- 
tures hotter than the marked T (;ode rating upon lailure 
of the ventilation shall be automatically de-energized when 
the flow of protective gas stops. 

2-10" Type X Pressurization. 

2-10.1"  A cu tof f  switch shall  be i n c o r p o r a t e d  to 
de-energize power automatically from all circuits within 
the protected enclosure not approved fi}r DMsion 1 upon 
failure of the protective gas supply. 

Exception: Power to the circuits .~hall be permitted to be contin- 
ued for a .~hort period {/immediate loss of power would result in a 
mme hazardous condition and !/both audible and visual alarms 
are provided at a constant& attended location. 

2-10.1.1 The cutotfswitch provided to de-energize power 
upon failure of the protective gas supply to maintain posi- 
tive pressure shall be either ttow or pressure actuated. 

2-10.1.2 The cutett  switch shall be approved [or use in 
the location in which it is installed. 

2-10.1.3 No vahes shall he permitted between the cutoff 
switch and the protected enclosure. 

2-10.1.4 The cutoff switch shall take its signal fiom the 
protected enclosure and shall not be installed between the 
enclosure and the protective gas supply. 

2-10.2" Equipnmnt, such as motors or transtbrmers, that 
may be overloaded shall be provided with appropriate 
devices to detect any increase in temperature of the equip- 
ment bevnnd its design limits and shall de-energize the 
equipinent automatically. 

Exception: Power to the circuits shall be permitted to be contin- 
ued Jor a short period !f immediate loss of  power would result in a 
more hazaMoas condition and ![ both audible and visual alartns 
are provided at a constanttv attended location. 
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Example 1: Shows indicators may be used if protective gas supply has an alarm and the shutoff valve is adjacent to the enclosure. 
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Example 2: Shows enclosure alarm can also fulfill 
requirement for protective gas supply alarm. 
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Figure 2-8 Typical  a la rm a n d  ind ica tor  conf igura t ions  for  Types  Y and  Z pressur iza t ion .  



PRESSURIZEI) ENCLOSURES IN (:L-kSS 1 LOC:VFIONS 496-9 

2-10.3 For ventilated equipment,  the flow of protective 
gas shall provide sufficient cooling even dur ing overload 
conditions or the equipment subject to overloading shall be 
provided with appropriate devices to detect any increase in 
temperature beyond its design limits and de-energize that 
equipment  automatically. 

Exception: Power to the circuits .shall be permitted to be contin- 
ued,fi~r a short period !f  immediate/0ss of  power wouM result in a 
more hazardous condition and i f  both audible and visual alarms 
are provided at a constantly attended location. 

2-11 Markings. 

2-11.1 A permanent  label shall be mounted on the pro- 
tected enclosure in a prominent  location so that it is visible 
betore the protected enclosure can be opened. I,abeling 
shall include: 

2-11.1.1 The tbllowing, or an equivalent, stateinent: 

"WARNING--PRESSURIZED ENCLOSURE 

This enclosure shall not be opened unless tim area is 
known to be tiee of flammable materials or unless all 
devices within have been de-energized." 

2-11.1.2 Tim area classification lot tim protected enclosure. 

2-11.1.3 The pressurization type, e.g. Type X, Type Y, or 
Type Z. 

2-11.1.4 "l'he t empera tu re  identif icat ion n u m b e r  (T 
Code) or the actual temperature  in degrees Celsius as 
determined in Section 2-3. 

Exeeptimt No. 1: The T Code ma~king shall not be nece.ssa U i f  
the hottest temperature does ,or exceed 100%;. 

Exception No. 2: For equipment marked/or use in a .~pee!/ie gas 
or dust atmo@here, the T (;ode marking shall not be necessary 
when the hottest temperature does not exceed 80 pereent o/ the 
ignition temperature (in degrees C) of  the flammable vapor, ga~, 
or du.~t involved. I f  the dust invoh,ed is an organic dust that ram' 
dehydrate or earhot6ze, then the hottest temperature tna~' not exeeeit 
the lower of either 80 percent t~ the larer/ehmd ignition tempera- 
lure or 165°C. 

2-11.2 The additional markings specified in 3-3.1 and 
4-3.1 may also be inc luded on the p e r m a n e n t  label 
described in 2-11.1. 

2-11.3 Where 2-5.1, Exception (at or (b) is used, tim fol- 
lowing or equivalent statement shall appear on a perma- 
nent  label: 

"WARNING--HOT INTERNAL PARTS 

This enclosure shall not be opened unless the area is 
known to be nonflammable or unless all equipment 
within has been de-energized f o r  minutes." 

2-11.4 Where 2-8.2, Exception is used, the tollnwing or 
equivalent statement shall appear on a permanent  label: 

"WARNING--PROTECTIVE GAS SUPPLY VALVE 

This valve must be kept open unless the area is known 
to be nonflammable or unless all equipment  within 
the protected euch)sure is de-energized." 

Chapter 3 Pres sur i zed  Enc lo sures  in Class  I 

Locat ions  

3-1 Scope. This chapter shall apply to enclosures con- 
taining electrical equipment that are located in (;lass I 
locations. 

3-2 General Requirements. 

3-2.1 All the applicable requirements of Chapter 2 shall 
be complied with. 

3-2.2 If the enclosure has been opened or if the protec- 
tive gas supply has failed to maintain the required positive 
pressure, tile enclosure shall be purged. 

3-2.3 Airflow through the enclosure during purging shall 
be designed to avoid air pockets. 

3-2.4 Once the enclosure has been purged of flammable 
concentrations, only positive pressure shall be required to 
be maintained within the enclosure. No specific flow rate 
shall be required to be maintained. 

3-2.5* Compartments within the main enclosnre or adja- 
cent enclosures connected to the main enclosure shall be 
considered separately, and protection shall be provided by 
one of the tollowing meflmds: 

(at The internal coinpartment shall be vented to the 
main enclosure by nonrestricted top and bottom vents, 
common to the main enclosure. Each vent shall provide 
not less tban 6.5 cm'-' (1.0 sq in.) of vent area for each 6560 
cm :~ (400 cu in.), with a nfinimum vent size of 6.3 mm 
0/4 in.) diameter. 

(b) The internal  compar tment  or adjacent enclosure 
shall be purged in series or shall be purged separately. 

(c) The equipment  in the internal compartment or adja- 
cent enclosure shall be protected by other means, e.g., 
explosionprouf, intrinsic satety, hermetic sealing, nonin- 
cendive, encapsulation, etc. 

NOTE 1: Caflmde ray tubes (CRTs) are hermetically 
sealed components. 

NOTE 2: Components with a hee internal w)lume less 
than 20 cm: (1.22 cu in.) are not considered to be internal 
compartments requiring protection as hmg as the total vol- 
unle of all such components is not a significant portion of 
the protected enclosure volume. 

NOTE 3: Components considered to be environmentally 
sealed such as transistors, microcircuits,  capacitors, etc., are 
nol included in the percent of volume analysis. 

