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Purged and Pressurized Enclosures for Electrical Equipment. NFPA 
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(Log # 12) 
496- 1 - (Title): Reject 
SUBMrFrER: Richard C, Masek, Bailey Controls Company 
RECOMMENDATION: Change title to "Standard for Pressurizing 
and Diluting for Electrical Eqmpment". 
SUBSTANTIATION: The standard not only covers pressurized 
enclosures, but pressurized buildings. This standard-also covers 
internal releases where the ec.tuipment is not  installed in a hazardous 
(classified) location. Pressunzauon is not  required, only dilution in 
these cases. 
COMMITIT.~ ACTION: Reject. 
COMMrITEE STATEMENT-. The tide of the standard as it now 
stands adequately represents the contents of the present standard. 
VOTE ON COMMITTEE ACTION: Unanimously Affirmative. 

(Log # 5) 
496- 2 - (1-I): Accept in Principle 
SLrBMITTER~ Richard C. Masek, Bailey Controls Company 
RECOMMENI)ATION: Rewrite as follows: 

1-1" Scope. This standard shall apply to pressurizing or diluting: 
(a) for electrical equipment located in areas classified as hazardous 

by Article 500 of NFPA 70, National Electrical Code, 
(b) for electrical equipment containing sources of flammable 

vapors or gases and located in either classified or nonclassified areas, 
(c) for control rooms or buildings located in areas classified as 

hazardous by Article 500 of NFPAT0, and 
(d) for analyzer rooms or buildings containing sources of 

flammable vapors or gases and located in either classified or 
nonclassified areas. 
SUBSTANTIATION-" The present scope did not identify pressur- 
ized or diluted buildings. 
COMMITrF~ ACTION: Accept in Principle. 

Remove the word "diluting in the proposal and also the word "for" 
in each subsection (a), (b), (c), and (d). 

Add the word "purging" after " . . .  pressurizing o r . . . "  to read as 
follows: 

"I-I* Scope. This standard shall apply to pressurizing or purging: 
(a) electrical equipment . . .  
(b) electrical equipment , . .  
(c) control rooms. . .  
(d) analyzer rooms containing sources of flammable vapors or 

gases and located in areas classified as hazardous by Article 500 of 
NFPA 70, the National Electrical Code." 
COMMrr rEE  STATE.MF_aNT" The word "diluting" was replaced by 
"purging" to more accurately identify the process of purging and 
pressurizing requirements in the standard. Dilution is covered by 
other NFPA standards and the National Electrical Code as ventila- 
tion requirements. The other changes to the proposal were strictly 
editorial changes. 
VOTE ON COMMITTEE ACTION: Unanimously Affirmative. 
COMMENT ON VOTE: 

PRASSO: The wording which was agreed to by committee action 
on 1-1 in this proposal, should be the same as wording for 1-1 in 
proposal 496-i3. We simply carried this action into proposal 13. 
One or the other should b e  corrected as grammatically or editorially 
appropriate. Either, "This standard shall apply to pressurizing or 
purging:'. [now 496-2] or "This standard shall apply to purging and 
pressunzmg: ~ [now 496-13"]. 

*NOTE: My notes show we voted for "purging and pressurizing" 
for 496-2. 

(Log # 4) 
496- 3 - (I-1.2 (New), I-1.3 (New), I-1.4 (New), Chapters 2, 8-3.3.1 
and Chapter 9): Accept in Principle in Part 
SUBMITrERI Nicholas T. Abbauello, Spencerport, NY 
RECOMMENDATION: Purged electrical enclosures is a form of 
protection where there is much difference of interpretation and, 
often times, confusion. The existing standard is written in a tutorial 
style and consequently is not  definiuve about specific requirements. 
There needs to be much done in this area to make certmn that 
purge control systems in hazardous areas offer the same degree of 
safety and reliability as other forms such as explosion p r o o f  
enclosures, and intrinsic safety. 

The attempt to critique the present standard comes in two separate 
areas; (1) revising the present document  and, more imnortanfly. (2) 
identifying the areas o f  omission that are critical to safe" installations 
of purged enclosures. 

The first area, Revisions, of concern in straight forward and the 
following recommendations will have the exact text as proposed for 
the section. The second area, Additions, is the most difficult to deal 
with when revic~1ing standards, since the reviewer must have in 
depth knowledge oft.he subject to recognize the need for inclusion 
int-o the standard. I have at least ten years experience, with a major 

manufacturer user of chemicals (user of purged equipment verses a 
manufacturer) in requirements for design of  purged enclosure 
control systems, as well as other hazardous areas protection forms. 
These suggestions will be made in generalized terms for consider- 
ation of the committee, who can then fit them into the proper 
section if accepted. 

Additions to revised text are underlined. 
1. Add text as follows: 
1-1.2 This standard does not address exclusion of flammable 

liquids that may be splashed or spilled on such enclosures. Where 
there is probability flammable liquid exposure, additional means 
must be taken to avoid ingress. 

1-1.3 In addition to the requirements set forth in this standard, all 
ordinary location electrical requirements, such as hut  not  limited to 
bonding and marking, shall be met. 

1-1.4 Conduits, wireways and their enclosures, whether purged or 
not, located in the hazardous (classified) location, or between the 
hazardous location and the point of bonding to ground, shall not 
rely on double locknuts, including conduit hub  assemblies, for 
bonding purposes. 

2. Revise text as follows: 
2-~.5 shouid have the following added: 
"The alarm or indicator shall be located a both the purged 

enclosure (s) and at the constantly attended location when the 
purged enclosure is not." 

2-3.4, 2-3.5.1, 4-2.8, 4-2.9.1, 5-3.4, et al. These sections should be 
changed to replace the words "Warning Nameplate" with the words 
"Caution Lab¢~l". The figures 2-3.3, 2-5.6, 5-3.8, et al, should also be 
revised accordingly. 

3. Add text as follows: 
9-2.7 Consideration for safe egress to areas outside the hazardous 

area should be consistent with hfe safety requirements required by 
jurisdictional institutions. 

4. Paragraph 9-3.8 Add the following text: 
*A delay of up to one minute shall be permitted in the annuncia- 

tion of the alarm to avoid nuisance alarms during normal traverse 
through doorways. When a delay is used, notice of its operation 
shall be aff'Lxed to normally traversed doors." 

5. Revise 8-3.3.1 as follows: 
8-3.3.1 Snecific Reouirements. flnternal Release~ 
For installations utilizing an "inert" gas, CAUTION labels shall be 

affLxed to the enclosure access doors and panels advising that such a 
gas may be present and could cause a suffocation hazard. This is 
especially true on large enclosures with restricted access openings 
where a person has to reach into the enclosure. Such a person 
could be easily overcome. Also the note should advise against using 
ordinary air since it could compromise safety of the installation. 

l '~ree control system hazardous area ratine reouirements. In the 
present standard, there is no clearly defined requirements for the 
rating of the purge control system equipment. T h e  issue here is that 
the purge control equipment may not  always be protected by the 
very-purge that it is controlling[ This is an extremely important issue 
that should be explicitly addressed. 

For example, inclusion of the purge control apparatus, which may 
be electrical, within the purged enclosure for an "X" purge is a. 
serious violation. This would allow the controls to be energized 
before the enclosure is properly flushed out and pressurized. I have 
personally reviewed andrejected many such designs that are offered 
by apparatus manufacturers. How can this be? OSHA, or other 
jurisdictional bodies, do not require equipment manufacturers to 
provide listed or labeled apparatus, but they do require users to 
install such systems safely. Without the listing or labeling there is a 
large degree of inconsistency in the interpretation of the require- 
ments. Hence, there needs to be very explicit requirements in this 
extremely important area. 

Devices that extend through the enclosure. There is nothing on 
the requirements for devicds that are cut into the surface of the 
purged enclosure. Many panel mounted devices, buttons, switches, 
lights, keypads, displays, etc., are veryfrequentiy mounted on pur~ed 
enclosures for operator interface. The current draft only covers the 
original requirements for the construction of "view port"for  lack of 
a better term. In today's technology_, this has to be addressed in 
"specific" terms and not  in a gener~l glib statement that is not  even 
pz:esent. Awhole section could be devoted to this subject alone. I 
can offer a more complete addressing of this aspect ot  construction 
if so desired. 

~ i ~ .  The extent of the marking requirements is woefully 
inadequate. The National Electrical Code (NEC) requires that all 
construction and utilization equipment be clearly marked with t1?e 
(I) manufacturer, (2) model number  or assembly number, (3) me 
electrical ratings for voltage, frequency, and power or current. 
Additionally, Article 500 additionally requires that ALL electrical 
apparatus in hazardous areas be markedwith the Class, Group and 
Temperature Code requirements. These are not  even addressed in 
the present standard! S ince  the form of protection, purging, is not 
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as obvious as explosion proofing is, the type of purge should also be 
marked on the enclosure as well. This should take the form of an 
"ID plaque" or a "Nameplate" and should be located so that it is 
readily discernable. 

powdr Disconnection. A requirement is needed, especiall)t for '~F' 
& "Z" purges for a means of power disconnection at a locauon that is 
readily accessible and nearby the purged enclosure. The intent of 
the disconnecting means should be readily discernible or it be 
conspicuously marked for its purpose. There are presently no 
requlrement/for that now. If themeans of disconnect is in some 
obscure location in a plant, one cannot expect people to disconnect 
the power because of a purge failure or even to work on, much less 
to pi'operly flush out after opening the enclosure up. 
Means of or, ross. For control rooms, there shouldbe serious 

consideration given to adding more information about the life safety 
codes for the rfieans of egress to a safe location. It is not prudent for 
this standard to even suggest that control room should be placed in 
the middle of a highly hazardous location, where people could be 
trapped in a cataclysmic event. Such things have happened in the 
past and this draft should not even promote such installation by 
failing to address this very important subject. 
SUBSTANTIATION: Where such exposure exists, the liquid could 
enter purged enclosures ff they were not adequately protected with 
gaskets, etc. Pressurization of 0.1 in. W.C. will not prevent forcibly 
directed liquid from entering the enclosure. 

1.3 - This ts usually an imphed statement, but should be explicitly 
stated in the standard. One of the biggest omissions in the 
Nameplate marking requirements that are specified for all electrical 
equipment and apparatus in the NEC. 

1.4 - The National Electricai Code (NEC) requires that all 
intervening raceways and raceways located in the  hazardous area, to 
meet special bonding requirements since a loose or poor ground 
path could produce an ignition capable spark in a hazardous 
atmosphere. This could happen to purged enclosures as well. A 
simple solution to follow is to use a separate grounding conductor 
and rely on that for bondingpurposes. Thisis an important issue 
that should be in the standard for ALL purged enclosures and 
rooms. 

