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box. The overcurrent protection may
not exceed the ampere rating of the re-
ceptacle, except as permitted in
§1910.305(j)(4) for motor loads;

(iv) Where single-pole connectors are
used, they shall comply with the fol-
lowing:

(A) Where ac single-pole portable
cable connectors are used, they shall be
listed and of the locking type. Where
paralleled sets of current-carrying sin-
gle-pole separable connectors are pro-
vided as input devices, they shall be
prominently labeled with a warning in-
dicating the presence of internal par-
allel connections. The use of single-
pole separable connectors shall comply
with at least one of the following con-
ditions:

(I) Connection and disconnection of
connectors are only possible where the
supply connectors are interlocked to
the source and it is not possible to con-
nect or disconnect connectors when the
supply is energized; or

(2) Line connectors are of the listed
sequential-interlocking type so that
load connectors are connected in the
following sequence:

(i) Equipment grounding conductor
connection;

(i1) Grounded circuit-conductor con-
nection, if provided; and

(i7i) Ungrounded conductor connec-
tion; and so that disconnection is in
the reverse order; or

(3) A caution notice is provided adja-
cent to the line connectors indicating
that plug connection must be in the
following sequence:

(1) Equipment grounding conductor
connection;

(i1) Grounded circuit-conductor con-
nection, if provided; and

(711) Ungrounded conductor connec-
tion; and indicating that disconnection
is in the reverse order; and

(B) Single-pole separable connectors
used in portable professional motion
picture and television equipment may
be interchangeable for ac or dc use or
for different current ratings on the
same premises only if they are listed
for ac/dc use and marked to identify
the system to which they are con-
nected;

(v) Overcurrent protection of equip-
ment and conductors shall be provided;
and

§1910.307

(vi) The following equipment con-
nected to the same source shall be
bonded:

(A) Metal
sheathed cable;

(B) Metal enclosures of electrical
equipment; and

(C) Metal frames and metal parts of
rides, concessions, trailers, trucks, or
other equipment that contain or sup-
port electrical equipment.

(6) Disconnecting means. (i) Each ride
and concession shall be provided with a
fused disconnect switch or circuit
breaker located within sight and with-
in 1.83 m (6 ft) of the operator’s station.

(ii) The disconnecting means shall be
readily accessible to the operator, in-
cluding when the ride is in operation.

(iii) Where accessible to unqualified
persons, the enclosure for the switch or
circuit breaker shall be of the lockable
type.

(iv) A shunt trip device that opens
the fused disconnect or circuit breaker
when a switch located in the ride oper-
ator’s console is closed is a permissible
method of opening the circuit.

§1910.307
tions.

(a) Scope—(1) Applicabdility. This sec-
tion covers the requirements for elec-
tric equipment and wiring in locations
that are classified depending on the
properties of the flammable vapors, liq-
uids or gases, or combustible dusts or
fibers that may be present therein and
the likelihood that a flammable or
combustible concentration or quantity
is present. Hazardous (classified) loca-
tions may be found in occupancies such
as, but not limited to, the following:
aircraft hangars, gasoline dispensing
and service stations, bulk storage
plants for gasoline or other volatile
flammable liquids, paint-finishing
process plants, health care facilities,
agricultural or other facilities where
excessive combustible dusts may be
present, marinas, boat yards, and pe-
troleum and chemical processing
plants. Each room, section or area
shall be considered individually in de-
termining its classification.

(2) Classifications. (i) These hazardous
(classified) locations are assigned the
following designations:

(A) Class I, Division 1

raceways and metal

Hazardous (classified) loca-
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(B) Class I, Division 2

(C) Class I, Zone 0

(D) Class I, Zone 1

(BE) Class I, Zone 2

(F) Class II, Division 1

(G) Class II, Division 2

(H) Class III, Division 1

(I) Class III, Division 2

(ii) For definitions of these locations,
see §1910.399.

(38) Other sections of this subpart. All
applicable requirements in this subpart
apply to hazardous (classified) loca-
tions unless modified by provisions of
this section.

(4) Division and zone classification. In
Class I locations, an installation must
be classified as using the division clas-
sification system meeting paragraphs
(¢), (d), (e), and (f) of this section or
using the zone classification system
meeting paragraph (g) of this section.
In Class II and Class IIT locations, an
installation must be classified using
the division classification system
meeting paragraphs (c), (d), (e), and (f)
of this section.

(b) Documentation. All areas des-
ignated as hazardous (classified) loca-
tions under the Class and Zone system
and areas designated under the Class
and Division system established after
August 13, 2007 shall be properly docu-
mented. This documentation shall be
available to those authorized to design,
install, inspect, maintain, or operate
electric equipment at the location.

