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CHAPTER 1. GENERAL PROVISIONS 

11. Object and Scope 

111. The object of this Standard is to provide information for 
the design of purged enclosures for the purpose of eliminating or 
reducing within the enclosure a Class I hazardous location classifi- 
cation, as defined in Article 500 of the National Electrical Code, 
NFPA No. 70. By this means, equipment which is not otherwise 
acceptable for hazardous locations may be utilized in accordance 
with the National Electrical Code. 

12. Equipment and Locations Covered 

121. This Standard applies to instruments, control rooms, motors, 
motor controllers, switchgear, and similar equipment. 

122. This Standard applies to locations where flammable gases 
or vapors may be present in air in concentrations sufficient for 
the locations to be classified as hazardous. 

13. Degree of Hazard 

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

132. The degree of hazard may be safely reduced (Division 1 to 
Division 2), or may be eliminated (Division 1 or Division 2 to non- 
hazardous) by purging, provided the installations are properly de- 
signed, installed, and maintained. 

133. Electrical equipment should be located in the area having 
as low a degree of hazard classification as practicable. 

14. Definitions 

141. In this Standard the following terms are used as defined 
below : 

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

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

PURGING is the process of supplying an enclosure with clean air 
or an inert gas at sufficient flow and positive pressure to reduce to 
an acceptably safe level the concentration of any flammable gases 
or vapors initially present, and to maintain this safe level by posi- 
tive pressure with or without continu.ous flow. 

TYPE X PURGING reduces the classification within an enclosure 
from Division 1 to nonhazardous. 

TyPE Y PURGING reduces the classification within an enclosure 
from Division 1 to Division 2. 

TYPE Z PURGING reduces the classification within an enclosure 
from Division 2 to nonhazardous. 
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C H A P T E R  2. I N S T R U M E N T  AND O T H E R  
SMALL ENCLOSURES 

21. Scope 

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

22. General Requirements 

221. The enclosure shall be of such noncombustible material 
and construction that is not likely to be broken under conditions 
to which it is likely to be subjected. 

222. Any window in a purged enclosure shall be tempered glass 
at least ~ inch thick, shatterproof glass or other shatterproof mate- 
rial. 

223. If hazardous vapors or gases have collected within the en- 
closure, either because the enclosure has been opened or the purge 
has failed, then the enclosure must be purged. 

2231. Once the enclosure has been purged of hazardous con- 
centrations, it is not obligatory to maintain any given flow rate. I t  is 
only necessary that positive pressure be maintained within the 
enclosure. 

224. Since the intent is to purge an enclosure to reduce the 
concentration of hazardous vapors or gases to an acceptably safe 
level, compartments within the main enclosure or adjacent en- 
closures connected to the main enclosure must be considered sepa- 
rately. 

2241. They may be adequately vented to the main enclosure. 

2241a. An internal enclosure or an adjacent enclosure that is 
being considered as part of and purged with the main enclosure 
must have nonrestricted top and bottom vents, common to the 
purged main enclosure, having a minimum size for each vent of 
1 square inch per 400 cubic inches of the volume of the internal 
or adjacent enclosure. 

NOTE: In order for any internal or adjacent enclosure to be auto- 
matically purged as the main enclosure is purged, adequate vents must 
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be provided to permit air circulation between it and the main enclo- 
sure. The area required to provide adequate venting will obviously 
depend upon the internal or adjacent enclosure. It is considered that 
meeting this requirement will prevent the formation of unpurged 
pockets of gas within the enclosure. It is not intended to imply that 
internal or adjacent enclosures not meeting these venting requirements 
are p.rohibited but that such enclosures must be provided with their own 
purging gas connections. 

2242. They  may  be separately purged.  

2243. Equ ipmen t  contained therein may  be protected by 
other  approved  means.  

225. I f  the enclosure is opened or  if a fai lure occurs within the 
purging  system pressure may not  be adequate  to exclude the en- 
t rance of f lammable  vapors or gases. Suitable precaut ions such as 
indicators,  interlocks, etc., must  be provided  to safeguard the instal-  
lation. 