2-2.5 - With todays tendency towards large distributed process 
control systems, it is essential that the alarm indication not only be at 
the constants, attended position, but at the enclosure as well. In 
such instaUauons, there may be hundreds of such enclosures and to 
have them all come back to one location may not be prudent. Also, 
if in a complex area, it would be easy for someone to-easily locate the 
purged enclosure and take appropriate remedial action. 

2-~.4, 2-3.5.1, 4-2.8, 4-2.9.1, 5-3,4-- The term, Warning Nameplate, is 
very vague and does not communicate what the requirements are 
trying to convey. Caution Labels are more universally accepted and 
standard as well as being recognized by OSHA. I would think that 
the Caution Label is more appropriate. The latter word "CAU- 
TION" is the standard ANSI method of conveying such messages. 
The form of such a label is large block inverse letters in a black filled 
rectangle, on a yellow backing. The color of the word "CAUTION" 
is yellow and the wording of the message is black. For this standard, 
which is also an ANSI recognized standard to diverge from that is 
ludicrous. 
9-2.7 -These control rooms may be located centrally within a 

hazardous area and are generally occupied. OSHA and local 
building codes dictate that occupants of an area or building must be 
afforded a protected and safe means of egress from their area of 
occupancy to an area beyond the hazardous area. When purged 
control rooms are involved, as opposed to purged equipment rooms, 
the life safety code issue must be brought to the attention of the 
persons using this standard. 

9-$.8 - For ~Z" and ~ rooms, it is not necessary, per the require- 
ments of the current and proposed standard, to maintain a 
pressurization of at least 0.-1 in. W.C. as long as the air velocity 
requirements are met. If a delay were not allowed, then alarms 
would ring every time someone entered or exited a control or 
analyzer room. The delay of one minute would allow normal 
passage, but identify a prolonged anomaly that could compromise 
the safety of the installation. 
COMMITTEE ACTION: Accept in Principle in Part. 

Change the proposal item 1-1.2 to an appendix item, renumbered 
"A-I-I.1 ~ and change the word "must" to ~should" to read as follows: 

"A-l-1 Electrical equipment should be located in an area having as 
low a degree of hazard classification as practical. 
A-1-1.1 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 be taken to avoid ingress. ~ 
The remainder of the proposal was not accepted. 

COMMITTEE STATEMENT: Section 1-1.2 of the proposal was 
changed to Section A-1-1.1 and included as an appendix item since it 
is explanatory material to the scope of NFPA 496. Sections 1-1.$ and 

1-1.4 of the proposal are more properly dealt with by CMP-14 of the 
NEC. Section 2-2.5 of the proposal was accepted in principle. See 
the Committee Action on proposal 496-13 (Log #13). The Commit- 
tee believes this change will accomplish the submitter's intent. 

Sections 2-3.4, 2-$.5.1, 4-2.8, 4-2.9.1, and 5-$.4 of the proposal were 
rejected since the words "Warning Nameplate" more adequately 
reflect the committee's intention ofwarmng the user to a potential 
hazard. 

Section 9-2.7 of the proposal was rejected since this is more of a 
Life Safety Code (NFPA 101) and local building code issue and not 
in the scope of NFPA 496. 

Section 9-$.8 was an accept in principle since this is more of a 
design preference and the present text of NFPA 496 would already 
allow this. 

Section 8-$.$.1 of the proposal is an accept in principle. See the 
Committee Action on proposal 496-15 (Log #15.) The Committee 
believes this change will accomplish the submitter's intent. 

The remainder of the proposal was rejected since specific action 
was not stated nor was a specific change included in the rest of the 
proposal. 
VOTE ON COMMITTEE ACTION: Unanimously Affirmative. 
COMMENT ON VOTE: 

PRASSO: Two typographical errors occurred when Mr. 
Abbatiello's Substanuation was copied into 5827/NFPA496/F92- 
TCR/10-16.91/Page 3. The first sentence (~V~Yhere such exposure 
exists...") shouldbe preceded by reference toproposal paragraph 
1-L$. In thej~aragraph discussing 1.$, the wordin should be 
corrected to ti preceding"the Nameplate. . ." 

Committee action which places A-1-1 and A-I-I.1 in the appendix 
was appropriate at the time we voted based on the 1989 Edition of 
the standard. However, see the related comment on the next 
pAlroposal (496-15.) 

so, we voted to Accept in Princi,le in part. But the ballot shows 
onlyA/R/APA/APR as-choices, ancl records this action as 
P~r~. No part of this proposal was accepted as presented. We did 
agree with part of the proposal, in principle, but made changes we 
thought were needed. These terms and distinctions may not be 
important for the ballot being returned. As 5827/NFPA496/F92- 
TCR/10-16-91/Page 4 states Accept in Principle in I~trt, even though 
the ballot differs, I will assume they mean the same. 

(Log # 1) 
496- 4 - (1-5): Reject 
SUBMITrER: Wayne D. Holmes, P.E., Professional Loss Control, 
Inc. 
RECOMMENDATION: "Purging"-Add the phrase "If required to 
exclude an external source of flammable gas or vapor," following the 
phrase, "sufficient flow". Also change "with or without" in the last 
line to read, "or". 
SUBSTANTIATION: For enclosures or rooms with internal sources 
of flammable gases or vapors, it is not necessary to maintain a 
positive pressure (with respect to the outside atmosphere) in order 
to assure that hazardous conditions are not established, except 
where the enclosure or room is also located within a Class I lo- cation. 
For equipment or areas covered by Chapters 8 and 9 of this 
Standard, not located within Class I locations, a negative pressure 
purge at a rate sufficient to dilute the concentration of flammable 
gas or vapor to less than 25 percent of UE.L. is sufficient to 
reasonably assure safety. There are many cases where, due to the 
presence of radiological, biological, toxicological, or other hazard- 
ous materials in addition to the flammable material which must be 
contained, it is not permissible to provide a positive, internal 
pressure to the room or enclosure. The present definition of 
~urging precludes the use of a negative pressure purge. 

OMMITI'EE ACTION: R~ect. 
COMMITTEE STATEMENT: It is not the intent of NFPA 496 to 
deal with ventilation issues or problems. This issue is more properly 
dealt with by the committee handling NFPA 69, Explosion Preven- 
tion Systems. 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 17 
NEGATIVE: Magison. 

EXPLANATION OF VOTE: Committee reasoning is thoughtless. 
The proposer is correct - useful in some analyzers - I have used it. 

(Log # 6) 
496- 5 - (1-5): Reject 
SUBMITFER. Richard C. Masek, Bailey Controls Company 
RECOMMENDATION: Add definition for dilution as follows: 
Dilution. The process of supplying an enclosure or building with 
clean air or an inert gas to dilute any leakage to less than 25percent 
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of the lower flammable limit. Within a building, this is customarily 
referred to as ventilation. 
SUBSTANTIATION: This definition is required where the 
equipment is not located in a hazardous ( ~ e d )  location, but 
conddm an internal source of release. There is no pressurization 
requirements, but only a need w dilute the internal leakage. 
COMMITX'E~ ACTION: Reject. 
COM}a t -x - t~  STA'rlgM]~r:  The Committee regards the 
introduction of a new definition as being unnece,~ary since dilution 
conceptJ are fully discussed in NFPA 69, the Standard on Explo6ion 
Prevention Systems and covered in the definition of ventilation in 
that standard. 
VOTE ON COMM1TT]~ ACTION: 

AFFIRMATIVE: 17 
NEGATIVE: Magtmn. 

EXPLANATION OF VOTE: 
MAGISON: The Committee is playing with words and without 

much smarts, the proposal b correctº 
COMMENT ON VOTE: 
WECHSLER: While I agree with the p ~ e l  action, I disagree with 

the Panel statement. The term "dilution does not appear in the 
document and hence a definition is not required. 

If the criteria however, for having a defi ifion, is that the term is 
used and not defined in other NFPA documenu, then we should 
delete several of the terms defined in the 496 draft, such as "class I, 
Division I"  and "Class I, Division 2". 

(Log # 7) 
496 -6 -  (8-1): R~_~ect 
S ~  Richard C. Masek, Bailey Controls Company 
RECOMMENDATION: Revise text as follows: 

This chapter shall also apply to flexing mechanisms such as 
bourdons, bellows, or spirals which would release a flammable gas or 
vapor upon mechanical failure. 
SUBSTANTIATION: Mechanical motion may eventoally fadgue 
these types of mechanisms and allow escape of a flammable gas or 
vapor tlirough the resuit~rxg crack. 
CoMMrFrKE ACTION: Rejectº 
COltO~1-rzas STATgMEN'r: The items listed in the proposal text, 
"bourdons, bellows, or spirals" are already in appendix A-8-2.2, third 
paragraph as explanatory material and are not excluded in the 
present section wording. 
VOTE ON COMMrr rF~  ACTION: Unanimously AflT,'madve. 

(Log # 2) 
496- 7 - (8-$.1(a)): Reject 
SUBM1TrER: Wayne D. Holmes, P.E., Professional Loss Control, 
Inc. 
RECOMMENDATION: Add "at a positive or negative pressure with 
respect to the external atmosphere following "purging with air". 
SUBSTANTIATION: For enclosures or rooms with internal sources 
of flammable gases or vapors, it is not necessary to maintain a 
positive pressure (with respect to the outside atmosphere) in order 
to mmure that hazardous conditions are not established, except 
where the enclosure or room is also located within a Class I location. 
For equipment or areas covered by Chapters 8 and 9 of this 
Stanclard, not located within Class I locations, a negative pressure 
purge at a rate sufficient to dilute the concentration of flammable 
gas or vapor to less than 25 percent of  I..E.L is sufficient to 
reasonably amtre safety. There are many cases where, due to the 
presence of radiolosical, biological, toxicological, or other hazard. 
oos materials in addition to the flammable material which must be 
contained, it is not permissible to provide a positive, internal 
pressure to the room or enclosure. The present definition of 
purgingprecludes the use of a negative pressure purge. 
CoHMrITEE ACTION: Rejectº 
COMMITIT~ STATEMENT: Same as the Committee Statement on 
proposal 496-4 (Log #1.) 
VOTE ON C O ~  ACTION: 

AFFIRMATIVE: 17 
NEGATIVE: Magizon. 

EXPLANATION OF V O T ~  
MAGISON: Repetition of a bad reason doesn't make it more 

palatable. Committee reason is still flawed. 

(Log # 8) 
496- S - (9-2.5): Reject 
S U B M r r r E ~  Richard C. Masek, Bailey Controls Company 
RECOMMENDATION: Add text as follows: 

"It shall not be necessary to provide a positive pressure air system 
per S-S.I or 6-3.1 unless the analyzer room or b/filding is in a 
Division I hazardous (classified) location." 