(c) Electrical installations. Equipment,
wiring methods, and installations of
equipment in hazardous (classified) lo-
cations shall be intrinsically safe, ap-
proved for the hazardous (classified) lo-
cation, or safe for the hazardous (clas-
sified) location. Requirements for each
of these options are as follows:

(1) Intrinsically safe. Equipment and
associated wiring approved as intrinsi-
cally safe is permitted in any haz-
ardous (classified) location for which it
is approved;

(2) Approved for the hazardous (classi-
fied) location. (i) Equipment shall be ap-
proved not only for the class of loca-
tion, but also for the ignitable or com-
bustible properties of the specific gas,
vapor, dust, or fiber that will be
present.

NOTE TO PARAGRAPH (c)(2)(i) OF THIS SEC-
TION: NFPA 70, the National Electrical Code,

29 CFR Ch. XVII (7-1-23 Edition)

lists or defines hazardous gases, vapors, and
dusts by “Groups’ characterized by their ig-
nitable or combustible properties.

(ii) Equipment shall be marked to
show the class, group, and operating
temperature or temperature range,
based on operation in a 40-degree C am-
bient, for which it is approved. The
temperature marking may not exceed
the ignition temperature of the specific
gas or vapor to be encountered. How-
ever, the following provisions modify
this marking requirement for specific
equipment:

(A) Equipment of the nonheat-pro-
ducing type, such as junction boxes,
conduit, and fittings, and equipment of
the heat-producing type having a max-
imum temperature not more than 100
°C (212 °F) need not have a marked op-
erating temperature or temperature
range;

(B) Fixed lighting fixtures marked
for use in Class I, Division 2 or Class II,
Division 2 locations only need not be
marked to indicate the group;

(C) Fixed general-purpose equipment
in Class I locations, other than lighting
fixtures, that is acceptable for use in
Class I, Division 2 locations need not be
marked with the class, group, division,
or operating temperature;

(D) Fixed dust-tight equipment,
other than lighting fixtures, that is ac-
ceptable for use in Class II, Division 2
and Class III locations need not be
marked with the class, group, division,
or operating temperature; and

(E) Electric equipment suitable for
ambient temperatures exceeding 40 °C
(104 °F) shall be marked with both the
maximum ambient temperature and
the operating temperature or tempera-
ture range at that ambient tempera-
ture; and

(3) Safe for the hazardous (classified)
location. Equipment that is safe for the
location shall be of a type and design
that the employer demonstrates will
provide protection from the hazards
arising from the combustibility and
flammability of vapors, liquids, gases,
dusts, or fibers involved.

NOTE TO PARAGRAPH (c)(3) OF THIS SECTION:
The National Electrical Code, NFPA 70, con-
tains guidelines for determining the type and
design of equipment and installations that
will meet this requirement. Those guidelines
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address electric wiring, equipment, and sys-
tems installed in hazardous (classified) loca-
tions and contain specific provisions for the
following: wiring methods, wiring connec-
tions; conductor insulation, flexible cords,
sealing and drainage, transformers, capaci-
tors, switches, circuit breakers, fuses, motor
controllers, receptacles, attachment plugs,
meters, relays, instruments, resistors, gen-
erators, motors, lighting fixtures, storage
battery charging equipment, electric cranes,
electric hoists and similar equipment, utili-
zation equipment, signaling systems, alarm
systems, remote control systems, local loud
speaker and communication systems, ven-
tilation piping, live parts, lightning surge
protection, and grounding.

(d) Conduits. All conduits shall be
threaded and shall be made wrench-
tight. Where it is impractical to make
a threaded joint tight, a bonding jump-
er shall be utilized.

(e) Equipment in Division 2 locations.
Equipment that has been approved for
a Division 1 location may be installed
in a Division 2 location of the same
class and group. General-purpose equip-
ment or equipment in general-purpose
enclosures may be installed in Division
2 locations if the employer can dem-
onstrate that the equipment does not
constitute a source of ignition under
normal operating conditions.

(f) Protection techniques. The fol-
lowing are acceptable protection tech-
niques for electric and electronic
equipment in hazardous (classified) lo-
cations.

(1) Explosionproof apparatus. This pro-
tection technique is permitted for
equipment in the Class I, Division 1
and 2 locations for which it is ap-
proved.

(2) Dust ignitionproof. This protection
technique is permitted for equipment
in the Class II, Division 1 and 2 loca-
tions for which it is approved.

(3) Dust-tight. This protection tech-
nique is permitted for equipment in the
Class II, Division 2 and Class III loca-
tions for which it is approved.

(4) Purged and pressurized. This pro-
tection technique is permitted for
equipment in any hazardous (classified)
location for which it is approved.