226. T h e  purging supply shall be essentially free of dust and  
liquids, which can p lug  small openings. I t  shall contain no more 
than trace amounts  of f lammable  vapors or  gases. 

2261. Air  of normal  ins t rument  quali ty is acceptable  as are 
o ther  suitable supplies such as inert  gas. 

NOTE: Ordinary plant compressed air is usually not suitable. 

2262. The  compressor suction line should preferably  not  pass 
th rough  any area  having hazardous atmospheres.  The  compressor 
intake must  be located in a nonhazardous  area. 

2263. If  the compressor suction line passes through a hazard-  
ous area, it  must  be of noncombust ible  mater ia l  suitably protec ted  
against  mechanica l  damage  and corrosion. 

2264. The  compressor suction line must  be designed to pre- 
vent leaks which might  permit  hazardous vapors to be drawn into 
the compressor. 

227. When  double  purging is used, i.e., a room venti la ted to 
make it Division 2 and conta ining a device with open contacts  pro-  
tected by purging,  the two sources of air  must  be independen t  or  
au tomat ic  shutdown must  be provided.  
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23. Specific Requirements  for Type  Z Purging 

NOTE: Type Z purging reduces the classification within an enclosure 
from Division 2 to nonhazardous. A hazard is created under Type Z 
conditions only if the purge should fail at the same time the area which 
is normally nonhazardous becomes hazardous. Because of this, it is not 
considered essential to remove power from the equipment upon failure of 
the purge but only that adequate warning must be provided to prevent 
continuing operation without purge protection. 

231. Before power is turned on, at least four enclosure volumes 
of purge gas must  have passed through the enclosure while main-  
ta ining an internal  enclosure pressure of at least 0.1 inch of water. 

NOTE: Any time the enclosure has been opened or the purging gas 
removed, there exists the possibility that explosive gases or vapors have 
accumulated within the enclosure. For enclosures effectively divided 
by internal parts into two or more separate spaces a greater purge 
volume may be advisable. 

2311. EXCEPTION: Power may be turned" on immediately if 
a pressure of at least 0.1 inch of water exists and if the atmosphere 
within the enclosure is known to be nonhazardous.  

232. The  enclosure must be main ta ined  under  a positive pres- 
sure of not  less than  0.1 inch of water when the power is on. 

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

233. Under  normal  operation the external enclosure tempera- 
ture or the temperature of the egress air shall not  exceed 80 percent 
of the ignition temperature (°C) of the vapor or gas involved as 
determined by Method of Test for Autogenous Igni t ion Tempera-  
tures of Petroleum Products, A S T M  D286. 

NoTs: In the event that an external enclosure temperature in excess of 
the ignition temperature of the gas or vapor involved existed, it is 
obvious the purging cannot prevent an explosion; therefore, it is essen- 
tial that excessive surface temperature be prevented. 

234. Safety interlocks to remove power upon  failure of purging 
supply are not required. 

235. Acceptable installations are shown in Figures No. 1, 2, 
and 3. 

236. An alarm or indication of purge system failure must be 
provided. The  device may be mechanical,  pneumat ic  or electric, 
and the signal may be audible or visual. 

NOTE: The visual or audible alarm shall be so located that it can be 
readily noticed and action can be taken. 

2361. If electrical, it must  meet the requirements for its loca- 
tion. 
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Warning 
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FIGURE 
Acceptable installations for Types Y and Z purging 

2362. To avoid plugging when a pneumatic device is used, 
any restrictions between the pneumatic device and the enclosure 
shall have passages no smaller than the smallest passage before the 
pneumatic device. 

2363. I f  a p n e u m a t i c  i nd ica to r  is used, no va lve  be tween  the  
device and the enclosure shall be permitted. 

2364. The pressure or flow device must be capable of indicat- 
ing (or actuating an alarm) when the purging pressure or flow is 
inadequate to maintain a static pressure within the enclosure of at 
least 0.1 inch of water. 