3-3 Markings. A permanent  label containing the start-up 
conditions shall be mounted on the protected enclosure in 
a prominent  location. The label shall contain the tbllowing, 
or an equivalent, statement: 
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"Power shall not be restored after enclosure has been 
opened until enclosure has been purged for minutes 
at a flow rate of " 

NOTE: The minimum pressure may. be used in placc ot 
the t]ow rate if the pressure is a positive indication of the 
COI-I-CC[ lqOW. 

Exceptiml: Stall-up conditions shall be permttled to alternate& 
he mounted on an ar(jacenl pressartzing .o'stem {/~vJ~,renced on the 
protected emh~sare. 

3-4* Additional Requirements for Type Y or Type Z 
Pressurization. The protected equipment  shall not be 
energized until at least four enclosure volumes of the pro- 
tective gas (ten volumes tor motors) have passed through 
the enclosure while maintaining an internal pressure ,)f at 
least 25 Pa (0.1 in. water). 

Excephou: Equipment shall he permitted to he energized imme&- 
ah,l~' ira pres.sare o/at least 25 Pa (0.1 in. water) exms and the 
atmosphere wtthin the enclosure is known to be nm!/lammable. 

3-5 Additional Requirements for Type X Pressurization. 

3-5.1 A timing device shall be used to prevent energizing 
of electrical equipment within the protected enclosure until 
at least tbur enclosure volumes of the protective gas (ten 
vohunes tbr motors) have passed through tile enclosure 
while maintaining an internal pressure of at least 25 Pa 
(0.1 in. water). 

3-5.2* If the ench)sure can be readily opened without the 
use of a key, or tools, an interlock shall be provided to 
immediately de-energize all circuits within the enclosure 
that are not approved for Division 1 h)cations when tile 
enclosure is opened. 

3-5.2.1 The interlock, even though located within the 
enclosure, shall be approved for Class 1, Division 1 locations. 

3-5.2.2 Protected ench)sures that conta in  hot parts 
requiring a cooldown period shall not be readily opened 
without the use o fa  key or tool. 

Chapter 4 Pres sur i zed  Enc losures  in Class  II 
Locat ions  

4-1 Scope. l 'his chapter shall apply to enclosures con- 
taining electrical equipment that are located ill (;lass I1 
locations. 

4-2 General Requirements. 

4-2.1 All applicahle requirements in Chapter 2 for each 
type of pressurization shall be complied with, except as 
moditied helow. 

4-2.2" If combustible dust has accuundated within tile 
protected enclosure,  the protected enclosure shall be 
opencd and the dust removed before pressurization. 

NOTE: Protccted enclosures should normally be kept 
closed whether the equipment is in operation or not. 

4-2.3 Adjacent enclosures connected to the main enclo- 
sure shall be permitted to be collectively pressurized to 
prevent the entrance of dust if there is adequate communi-  
cation to maintain the specified pressure at all points. 

4-2.4* The protected enclosure shall be constantly main- 
tained at a pressure above the sur rounding  atmosphere, 
dependent  upon the specific particle density dur ing oper- 
ation of the protected equipment.  The positive pressure 
shall comply with Table 4-2.4. 

Table 4-2.4 
Minimum Enclosure Pressure Versus Dust Density 

Specific Particle Density Minimum Pressure 
Specific 

lb/cu ft kg/m 3 Gravity in. H20 Pa 

< 130 < 2083 < 2.08"~ 0.1 25 
> 130 > 2083 > 2.083 0.5 125 

4-2.5" If the ignition tempera ture  of the dust is not 
known, maximum surface temperatures shall not exceed 
those stated in Table 500-3(d) of NFPA 70, National Electri- 
cal (;ode. 

4-3" Mark ings .  A p e r m a n e n t  label c o n t a i n i n g  tile 
start-up conditions shall be mounted  on the protected 
enclosure in a prominent  location. The label shall contain 
the folh)wing, or an equivalent, statement: 

"Power shall not be restored after the enclosure has 
heen opened  unti l  combust ib le  dusts have been 
removed and tile enclosure repressurized." 

4-4* Additional Requirements for Type X Pressurization. 
An alarm, provided at a constantly attended location, shall 
be permitted to be used in place of the cutoff switch speci- 
fied in 2-10.1 if the enclosure is tightly sealed to prevent 
the entrance of dust. 

4-5 Additional Requirements for Ventilated Equipment. 
Tile discharge of protective gas shall not create a combus- 
tible atmosphere by disturhing layers of dusts. 

Chapter 5 Pres sur i zed  Control  R o o m s  

5-1" Scope. This chapter shall apply to buildings or por- 
tions of buildings commonly referred to as control rooms. 

5-2 Protective Gas. 

5-2.1 The protective gas shall be a i r  

5-2.2" The air shall be essentially fi-ee of contaminants or 
foreign matter  and shall contain no more than trace 
,unounts of flammable vapor or gas. 
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5-2.3" The source of air shall be determined fiom the 
nature of the process and the physical layout hut shall not 
be from a classified location. 

5-2.4 Any ducts shall be constructed of noncombustible 
materials. The fhn suction line shall be fiee of leaks and 
shall be given suitable protection from mechanical damage 
and corrosion to prevent hazardous concentrat ions of 
flammable gases, vapors, or dusts fiom being drawn into 
the control room. 

5-3 Considerations Relating to Positive Pressure Ventilation. 

5-3.1 The tbllowing tactors shall be considered in design- 
ing a control room suitable far safe operation in a hazard- 
ous (classified) location: 

(it) The number  of people to he housed: 

(h) The type of e(iuipment to be housed: 

(c) The location of the control room relative to the 
direction of the prevailing wind and to the location of pro- 
cess units, e.g., relief valves, vent stacks, and emergency 
relief systems. 

5-3.2* If the control room is in a classified location, it 
shall be designed to minimize the entry of flammable 
vapors, gases, liquids, m dusts. 

5-4 Requirements for Positive Pressure Air Systems. 

5-4.1" The positive pressure air system shall be capable 
ot" 

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

(b) Providing a minimum outward velocity of 0.305 m/see 
(60 tpm) through all openings capable of being opened. The 
velocity, shall be measured with all these openings simuha- 
neouslv open. 

A drop in pressure below the 25 Pa (0.1 in. water) spec- 
ified in 5-4.1(a) is permissible while meeting the require- 
ments of 5-4.1 (b). 

5-4.1.1 The positive pressure air system may include 
heating, ventilation, and air conditioning equipmeut, as 
well as atp; auxiliary equipment necessary to comply with 
5-4.1. 

5-4.2 If there is an air consuming device (such as a com- 
pressor or laboratory hood) in the control room, sufficient 
air shall be supplied to accommodate its needs as well as 
the needs of the positive pressure air system. Ahernatively, 
the air supply to such a device shall be taken from a sepa- 
late source. 

5-4.3 The positive pressure air system shall he designed 
to provide the required tnessure and flow rate tot all areas 
of the control room. 

5-4.4 For Type X pressurizing, a cutoff switch shall be 
incorporated to de-energize power automatically fi'om all 
circuits within the control room not approved fin Division 
1 upon taihn-e of the positive pressure air system. 