(5) Nonincendive circuit. This protec-
tion technique is permitted for equip-
ment in Class I, Division 2; Class II, Di-
vision 2; or Class III, Division lor 2 lo-
cations.

§1910.307

(6) Nonincendive equipment. This pro-
tection technique is permitted for
equipment in Class I, Division 2; Class
II, Division 2; or Class III, Division 1 or
2 locations.

() Nonincendive component. This pro-
tection technique is permitted for
equipment in Class I, Division 2; Class
II, Division 2; or Class III, Division 1 or
2 locations.

(8) Oil immersion. This protection
technique is permitted for current-in-
terrupting contacts in Class I, Division
2 locations as described in the Subpart.

(9) Hermetically sealed. This protec-
tion technique is permitted for equip-
ment in Class I, Division 2; Class II, Di-
vision 2; and Class III, Division 1 or 2
locations.

(10) Other protection techniques. Any
other protection technique that meets
paragraph (c) of this section is accept-
able in any hazardous (classified) loca-
tion.

(g) Class I, Zone 0, 1, and 2 locations—
(1) Scope. Employers may use the zone
classification system as an alternative
to the division classification system
for electric and electronic equipment
and wiring for all voltage in Class I,
Zone 0, Zone 1, and Zone 2 hazardous
(classified) locations where fire or ex-
plosion hazards may exist due to flam-
mable gases, vapors, or liquids.

(2) Location and general requirements.
(i) Locations shall be classified depend-
ing on the properties of the flammable
vapors, liquids, or gases that may be
present and the likelihood that a flam-
mable or combustible concentration or
quantity is present. Where pyrophoric
materials are the only materials used
or handled, these locations need not be
classified.

(ii) Each room, section, or area shall
be considered individually in deter-
mining its classification.

(iii) All threaded conduit shall be
threaded with an NPT (National
(American) Standard Pipe Taper)
standard conduit cutting die that pro-
vides %4-in. taper per foot. The conduit
shall be made wrench tight to prevent
sparking when fault current flows
through the conduit system and to en-
sure the explosionproof or flameproof
integrity of the conduit system where
applicable.
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(iv) Equipment provided with thread-
ed entries for field wiring connection
shall be installed in accordance with
paragraph (g)(2)(iv)(A) or (g)(2)(iv)(B) of
this section.

(A) For equipment provided with
threaded entries for NPT threaded con-
duit or fittings, listed conduit, conduit
fittings, or cable fittings shall be used.

(B) For equipment with metric
threaded entries, such entries shall be
identified as being metric, or listed
adaptors to permit connection to con-
duit of NPT-threaded fittings shall be
provided with the equipment. Adapters
shall be used for connection to conduit
or NPT-threaded fittings.

(3) Protection techniques. One or more
of the following protection techniques
shall be used for electric and electronic
equipment in hazardous (classified) lo-
cations classified under the zone classi-
fication system.

(i) Flameproof ‘“‘d”’—This protection
technique is permitted for equipment
in the Class I, Zone 1 locations for
which it is approved.

(ii) Purged and pressurized—This pro-
tection technique is permitted for
equipment in the Class I, Zone 1 or
Zone 2 locations for which it is ap-
proved.

(iii) Intrinsic safety—This protection
technique is permitted for equipment
in the Class I, Zone 0 or Zone 1 loca-
tions for which it is approved.

(iv) Type of protection ‘‘n’—This
protection technique is permitted for
equipment in the Class I, Zone 2 loca-
tions for which it is approved. Type of
protection ‘“‘n”’ is further subdivided
into nA, nC, and nR.

(v) Oil Immersion ‘‘0’’—This protec-
tion technique is permitted for equip-
ment in the Class I, Zone 1 locations
for which it is approved.

(vi) Increased safety ‘‘e’’—This pro-
tection technique is permitted for
equipment in the Class I, Zone 1 loca-
tions for which it is approved.

(vii) Encapsulation ‘“‘m”—This pro-
tection technique is permitted for
equipment in the Class I, Zone 1 loca-
tions for which it is approved.

(viii) Powder Filling ‘‘q”’—This pro-
tection technique is permitted for
equipment in the Class I, Zone 1 loca-
tions for which it is approved.

29 CFR Ch. XVII (7-1-23 Edition)

(4) Special precaution. Paragraph (g)
of this section requires equipment con-
struction and installation that will en-
sure safe performance under conditions
of proper use and maintenance.

(i) Classification of areas and selec-
tion of equipment and wiring methods
shall be under the supervision of a
qualified registered professional engi-
neer.