237. A red warning nameplate must be mounted on the en- 
closure. The nameplate shall be mounted in a prominent location 

Purging ____~--=. I 
Supply 
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and be visible before the enclosure is opened. I t  shall state: 
Enclosure shall not be opened unless area is known to be nonhazardous 
or unless the power has been removed from all devices within the enclo- 
sure. Power shall not be restored after enclosure has been opened until 
enclosure has been purged for X minutes. 

NOTE: The manufacturer is to recommend purge conditions and flow rate 
necessary to pass at least four enclosure volumes in the stated time X. 

238. The  max imum operating temperature of any internal  sur- 
face exposed to the atmosphere within the enclosure shall not exceed 
80 percent of the ignition temperature (°C) of the gases or vapors 
involved, as determined by A S T M  D286, except that:  

2381. If  any temperature exists over 80 percent  of the igni- 
tion temperature of the gases or vapors involved, then 

(a) The  warning nameplate  shall contain a s tatement that 
such conditions exist and that power must  be removed for X 
minutes (period to be determined and specified by the manufac-  
turer to be sufficient to permit  uni t  to cool to safe limit) before the 
door is opened unless the area is demonstrated to be nonhazardous 
at the time, or: 

(b) The  hot component  may be separately housed so that 
the surface temperature of its housing is below safe limits. This 
housing shall be purged or sealed and provided with a warning 
nameplate  stating that its cover may not be removed for X minutes 
(period to be determined and specified by the manufac turer  to be 
sufficient to permit  uni t  to cool to safe limit) unless the area is 
demonstrated to be nonhazardous at the time. 

24. Specific Requirements  for Type Y Purging 

NOTE: Type Y purging reduces the classification within an enclosure 
from Division I to Division 2. The equipment that can be included 
within the enclosure under Type Y conditions must be suitable for 
Division 2. This requires that it does not normally contain a source of 
ignition. Thus, a hazard is created within the enclosure only upon 
failure of the purging system simultaneously with a failure of the in- 
ternal equipment causing it to produce a source of ignition. Therefore, 
it is not considered essential that on failure of the purging system the 
power be automatically removed from the equipment ~ut that a warning 
be provided to prevent continuing operation without purge protection. 

241. All requirements in 231 to and including 237 must  be met. 

242. Equipment  shall conform to the requirements for Division 
2 locations. 

NOTE: The requirement for equipment to be used in Division 2 loca- 
tions is that it should not normally'contain a source of ignition. Such 
sources of ignition may be make-and-break contacts or high surface tem- 
peratures in contact with the atmosphere which may become hazardous. 
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243. Specific requirements are: 

2431. Make-and-break or sliding contacts shall be either im- 
mersed in oil, or enclosed within a chamber  hermetically sealed 
against the entrance of gases or vapors, or in circuits which under  
normal  conditions do not release sufficient energy to ignite a specific 
hazardous atmosphere mixture. 

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

2432. The  max imum operating temperature of any surface 
exposed to the atmosphere within the enclosure shall not exceed 80 
percent of the ignition temperature (°C)  of the gases or vapors 
involved, as determined by A S T M  D286. 

2433. If  any temperature exists over 80 percent of the igni- 
tion temperature  (°C) of the gases or vapors involved, the surface 
having this temperature shall be enclosed within a chamber her- 
metically sealed against the entrance of gases or vapors. 

NOTE: Internal temperatures above the ignition temperature of the gas 
or vapor involved, such as vacuum tube filaments, are hermetically 
sealed to prevent them from normally coming in contact with the atmo- 
sphere which may become hazardous. It is essential, that in such enclo- 
sures the surface of the glass envelope, which does come in contact with 
the atmosphere, not have a temperature in excess of 80 percent of the 
ignition temperature of the gas or vapor involved. 

NOTE: If the conditions specified under 942 and 243 are met, the 
equipment can be located in a Division 2 location in a general purpose 
enclosure without purging. 

25. Specific Requirements  for Type X Purging 

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

251. A t iming device must be incorporated to prevent power 
from being applied until  after the elapse of a time sufficient to per- 
mit  at least four enclosure volumes of purge gas (ten for motors) to 
have passed through the enclosure while main ta in ing  an internal  
pressure of at least 0.1 inch of water. The t iming device must meet 
the requirements of its location. 
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NOTE : The manufacturer is to recommend purge conditions and flow rate 
necessary to pass four enclosure volumes in a stated time. 