Exception: Power to the citvuil,~ ,~hall be permitted to be cmttin- 
ued for a short period !f m~mediate low o/power would result in a 
more hazardous condiliml. 

5-4.5 For Type Y and Type Z pressurizing, power to the 
control room shall not be required to be de-energized 
upon thilure of the positive pressure air svstem. 

5-4.6* Faihn-e of the positive pressure air system shall be 
detected at the discharge end of the tim and shall activate 
an alarm at a constantly attended location. 

5-4.7* Provisions shall be made to energize the control 
room salelv after interruption of the positive pressure air 
system. Such provisions shall include checking the atmos- 
phere in the control room with a ttammable vapor detector 
(see ANSI/ISA RP I2.13, Part II, "Tnstallation, Operation and 
Maintenance of Combustible (;a.~ Detection ln,~trumenL~") to 
determine that the atmosphere is not flammable or remov- 
ing hazardous quantities of dust. 

5-4.8 The switch, electrical disconnect, and motor fi)r the 
air system tan shall be approved tor the location as it would 
be classified in the absence of positive pressure ventilation. 

5-4.9 The electrical power fi)r the positive pressure air 
system shall be taken off the main power line ahead of an)  
service disconnects to the control room or shall be supplied 
fiom a separate power source. 

Chapter  6 Pressur ized  E n c l o s u r e s  H a v i n g  an 
Internal  Source  o f  F lammable  Gas or  Vapor  

6-1 Scope. This chapter shall apply to instruments such 
as gas chromatographs and gas analyzers and other enclo- 
sures that contain an internal source of flammable gas or 
vapor. 

6-2* General Requirements. 

6-2.1 The applicable requirements of Chapters 2, 3, and 
4 shall apply except as modified herein. 

6-2.2" For the purpose of this chapter, every protected 
enclosure shall be considered to have a "'normal" and an 
"abnormal" condition. In both conditions, the electrical 
equipment  in the enclosure is assumed to be operating c o l  
rectlv. The types and magnitudes of these conditions are 
desc~'ibed below. 

6-2.2.1 "Normal" shall mean the anticipated release of 
flammable gas or vapor within the enclosure when the system 
that supplies the ttammable gas or vapor is operating prop- 
erlv. The magnitude of this anticipated release mav be: 

(a) None -- i.e., there is no release of flammable gas or 
vapor; or 

(b) Limited -- i.e., there is release of flammable gas or 
vapor, but the release is limited to an amount  that can be 
diluted by the pressurizing system to less than 25 percent 
of the lower flammable limit. 
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Table 6-2.4 Pressurization Requirements for Enclosures Subject to Internal Release 

(a) (b) (c) (d) 
Pressurization Requirements for 

Limited Release Under 
Abnormal Conditions 

Additional 
Limited Requirements for 

Internal No Release Release Unlimited Release 
External Area Equipment Under Normal Under Normal Under Abnormal 
Classification Suitable for Conditions Conditions Conditions 

(;lass i, Div. 1 None None None 
Class 1, (;lass I, Div. '2 Y Y None 
Division 1 Nonclassified X X Inert** 

Class I, Div. 1 None None None 
Class I, Class I, Div. '2 None Z None 
Division 2 Nonclassified Z X Inert** 

(:lass I1 

None 

Class I, Div. 1 None None None 
(;lass I, l)iv. '2 None Z None 
Nonclassified Z X Inert** 

Class I, Div. 1 None None None* 
Class I, Div. '2 None Z No,m* 
Nonclassified Z X Inert** 

* Precaut ions musl  be taken if' unl imi ted  release is large e n o u g h  t~ alter the external  a rea  classification. 
** See A-6-2.4. 

6-2.2.2 "Abnormal"  shall mean  the ant icipated release of  
f lammable  gas or  vapor  within the enclosure  when the sys- 
tem that supplies the f lammable  gas or  vapor  is e i ther  leak- 
ing or  is otherwise ope ra t i ng  abnormal ly .  T h e  m a g n i t u d e  
of  this ant icipated release is: 

(a) Limited - -  i.e., the  release of  f lammable  gas o r  v a p o r  

is l imited to an a m o u n t  that can be di luted to less than 25 
percen t  of" the lower f lammable  limit: or  

(b) Unl imi ted  - -  i.e., tim release of  f lammable  gas or  
vapor  is of  such m a g n i t u d e  that  it camlot  be di luted to less 
than 25 percen t  o f  the lower f lammable  liinit. 

6-2.3 I f  all tire electrical e q u i p m e n t  within the pro tec ted  
enclostn'e is suitable for Class I, Division 1 locations, no 
pressur izat ion shall be r e q u i r e d  because of  the internal  
s o u r c e .  

6-2.3.1 Precautions shall be taken if the abnormal  condi-  
tion release may be great  e n o u g h  to adversely affect an 
externa l  area classification. 

6-2.4* If  the electrical e q u i p m e n t  within the pro tec ted  
enclosure  is suitable for e i ther  Class I, Division 2 locations 
or  nonclassified locations, the pressur izat ion r equ i r emen t s  
shall be established accord ing  to Table  6-2.4. 

6-2.4.1 T o  d e t e r m i n e  the  pressur iza t ion  r e q u i r e m e n t s  
accord ing  to Table  6-2.4: 

(a) Find the external  area  classification in co lumn (a). 

(h) Find tire internal  e q u i p m e n t  type in co lumn (b). 

(c) De te rmine  the pressur izat ion r e q u i r e m e n t  for lim- 
i ted re lease  u n d e r  a b n o r m a l  c o n d i t i o n s  by us ing  the  
app rop r i a t e  normal  condi t ion  in co lunm (c). 

(d) D e t e r m i n e  any addi t iona l  r equ i ren len t s  f rom col- 
umn  (d) if tile abnormal  condi t ion  is unl imi ted  release. 

6-2.5 Protected enclosures  conta in ing  an open  f lame shall 
be cons idered  to have e q u i p m e n t  snitable to t  nonclassified 
locations tbr the purposes  of  d e t e r m i n i n g  the pressuriza- 
tion r equ i r emen t  accord ing  to "Fable 6-2.4. T h e  f lame shall 
be automatical ly ex t ingu ished  upon  failure of  the pressur-  
ization system regardless  o f  pressur izat ion type. 

i 

6-3 Spec i f i c  R e q u i r e m e n t s .  

6-3.1 Where  a release of  f lammable  gas or  vapor  within 
a r l  e n c l o s u r e  Cal l  o c c u r  e i t h e r  i n  n o r n l a l  o p e r a t i o n  o r  

u n d e r  abnorinal  condit ions,  protec t ion  shall be p rov ided  
b v :  

(a) Dilut ing with air- to main ta in  the concent ra t ion  of  
f lammable  gas, vapor ,  or  mix tu re  to less than 25 percen t  of  
its lower f lammable  limit, based on the lowest value of  the 
lower f lammable  limit of  any individual  f lammable  gas or  
vapor  en te r ing  the enclosure ,  or  

(b) Dilut ing or  pressur iz ing with iner t  gas to r educe  the 
oxygen  conten t  in the enc losure  to a level of  not  more  than 
5 percen t  by vo lume  or  to 50 pe rcen t  of  the m i n i m u m  con- 
centra t ion of  oxygen  r equ i r ed  to fbrm a f lammable  mix- 
ture,  whichever  is lower. 