SU]LfrANTIATION: Clanz  9-2.2 could be assumed to require the 
same positive pressure air system even though the Analyzer room is 
not located in a Division I hazardoos (classified) location. 
COMMITTEE ACTION: Rejectº 
COMMIWTF.£ STATEHENT: Section 9.2.6 now applies whether the 
analyzer room is in a clauified or  unclassified location. 
This proposal is not applicable to this section. 

VOTEON COM]~ut-tlf.isAC'rION1 Unanimoudy A/~'mative. 

(Log # 0) 
496- 9 - (9-3.8): Reject 
SUBMITrF.~ Richard C. MaseL Barley Controls Company 
RECOMMENDATION: Change "In the event of ventilation failure 
an audible and vimal alarm shall be activated" to "In the event of 
ventilation failure within an Analyzer room that h a  a normal release 
of flammahie gas or vapor, an audible and vimal alarm shall be 
activated'. 
S ~ A N T I A T I O N :  Some analyzer rooms have equipment in 
which theprocess streana are completely sealed and there is no 
normal release. Therefore, it cannot be xgumed that the atmo- 
sphere in the analyzer room will reach the flammable range due to 
ventilation failure. 
COMMrrrEE ACTION: Reject. 
COMMITTEE STATEMENT: This change is not required since the 
present exception to this section covers the concerns of the 

COMMrrr  Ac oN, Unan o y 

(Log # i0) 
496-10 - (9-5.8, Exception (a)): Reject 
SU2MrITER: Richard C. Masek, Bailey Controls Company 
RECOMMENDATION: Delete this exception. 
SUBffrANTIATION: There would not be any point in installing a 
pressurizing system per NTPA 496 and then not reducing the area 
classification within the building. 
C, OMMI'ITF~ ACTION: Rejectº 
COMMtAT~-U- STATEMENT: Same as the Committee Statement on 
proposal 496.9 (Log #9.) 
VOTE ON COMM1TrF~ ACTION: 

AFFIRMATIVE: 17 
NEGATIVE: Magison. 

EXPIAJ~ATION OF VOTE: 
MAGISON: Committee comment doesn't address the proposal. It 

is not relevant to the issue raised. The wording of Exceptions leaves 
intended meaning in significant doubt. 

(L~g#11) 
496- 11 - (9-3.8, Exception (b)): Reject 
S U B M r r r E ~  Richard C. Masek, Bailey Controls Company 
RECOMMENDATION. Revise as follows: 

"If the analyzer room or building is clauified as Division 2 and does 
not contain" to "If the anal~er room or building does not contain". 
SUBSTANTIATION: This clause appears to address the situation 
where the analyzer room would normally be Division 2 since all the 
process piping is permanently installed and normally vented to the 
outside o f  the room. Therefore, the addition of the ventilation 

tem would reduce the area classification to nonclassified. 
M M / T r ~  ACTION: Rejectº 

COMMITYI~ STATEMENT: Same as the Committee Statement on 
rovosa1496-9 (Log #9.) 
O~rE ON C O M M I T I ~  ACTION: 
AFFIRMATIVE: 17 
NEGATIVE: Magison. 

EXPLANATION OF VOTE: 
MAGISON: Committee action on 496-9 has only imaginary  

pertinence to this proposal. Committee is wrong and unwilling to 
com/der that ffa proposal is made there most be a problem of  fact 
or clarity. There m a problem with both in this clause 9-3.8. 

(Log # S) 
496-12 - (Entire Document): Reject 
SUBMITrE~ Ronald G. Crane, Reliance Electric Co. 
RECOMMENDATION: I noticed in one of your pubfications you 
have scheduled a Committee meeting in July to discuss NFPA 496. 
Over the past year I have been working on an internal standard for 
building motors in compfiance with NFPA 496. The problems as t 
see it are two fold. First NFPA 496 fails to recognize that motors are 
dynamic machines which produce pressures within its enclosure. 
And second NFPA 70 (NEC) does not properly reference NFPA 496. 
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This standard it very explicit but it is applicable to static applica- 
tions such as a cabinet or a control room. Rotatin. ~g.ec[uipment such 
as motors produce varying degrees of pressure within .tu enclosure 
which must be addressed. Most, if not an, AC motors have rotor 
blades which circulate the air within the motor to speed the transfer 
of heat out of the windings and throug h the enclosure walls. The 
blades are located immecUately inboa~l of the bearings and shaft 
openings. They blow air away from the shaft axis thus producin]g a 
negative premn-e through the bearings and shaft open~mgs. This 
negative pressure results in hazardous gases and vapors being drawn 
into the motor. 
The pressure varies with the motor speed, size of motor, .distance 

the blades are from the shaft openings, etc. A motor can be 
designed to be purged/pressurized but each design requires a great 
deal of en "gineering and test time to determine what pressure is 
needed and where the purge/pressurizing holes must be located. If 
not properly designed/he motor will draw hazardous material inside 
the enclosu~ or blow the grease out of the bearings. Another 
problem which must be addressed is the end shields generally do not 
have enough wall thickneu to provide sufficient threid engagement 
for the purge/pressurizing equipment. Thus modifications by the 
end user presents a potential danger. 

In the past we found customers unwilling to pay the cost of 
properly designing a motor. Hence with ~he exception of a force 
ventilated motor, we will not accept orders for purging/pressurizing. 
Occasionally we will have a customer ask for a UL llsted motor which 
they can modify. We refute the order stating they negate the UL 
limng if they modify the motor. There are job shops around which 
buy stock UL listed motors and modify them. Several years ago one 
of these shops damaged the motor while modifying it. They sent it 
back to us for repairs and we found holes in the end shields which 
would not properly purge the motor. We refused to repair the 
motor unless it was restored to be a UL listed product. 
• Mpreviomdy stated the only purged/pressurized product we build 

is a force ventilated DC motor. These motors are cooled by 
circulating large volumes of  air through the motor. The air is taken 
from a clean environment and vented-to a safe environment. This 
high volume of air negates all negative pressures which might occur 
in the motor. D.C. motors do not have rotor blades but some 
churning still occur~ Force ventilating A.C. motors could also work 
but AC motors are not generalb/designed for forced ventilation. 

More often than not the terrmnal box is ignored. Cases can build 
up in these boxes. Hence they must also be purged/pressurized. 
Like the end shields they frequently do not have enough wall 
thickness to provide sufficient thread engagement. 
We get frequent requests for Class 1 Group B motors. No motor 

mantifacturer has these motors UL approved. Hence the applica- 
tion must be refitted by purging/pressurizing. However the 
external surface temperature must be maintained. The only way an 
end user it sure of getting a motor which runs cool enough is to 
order a UL listed motor with the appropriate temperature code. He 
must then modify a UL listed motor which then is not labelled for 
Group B. Also is purging/pressuring the motor going to cause the 
motor to run hotter? It certainly is po~ble .  

If the external surface temperature of the motor can exceed the 
temperature code limits dunng fault conditions such as locked 
rotor, single phase, etc., then the motor should have thermostats to 
take it offline before dangerous heating can be reached. 

Customers purchase motors from us spe .cirC. ~ Division 2. We 
never know/f they are ordering a motor which ts in a Division 2 
environment and they want Type Z purging (to non hazardous) or 
the motor is in a Division 1 envtroument and they want Type Y 
~.ur~.'ng (to Division 2). Some confusion also occurs if they specify 
Division 1. Do they want Type X or Type Yp.ur~g?  Since we only 
build force ventilated motors we purge everything Type X. If you 
question the customer, the overwhelming majority o f  the time they 
cto not understand it well enough to answer properly. More ot~en 
than not someone in their customer ser~ces department will guess. 
These motors should be nameplated with the classes, groups, and 
Division for which the motor is suitable. NFPA does not require 
such markings. 

NFPA 70 could be called the sister standard to NFPA 496. 
Throughout Articles 500, 501 and 502 it specifies positive pressure 
ventilation but the only reference to NFPA 496 is foomote number 2 
under 500-2. For example 501-8(a) states "motors shall be (2) of the 
totally enclosed type supplied with positive-pressure ventilation...'. 
Does this say it must be purged and pressurized per NFPA 496? No 
it does not! Many ~ argue they meet the requirements in the cited 
parag~_ ~ph and do not have to meet NFPA 496. Many others do not 
know NFPA 496 exists. 

I have had some preliminary discussions with the Canadian 
Standards Auociaflon (CSA) on obtaining approval for our purged/ 
pressurized product. They mandate the motor manufacturer must 
provide the controls for the system. I agree with them. Only the 
motor manufacturer can demgn the system properly. 
These motors pose as great a danger as an explosion proof or dust 

ignition proof motor but they do not require agency approval. This 
is a serious oversight which needs to be changed. 
SUBSTANTIATION: None. 
COMMITTEE ACTION: Reject. 
COM]h4tt't ~ STATEMENT: This proposal has not been submitted 
with a revision to the standard and code language for a change has 
not been JuppHed. This information it more properly handled b y  
Code-making Panel 14 of the National Electrical Code. The EECA 
Committee has formed an adhoc committee to address the 
references for NFPA 496 in the National Electrical Code. 
VOTE ON COMMrITEE AL~I'ION: Unanimously Affirmative. 

(Log # xs) 
406- 13 - (Entire Document): Accept 
S U B ~  Technical Commhtee on Electrical Equipment in 
Chemical Atmospheres 
R F . ~ . , O ~ I I O N :  The Committee proposes a complete 
rewrite of NFPA 496 for 1992 u follows: 
SUBSTANTIATION: The Electrical Equipment in Chemical 
Atmospheres Committee (EECA) has r~rritten the entire standard 
to reduce or eliminate redundancy and make the document more 
user-friendly. 
C O ~  ACTION: Accept. 
VOTE ON C O ~  ACTION: 

AFFIRMATIVE: 17 
NEOATIVE: Wechsler. 

EXPLANATION OF VOTE: 
WECHSLER: My vote to reject it based on three points: 
First, in many of  the cases in which alarms can be used, the text not 

requires them all to be taken to a constantly attended location, 
which most associate as being a control building, rather than being a 
general area. Previous versions of the text permitted the alarn~ to 
be located so they are readily seen or heard. The important aspect 
was that the alarm caused a response to the condition. There are 
many cases where an area alarm it more than adequate, (i.e., 
presence of a outside operator; or in a distribution area, involved 
with loading and unloadin~g operations) and I find insufficient 
justification to make alarmmg only in a "constantly attended 
location',  such a restrictive mandatory condition. 

