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more than 150 volts to ground need not 
have such parts guarded. Exposed live 
parts of motors and controllers oper-
ating at 50 volts or more between ter-
minals shall be guarded against acci-
dental contact by any of the following: 

(1) By installation in a room or en-
closure that is accessible only to quali-
fied persons; 

(2) By installation on a balcony, gal-
lery, or platform, so elevated and ar-
ranged as to exclude unqualified per-
sons; or 

(3) By elevation 8 feet (2.44 m) or 
more above the floor. 

(B) Where live parts of motors or con-
trollers operating at over 150 volts to 
ground are guarded against accidental 
contact only by location, and where ad-
justment or other attendance may be 
necessary during the operation of the 
apparatus, insulating mats or plat-
forms shall be provided so that the at-
tendant cannot readily touch live parts 
unless standing on the mats or plat-
forms. 

(5) Transformers—(i) Application. The 
following paragraphs cover the instal-
lation of all transformers, except: 

(A) Current transformers; 
(B) Dry-type transformers installed 

as a component part of other appa-
ratus; 

(C) Transformers which are an inte-
gral part of an X-ray, high frequency, 
or electrostatic-coating apparatus; 

(D) Transformers used with Class 2 
and Class 3 circuits, sign and outline 
lighting, electric discharge lighting, 
and power-limited fire-protective sig-
naling circuits. 

(ii) Operating voltage. The operating 
voltage of exposed live parts of trans-
former installations shall be indicated 
by warning signs or visible markings 
on the equipment or structure. 

(iii) Transformers over 35 kV. Dry- 
type, high fire point liquid-insulated, 
and askarel-insulated transformers in-
stalled indoors and rated over 35 kV 
shall be in a vault. 

(iv) Oil-insulated transformers. If they 
present a fire hazard to employees, oil- 
insulated transformers installed in-
doors shall be in a vault. 

(v) Fire protection. Combustible mate-
rial, combustible buildings and parts of 
buildings, fire escapes, and door and 
window openings shall be safeguarded 

from fires which may originate in oil- 
insulated transformers attached to or 
adjacent to a building or combustible 
material. 

(vi) Transformer vaults. Transformer 
vaults shall be constructed so as to 
contain fire and combustible liquids 
within the vault and to prevent unau-
thorized access. Locks and latches 
shall be so arranged that a vault door 
can be readily opened from the inside. 

(vii) Pipes and ducts. Any pipe or duct 
system foreign to the vault installa-
tion shall not enter or pass through a 
transformer vault. 

(viii) Material storage. Materials shall 
not be stored in transformer vaults. 

(6) Capacitors—(i) Drainage of stored 
charge. All capacitors, except surge ca-
pacitors or capacitors included as a 
component part of other apparatus, 
shall be provided with an automatic 
means of draining the stored charge 
and maintaining the discharged state 
after the capacitor is disconnected 
from its source of supply. 

(ii) Over 600 volts. Capacitors rated 
over 600 volts, nominal, shall comply 
with the following additional require-
ments: 

(A) Isolating or disconnecting switch-
es (with no interrupting rating) shall 
be interlocked with the load inter-
rupting device or shall be provided 
with prominently displayed caution 
signs to prevent switching load cur-
rent. 

(B) For series capacitors the proper 
switching shall be assured by use of at 
least one of the following: 

(1) Mechanically sequenced isolating 
and bypass switches, 

(2) Interlocks, or 
(3) Switching procedure prominently 

displayed at the switching location. 

[51 FR 25318, July 11, 1986, as amended at 61 
FR 5510, Feb. 13, 1996] 

§ 1926.406 Specific purpose equipment 
and installations. 

(a) Cranes and hoists. This paragraph 
applies to the installation of electric 
equipment and wiring used in connec-
tion with cranes, monorail hoists, 
hoists, and all runways. 

(1) Disconnecting means—(i) Runway 
conductor disconnecting means. A readily 
accessible disconnecting means shall 
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be provided between the runway con-
tact conductors and the power supply. 

(ii) Disconnecting means for cranes and 
monorail hoists. A disconnecting means, 
capable of being locked in the open po-
sition, shall be provided in the leads 
from the runway contact conductors or 
other power supply on any crane or 
monorail hoist. 

(A) If this additional disconnecting 
means is not readily accessible from 
the crane or monorail hoist operating 
station, means shall be provided at the 
operating station to open the power 
circuit to all motors of the crane or 
monorail hoist. 

(B) The additional disconnect may be 
omitted if a monorail hoist or hand- 
propelled crane bridge installation 
meets all of the following: 

(1) The unit is floor controlled; 
(2) The unit is within view of the 

power supply disconnecting means; and 
(3) No fixed work platform has been 

provided for servicing the unit. 
(2) Control. A limit switch or other 

device shall be provided to prevent the 
load block from passing the safe upper 
limit of travel of any hoisting mecha-
nism. 

(3) Clearance. The dimension of the 
working space in the direction of ac-
cess to live parts which may require 
examination, adjustment, servicing, or 
maintenance while alive shall be a 
minimum of 2 feet 6 inches (762 mm). 
Where controls are enclosed in cabi-
nets, the door(s) shall open at least 90 
degrees or be removable, or the instal-
lation shall provide equivalent access. 

(4) Grounding. All exposed metal 
parts of cranes, monorail hoists, hoists 
and accessories including pendant con-
trols shall be metallically joined to-
gether into a continuous electrical con-
ductor so that the entire crane or hoist 
will be grounded in accordance with 
§ 1926.404(f). Moving parts, other than 
removable accessories or attachments, 
having metal-to-metal bearing surfaces 
shall be considered to be electrically 
connected to each other through the 
bearing surfaces for grounding pur-
poses. The trolley frame and bridge 
frame shall be considered as elec-
trically grounded through the bridge 
and trolley wheels and its respective 
tracks unless conditions such as paint 
or other insulating materials prevent 

reliable metal-to-metal contact. In this 
case a separate bonding conductor 
shall be provided. 