6-3.2 W h e r e  the pro tec ted  enc losure  is located in a Class 
1 o r  Class If area, the pressur iz ing system shall also pre- 
vent  en t rance  of  the externa l  a t m o s p h e r e  by p rov id ing  a 
m i n i m u m  internal  p ressure  of  25 Pa (0.1 in. water). 

6-3.3 T h e  locations and sizes o f  gas o v v a p o r  outlets in the 
p ro tec ted  enc losure  shall be designe-~d"to allow effective 
removal  of  both the f lammable  gas o r  vapor  and the pro-  
tective gas. 
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6-3.3.1 Where an inert protective gas is used, the outlets 
shall be permitted to be closed alter purging to prevent 
undue  loss of inert protective gas, provided that this does 
not constitute a fm'ther danger such as inadequate flow of 
protective gas or excessive pressure buildup. 

6-3.4 In applications where ttammable mixtures shall be 
permitted to be piped into the enclosure through the flam- 
mable gas or vapor system, suitable precautions shall be 
taken to prevent propagation of an explosion back to the 
process equipment.  

6-3.5 The flow rate of protective gas shall be sufficient to 
maintain the requirements of" 6-3.1 and to ensure adequate 
mixing so that tire release of a flammable gas or vapor is 
limited. 

6-3.6 To  achieve proper pressurization with air, caution 
is needed to ensure that the air pressure used within the 
enclosure does not exceed the pressure of the flammable 
gas or vapor system supplying the enclosure, as air could 
enter the process, causing possible problems such as explo- 
sive concentrations of the flammable gas or vapor, corro- 
sion, or oxidation. 

6-3.7 Precautions shall be taken to protect the enclosure 
fiom excessive pressure of the protective gas supply. 

Chapter 7 Pressurized Analyzer Rooms Contain- 
ing a Source of  Flammable Gas, Vapor, or Liquid 

7-1 Scope. This chapter shall apply to analyzer rooms 
containing electrical equipment having process streams of 
flammable liquid, vapor, or compressed flammable gas 
piped into the equipment. 

7-2 General. 

7-2.1 If tire analyzer room is in a hazardous (classified) 
location, it shall be designed to prevent the entry of flam- 
mable gases and vapors, flammable liquids, and combusti- 
ble dusts. 

7-2.2 The applicable requirements of Chapter 5 fbr con- 
trol rooms shall apply except as modified herein. 

7-2.3* Analyzer rooms shall be separated t iom control 
rooms by distance or by a wall impermeable to vapors. 

7-2.4* Flow of air through the room shall ensure ade- 
quate air distribution. Flammable vapors shall be removed 
as close to their source as practical. 

7-2.5 Leakage of inert gases used tot purging or pressur- 
ization of enclosures in an analyzer room can deplete the 
room's oxygen. Where persom]el can enter the analyzer 
room, administrative controls combined with adequate 
training and safe entry procedures shall he established. 
Warning signs advising of the hazard of inert gas shall be 
posted. Inert gas shall not be used tot purging an entire ana- 
lyzer room where personnel shall be permitted to enter. (See 
NFPA 69, Standard on Explosion Prevention Svqems.) 

7-2.6 The analyzer room shall be ventilated with suffi- 
cient clean air to dilute any leakage to less than 25 percent 
of the lower flammable limit based on the largest single 
failure. (See NFPA 69, Standard on Explosion Prevention 
5).~tems.) 

7-3 Specific Requirements. 

7-3.1 Process streams shall have orifices or other flow- 
limiting devices on the inlets. An orifice or other flow- 
limiting device shall be installed on the outlet, if the outlet 
can constitute a source of uncontrolled leakage from the 
process. Orifices or other flow-limiting devices shall be 
located outside and close to the wall of the building or 
FOOln. 

7-3.2" If flammable vapor, gas, or liquid is discharged 
fiom an enclosure (e.g., analyzer enclosure) it shall not 
create a hazard within the arralyzer house or to the sur- 
roundings. 

7-3.3 Ventilation shall adequately dilute any internal  
release of flammable gas or vapor. If the analyzer room is 
located in a hazardous (classified) location, appropriate 
protection shall be provided against the entry of flammable 
gases, vapors, liquids, or dusts. 

7-3.4 Sample conditioning operations (such as heating, 
cooling, or drying) shall be located outside the analyzer 
room. Process piping within the analyzer room shali be 
minimized. 

7-3.5 MI process piping shall be equipped with shutoff 
valves tbr emergency isolation located outside of the build- 
ing or room. 

7-3.6 False ceilings and floors shall not be used in ana- 
lyzer rooms. 

7-3.7" Ventilation fans shall be constructed to mininfize 
the possibility of sparking. 

7-3.8* In the event of ventilation fifilure, an audible and 
visual alarm shall be activated at a constantly attended loca- 
tion. All electrical power to the analyzer room shall be 
automatically shut down, and open flames shall be auto- 
matically extinguished. Power shall not be restored until the 
analyzer room is flee of an}" ignitable atmosphere mixtures. 

Exception: Autonmtic ,shutdown shall not be required: 

(a) 1/the analyzer room is clas.s!ped as Division 1 and doe.~ 
not contain a~ U open/lames, or 

(b) I f  the ana&zer room is classified as Division 2 and does 
not eontain any open flames and has permanently installed piping 
or tubing to the ana&zer equipment, and any flammable vapors 
are vented to the outside q/the room or building. 

7-3.9 If gas or vapor mixtures within the flammable 
range must be piped to the analyzer room, suitable precau- 
tions shall be taken to prevent propagation of an explosion 
back to tile process equipment. 

1993 Edition 



496-14 PUR(;ED AND PRESSURIZED ENCLOSt RES F()R H,ECI-RICAI, EQUIPMENT 

Chapter 8 Referenced Publications 

8-1 The following documents or portions thereof are ref- 
erenced within this standard and shall be considered part 
of the requirements of this document. The edition indi- 
cated for each retierence is the current  edition as of the 
date of the NFPA issuance of this doculnent. 

8-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Battervmarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 69, StaJMmd on Explosion Prevention Systems, 1992 
edition 

NFPA 70, Natimml Electrical (;ode, 1993 edition 

8-1.2 ISA Publication.  Ins t rument  Society of America, 
67 Alexander, P.O. Box 12277, Research J-riangle Park, 
NC 27709. 

ANSI/ISA RP12.13, Part I1, "Installation, Operation and 
Maintenance of Combustible Gas Detection Instruments" 

Appendix A 

This Appendix i,~ m~t a pro1 o~ the reqtmwne~t.~ o/thi~ NFPA docu- 
me,t, but i~ im luded.plr t~{/mmahon purposes only. 

A-l-1 Electrical equipment  should be located in an area 
having as low a degree of hazard classification as practical. 

This standard does not address exclusion of flammable 
liquids that may be splashed or spilled on such enclosures. 
Where there is probability of flammable liquid exposure, 
additional means should he taken to avoid ingress. 