Second, I do not concur with suggested paragraph 2-2.2 which 
provides only for article 501-5 and ]~02-5 ~alit~g measures. These 
are seals designed to withstand the rapid forces associated with the 
flame and pressure fronts created by burning materiah traveling 
down the conduit system from inside the protected enclosure. 
Purging does not address such forces witldn its criteria. Other 
~aling measures exist that will withstand exposure from an external 
fire condition and provide sealing for the purge/pressurization 
techniques to woA. These too, should be recogmzed within the 
EECA document as being acceptable. 

Third, ~ is  same paragraph provides an exception for "pressurized 
raceways. This is a new item which requires some technical support 
to prove it it a sound credible application. Merely insertin[g a length 
of 1 inch pipe, plugged at one end, and open at the other into a 
purged enclosure and claiming that the purging within that 
enclosure alto "purges" the entire pipe, m not fact, but suppmition. 
No criteria it presented about the design or testing, either of a 
pressurized raceway, or a system incorporating a pressurized raceway 
within it. Pending submission of such data, I cannot support this 
concept at this time. 
COMMENT ON VOTE: 

PRASSO: The following items are editorial: 
1. 2-2.1.2 states "to protect in the case of a control failure." This 

should be editorially i~qvritten "to protect against a control failure" 
to smooth out the wording. 

2. 2-4.6 was rewritten by splitting a long sentence into two 
sentences. However, this aito changes the meaning. I am not sure if 
such a change was agreed to at the meeting, or if it was done 
editorial)y following the meeting. Please review this. 

S. 3-2.5, NOTE 3 was to be changed by removing the words 
"percent of" so as to read " . . .  notincluded in the volume analysis." 
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NFPA 496 

Standard for 

Purged and Pressurized Enclosures for 
Electrical Equipment 

1995 Edition 

NOTICE: An asterisk (*) following the number or letter designating 
a paragraph indicates explanatory material on that paragraph in 
Appendix A. 

Information on referenced publications can be found in Chapter 8 
and Appendix B. 

Chapter I General 

1-1" Scope. This standard shall apply to purging and pressurizing: 

(a) Electrical equipment located in areas classified as hazardous by 
Article 500 of NFPA 70, NationalEle.ctrical Code,, and 

(b) Electrical equipment containing sources of flammable vapors 
or gases and located in either classified or nonclassified areas, and 

(c) Control rooms or buildings located in areas classified as 
hazardous by Article 500 of NFPA 70, and 

(d) Analyzer rooms containing sources of flammable vapors or 
gases and located in areas dassified as hazardous by Artlc[e 500 of 
NFPA 70, National Electric.al Cock 

1-2 Purpose. This standard is intended to provide information on 
the methods for purging and pressurizing enclosures to prevent 
ignition of  a flammable atmosphere. Such an atmosphere may be 
introduced into the enclosure by a surrounding external atmo- 
sphere or by an internal source. By these means, electrical equip- 
ment that is not otherwise acceptable for a flammable atmosphere 
may be utilized in accordance with Article 500 of NFPA 70, National 
Elec~cal 

1.s Appnc~mty. 

1-3.1 Chapters 2, 3, and 4 of  this standard shall apply to electrical 
instrument and process control equipment, motors, motor control- 
lers, electrical switchgear, and similar equipment installed in Class I, 
Class II, or Class Ill locations and that do not contain an internal 
source of flammable vapor, gas, or liquid. 

1-3.2 Chapter 5 of this standard shall apply to control rooms located 
in Class I, Class II, or Class 111 locations and that do not contain an 
internal source of flammable vapor, gas, or liquid. 

1-3.5" Chapter 6 of this standard shall apply to electrical instrument 
and process control equipment and similar enclosed equipment, 
such as a gas chromatograph or a gas analyzer, that do contain an 
internal source of flammable vapor, gas, or liquid. 

1-5.4 Chapter 7 of this standard shall apply to analyzer rooms and 
buildings. 

1-4" Degree of Fire or Explosion Hazard. There are two degrees of 
hazard for Class I, Class II and Class III locations: 

(a) Division 1, or normally flammable, combustible, or ignitible; 
NFPA 497A recognizes that an ignitible mixture is likely to be 
present continuously or intermittently under normal conditions of 
operation, repair, maintenance, or leakage. 

(b) Division 2, or flammable, combustible, or ignitible only under 
abnormal conditions. 

1-5" Def'mitlons~ For the purpose of this standard, the following 
terms shall have the meanings given below. 

Alarm.* A piece of equipment that generates a visual or audible 
signal that attracts attention. 

Analyzer Room or Building. A specific room or building containing 
analyzers, one or more of which is piped to the process. 

Approved. Acceptable to the "authority having jurisdiction." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does 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 compliance 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 
refer to the listings or labeling practices of an organization 
concerned with product evaluations which is in a position to 
determine compliance with appropriate standards for the 
current production of listed items. 

Authority Havlng Jurlsdictlon. The "authority having jurisdiction" is 
the organization, office or individual responsible for"approving" 
equipment, an installation or a procedm=e. - -  - 

NOTE: The phrase "authority having jurisdiction" is used in 
NFPA documents in a broad manner since jurisdictions and 
"approval" agencies vary as do their responsibilities. Where 
public safety is primary, the "authority having jurisdiction" may 
be a federal, state, local or other regional department or 
individual such as a fire chief, fire marshal, chief of a fire 

~ revention bureau, labor department, health department, 
uilding official, electrical inspector, or others having statutory 

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 depart- 
mental official may be the "authority havingjurisdictlon." 

Class I, Division 1. A Class I, Division 1 location is a location: (1) in 
Which ignitable concentrations of flammable gases or vapors can 
exist under normal operating conditions; or (2) in which ignitable 
concentrations of such gases or vapors may exist frequently because 
of repair or maintenance operations or because of leakage; or (3) in 
which breakdown or faulty operation of equipment or pt:ocesses 
might release ignitable concentrations of flammable gases or vapors 
and might also cause simultaneous failure of electric equipment. 
(See Article 500-5(a) of NFPA 70, NationalEle.ctrical Code). 

Class t, Division 2. A Class I, Division 2 location is a location: (1) in 
which volatile flammable liquids or flammable gases are handled, 
processed, or used, but in which the liquids, vapors, or gases will 
normally be confined within closed containers or closed systems 
from which they can escape only in case of accidental rupture or 
breakdown of such containers or systems, or in case of abnormal 
operation of equipment; or (2) in which ignitable concentrations of 
gases or vapors are normally prevented by positive mechanical 
ventilation, and which might become hazai'dous through failure or 
abnormal operation of the ventilating equipment; or (3) that is 
adjacent to a Class I, Division 1 location, and to which ignitable 
concentrations of gases or vapors might occasionally be communi- 
cated unless such communication isprevented by adequate positive- 
pressure ventilation from a source of clean air, and effective 
safeguards against ventilation failure are provided. (See Article 500- 
5(b) of NFPA 70, NationalElectrical Cock) 

Class It, Division 1. A Class II, Division 1 location is a location: (1) 
in which combustible dust is in the air under normal operating 
conditions in quantities sufficient to produce explosive or ignitable 
mixtures; or (2) where mechanical failure or abnormal operation of 
machinery or equipment might cause such explosive or ignitable 
mixtures to be produced and might also provide a source of ignition 
through simultaneous failure of electric equipment, operation of 
protection devices, or from other causes; or (3) in which combus- 
tible dusts of an electrically conductive nature may be present in 
hazardous quantifies. (See Article 500-6(a) of NFPA 70, National 
E/ectr/m/Cock) 

Class It, Division 2. A Class II, Division 2 location is a location 
where combustible dust is not normally in the air in quantities 
sufficient to produce explosive or ignitable mixtures, and dust 
accumulations are normally insufficient to interfere with the normal 
operation of electrical equipment or other apparatus, but combus- 
tible dust may be in suspension in the air as a result of infrequent 
malfunctioning of handling or processing equipment and where 
combustible dust accumulations on, in, or in the vicinity of the 
electrical equipment may be sufficient to interfere with the safe 
dissipation of heat from electrical equipment or may be ignitable by 
abnormal operation or failure of electrical equipment. (See Article 
500-6(b) of NFPA 70, NationalElectrical Cock) 
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Clam HI, Dlvis/on 1. A Clam HI, Division 1 location is a location in 
which easily ignitable fibers or materials producing combustible 
flyings are handled, manufactured, or used. (See Article 500-7(a) of 
NFPA 70, N~io.aI FJa~l Cart) 

Clam HI, Division 2. A Class HI, Division 2 location is a location in 
which easily ignitable fibers are stored or handled. (See Article 500- 
7(b) of NFPA 70, N a t i o n a l E ~  Code.) 

Vohaae. The volume of the empty enclosure without 
internal equipment. 

Ignition-Capable Kquipmeat. Equipment that, under normal 
operation, produces sparks, hot siu'[aces, or a flame that can ignite a 
specific flammable atmosphere. 

flIgnltion Temperatm~.* The autoignition temperature of a 
ammable gas or vapor or the lower of either the layer ignition 

temperature or cloud ignition temperature of 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 F, qLflpmant. Equipment that utilizes power greater than 2500 
VA or switches loads greater than 2500 VA. 

Premudmflon. The process of su]?plying an enclosure with a 
protective gas with or without continuous flow at sufficient pressure 
to prevent the entrance of a flammable gas or vapor, a combustible 
dust, or an ignitable fiber. 

~ &),~mm.* A 8roup~g ofcomponenu reed to preuur- 
ize and momtor a protected enclosure. 

Protected Ene.lomwe. The enclosure pressurized by a protective gas. 

Protected Equipment. The electrical equipment internal to the 
protected enclosure. 

Protective Gas. The gas used to maintain pressurization or to dilute 
a flammable gas or vapor. 

Protective Gas Sui~.ly. The compressor, blower, or compressed gas 
container that prowdes the protective ga# at a positive pressure. The 
supply includes inlet (suction) pipes or ducts, pressure regulators, 
outlet pipes or ducts, and any supply valves not adjacent to the 
pressurized enclosure. 

Purging. The process of supplying an enclosure with a protective 
gas at a mt~cient flow and positive pressure to reduce the concentra- 
uon of any flammable gas or vapor initially present to an acceptable 
level. 

Shall Indicates a mandatory requirement. 

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

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

Type X lh'emuriai~. Reduces the cla~_~ification within the 
protected enclosure from Division 1 to nonclassified. 

encT~eos Y Pr~mmur/~_.. Reduces the classification within the protected 
ure from Div~ion 1 to Division 2. 

encT~osur z ~ .  Reduces the classification within the protected 
e from Division 2 to nonclassified. 

Ventilated Equipment. Equipment, such as motors, that requires 
airflow for heat di~tipation as well a pressurization to prevent 
entrance of flammable gases, vapors, or dusts. 