(b) Elevators, escalators, and moving 
walks—(1) Disconnecting means. Ele-
vators, escalators, and moving walks 
shall have a single means for dis-
connecting all ungrounded main power 
supply conductors for each unit. 

(2) Control panels. If control panels 
are not located in the same space as 
the drive machine, they shall be lo-
cated in cabinets with doors or panels 
capable of being locked closed. 

(c) Electric welders—disconnecting 
means—(1) Motor-generator, AC trans-
former, and DC rectifier arc welders. A 
disconnecting means shall be provided 
in the supply circuit for each motor- 
generator arc welder, and for each AC 
transformer and DC rectifier arc welder 
which is not equipped with a dis-
connect mounted as an integral part of 
the welder. 

(2) Resistance welders. A switch or cir-
cuit breaker shall be provided by which 
each resistance welder and its control 
equipment can be isolated from the 
supply circuit. The ampere rating of 
this disconnecting means shall not be 
less than the supply conductor 
ampacity. 

(d) X-Ray equipment—(1) Disconnecting 
means—(i) General. A disconnecting 
means shall be provided in the supply 
circuit. The disconnecting means shall 
be operable from a location readily ac-
cessible from the X-ray control. For 
equipment connected to a 120-volt 
branch circuit of 30 amperes or less, a 
grounding-type attachment plug cap 
and receptacle of proper rating may 
serve as a disconnecting means. 

(ii) More than one piece of equipment. 
If more than one piece of equipment is 
operated from the same high-voltage 
circuit, each piece or each group of 
equipment as a unit shall be provided 
with a high-voltage switch or equiva-
lent disconnecting means. This dis-
connecting means shall be constructed, 
enclosed, or located so as to avoid con-
tact by employees with its live parts. 

(2) Control—Radiographic and 
fluoroscopic types. Radiographic and 
fluoroscopic-type equipment shall be 
effectively enclosed or shall have inter-
locks that deenergize the equipment 
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automatically to prevent ready access 
to live current-carrying parts. 

§ 1926.407 Hazardous (classified) loca-
tions. 

(a) Scope. This section sets forth re-
quirements for electric equipment and 
wiring in locations which are classified 
depending on the properties of the 
flammable vapors, liquids or gases, or 
combustible dusts or fibers which may 
be present therein and the likelihood 
that a flammable or combustible con-
centration or quantity is present. Each 
room, section or area shall be consid-
ered individually in determining its 
classification. These hazardous (classi-
fied) locations are assigned six designa-
tions as follows: 

Class I, Division 1 
Class I, Division 2 
Class II, Division 1 
Class II, Division 2 
Class III, Division l 
Class III, Division 2 

For definitions of these locations see 
§ 1926.449. All applicable requirements 
in this subpart apply to all hazardous 
(classified) locations, unless modified 
by provisions of this section. 

(b) Electrical installations. Equipment, 
wiring methods, and installations of 
equipment in hazardous (classified) lo-
cations shall be approved as intrinsi-
cally safe or approved for the haz-
ardous (classified) location or safe for 
the hazardous (classified) location. Re-
quirements 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 included in 
its listing or labeling. 

(2) Approved for the hazardous (classi-
fied) location—(i) General. Equipment 
shall be approved not only for the class 
of location but also for the ignitible or 
combustible properties of the specific 
gas, vapor, dust, or fiber that will be 
present. 

NOTE: NFPA 70, the National Electrical 
Code, lists or defines hazardous gases, va-
pors, and dusts by ‘‘Groups’’ characterized by 
their ignitible or combustible properties. 

(ii) Marking. Equipment shall not be 
used unless it is marked to show the 
class, group, and operating tempera-

ture or temperature range, based on 
operation in a 40-degree C ambient, for 
which it is approved. The temperature 
marking shall not exceed the ignition 
temperature of the specific gas, vapor, 
or dust to be encountered. However, 
the following provisions modify this 
marking requirement for specific 
equipment: 

(A) Equipment of the non-heat-pro-
ducing type (such as junction boxes, 
conduit, and fitting) and equipment of 
the heat-producing type having a max-
imum temperature of not more than 
100 degrees C (212 degrees F) need not 
have a marked operating temperature 
or temperature range. 

(B) Fixed lighting fixtures marked 
for use only in Class I, Division 2 loca-
tions need not be marked to indicate 
the group. 

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

(3) Safe for the hazardous (classified) 
location. Equipment which is safe for 
the location shall be of a type and de-
sign which the employer demonstrates 
will provide protection from the haz-
ards arising from the combustibility 
and flammability of vapors, liquids, 
gases, dusts, or fibers. 

NOTE: The National Electrical Code, NFPA 
70, contains guidelines for determining the 
type and design of equipment and installa-
tions which will meet this requirement. The 
guidelines of this document address electric 
wiring, equipment, and systems installed in 
hazardous (classified) locations and contain 
specific provisions for the following: wiring 
methods, wiring connections, conductor in-
sulation, flexible cords, sealing and drainage, 
transformers, capacitors, switches, circuit 
breakers, fuses, motor controllers, recep-
tacles, attachment plugs, meters, relays, in-
struments, resistors, generators, motors, 
lighting fixtures, storage battery charging 
equipment, electric cranes, electric hoists 
and similar equipment, utilization equip-
ment, signaling systems, alarm systems, re-
mote control systems, local loud speaker and 
communication systems, ventilation piping, 
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