A-1-3.3 The flammable gas or vapor is piped internally to 
the enclosure so that process parameters can be measured. 
The source of release could be fittings or vents. It is not 
intended that fimaes or vapors fi'om components within the 
electrical equipment be considered, e.g., fi'om decompos- 
ing insulation. 

A-I-4 The degree of hazard may be reduced fiom Division 
1 to Division 2 or may be eliminated (i.e., Division 1 or '2 to 
nonhazardous) by pressurizing, provided the installations are 
properly designed, installed, and maintained. Intormation on 
determining the extent of hazardous (classified) locations 
may be fimnd in NFPA 497A and NFPA 497B. 

A-l-5 Alarm. An alarm is intended to alert the user that 
the pressurizing system should be immediately repaired or 
the electrical equipment  protected by the failed pressuring 
system should be removed from service. 

A-l-5 Ignition Temperature. Normally, the min imum 
ignition temperature of a laver of a specific dust is lower 
than the min inmm ignition temperature of a cloud of that 
dust. Since this is not universally true, the lower of the two 
minimum ignition temperatures is listed in NFPA 497M. 
The autoignition temperature (AIT) is determined by 

ASTM D 2155, Method o[ Test Jbr Autogenous Ignition Temper- 
atures o/ Petroleum Products, or ASTM E 659, Standard 
Method.lot Determining the Autotgnition Temperature °[ Liquid 
Chemicals. 

A-l-5 Pressurizing System. The pressur iz ing system 
may include components such as the alarm actuator, indi- 
cator, cutotI" switch, or components of the protective gas 
supply. The components may be mounted in a separate 
enclosure/panel or be included within the protected 
enclosnre. 

A-I-5 Specific Particle Density. Specific particle density 
(sometimes referred to as the true density) is the mass per 
unit volume or, more commonly, weight per unit volume 
and is expressed as pounds per cubic toot (kilograms per 
cubic meter). It refers only to the material making up the 
particle. The term "bulk density", is obtained by placing 
granular  or powdered material in a specified volume and 
calculating the density. Bulk density includes the void 
space between the par{icles created because of the irregu- 
lar particle shape. As an example, the specific particle den- 
sitv of sul tm is about 130 lb/cu ft while the bulk density of 
pulverized sulfllr dust is about 50 lb/cu [i. 

A-2-2.2 Pressurized raceways do not need to be sealed it 
they have been properly designed as part of pressurized 
systems, with the required alarms or indicators. The excep- 
tion is not meant to allow the user to install the equipment 
and ignore proper installation of hazardous location wir- 
ing. The exception allows the same raceway to be used for 
electrical wiring and the protective gas. The design must 
consider the restriction of protective gas flow when con- 
ductors are installed in the raceway. 

A-2-3.1 The reason fbr requiring that a positive pressure 
be maintained is to prevent flammable vapors or gases 
fiom being fiwced into the enclosure by external air currents. 

A-2-4.1 Air filtration may be dcsirable. 

A-2-4.1.1 Ordinaxy plant compressed air is usually not 
suitable for purge or pressurizing systems, clue to contam- 
inants that may cause equipment  to maltunction. 

A-2-4.4 The compressor suction line should not pass 
through any area having a hazardous atmosphere, unless it 
is not practical to do otherwise. 

A-2-5.1 Because a high temperature source of ignition is 
not immediately removed by de-energizing the equipment,  
additional precautions are necessary tot hot components. 

If the external temperature of the enclosure is greater 
than the autoignition temperature (in degrees Celsius) of 
the gas or vapor, it is obvious that purging will not prevent 
an explosion. Thus, it is essential that excess surthce tem- 
pera ture  be prevented,  unless it has been specifically 
shown to be sate by a qualified testing laboratory. Dust that 
is carbonized or excessively dry is highly susceptible to 
spontaneous ignition. 

Sources of internal temperatures above the autoignition 
tempera ture  (in degrees Celsius) of the gas or vapor 
involved, such as vacuum tube filaments, are hermetically 
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sealed to prevent them t iom contacting the atmosphere 
that may become hazardous. However, it is essential that 
the surface of the glass envelope does not exceed the 80 
percent limit, unless stlown bv test to be safe. 

A-2-5.1 Exception (c) The ignition temperature of gases 
and vapors that is listed in relierence documents such as 
NFPA 497M is determined under conditions where a signifi- 
cant volume of gas is at the same temperature. Wben ignition 
is attempted with a small component, convection eftiects and 
partial oxidation at the surtace of the component decrease 
the rate of heat transfier to the gas. Therefbre, tile component 
must be at a temperatnre nmch higher than the quoted igni- 
tion temperature to ignite the flammable mixtnre. Typical 
transistors, resistors, and similar small components nmst have 
a surface temperature of 220 to 300°C to ignite diethvl ether 
whose ignition temperate is 160°C. Similar values have been 
measured in ignition tests of carbon disulfide whose ignition 
temperature is 100°C. 

A-2-5.2 The T Code is based upon the ambient tempera- 
ture surrounding the pressurized equipment  not exceed- 
ing 40°C. Higher temperatures will require adjustment of 
the marked T Code rating. For example,  equ ipmen t  
marked "I"5 would be considered as T4A if used in a 60°(; 
ambient. The maximum ambient temperature rating of the 
equipment must not be exceeded. 

A-2-6.2 Airflow required for cooling may be more than 
that required for purging. 

A-2-7 Enclosures containing power equipment are more 
likely to produce ignition-capable particles. It is necessary 
to have an enclosure that these particles will not burn  
through nor escape ti~om openings other than the vents. 
Other techniques may be used to ensure that ignition- 
capable particles are contained in the ench)sure. 

A-2-8 Type Z pressurization reduces the classification 
within an enclosure ti~om Division 2 to nonhazardous. With 
Type Z purging, a hazard is created only if the purge svs- 
tern fails at the same time that the normally nonhazardous 
area becomes hazardous. For this reason, it is not consid- 
ered essential to remove power tiom the equipment  upon 
failure of tbe purge system. 

A-2-8.1 An alarm is pretierred, but an indicator is accept- 
able if the protected enclosure is much less likely to thil 
than the protective gas supply. Excessive leakage from the 
protected enclosure is only, likely during servicing at which 
time the indicator will assist the maintenance personnel in 
determining when the enclosure is adequately sealed to 
maintain pressure. 

A-2-9 Type Y pressurization reduces the classification 
within an enclosure ti-om Division 1 to Division 2. Equip- 
ment and devices within the enclosure must be suitable tot 
Division 2. This requires that the enclosure does not con- 
tain an ignition source. Thus, a hazard is created within 
the enclosure only upon simultaneous tailure of the purge 
system and of the equipment within the enclosure. For this 
reason, it is not considered essential to remove power from 
the equipment upon the thilure of the purge system. 