Clmpter 2 General Requirementa for Pressurized Enclmurea. 

2-1 Scope. This chapter shall apply to enclosures containing 
electrical equipment that are located in Class I, Class II, or Class HI 
locations. 

2-I Endom~.  

2-2.1 The protected enclosure, includ~g windows, shall be 
constructed of materbd that is not likely to be damaged under the 
conditions to which it may be subjected. 

2-2.1.1 Precautions shall be taken to protect the enclosure from 
excessive pressure of the protective gas supply. 

2-2.1.2 Excess pressure relieving devices, when required to protect 
in the case of a control failure, shall be designed to prevent escape 
of sparks or burning material to a Division I location. 

2-2.2" All cable and conduit connections to a pressurized enclosure 
shall be sealed as required in Sections 501-.5 or  502-5, as applicable, 
of NFPA 70, NationaIEle~cal Code. 

Exertion: Pm~urizai n~eu~ys c ~  c~ [~rt of an approved system are 
not requind to be staled. 

24 prmert~sy.tem. 

24.1" The protected enclosure shall be constantly maintained at a 
positive pressure of at least 25 Pa (0.1 in.water) above the guround- 
hag atmosphere during operation of the protected equipment. 

24.2 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 automatically de- 
energize power from ignition-capable equipment. The type of 
device should be dependent upon the type of pressurizauon used. 

24.$ An alarm shall be provided to indicate failure of  the protective 
gas supply to maintain the required pressure. 

24.4 All components that are either not protected by the protective 
gas or that may be energ/zed in the absence of  the protect/ve gas 
shall be approved for the classified location in which they are 
installed in the absence of the protective gas. 

24.5 Adequate instructions shall be provided for the pressurization 
system to ensure the system can be used properly and that the 
enclosure will be protected from excessive pressure. 

~4 p r o t e o ~  c,,. Sy.tem. 

2-4.1" The protective gas shall be essendally free of contaminants or 
foreign matter and shall contain no more than trace amounts of 
flammable vapor or gas. All protective ga s supplies shall be carefully 
designed to minimize chances for contamination. 

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 for the protective gas shall be protected against 
mechan,cal damage. 

2-4.$ If compressed air is used, the compressor intake shall be 
located in a nonclassified location. 

2-4.4* If the compressor intake line passes through a classified 
location, it shall be constructed of noncombmtibIe material, 

corrosion. 

2-4.5 The electrical power for the protective gas supply (blower, 
compressor, etc.) shall be supplied either from a separate power 
source or from the protectedenclosure power supply before any 
service disconnects to the protected enclosure. 

2-4.6 When double pressurization is used (e.~., a room pressurized 
to a Division 2 classification that contains ignition-capable equip. 
ment protected by pressurization), the two protective gas suppttes 
shall fie independent of each other. The failure of either jpressuriza- 
tion s~)tem shall result in automatic shutdown of the igninon- 
capable equipment. 

2-5 Determlnatlon of Temperature Mm4d~. 

2-15,1" The temperature identification number (T Code) marked on 
the enclosure shall represent (under normal conditions) the highest 
of the following: (I) the hottest enclosure external surface 
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temperature, (2) the hottest internal component surface, or (S) the 
temperature of  the protective gas leaving the enclosure. The actual 
~mperature in degr~ees Celsius may be marked in p_~ce of the T 
Code wherever the T C.,ode is referenced in this standard. 

~ "  Into'nal annpono~ wur/ o, cmt th# marbd T Co~ rating if  t l~  

~" su~cioa to pm~t ~ ~ to coot ~o ~ ~b~d T Code. 
(b) The ~. _ , sOanU~-hou~ so that thc su~ac~ tpnpo~r, of 

th~ housinf is bdo~ thc ~ T Cod~. This homingshall ks prmuriud or 
uabd, ~f ~ ho~nf can ks ned@ opcncd, O~ O~ ~ng s?~ ks 
markaf as ~ n d  in Simon 2.11,3. 

(c) The s m ~  ~ has been shown not to ks capabb of igniting a test 
gas asmeia~ uith a lowsr T Code or will not ignite th~ f l am~ob  vapor, 
gas. or dust inook~ 

2.~A* Table 2-5.9 lists the temperature index numbers (T Codes) as 
defined in Article 500-3(b) of the NationalEkctncal C, od~ These T 
Codes are baaed upon a 40" Celsius ambient. 

Table 2-5.2 

Temperature Identification Numbers (T Codes) 

Maximum Temperature 

Degree C Degree F T Code 

450 842 T1 

300 572 T2 

280 536 TRA 

260 500 T2B 

230 446 T2C 

215 419 T'2D 

200 392 1"3 

180 356 T3A 

165 320 T3B 

160 320 T3C 

135 275 T4 

120 248 T4A 

100 212 T5 

85 185 T6 

veutnMed F~lulpmem. 

2.6.1 Discharge of the protective gas from the enclosure shall be to 
a nonclauified location. 

E ~ :  The ~ c ~ r  o ~ ks to a oitislon 2 toauion if ~ KtuiPm~t 
dos not omte ~ p a n i ~  during nonao2 o//,~,~i. 

2.6.2' The flow of protective gas shall be sufficient to keep the 
equipment adequately cooled. 

2-7* Pow~F,  qulpment. Enclosures contalning power equipment 
shall be of substantially noncombustible construction and shall be 
reasonably tight. Gaskets shall be permitted. 

NOTE: Nonmetallic enclosure flammability ratings of 94 V-0 or 
94 5V are considered as substantially noncombusu'ble. (See 
.ANSI/UL94, T~ts forFlammabi~ of Plastic Mato/a/s for 
ctescripfion of  flanimabilRy ratings.) 

2-8* Typo Z Premudmtio~ 

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

2.&2 Any protected enclosure that can be imlated from the 
protective gas supply shall be equipped with an alarm. 

the isolation is done u ~  a mlmfs) tkat is i m ~  adjawnt 

ur t~ng  ofthtpmt, e ~  enclosure, j ae uo.~u~s) snau oe mammas required 
in 5edion 2-11.4. 

2.8.8 I f  an alarm is used: 

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

(b) The alarm actuator shall take it. signal from the protected 
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) ElecQ'ical alarms and electrical alarm actuators shall be 
approved for the location in which they are installed. 

(e) No valves shall be permitted between the alarm actuator and 
the enclosure. 

NOTE: This alarm also satisfies the requirement in Section 2-8.3 
to provide an alarm on the protective gas supply. 

2.8.4 If an indicator is used: 

(a) The indicator shall be located for 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 flow. 

(d) No valves shall be permitted between the indicator and the 
enclosure. 

(e) The protective gas supply shall have an alarm that is located at 
a constantly attended Iocati6n to fulA]] the requirement in Section 2- 
3.3. 

2-9* Type Y Presma'Izafiou. 

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

2.9.2 Equipment within the protected enclosure shall be approved 
for Division 2 locations. 

2.9.$ Ventilated eq~pment  that would develop temperatures hotter 
than the marked T Code rating upon failure of the ventilation shall 
be automatically de-energlzed when the flow of protective gas stops. 

2-10" Type X Presem'lzaflon. 

2.10.1" A cutoff switch shall be incorporated to de-energ~e power 
automatically from a]] circuits within the protected enclmure not 
approved for Division 1 upon failure of the protective gas supply. 

Exception: Power to the circu~ shall ks poWd~¢l to ks continusd for a short 
i f  imrMdiat# loss of powcr would result in a more hazardous condition 

and both audible and Kraal alarms are providat at a ~,¢antJy att~at~ 
location. 

2.10.1.1 The cutoff switch provided to de-energize power upon 
failure of the protective gas supply to maintain positive pressure shall 
be either flow or pressure actuatecl. 

2-10.1,2 The cutoffswitch shall be approved for me in the location 
in which it is installed. 

2.10.1.$ No valves shall be permitted between the cutoff switch and 
the protected enclosure. 

2-10.1,4 The cutoff mcitch shall take its signal from the protected 
enclosure and ~ not be installed between the enclosure and the 
protective gas supply. 
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2-10.2" Equipment, such as motors or u'a.mtformers, that may be 
overloaded shall be provided with appropriate devices to detect any 
increase in temperature of  the equipment beyond i t .  design limits 
and shall de-energize the equipment automatically. 

~ "  Powar to tha dreuits shaU ba parmi~d to be oontlnuad for a short 
p e ~  ~ iw~aat ,  loss of p~sy wuld muir in a more & ~ z a ~  ¢onaaon 
and both andibl# and t imal alarau art pmuidad at a eomtan~ av.endat 
lomaon. 

2-10.3 For ventilated equipment, the flow of protective gas shall 
provide suflident cooling even during overload conditiom 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. 

ExciSion: Power to the drcuits shall be pennittat to be ¢ontlnuat for a short 
poiod if irama6a~ loss of powfr_ would remlt in a more hazardma condd~ 
and both audible and vimal alarsu are providat at a constantly attendat 
IoaUion. 

2.11 M a t ~ .  

~.-11.1 A permanent label shall be mounted on the protected 
enclosure in a prominent location so that it is visible before the 
protected enclosure can be opened. Labeling shall include: 

2-11.I.1 The following, or an equivalent, statement: 
"WARNINC,.--PRESSURI ZED ENCLOSURE 

enclosure shall not be opened unless the area is known to be 
free of  flammable materials or unless all devices within have been 
de-energized? 

2-11.1.2 The area classification for the protected enclosure. 

~-11.1.$ The pressurization type, e.g. Type X, Type Y, or Type Z. 

2-11.1.4 The temperature identification number (T Code) or the 
actual temperature in degrees C as determined in Section 2-5. 

Excsption No. 1: The T C, ods marking shall not be nacasary if  tl~ hottat 
to~m~ur~ doa not a~wl l O0" ~ 

F.x~p6on No. 2: For oquipm~ ~¢Ital for usa in a spacific gas or dust 
ahnosph~ tt~ T Coda maridng shaU not be nacsssarj whan tha hottat 
tfmpera~u~ do~ not ~ 8o peromt of tl~ ~ t~qJ~a~ur~ (in dqp~s 
C) of tl~ flaramabl~ vapor, gas, or dust invoh~ I f  th~ dust involval is an 
organi~ dust that mas ddqdr~ or mrbom~ tlum tlw hottmt t~.pm'atu~ 
may not ~ ~ lower of d~h~r 80 ~ of th~ layer~cloud iffni~a 
tmpemtura or 16~ C.. 

2-II.~ The additional marking~ specified in Sectiom 3-3.1 and 4-3.1 
2n~[.1.aho be included on the permanent label dew.ribed in Section 

~t-11.3 Where Section 2-5, Exception (a) or (b) is used, the following 
or equivalent statement shall appear on a permanent label: 

"WARNING--HOT INTERNAL PARTS 
This enclosure @tall not be opened unless the area is known to be 
nonflammable or unless all equipment within has been de- 
energized for __ minutes? 