252. The  enclosure must  be main ta ined  under  a positive pres- 
sure of not  less than  0.1 inch of wate r  when the power  is on. 

253. A device must be incorpora ted  to remove potent ia l  auto-  
mat ical ly  from all circuits wi th in  the enclosure not  suitable for Divi-  
sion 1 upon failure of the purging  supply. (Refer  to 257.) 

254. A door switch must  be provided to remove potent ia l  auto-  
mat ical ly  from all circuits within the enclosure not  suitable for 
Division 1 if the enclosure can be readily opened wi thout  the use 
of a key or tools. The  door switch, even though located within the 
enclosure, must  be suitable for Division 1 locations. 

NOTE: It is considered essential that any door or other opening which 
can be opened by untrained people without tools be protected with door 
interlock switches. Consistent with the practice which has been estab- 
lished with explosionproof enclosures, it is considered that the com- 
monly displayed warning nameplate is adequate protection for the enclo- 
sure that can only be opened by the use of suitable tools. 

255. The  m a x i m u m  opera t ing  t empera tu re  of any surface ex- 
posed to the atmosphere within the enclosure shall not  exceed 80 
percent  of the ignit ion t empera tu re  ( °C)  of the gases or vapors 
involved , as de te rmined  by A S T M  D286. 

2551. I f  any tempera ture  exists over 80 percent  of the igni- 
tion tempera ture  (°C)  of the gases or vapors involved, the surface 
having this t empera tu re  shall be enclosed within a chamber  her-  
metical ly sealed against  the entrance of gases or  vapors.  

NOTE: Because the source of ignition caused by high temperature is 
not immediately removed by cutting off power to the equipment, it is 
considered essential that no surface temperature approaching the igni- 
tion temperature of the gas or vapor involved should be permitted to 
come in contact with the internal enclosure atmosphere. 

2552. Equ ipmen t  such as motors, t ransformers and other 
equipment  which may be overloaded shall be provided with ap-  
propr ia te  devices to detect  any increase in t empera ture  of the 
equipment  beyond design limits and to de-energize the equipment  
automatical ly.  

256. Acceptable  installations are shown in Figures No. 4, 5, 
and  6. 

257. T h e  power  cutoff switch provided to remove power  upon 
failure of the purging  system shall be ei ther  flow or pressure 
actuated.  
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2571. I t  must  conform to the requirements  of its location. 

2572. To  avoid plugging when a pneumat ic  device is used, 
any restrictions between the device and the enclosure shall have 
passages no smaller than  the smallest passage before the device. 

2573. I f  a pneumat ic  device is used, no valve between the 
device and the enclosure shall be permit ted .  

2574. The  pressure or flow device of Figure 4 and Figure  5 
must  be capable  of cut t ing off power  when the purging pressure 
or flow is inadequate  to main ta in  a static pressure within the en- 
closure of at  least 0.1 inch of water.  

2575. The  pressure device of Figure 6 must  be capable  of cut- 
t ing off power  if pressure exceeds or falls below a p rede te rmined  
safe range. 

258. A red warn ing  namepla te  must  be moun ted  on the in- 
strument.  The  namepla te  shall be mounted  in a p rominen t  location 
and be visible before the enclosure is opened. I t  shall s tate:  

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

NOTE : The manufacturer is to recommend purge conditions and flow rate 
necessary to pass at least four enclosure volumes in the stated time X. 
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CHAPTER 3. CONTROL ROOMS 

31. Scope 

311. These requirements apply to buildings or portions of build- 
ings, commonly referred to as control rooms, when located close to 
areas which may contain flammable atmospheres. 

32. Control Room 

321. Control rooms commonly house one or more of the follow- 
ing facilities: 

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

trol devices. 
Lunch, restroom and locker facilities for operating personnel. 
Offices for process supervisors and technical personnel. 
Maintenance facilities for calibration and repair of process in- 

struments and control devices. 
Heating and ventilating equipment. 