A-2-10 Type X pressurization reduces the classification 
within an enclosure flom Division 1 to nonhazardous.  
Because the probability of a hazardous atmosphere external 

to tile enclosure is high and the enclosure normally con- 
tains a source of ignition, it is essential that any interrup- 
tion of the p u r g i n g  results in de -ene rg i z ing  of the 
equipment. Also, it is essential that the ench)sure be tight 
enough to prevent escape of molten metal particles or 
sparks. 

A-2-10.1 Power to tim circuits may be continued tot a 
short period wbere the I)ivision 1 location only has a flam- 
mable concentration on an intermittent basis and where 
en t rance  of the external  a tmosphere  would be slow 
because the protected enclosure is tightly sealed. Where 
flammable concentrations occur frequently or enclosure 
tailnre may be catastrophic, then Type Y pressurization 
should be used if it is necessary to continue operating the 
process to prevent a more hazardous condition. 

A-2-10.2 Overload conditions need only be a concern 
where tile motor load or the transtbrmer load is not deter- 
mined by the product but by external variable loading in 
the actual application. 

A-3-2.5 In order for any internal or adjacent enclosure to 
be automatically purged as the main enclosure is purged, 
adequate vents must be provided to permit air circulation 
between the two enclosures. The area required to provide 
adequate venting will depend on the volume of the inter- 
nal or adjacent enclosure. It is considered that meeting this 
requirement will prevent the tbrmation of unpurged pock- 
ets of gas or vapor wittlin the enclosure. This does not 
imply that internal or adjacent enclosures not meeting 
these requirements are prohibited but that such enclosures 
must be provided with tbeir own purge system. 

A-3-4 An}' time the enclosure has been opened or the 
purge system has failed, the possibility exists that an explo- 
sive mixture may have accunmlated in the enclosure. For 
enclosures that are effectively subdivided bv internal parts, 
a greater purge volume may be necessarv. 

A-3-5.2 It is essential that any door access that can be 
opened bv untrained personnel be protected with interlock 
switches. Consistent with the practice that has been estab- 
lished with explosionproof enclosures, it is considered that 
the commonly displayed warning nameplate is adequate 
protection tot an enclosure that requires the use of a tool 
to be opened. 

A-4-2.2 Cleaning should be done using a method that will 
not create a dust cloud, e.g., vacuum cleaner or brushing. 
Use of compressed air should be avoided. 

A-4-2.4 The density of2083 kg per m :~ (130 lb per cu ft) 
is slightly greater than that of sulfur dust, which was one of 
the dusts used in perfi)rming the tests on which the values 
in Table 4-2.4 are based. The pressures in the table are 
based on the assumption that the maximum crack width 
exposed to falling dust is 0.4 mm (I/t;4 in.). The ability of a 
dust to enter an opening due to the fi)rce of gravity against 
an outward velocity of gas is directly proportional to its 
specific particle density. 

A-4-2.5 Equipment installed in Class II locations should 
be able to function at fill rating without developing surface 
temperatures high enough to cause excessive dehvdration 
or gradual carbonization of any organic dust deposits that 
Inapt  o c c u r .  
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A-4-3 If there is not enough room on the enclosure to 
print the statements required in 2-11.1.1 and Section 4-3 
in type large enough to be legible, equivalent wording such 
as the fi)llowing may be used: 

"'De-energize befiue opening unless area is known to be 
nonhazardous .  Remove dust and repressurize bef ine  
restoring power." 

A-4-4 A hazard is created witbin an enclosure only after 
the pressure has failed and enough dust to be explosive 
penetrates into the enclosure. This takes an appreciable 
length of time with any normally tight enclosure. Because 
of this, it is not always considered essential to remove the 
power from the equipment automatically upon faihue of 
the pressurization. It is necessary only to provide an adequate 
warning so that operations will not continue indefinitely with- 
out pressurization. It is essential that the enclosure be tight 
enough to prevent escape of sparks or burning material. 

A-5-1 C o n t r o l  r o ( ) n l s  c o t n l ] { l o n l v  h o u s e  o n e  o r  n l o r e  o f  

the tbllowing facilities: 

(a) Process control instruments and panels; 

(b) Data processing equipment;  

(c) Communications equipment;  

(d) Lighting, power equipment,  and related equipment: 

(e) Emergency power equipment;  

(t) Lunch, restrnom, and locker facilities: 

(g) Offices and maintenance facilities; 

(h) Heating and ventilating equipment. 

A-5-2.2 Air filtration may be desirable. 

A-5-2.3 Ordinarily, air can be taken from an area to one 
side of a process area where there is a minimum chance of 
flammable gases or vapors or combustible dusts being 
tound. The elevation of the |an suction depends on the 
density o |  the gases, vapors, or dust under  handling tem- 
peratures and adverse atmospheric conditions. For a con- 
trol room in the center of a process area, ducting may be 
necessarY. 

A-5-3.2 To prevent entry of flammable vapors, gases, or 
dusts, positive pressure ventilation using a source of clean 
air may be used, and the equipment  in the control room 
need not be housed in special enclosures. To prevent entry 
of flammable liquids, differences in elevation or use of 
dikes, etc., may be required. 

A-5-4.1 A minimum number  of doors should be provided 
so that positive pressures can be maintained, but, at the 
same time, the number  of doors should be adequate tot 
safe exit. 

A-5-4.6 Suitable devices for detecting loss of air pressule 
include velocity pressure switches, static pressure switches, 
and plenum chambers with orifices. Electrical interlocks on 
the fan motor are not adequate, since belt slippage, loose 
impellers, or backward rotation of tim [hn would not be 
detected. 

A-5-4.7 An enforced purge wherein an interh)ck timer 
requires proof of purging fin a set period of time prior to 
energizing the control room should be considered. 

A-6-2 The consequences of a release of 11ammable gas or 
vapor into an enclosure are substantially more serious than 
a similar release to the open atmosphere. Through the use 
of a purge system, these consequences may be minimized, 
and electrical equipment  not otherwise acceptable tbr a 
flammable atmosphere may be utilized. 

Tim effect of a temporary leak in the open is a transient 
rise in concentration of flammable gas o1 vapor in the 
atmosphere. A leak inside an enclosure, in the absence of 
purging, remains within the enclosure and if undetected 
will slowly raise the concentration inside the enclosure 
until its atmosphere becomes tlammable. This increase in 
concentration is likely to be slowed only slightly bv breath- 
ing and dittusion. 

A-6-2.2 Because of the confining property of electrical 
equipment enclosures, it is necessary to view "'normal" and 
"'abnormal" conditions in terms of a longer time span than 
is necessary in considering releases in the open. Normal 
must include consideration of the probable operation of 
the apparatus after some )'ears of service and includes deg- 
radation of the systenl components over time. 

For no release within an endosnre  under  normal condi- 
tions, there must be a min imum risk (i.e., very low proba- 
bility) that ttammable material will escape fiom its contain- 
ment system dur ing the time the apparatus is in service 
and within the range of service conditions to which it is 
likeh, to be subjected. Therefore, materials and types of 
construction that degrade in servk'e or with age and that 
are not likely to be maintained or replaced cannot be con- 
sidered to permit a "normal  cond i t ion- -no  release" as 
defined in 6-2.2. 