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

"WARNING---PROTECHVE GAS SUPPLYVALVE 
This valve must be kept open unless the area is known to be 
nonflammable or unless ill equipment within the protected 
enclosure is de-energized? 

t~h-pter $ Premm4ged F.aadoma.m in Clam I ~ o m  

&l SCope. This chapter shall apply to enclosures containing 
electri~l equipment that are tocated in Class I locations. 

~-Z Genm~ Itequtremeat~. 

&~.l All the applicable requirements of Chapter 2 shall be 
complied with. 

~-2.2 If the enclosure has been opened or if the protective gas 
supply has failed to maintain the required positive pressure, the 
enclosure shall be purged. 

S-2.$ Airflow through the enclosure during purging shall be 
designed m avoid mr pockets. 

&2.4 Once the enclosure has been purged of flammable concentra- 
tiom, only po~'tive pre~ure shall be required to be maintained 
within the enclosure. No specific flow rate shall be required to be 
maintained. 

&2.5" Compartments within the main enclosure or adjacent 
enclosures connected to the main enclosure shall be considered 
separately, and protection shall be provided by one of the following 
methods: 

(a) The internal compartment shall be vented to the main 
enclosure by nonrestricted top and bottom vents, common tq.the 
main enclosure. Each vent shall p r ~ d e  not less than 6.5 cruz (1.0 
sq in.) of vent area for each 6560 cm (400 cu in.), with a minimum 
vent size of 6.$ mm (1/4 in.) diameter. 

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

(c) The equipment in the internal compartment or adjacent 
enclosure shall be protected by other means, e.g., explosionproof, 
intrinsic safety, hermetic sealing, nonincendive, encapsulation, etc. 

NOTE 1: Cathode RayTubes (CRT)s are hermetically sealed 
components. 

N O ~ t  12: Components with a free internal volume less than 20 
cm (1.22 cu in.) are not considered to be internal com~rtments  
requiring protection as long as the total volume of all such 
components is not a significant portion of the protected enclmure 
v o l u m e .  

NOTE $: Components considered to be environmentally sealed 
such as transistors, microcircuits, capacitors, etc., are not included 
in the percent of volume analysis. 

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 following, or an equivalent, 
statemene 

"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 place of the flow 
rate if the pressure is a positive indication of the correct slow. 

5-4" Additional Requirements for Type Y or Type Z ~ n .  
The protected equipment shall not be energized until at least four 
enclosure volumes of the protective gas (ten volumes for motors) 
have passed through the enclosure while maintaining an internal 
pressure of at least 25 Pa (0.1 in. water). 

F~cepaon: F_~uipmnt s ~  be p m , ~  to be ~ imv~at,~ if aa 
pras_ ure of at least 25 Pa (0.1 in. waWO exists and tl~ atmosphere v~g6n the 
endosure is known to be nonflaramab~. 

S-5 Additional Requiremena for Type X P r e m u t ~ e ~  

S.5.1 A fimin8 device shall be used to prevent energizing of 
electrical eqmpment within the protected enclosure until at least 
four enclosure volumes of  the protective gas (ten volumes for 
motors) have passed through the enclosure while maintaining an 
internal pressure of at least 25 Pa (0.1 in. water). 

3-5.2* If the enclosure can be readily opened without the use of a 
key or tools, an interlock shall beprovided to immediately de. 
energize all circuits within the enc]osure that are not approved for 
Division 1 locations when the enclosure is opened. 

~.5.2.1 The interlock, even thoush located within the enclosure, 
shall be approved for ~ I, Div~on I locations. 

3.5.2.2 Protected enclosures that contain hot ~ requiring a 
cooldown period shall not be readily opened without the use of a 
key or tool. 

65 
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Ch.p t~  4 l ' r e m e h ~  F~Ndmur~ in C I r .  II or C l , ~  m Loateo.,- 

4-1 Scope. This chapter shall apply to enclosures containing 
electric~ equipment that are located in Class II or C!a~ III locations. 

4-2 C.,eae~ a*qtdremea~ 

4-2.1 All applicable requirements in Chapter 2 for each type of 
pressurization shali be complied with, except as modified below. 

4.2.2* If combustible dust has accumulated within theprotected 
enclosure, the protected enclosure shall be opened andthe dust 
removed before pressurization. 

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

4-2.$ Adjacent enclosures connected to the main enclosure shaft be 
permitted to be collectively pressurized to prevent the entrance of 
dust ff there is adequate communication to maintain the specified 
pressure at all points. 

4-2.4" The protected enclosure shall be comtantiy maintained at a 
pressure above the surrounding atmosphere, dependent upon the 
specific part/de density duringoperation of  the protected equip- 
ment. The positive pressure shall comply with Table 4-2.4. 

Table 4-2.4 

Minimum enclosure pressure versus dust density 

Specific Particle Density 

Specific 

Ib/cu ft kg/m a Gravity 

< 130 < 2083 < 2.083 

> 130 > 2083 > 2.083 

Minimum Pressure 

in. H20  Pa 

0.1 25 

0.5 125 

4-2.5* If the ignition temperature of the dust is not known, 
maximum surface temperatures shall not exceed those stated in 
Table 500-3(d) of ANSI/NFPA 70-1990, N a t i o n a l E ~ l  Code 

4-$* ~ A permanent label containing the start.up condi- 
tions shall be mounted on the protected enclosure in a prominent 
location. The label shall contain the following, or an equivalent, 
statement: 

"Power shall not be restored after the enclomre has been 
opened until combustible dusts have been removed and the 
enclosure repremuized.* 

4.4, .Ad.~eo~ l~q . ~ = ~  for ~ x e r e . , , ~ o ~ .  ~ .~-m, 
pro.~deaat a comtanuy attended location, sh_all be permittea to be 
use.a in ptace ozme cutott swiw.n spe .c.ifieo in ~ection 2-10.1 ffthe 
enc/osure is tightly sealed to prevent me entrance of dust. 

4-5 Additional ~ e n m  for Ventilated Equipm .~..t. The 
discharge of protective gas shali not create a cdmbustible atmo- 
sphere by disturbing layTers of dusts. 

Chaptm" 5 P r ~  Control R o o m  

~-I* Scope. This chapter shall apply to buildings or portions of 
buildings commonly referred to as control rooms. 

5-2 Protective Gas. 

5-2.1 The protective gas shall be air. 

~-2.2" The air shall be essentially free of contaminants or foreign 
matter and shall contain no more than trace amounts of flammable 
vapor or gas. 

S-2.$* The source of air shail be determined from the nature of the 
rOCess and the physical layout but shall not be from a classified 

tion. 

5-2.4 Any ducts shall be constructed of  noncombustible materials. 
The fan suction line shall be free of leaks and shall be given suitable 

~ rotection from mechanical damage and corrosion to prevent 
azardous concentrations of flammable gases, vapors, or dusts from 

being drawn into the control room. 

~$ Com/derat~m R e l a t ~  to Pmitive Pressure Vm~aden.  

5-3.1 .The following factors shall be considered in designing a 
control room suitable for safe operation in a hazardous (cl~sified) 
location: 

(a) The number of people to be housed; 

(b) The type of equipment to be housed; 

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

5-S.2" If the control room is in a rIat*i~ed location, it shall be 
designed to minimize the entry of flammable vapors, gases, liquids, 
or dusts. 

5-4 Requirementz for Podttve Premure Air Sy/eml.  

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

(a) Maintaining a pressure of at least 25 Pa (0.I in. water) in the 
control room with all openings closed; 

(b) Providing a minimum outward velocity of0.S05 m/sec (60 
fpm) through all openings capable of beinl~ opened. The velocity 
shall be measured with all these openings sunuitaneousiy open. 

Adrop  in pressure below the 25 Pa (0.I in. water) specified in 
Section 5..4.1(a) is permissible while meeting the requirements of 
Section 5-4.1 (b). 
&4.1.1 The positive pressure air system may include heating, 
ventilation, and air conditioning equipment, as well as any auxiliary 
equipment necessary to comply with Section 5-4.1. 

~4.2 If there is an air consumlng device (such as a compressor or 
laboratory hood) in the control room, sufficient air shall be supplied 
to accommodate its needs as well as the needs of the positive 
preuure air system. Alternatively, the air supply to suc- h a device 

be taken from a separate murce. 

&4.$ The positive pressure air system shaU be designed to provide 
the required pressure and flow rate for all areas of the control room. 

6 6  
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5-4.4 For ~ X pressurizing, a cutoff~dtch shall be incorporated 
to de-energize power automatically from all circuits within the 
control room not approved for Division 1 upon failure of the 
positive pressure air system. 

5-4.5 For Type Yand Type Z pressurizing, power to the conwol 
room shall not be required to be de-energhed upon failure of the 
positive pressure air system. 

~t.S* Failure of the positive pressure air system shall be detected at 
the discharge end of ~he fan and shall activate an alarm at a 
constantly attended location. 

5-4.7* Provisions shall be made to energize the control room safely 
after interruption of the positive pressure air system. Such provi- 
sions shall include checHn" g the atmosphere in the control room 
with a flammable vapor detector (see ANSI/ISA RPI2.13, Part II, 
*Installation, Operation and Maintenance of Combustible Gas 
Detection Instruments') to determine that the atmosphere is not 
flammable or removing hazardous quantities of dust. 

&4.8 The switch, electrical disconnect, and motor for the air system 
fan shall be approved for the location as it wouid be cla~ifiedin the 
absence of positive pressure ventilation. 

5-4.9 The electrical power for the positive pressure air system shall 
be taken offthe main power line ahead of any service disconnects to 
the control room or ~a l l  be supplied from a separate power source. 

Chapters ~ E u d o n r m  ~ an Internal Source of  
Fimmm~le Om or Vapor 

6-1 Scope. This chapter shall apply to instruments such as gas 
chromatographs and gas analyzers and other enclosures that contain 
an internal s6urce of flammable g'~ 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 
be consich~red to have a *nor/hal" and an "abnormal condi- 

tion. In both conditions, the electrical equipment in the enclosure 
is assumed to be operating correctly. The types and magnitudes of 
these conditions are deu:r3bed below. 

6-2.2.1 "Normal" means the anticipated release of flammable gas or 
vapor within the enclosure when the system that supplies the 
flammable gas or vapor is operating properly. The magnitude of 
this anticipated release may 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 pressuriz- 
ing system to less than 25 percent of the lower flammable limit. 