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

323. I f  the control room is located in a hazardous area, it must 
be designed to prevent the entry of flammable liquids and flammable 
atmospheres. To prevent the entrance of flammable liquids may 
require differences in elevation and/or  the use of dikes, etc. To  pre- 
vent the entry of flammable atmospheres positive pressure ventila- 
tion from a source of clean air may be used and the equipment in 
the building need not be housed in special enclosures for safe 
operation. 

33. Considerations Relating to Positive Pressure Ventilation 

331. Factors to be considered in designing a control room suit- 
able for safe operation in hazardous atmospheres are: 

The number of people to be housed. 
The type of equipment to be housed. 
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The location of the control room in relation to the process units, 
including the location of relief valves and vent  stacks, and the 
direction of the prevailing wind. 

3311. The  source of air fo~ purging control rooms shall be 
free of hazardous concentrations of flammable vapors and gases, 
contaminants  and any other foreign matter. Air filtering may be 
desirable. 

NOTE: The source of air must be determined from the nature of the 
process and the physical layout. Ordinarily air can be taken from an 
area to one side of a process area where there is a minimum chance of 
flammable vapors being found. The elevation of the fan suction de- 
pends on the density of the flammable gases or vapors under handling 
temperatures and adverse atmospheric conditions. For a control room in 
the center of a process, ducting may be necessary. Ducting must be con- 
structed of noncombustible material. The fan suction line must be free 
of leaks and given suitable protection from mechanical damage and cor- 
rosion to prevent hazardous concentrations of flammables from being 
admitted to the control room. 

3312. A min imum number  of doors should be provided so 
that positive pressures can be maintained,  while at the same time 
the number  of doors should be adequate for safe exit. 

3313. The  air system should be designed to provide positive- 
pressure ventilation for all areas of the room. 

3314. Monitor ing devices such as gas analyzers or similar 
devices may be needed to detect flammable vapors and gases and 
give suitable warning. 

34. Requirements for Positive Pressure Air Systems 

341. The positive pressure air system shall: 

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

(b) be capable of providing a m in imum outward velocity 
of 60 feet per minute  through all openings. All doors and windows 
capable of being opened shall be considered as open, and an al- 
lowance for other openings shall be included. 

3411. The positive pressure air system may include heating, 
venti lating and air condit ioning equipment  plus any auxiliary equip- 
ment  found necessary to comply with the above. 

342. If there is an air-consuming device in the control room, 
sufficient air must be supplied to handle its needs plus the needs of 
the positive pressure air system requirements or the air must  be 
taken from a separate source. 
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343. If Type X purging is required, all power to the control 
room must be automatically shut down upon air system failure. 
Cut t ing off power to the control room may shut down the process, 
and this fact must  be considered. For Types Y and Z purging, 
shutdown of power to the control room is not required. 

344. The  positive pressure air system failure should be sensed 
by the discharge pressure of air from the fan and be signaled by a 
visible or audible alarm. 

NOTE 1 : The visual or audible alarm shall be so located that it can be 
readily noticed and action can be taken. 

NOTE 2: Velocity pressure switches, static pressure sensing devices and 
plenum chambers with orifices to provide sufficient pressure to be sensed 
have been used. Electrical interlocks on the fan motors are not adequate 
in the event the fan belt slips, the fan impeller becomes loose on the 
shaft or if the fan rotation is backwards. 

345. Provisions must be made to energize the control room 
safely after an air system interruption.  Such provisions are: 

3451. Check with a flammable vapor indicator to determine 
when it is safe to energize the control room. 

3452. Provide a switch, motor and disconnect for the fan 
suitable for the area as it would be classified in the absence of posi- 
tive pressure ventilation. 

3453. An enforced purge wherein an interlock system requires 
proof of purging for a set period of time prior to energization should 
be considered if warranted by the conditions. 

3454. The  electrical power for the air system fan must  be 
taken off the power line ahead of any disconnects that must  be 
energized to return power to the control room. 