Although specitic rules that will apply to all designs can- 
not be written, in general, a design will be considered to 
have no normal release: if the flammable gas or vapor is 
enclosed in metallic pipes, tubes, vessels, or elements sucb 
as bourdons, bellows, or spirals; in systems that contain no 
moving seals; and if prototype systems do not leak when 
tested at 1.5 times their rated pressure, except in cases 
where another satiety thctor is applicable. Joints made with 
pipe threads, welding, metallic compression fittings, or 
other equally reliable methods would usually be consid- 
ered to have no normal release. 

Windows, elastomeric seals, and n(mmetallic flexible tub- 
ing would in most cases not meet the requirement  fin. 
"normal condi t ion--no  release" unless it can be demon- 
strated that time and environment  will not degrade them 
below the leakage level expected of the operating pipe 
threads and compression seals. Systems that calmot meet a 
stringent interpretation of these guidelines should be con- 
sidered "'normal condit ion--l imited release." Seals, rotat- 
ing or sliding seals, fanged  joints, and flexible nonmetallic 
robing can be assumed to leak minutely after a period of 
service. 

Attention mnst be given to the possibility that expected 
degradation of components may result in release of flam- 
mable gas oi  vapor at a rate thster than that which the 
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(lilution system can handle. Such sitttations are not com-  
IIIOU but, 'when enconntered,  lhry should n<tt be classified 
as "normal condit ion--l imited release." The prime crite- 
ritm tor "normal condit ion--l imited release" is that the 
(lihttion capability of the protective svstent tnust not be 
exceeded. 

In enclosures having ()pen flames in normal operation, it 
is assumed that flante extinguishntent is a normal occur- 
rence and should be classified as a normal release unless 
loss of ttame automatically st()ps the flow (>t tlanmtable gas 
or vapor. 

A limited abnormal release is one th,tt, by design, is 
ntaintained at a level within the dilution capa'bility of the 
protective svstem. The limiting element may be a restric- 
tion in the "flow line. ht the case of designs ttsing ehtsto- 
merit  seals, the limiting flow may be considered to be the 
ttow that would exist were the seal not in place. 

A-6-2 .4  Electrical equipment permitted in nonhazardous 
(nonclassitied) locations may contain arcing or sparking 
contacts or may have hot surfaces. If there is no normal 
release withitt the equipment ench>sure, a single taihne of 
the system containing the flammable gas will provide the 
thunmable atmosphere.  The  ignition source is always 
present, by, virtue of the electrical equilmtent. Purging is, 
therefi)re, required, and Type Z purging will provide ade- 
quate protection. If. however, there is a limited release 
under  normal conditions and there is limited release nnder  
alm()rmal conditions, then Type X purging is required. In 
this case, purging with air is satisfitctorv. Type X purging 
reqttires that the electrical power t() the purged ench)snre 
be disconnected upon tailnre of the purge system. Disconnec- 
ti(m is required because, under tim c<mditions described, a 
flammable atmosphere will he generated in the presence of 
arcing or sparking equipment (>r hot surtaces. 

Electrical equipntent  suitable ti)r Division 2 locations 
may present a source of ignition (rely upon f~.tihne or other 
ab,mrmal conditions. If there is no ,torntal release within 
the e(lttipment ench)sttre, no purging is required because 
there is not normally a source of ignition present, even if 
the system c<mtaining the flammable gas fails. If there is 
lintited normal release and limite(l alntormal release, then 
Type Z pnrging, with air, provides ade<luatc protection. If, 
however, the abnormal release is unlimited (i.e.. bey<rod 
tile dilution tiom a single tailnrc of dtc containment sys- 
tem); therefi)re, air is not t)crtnittc<l :ts tile purge gas fi)r 
such ench)stnes when the electrical eqttipmcnt is (mh suit- 
able tbr nonclassiiied locations. Inert gas must bc used so 
that a thmnnable atmosphere is prcvcnlc<l tiom devch)ping 
(unless, of course, the purge system itself fails). 

For an air-purged enclosure containing equipment suit- 
,tble fin Division 2 locations, ahhough an unlintited abnormal 
release resuhs in a flammable atnmsphere, the electrical 
equipment is assumed to be operating normally and, there- 
fi>re, does not present a source of ignition. H<)wever, if a fhil- 
ure of the containment system is not obvious, inert gas 
lntrging shtmld be used because of the danger that a flannna- 
hie ammsphere may exist ti>r a pr<)hmged period of time, 
during which the electrical equipment may also fail and pro- 
vi<le the source <)f ignition. 

Whether electrical equipment is h>cated in a Division 2 
or a tmuclassified location does not affect the need ti)r a 
purge system. For Division 2 h)cations, the purge system 
serves two purposes: (1) to prevent the external atmos- 
phere fiom entering the ench)sure, and (2) to dilute any 
tlamntal)le gas released within the enclosure, ht a nonclas- 
sitied h)cati<m, the purge system serves only to dilute any 
flammable gas released within the ench)sure. 

A-7-2.3 Flamntable gases, vapors, or liquids fi)r anah'sis 
sh(>uld not be piped into contr<>l rooms because of the dan-  
g e t  o f  igniti<m. 

A-7-2.4 Flamntal)le hydrocarbon  vapors arc usually 
heavier than air and should be removed , ,  floor level. 
Lighter-than-air  gases such as hydrogen and methane 
shottld be removed at the ceiling level. 

A-7-3.2 Flamnmble gases or vapors should bc discharged 
at a safe point outside the analyzer room in an upward or 
horizontal direction to aid in dispersion. The vent dis- 
charge should be located at least 5 ft (1.5 m) away fiom 
building openings and at least 12 fi (3.7 m) above grade 
level. The vent design and location should further consider 
possible trapping of vapors by. eaves or other obstructions. 
(See N FPA 30, Flammable and ('ombu,slible lsquid.~ Code.) 

A-7-3.7 The thn nn)t<)r and associated control equipment  
sh<mld be located external to tile <luctwork or should be 
suitable fin' the location. 

A-7-3.8 It is assunmd that the flow of tlannnable vapors 
<)r liquids will continue in case of faihn-e of the ventilation 
system and that the atmosphere in the analyzer room will 
reach the tlannnable range. In these situations, power HIUSt 

be removed to avoid ignition. 
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-I- 

Ignition-capable equipment 
l ) c t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

Ignition temperature . . . . . . . . . . . . . . . . . . . .  S e e  Tcmperature, i g n i t i o n  

Indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 - 8 . 4 ,  F ig .  2 -8  

l ) e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

-L- 

Locations . . . . . . . . . . . . . . . . . . . .  s e e  ( ; l a s s  1 l o c a t i o n s :  ( ; h i s s  11 l o c a t i o n s  

-M- 

Markings 
( ; c h o r a l  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 1 

P r e s s u r i z e d  e n t ' l o s t l r e s  

C l a s s  1 h w a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -3  

( ; l a s s  1l l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -3 ,  A - 4 - 3  

T e m p e r a t t l r e  

l ) e t e r m i n a t i o n  o f  . . . . . . . . . . . . . . . . . . . . . . .  2-5+ T a b l e  2 - 5 . 2 ,  A - 2 - 5  

.p .  