6-2.2.2 "Abnormal" means the anticipated release of flammable gas 
or vapor within the enclosure when the system that supplies the 
flammable gas or vapor is either leakinl~ or is otherwise operating 
abnormally. The magnitude of this anucipated release is: 

(a) Limited; i.e., the release.of flammable gas or vapor is limited to 
an amount mat can be diluteo to less than 25 percent of the lower 
flammable limit; or 

(b) Unlimited; i.e., the release of flammable g ~  or vapor is of such 
magnitude that it cannot be diluted to less than 25 percent of the 
lower flammable limit. 

6-2.3 If all the electrical equipment within the protected enclosure 
is suitable for Class I, Division I locations, no pressurization shall be 
required because of the internal source. 

64.S.1 Precautions shall be taken if the abnormal condition release 
may be great enough to adversely affect an external area classifica- 
tion. 

8-2.4' If  the electrical equipment within the protected enclosure is 
suitable for either C ~ u  I, D]~sion 9 locations or nonclassified 
locations, the pressurization requirements shall be established 
according to Table 6-2.4. 

8-2.4.1 To determine the pressurization requirements according to 
Table 6-2.4: 

(a) Find the external area clarification in column (a). 

(b) Find the internal equipment type in column (b). 

(c) Determine the pressurization requirement for limited release 
under abnormal conditions by using the appropriate normal 
condition in column (c). 

(d) Determine an.y additional requirements from column (d) if 
the abnormal condition is unlimited release. 

6-2.5 Protected enclosures containing an open flame shall be 
considered to have equipment suitable for nonclauified locations 
for the purposes of determining the pressurization requirement 
according to Table 6-2.4. The flame shall be automatically extin- 
gnished upon failure of the pressurization system regardless of 
pressurization type. 

6-5 Specific Zequiremenm. 

64.1 When a release of flammable gas or vapor within an enclosure 
can occur either in normal operation or under abnormal conditions, 
protection shall be provided b~. 

(a) Diluting with air to maintain the concentration of flammable 
gas, vapor, or mixture to less than 25 percent of its lower flammable 
limit, based on the lowest value of the lower flammable limit of any 
individual flammable gas or vapor entering the enclosure, or 

(b) Diluting or presmlrizing 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 minimum concentration of oxygen 
required to form a flammable mixture, whichever is lower. 

6.3.2 Where the protected enclosure is located in a Class I, Class II, 
or Class III area, the pressurizing system shall also prevent entrance 
of the external atmosphere by providing a minimum internal 
pressure of 25 Pa (0.I in. water). 

6-$.$ The locations and sizes of gas or vapor outlets in the protected 
enclosure shall be designed to allow effective removal of both the 
flammable gas or vapor and the protective gas. 

6.&S.l When an inert protective gas is used, the outlets shall be 
permitted to be closed after purging to prevent undue loss of inert 
protective gas, provided that this does not constitute a turttter 
danger such as inadequate flow of protective gas or excessive 
pressure buildup. 

f~ .4  In applications where flammable mixtures shall be permitted 
to be piped into the enclosure through the flammable gas or vapor 
system, suitable precautions shall be taken to prevent propagation of 
an explosion back to the process equipment. 

6J .5 The flow rate of protective gas shall be sufficient to maintain 
the requirements of Section 6-$.1 and to ensure adequate mixing so 
that the release of a flammable gas or vapor is limited. 

6-&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 
pmblen~ such as explosive concentrations of the flammable gas or 
vapor, corrosion, or oxidation. 

6-$.7 Precautions shall be taken to protect the enclosure from 
excessive pressure of the protective gas supply. 

6 7  
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Table 6-2.4 

Pressurization Requirements for Enclosures Subject to Internal Release 

(a) (b) (c) 
Pressurization Requirements 

for Limited 

Release Under 

Abnormal Conditions 

Internal No Release 

External Area Equipment Under Normal 

Classification Suitable for: Conditions 

Class I, Div. 1 

Class I, Class I, Div. 2 

Division 1 Nonclassified 

Class I, Div. 1 

Class I, Class I, Div. 2 

Division 2 Nonclassified 

Class I, Div. 1 

Class II or Class I, Div. 2 

Class III Nonclassified 

None 

Y 

X 

None 

Limited 

Release 

Under Normal 

Conditions 

None 

Y 

X 

None 

None 

Z 

None 

Z 

X 

None 

None 

Z 

None 

Z 

X 

Class I, Div. 1 None None 

Class I, Div. 2 None Z 

Nonclassified Z X 

(d) 

Additional 

Requirements for 

Unlimited Release 

Under Abnormal 

Conditions 

None 

None 

Inert*** 

None 

None 

Inert*** 

None 

None 

Inert*** 

None* 

None* 

Inert*** 

* Precautions must be taken if unlimited release is large enough to alter the external area classification. 

*** See A-6-2.4. 

Ompter 7 Pressurized Analyzer Rooms Containing 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 eqmpment. 

7-2 General. 

7-2.1 If the analyzer room is in a baTardous (classified) location, it 
shall be designed to prevent the entry of flammable gases and 
vapors, flammable liquids, and combustible dusts. 

7-2.2 The applicable requirements of Chapter 5 for control rooms 
shall apply except as modified herein. 

7-2.$ Analyzer rooms shall be separated from control rooms by 
distance or by a wall impermeable to vapors. 

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

7-2.5 Leakage of inert gases used for purging or pressurization of 
enclosures in an analyzer room can deplete the room's oxygen. 

6 8  

Where personnel can enter the analyzer room, adminhtrative 
controls combined with adequate trainin~ and safe entry procedures 
shall be established. Warning signs advising of the haT~rd of inert 
gas shall be posted. Inert gas shall not be used for purging an entire 
analyzer room where personnel shall be permitted to enter. (See 
NFPA 69, Standard on E~/os/on Pr~cnt/on Sjatms.) 

7-2.6 The analyzer room shall be ventilated with sufficient clean air 
to dilute an}, leakage to less than 25 percent of the lower flammable 
limit based on the largest single failure. (See NFPA 69, Standard on 
E~/o~/on Prams/on Sgsumt, ) 

7-$ Specific Requirements. 

7-S.I 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 room. 

7-$.2* If flammable vapor, gas, or liquid is discharged from an 
endosure (e.g., analyzer enclosure) it shall not create a hazard 
within the analyzer house or to the surroundings. 
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7-$.$ 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-&4 Sample conditioning operations (such as heating, cooling, or 
ch~'ng) shall be located outside the analyzer room. Process piping 
within the analyzer room shall be minimized. 

7-$.5 All process piping shall be equipped with shutoffvalves for 
emergency isolation located outside of the building or room. 

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

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

7-$.8* In the event of ventilation failure, an audible and visual alarm 
shall be activated at a constantly attended location. All electrical 
power to the analyzer room shall be automatically shut down, and 
open flames shall be automatically extinguished. Power shall not  be 
restored until the analyzer room is free of any ignitable atmosphere 
mixtures. 

Exception: Automatic shutdown shall not be required: 
(a) I f  the analyzer room is classified as Division 1 and does not contain 

any open flames, or 
(b) If  the analyzer room is classified as Division 2 and does not contain any 

open flames and has permanently installed piping or tubing to the analyzer 
equipment , and any flammable vapors are vented to the outside of the room or 
building. 

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

Chapter 8 Referenced Publications 

8-1 The following documents or portions thereof are referenced 
within this standard and shall be considered part  of the require- 
ments of this document. The edition indicated for each reference is 
the current edition as of the date of the NFPA issuance of this 
document. 

8-1.1 NFPA Publications. National Fire Protection Association, 1 
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

NFPA 69, Standard on Explosion Prevention Systems, 1992 edition 

ANSI/NFPA 70, NationalElectrical Cod~ 1990 edition 

8-1.2 UL Publication. Underwriters Laboratories, 335 Pflngsten 
Road, Northbrook, IL 60062. 

ANSI/UL94, Tests for Flammability of Plastic Materials 

8-1.3 ISA Publication, Instrument Society of America, 67 
Alexander, P.O. Box 12277, Research Triangle Park, NC 27709. 

ANSI/ISA S12.13, Part II, "Installation, Operation and Mainte- 
nance of Combustible Gas Detection Instruments' .  

Appendix A 

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

A-I-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 
probabihty of flammable liquid exposure, additional means should 
be taken to avoid ingress. 

A-1-$.$ The flammable gas or vapor is piped internally to the 
enclosure so that process parameters can be measured. The source 
of releas: could be fittings or vents. It is not  intended that fumes or 
vapors from components within the electrical equipment be 
considered, e.g., t'rom decomposing insulation. 

A-I-4 The degree of hazard may be reduced from 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. Information on 
determining the extent of hazardous (classified) locations may be 
found in ANSI/NFPA 497A and ANSI/NFPA 497B. 

A-1-5 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. 

Ignition Temperature. Normally, the minimum ignition tempera- 
ture of a layer of a specific dust is lower than the minimum 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 
ANSI/NFPA 497M-1991. The autoignition temperature (A.IT) is 
determined by the Method of Test for Autogenous Ignition Temperatures 
of Petroleura Products, ASTM D 2155, or the Standard Method for 
Determining the Autoignition Temperature of Liquid Chemicals, ASTM E 
659. 

Pressurizing System. The pressurizing system may include compo- 
nents such as the alarm actuator, indicator, cutoff switch, or 
components of the protective gas supply. The components may be 
mounted in a separate enc losure /panelor  be included within the 
protected enclosure. 

Specific Particle Density. Specific particle density (sometimes 
referred to as the true densxty) is the mass per unit  volume, or more 
commonly, weight per unit  volume and is expressed as pounds per 
cubic foot (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 denmy. Bulk density includes the void space 
between the particles created because of the irregular particle shape. 
As an example, the specific particle density of suIfur is about 130 lb /  
cubic foot while the bulk density of pulverized sulfur dust is about 50 
lb /cu  ft. 

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

.4,-2-$.1 The reason for requiring that a positive pressure be 
maintained is to prevent flammable vapors or gases from being 
forced into the enclosure by external air currents. 

A-2-4.1 Air filtration maybe desirable. 

A-2-4.1.1 Ordinary plant compressed air is usually not  suitable for 
purge or pressurizing systems, due to contaminants that may cause 
equipment to malfunction, 

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 eqmpment,  additional 
precautions are necessary for hot components. 
- I f  the external temperature of the enclosure is greater than the 
autoignition temperature (in degrees Celsius) o f  the gas or vapor, it 
is obvious that purging will not  prevent an explosion. Thus, it is 
essential that excess surface temperature beprevented,  unless it has 
been specifically shown to be safe 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 sealed to prevent them 
from 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 shownby test to be safe. 