(ii) In instances of areas within the
same facility classified separately,
Class I, Zone 2 locations may abut, but
not overlap, Class I, Division 2 loca-
tions. Class I, Zone 0 or Zone 1 loca-
tions may not abut Class I, Division 1
or Division 2 locations.

(iii) A Class I, Division 1 or Division
2 location may be reclassified as a
Class I, Zone 0, Zone 1, or Zone 2 loca-
tion only if all of the space that is clas-
sified because of a single flammable
gas or vapor source is reclassified.

NOTE TO PARAGRAPH (g)(4) OF THIS SECTION:
Low ambient conditions require special con-
sideration. Electric equipment depending on
the protection techniques described by para-
graph (g)(3)() of this section may not be
suitable for use at temperatures lower than
—20 °C (—4 °F) unless they are approved for
use at lower temperatures. However, at low
ambient temperatures, flammable con-
centrations of vapors may not exist in a lo-
cation classified Class I, Zone 0, 1, or 2 at
normal ambient temperature.

(5) Listing and marking. (i) Equipment
that is listed for a Zone 0 location may
be installed in a Zone 1 or Zone 2 loca-
tion of the same gas or vapor. Equip-
ment that is listed for a Zone 1 loca-
tion may be installed in a Zone 2 loca-
tion of the same gas or vapor.

(ii) Equipment shall be marked in ac-
cordance with paragraph (g)(5)(ii)(A)
and (g)(5)(ii)(B) of this section, except
as provided in (g)(5)(ii)(C).

(A) Equipment approved for Class I,
Division 1 or Class 1, Division 2 shall,
in addition to being marked in accord-
ance with (¢)(2)(ii), be marked with the
following:

(I) Class I, Zone 1 or Class I, Zone 2
(as applicable);

(2) Applicable gas
groups; and

(3) Temperature classification; or

(B) Equipment meeting one or more
of the protection techniques described
in paragraph (g)(3) of this section shall

classification
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be marked with the following in the
order shown:

(1) Class, except for intrinsically safe
apparatus;

(2) Zone, except for intrinsically safe
apparatus;

(3) Symbol “AEx;”

(4) Protection techniques;

(5) Applicable gas classification
groups; and

(6) Temperature classification, ex-
cept for intrinsically safe apparatus.

NOTE TO PARAGRAPH (g)(5)(ii)(B) OF THIS
SECTION: An example of such a required
marking is ‘‘Class I, Zone 0, AEx ia IIC T6.”

§1910.308

See Figure S-1 for an explanation of this
marking.

(C) Equipment that the employer
demonstrates will provide protection
from the hazards arising from the flam-
mability of the gas or vapor and the
zone of location involved and will be
recognized as providing such protection
by employees need not be marked.

NOTE TO PARAGRAPH (g)(5)(ii)(C) OF THIS
SECTION: The National Electrical Code,
NFPA 70, contains guidelines for deter-
mining the type and design of equipment and
installations that will meet this provision.

Figure S-1—Example Marking for Class I, Zone 0, AEx ia IIC T6

Example:

ClassI Zone0O AEx ia IIC Té6

Area classification

Symbol for equipment built to American specifications

Type of protection designations

Gas classification group (as required)

Temperature classification

§1910.308 Special systems.

(a) Systems over 600 wvolts, mominal.
This paragraph covers the general re-
quirements for all circuits and equip-
ment operated at over 600 volts.

(1) Aboveground wiring methods. (i)
Aboveground conductors shall be in-
stalled in rigid metal conduit, in inter-
mediate metal conduit, in electrical
metallic tubing, in rigid nonmetallic
conduit, in cable trays, as busways, as
cablebus, in other identified raceways,
or as open runs of metal-clad cable
suitable for the use and purpose. In lo-
cations accessible to qualified persons
only, open runs of Type MV cables,
bare conductors, and bare busbars are
also permitted. Busbars shall be either
copper or aluminum. Open runs of insu-
lated wires and cables having a bare
lead sheath or a braided outer covering
shall be supported in a manner de-
signed to prevent physical damage to
the braid or sheath.

(ii) Conductors emerging from the
ground shall be enclosed in approved
raceways.

(2) Braid-covered insulated conduc-
tors—open installations. The braid on
open runs of braid-covered insulated
conductors shall be flame retardant or
shall have a flame-retardant saturant
applied after installation. This treated
braid covering shall be stripped back a
safe distance at conductor terminals,
according to the operating voltage.

(3) Insulation shielding. (i) Metallic
and semiconductor insulation shielding
components of shielded cables shall be
removed for a distance dependent on
the circuit voltage and insulation.
Stress reduction means shall be pro-
vided at all terminations of factory-ap-
plied shielding.

(ii) Metallic shielding components
such as tapes, wires, or braids, or com-
binations thereof, and their associated
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