Power equipment 
l ) c t m i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 
( ; c h o r a l  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -7 .  A - 2 - 7  

Pressurization 
D c t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

Pressurized analyzer rooms . . . . . . . . . . . . . . . . .  s e e  A n a l y z e r  r o o m s  o r  

b u i l d i n g s ,  p r e s s u r i z e d  

Pressurized control rooms . . . . . . . .  see (]olll'Fo] l'OOlllS, p r e s s u r i z e d  

Pressurized enclosures . . . . . . . . . . . . . . . . .  s e e  E n d o s u r c ~ , ,  p r e s s u r i z e d  
Pressurizing systems 

l ) e l i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5, A - I - 5  
( ; c n e r a l  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -3 ,  A - 2 - 3  

Protected enclosures . . . . . . . . . . . . . . . . . . . . . .  s e e  E n c l o s u r e s ,  p r o t e c l e d  

Protected equipment 
l ) c l i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

Purging 
l ) e l i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

Purpose of standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2 

-S- 

Scope of standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 1, A- 1 - 1 
Specific particle density 

l ) e t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5, A- 1-5 

-T- 

Temperature 
I d e m i l i c a t i o n  n u m l ) c r >  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -5 ,  A - 2 - 5  

I g n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-2 -5 .1  
D c t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5, A - I - 5  

Type X pressurization 
(;bass 1 l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -5 ,  A - 3 - 5 . 2  

C l a s s  11 l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -4 ,  A - 4 - 4  

l ) c f l n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I -5  
( ; e n e r a l  r e q u i r e m e n t  s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 (I, A - 2 - 1 0  

Press t l r i zcd  COIllI'OI F O O I 3 1 S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4.4 
Type Y pressurization 

C l a s s  1 l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -4 ,  A - 3 - 4  

l ) c t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

G e n e r a l  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -9 .  A - 2 - 9  
P r e s s u r i z e d  c o n t r o l  r o o m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 - 4 . 5  

Type Z pressurization 
C l a s s  1 l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -4 ,  A - 3 - 4  

l ) c t i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

( ; C h o r a l  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -8 ,  A - 2 - 8  

P r e s s u r i z e d  c o n t r o l  r o o m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 - 4 . 5  

-V- 

Ventilated equipment 
( : l a s s  11 l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -5  

D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 
( ; c h o r a l  r e q t t i r e m c n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -6 ,  A - 2 - 6 . 2  

Ventilation 
A n a h ' z c r  r o o m s  . . . . . . . . . . . . . .  7 -3 .3 ,  7 -3 ,7 ,  7 - 3 . 8 ,  A - 7 - 3 . 7 ,  A - 7 - 3 . 8  

C o n ( r o l  r o o m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -2 ,  A - 5 - 2  

Volume, enclosure 
l ) e t m i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-5 

-R- 

Raceways, pressurized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 - 2 . 2 ,  A - 2 - 2 . 2  

Rooms . . . . . . . . . . . . . .  s e e  A n a l y z e r  r o o m s  o r  I m i l d m g s ,  p r e s s u r i z e d ;  
( ) ) l l l l l J ]  1()o111~,, [ ) r c s s u r i z e d  
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The NFPA Codes and Standards Development Process 

Since 1896, one of the primary purposes of the NFPA has been to develop and update the standards covering 
all areas of fire safety. 

Calls for Proposals 
The code adoption process takes place twice each year and begins with a call for proposals from the public 
to amend existing codes and standards or to develop the content of new fire safety documents. 

Report on Proposals 
Upon receipt of public proposals, the technical committee members meet to review, consider, and act on the 
proposals. The public proposals - together with the committee action on each proposal and committee- 
generated proposals - are published in the NFPA's Report on Proposals (ROP). The ROP is then subject to 
public review and comment. 

Report on Comments 
These public comments are considered and acted upon by the appropriate technical committees. All public 
comments - together with the committee action on each comment - are published as the Committee's 
supplementary report in the NFPA's Report on Comments (ROC). 

The committee's report and supplementary report are then presented for adoption and open debate at either 
of NFPA's semi-annual meetings held throughout the United States and Canada. 

Association Action 
The Association meeting may, subject to review and issuance by the NFPA Standards Council, (a) adopt a 
report as published, (b) adopt a report as amended, contingent upon subsequent approval by the committee, 
(c) return a report to committee for further study, and (d) return a portion of a report to committee. 

Standards Council Action 
The Standards Council will make a judgement on whether or not to issue an NFPA document based upon tile 
entire record before the Council, including the vote taken at the Association meeting on the technical 

committee's report. 

Voting Procedures 
Voting at an NFPA Annual or Fall Meeting is restricted to members of record for 180 days prior to the 
opening of the first general session of the meeting, except that individuals who join the Association at an 
Annual or Fall Meeting are entitled to vote at the next Fall or Annual Meeting. 

"Members" are defined by Article 3.2 of the Bylaws as individuals, firms, corporations, trade or professional 
associations, institutes, tim departments, fire brigades, and other public or private agencies desiring to 
advance the purposes of the Association. Each member shall have one vote in the affairs of the Association. 
Under Article 4.5 of the Bylaws, tile vote of such a member shall be cast by that member individually or by 
an employee designated in writing by the member of record who has registered for the meeting. Such a 
designated person shall not be eligible to represent more than one voting privilege on each issue, nor cast 

more than one vote on each issue. 

Any, member who wishes to designate an employee to cast that member's vote at an Association meeting in 
place of that member must provide that employee with written authorization to represent the member at the 
meeting. The authorization must be on company letterhead signed by the member of record, with the 
naembership number indicated, and tile authorization must be recorded with the President of NFPA or his 
designee before tile start of the opening general session of the Meeting. That employee, irrespective of his 
o1 her own personal membership status, shall be privileged to cast only one vote on each issue before the 

Association. 



Sequence of Events Leading to Publication 
of an NFPA Committee Document 

Call for proposals to amend existing document  or for recommendat ions  on new document .  

Commit tee  meets to act on proposals, to develop its own proposals, and to prepare its report. 

Commit tee  votes on proposals by letter ballot. If two-thirds approve, report goes forward. 
Lacking two-thirds approval, report returns to committee.  

Report is published for public review and comment.  (Report on Proposals - ROP) 

Commit tee  meets to act on each public comment  received. 

Commit tee  votes on comments  by letter ballot. If two-thirds approve, supplementary report goes 
forward. Lacking two-thirds approval, supplementary report returns to committee.  

Supplementary report is published for public review. (Report on Comments  - ROC). 

NFPA membership  meets (Annual or Fall Meeting) and acts on committee report (ROP and ROC). 

Commit tee  votes on any amendments  to report approved at NFPA Annual or Fall Meeting. 

Complaints to Standards Council on Association action must be filed 
within 20 days of the NFPA Annual or Fall Meeting. 

Standards Council  decides, based on all evidence, whether or not to issue standard 
or to take other action, including hearing any complaints. 

Appeals to Board of Directors on Standards Council action must be filed 
within 20 days of Council action. 