Exception 3(c) The ignition temperature of gases and vapors that 
is listed in reference documents such as ANSI/NFPA 497Mis 
determined under  conditions where a significant volume of gas is at 
the same temperature. When ignition is attempted with a small 
component, convection effects and partial oxidation at the surface 
of the component  decrease the rate of heat transfer to the gas. 
Therefore, the component  must be at a temperature much higher 
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Therefore, the component must be at a temperature much higher 
than the quoted ignition temperature to igmte the flammable 
mixture. Typical transistors, resistors, and similar small components 
must have a surface temperature of 220 to $00°C to ignite diethyl 
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 temperature 
surrounding the pressurized equipment not exceeding 40°C. 
Higher temperatures will require adjustment of the marked T Code 
rating. For example, equipment marked T5 would be considered as 
T4A if used in a 60°C ambmnt. 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 from 
openings other than the vents. Other techniques may be used to 
ensure that ignition-capable particles are contained in the enclosure. 

A-2-8 Type Z pressurization reduces the classification within an 
enclosure from Division 2 to nonhazardous. With Type Z purging, a 
hazard is created only ffthe purge system fails at the same time that 
the normally nonbaTardous area becomes hazardous. For this 
reason, it is not considered essential to remove power from the 
equipment upon failure of the purge system. 

A-2-8.1 An alarm is preferred, but an indicator is acceptable if the 
protected enclosure is much less likely to fail than the protective gas 
supply. Excessive leakage from the protected enclosure is only likely 
dunng servicing at which time the indicator will assist the mainte- 
nance personnel in determining when the enclosure is adequately 
sealed to maintain pressure. 

A-2-9 Type Ypressurization reduces the classification within an 
enclosure from Division 1 to Division 2. Equipment and devices 
within the enclosure must be suitable for Division 2. This requires 
that the enclosure does not contain an ignition gource. Thus, a 
hazard is created within the enclosure only upon simultaneous 
failure 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 failure of the purge system. 

A-2-10 Type X pressurization reduces the classification within an 
enclosure from Division 1 to nonhazardous. Because the probability 
of a hazardous atmosphere external to the enclosure is high and the 
enclosure normally contains a source of ignition, it is essential that 
any interruption of the purging results in de-energizing of the 
equipment. Also, it is essential that the enclosure be tight enough to 
prevent escape of molten metal particles or sparks. 

A-2-10.1 Power to the circuits may be continued for a short period 
where the Division 1 location only has a flammable concentration on 
an intermittent basis and where entrance of the external atmosphere 
would be slow because the protected enclosure is tightly sealed. 
Where flammable concentrations occur frequently or enclosure 
failure may be catastrophic, then Type Ypressurization 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 the 
motor load or the transformer load is not determined by the 
product but by external variable loading in the actual application. 

A-5-2.5 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 internal or adjacent enclosure. It is 
considered that meeting this requirement will prevent the formation 
ofunpurged pockets of gas or vapor within the enclosure. This does 
not imply, that internal .°r. ad'acentaj enclosures not meetin g these 
requtrements are prohlbttedbut that such enclosures must be 
provided with their own purge system. 

A-5-4 Any time the enclosure has been opened or the purge system 
has failed, the possibility exists that an explosive mixture may have 
accumulated in the enclosure. For enclosures that are effectively 
subdivided by internal parts, a greater purge volume may be 
necessary. 

A-5-5.2 It is essential that any door access that can be opened by 
untrained personnel be protected with interlock switches. Consis- 
tent with the practice that has been established with explosion.proof 
enclosures, i t ' s  considered that the commonly displayed warning 
nameplate is adequate protection for 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 of 2083 kg per m 3 (130 lb per cu ft) is slightly 
greater than that of sulfur dust, which was one of the dusts used in 
performing 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 (1/64 in.). 
The ability of a dust to enter an opening due to the force 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 full rating without developing surface temperatures high 
enough to cause excessive dehydration or gradual carbonization of 
any organic dust deposits that may occur. 

A-4-$ If there is not enough room on the enclosure to print the 
statements required in Sections 2-11.1.1 and 4-$ in type large 
enough to be legible, equivalent wording such as the following may 
be used: 

"De-energize before opening unless area is known to be 
nonhazardous. Remove dust and repressurize before restoring 
p o w e r .  ~ 

A-4-4 A hazard is created within an enclosure only after the pressure 
has failed and enough dust to be explosive penetrates into the 
enclosure. This takes an appreciable 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 
U~eOn failure of the pressurization. It is necessary only toprovide an 

quate warning so that operations will not continue indefinitely 
without pressurization. It is essential that the endosure be tight 
enough to prevent escape of sparks or burning material. 

A-5-1 Control rooms commonly house one or more of the following 
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; 

(0 Lunch, restroom, 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.$ Ordinarily, air can be taken from an area to one side of a 
process area where there is a minimum chance of flammablegases 
or vapors or combustible dusts being found. The elevation o f  the 
fan suction depends on the density of the gases, vapors, or dust 
under handling temperatures and adverse atmospheric conditions. 
For a control room in the center of a process area, ducting may be 
necessary. 

A-5-$.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 
spedai enclosures. To prevent entry of flammable liquids, differ- 
ences 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 for safe exit. 
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A-5-4.6 Suitable devices for detecting loss of air pressure indude 
velodty 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 the fan would not be detected. 

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

A-6-2 The consequences of a release of flammable 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 for a flammable atmosphere may be utilized. 

The effect of a temporary leak in the open is a transient rise in 
concentration of flammable gas or vapor in the atmosphere. A leak 
inside an endosure, in the absence of purging, remaifis within the 
endosure and if undetected will siowly-raise the concentration inside 
the enclosure until its atmosphere becomes flammable. This 
increase in concentration is likely to be slowed only slightly by 
breathing and diffusion. 

A-6-2.2 Because of the confining property of electrical equipment 
endosures, 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 indude consider- 
ation of the probable operation of the apparatus after some years of 
service and includes degradation of the system components over 
time. 

For no release within an enclosure under normal conditions, there 
must be a minimum risk (i.e., very low probability) that flammable 
material will escape from its containment system during the time the 
apparatus is in service 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 Section 6-2.2. 

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 flammable gas or vapor is enclosed in metallic pipes, 
tubes, vessels, or elements such as bourdons, bellows, or spirals; in 
lSystems that contain no moving seals; and if prototype systems do not 
eak when tested at 1.5 times their rated pressure, ex- cept in cases 

where another safety factor is applicable. 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 fexible 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 degrada- 
tion of components may result in release of flammable gas or vapor 
at a rate faster than that which the dilution system can handle. Such 
situations are not common but, when encountered, they should not 
be dassified 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 occurrence and 
should be classified as a normal release unless loss of flame 
automatically stops the flow of flammable 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 restriction 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-6-2.4 Electrical equipment permitted in nonhazardous (nonclassi- 
fled) 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 flammable 
gas will provide the flammable 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 
I~urged endosure be disconnected upon failure of the purge system. 
Disconnection is required because, under the conditions described, 
a flammable atmosphere 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 
ignitionpresent, even if the system containing the flammable 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 from a single failure of the containment system); therefore, 
air is not permittedas the purge gas for such enclosures when the 
electrical equipment is only suitable for nonclassifled locations. 
Inert gas must be used so that a flammable atmosphere isprevented 
from developing (unless, of course, the purge system itself falls). 

For an air-purged endosure containing equipment suitable for 
Division 2 locations, although an unlim|tedabnormal release results 
in a flammable atmosphere, the electrical equipment is assumed to 
be operating normally and, therefore, does not present a source of 
ignition. However, if a failure of the containment system is not 
obvious, inert gas purging should be used because of the danger that 
a flammable atmosphere may exist for a prolonged period of time, 
during which the electrical equipment may also fail and provide the 
source of ignition. 

Whether electrical equipment is located in a Division 2 or a 
nondassifled 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 atmosphere from entering the enclosure and 
(2) m dilute any flammable gas released within the enclosure. In a 
nonclassified location, the purge system serves only to dilute any 
flammable gas released within the enclosure. 

A-7-2.$ Flammable gases, vapors, or liquids for analysis should not 
be piped into control rooms because of the danger of ignition. 

A-7-2.4 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-7-$.2 Flammable gases or vapors should be discharged at a safe 
point outside the analyzer room 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 trapping of vapors by eaves or other 
obstructions. (See NFPA 30, F/ammab/e and C_,omb~t/b/e L/qu/ds C, odL) 

A-7-5.7 The fan motor and associated control equipment should be 
located external to the ductwork or should be suitable for the 
location. 

A-7~.8 It is assumed that the flow of flammable vapors or liquids will 
continue in case of failure of the ventilation system and that the 
atmosphere in the analyzer room will reach the flammable range. In 
these situations, power must be removed to avoid ignition. 

Appendix B Referenced Publications 

B-I The following documents or portions thereof are referenced 
within this standard for informational purposes only and thus are 
not considered part of the requirements of this document. The 
edition indicated for each reference is the current edition as of the 
date of the NFPA issuance of this document. 
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B-I.I NFPA Publications. National Fire Protection Association, 1 
Batterymarch Park, P.O. Box 9101, Quincy, MA '02269-9101. 

NFP A 30. Flammable and Combustible Liquids Code, 1990 edition 
NFPA 497A, Recommended Practice for Classification of Class I 

Hazardous (Classified) Locations for Electncal Installations in Chemical 
Process Areas, 1992 edition 
NFPA 497B, Recommended Practice for Classification of Class II 

Hazardous (Classified) Locations for Electrical lr~taUations in Chemical 
Process Areas, 1991 edition 
NFPA 497M. Classification of Gases, Vapors, and Dusts for ElectricM 

Equipment in Hazardous (Classified) Location~, 1991 edition 

B-1.2 ASTM Publications. American Society for Testing and 
Materials, 1916 Race St., Philadelphia, PA 19103 

ASTM E 659-78 (1984), Standard Method for Determining the 
AutoiRnition Temperature of Liquid Chemicals 
ASTM D 2155-66 (1976), Method of Test for Autogenous Ignition 

Temperatures of Petroleum Products 

B-I.$ Other Publications, 

Dorsett, H.G., et al., Laboratory Equipment and Test Procedures for 
Evaluating Explosibility of Dusts, R15624, U.S. Bureau of Mines, 
Pittsburgh, PA 1960 

Electrical Safety Practices, Monograph 112 (1969), McCarron, R., 
Report_ of an Investig~_ "on of the Effect of Internal Arcing versus External 
Spot Temperatures of Metal Instrument Cases, Instrument Society of 
£merica, Pittsburgh, PA 

Zenz, F.A. & Othmer D.F. Fluidization &Fluid Particle Systems (1960) 
Reinhold 

Perry, R.H. & Green, D. chemicalEngineer's Handbook 6th Edition 
(1984) McGraw-Hill 
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