





ARTICLE 515 — BULK STORAGE PLANTS 5153

Table 515.3 Electrical Area Classifications

NEC Class I

Location Division Zone Extent of Classified Area

Indoor equipment installed in accordance with
Section 5.3 of NFPA 30 where flammable
vapor—air mixtures can exist under normal
operation

1

The entire area associated with such equipment
where flammable gases or vapors are
present continuously or for long periods of
time

Area within [.5 m (5 ft) of any edge of such
equipment, extending in all directions

Area between 1.5 m and 2.5 m (5 ft and 8 ft)
of any edge of such equipment, extending
in all directions; also, space up to 900 mm
(3 ft) above floor or grade level within 1.5 m
to 7.5 m (5 ft to 25 ft) horizontally from any
edge of such equipment'

Outdoor equipment of the type covered in
Section 5.3 of NFPA 30 where flammable
vapor—air mixtures may exist under normal
operation

The entire area associated with such equipment
where flammable gases or vapors are present
continuously or for long periods of time

Area within 900 mm (3 ft) of any edge of such
equipment, extending in all directions

Area between 900 mm (3 ft) and 2.5 m (8 ft) of
any edge of such equipment, extending in all
directions; also, space up to 900 mm (3 ft)
above floor or grade level within 900 mm to
3.0 m (3 ft to 10 ft) horizontally from any
edge of such equipment

Tank storage installations inside buildings

N —

BN —

All equipment located below grade level
Any equipment located at or above grade level

Tank — aboveground

Shell, ends, or roof and dike area

Vent

Floating roof with fixed outer roof

Floating roof with no fixed outer roof

Inside fixed roof tank

Area inside dike where dike height is greater than
the distance from the tank to the dike for
more than 50 percent of the tank
circumference

Within 3.0 m (10 ft) from shell, ends, or roof of
tank; also, area inside dike to level of top of
tank

Area inside of vent piping or opening

Within 1.5 m (5 ft) of open end of vent,
extending in all directions

Area between 1.5 m and 3.0 m (5 ft and 10 ft)
from open end of vent, extending in all
directions

Area between the floating and fixed roof sections
and within the shell

Area above the floating roof and within the shell

Underground tank fill opening

Any pit, or space below grade level, if any part is
within a Division 1 or 2, or Zone 1 or 2,
classified location

Up to 450 mm (18 in.) above grade level within
a horizontal radius of 3.0 m (10 ft) from a
Joose fill connection, and within a horizontal
radius of 1.5 m (5 ft) from a tight fill
connection

Vent — discharging upward

Area inside of vent piping or opening
Within 900 mm (3 ft) of open end of vent,
extending in all directions
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5153 ARTICLE 515 — BULK STORAGE PLANTS

Table 515.3 Continued

Location

NEC Class I
Division

Zone

Extent of Classified Area

Vent - discharging upward (cont’d.)

Drum and container filling — outdoors or indoors

2

Area between 900 mm and 1.5 m (3 ft and
5 ft) of open end of vent, extending in all
directions

Area inside the drum or container

Within 900 mm (3 ft) of vent and fill openings,
extending in all directions

Area between 900 mm and 1.5 m (3 ft and
5 ft) from vent or fill opening, extending in
all directions; also, up to 450 mm (18 in.)
above floor or grade level within a
horizontal radius of 3.0 m (10 ft) from vent
or fill opening

Pumps, bleeders, withdrawal fittings
Indoors

Outdoors

Within 1.5 m (5 ft) of any edge of such
devices, extending in all directions; also, up
to 900 mm (3 ft) above floor or grade level
within 7.5 m (25 ft) horizontally from any
edge of such devices

Within 900 mm (3 ft) of any edge of such
devices, extending in all directions. Also, up
to 450 mm (18 in.) above grade level
within 3.0 m (10 ft) horizontally from any
edge of such devices

Pits and sumps
Without mechanical ventilation

With adequate mechanical ventilation

Containing valves, fittings, or piping, and not
within a Division 1 or 2, or Zone 1 or 2,
classified location

Entire area within a pit or sump if any part is
within a Division 1 or 2, or Zone | or 2,
classified location

Entire area within a pit or sump if any part is
within a Division | or 2, or Zone 1 or 2,
classified location

Entire pit or sump

Drainage ditches, separators, impounding basins
Outdoors

Indoors

Area up to 450 mm (18 in.) above ditch,
separator, or basin; also, area up to 450 mm
(18 in.) above grade within 4.5 m (15 ft)
horizontally from any edge

Same classified area as pits

Tank vehicle and tank car? loading through open
dome

Area inside of the tank

Within 900 mm (3 ft) of edge of dome,
extending in all directions

Area between 900 mm and 4.5 m (3 ft and
15 ft) from edge of dome, extending in all
directions

Loading through bottom connections with
atmospheric venting

—_—

Area inside of the tank

Within 900 mm (3 ft) of point of venting to
atmosphere, extending in all directions

Area between 900 mm and 4.5 m (3 ft and
15 ft) from point of venting to atmosphere,
extending in all directions; also, up to
450 mm (18 in.) above grade within a
horizontal radius of 3.0 m (10 ft) from
point of loading connection
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515.3

Table 515.3 Continued

Location

NEC Class I
Division

Zone

Extent of Classified Area

Office and rest rooms

Unclassified

If there is any opening to these rooms within
the extent of an indoor classified location,
the room shall be classified the same as if
the wall, curb, or partition did not exist.

Loading through closed dome with atmospheric
venting

Loading through closed dome with vapor control

Within 900 mm (3 ft) of open end of vent,
extending in all directions

Area between 900 mm and 4.5 m (3 ft and
15 ft) from open end of vent, extending in
all directions; also, within 900 mm (3 ft) of
edge of dome, extending in all directions

Within 900 mm (3 ft) of point of connection of
both fill and vapor lines extending in all
directions

Bottom loading with vapor control or any bottom
unloading

Within 900 mm (3 ft) of point of connections,
extending in all directions; also up to
450 mm (18 in.) above grade within a
horizontal radius of 3.0 m (10 ft) from
point of connections

Storage and repair garage for tank vehicles

Garages for other than tank vehicles

—

Unclassified

h—

All pits or spaces below floor level

Area up to 450 mm (18 in.) above floor or
grade level for entire storage or repair
garage

If there is any opening to these rooms within
the extent of an outdoor classified location,
the entire room shall be classified the same
as the area classification at the point of the
opening.

Outdoor drum storage
Inside rooms or storage lockers used for the
storage of Class 1 liquids

2

Unclassified

Entire room

Indoor warehousing where there is no flammable
liquid transfer

Unclassified

If there is any opening to these rooms within
the extent of an indoor classified location,
the room shall be classified the same as if
the wall, curb, or partition did not exist.

Piers and wharves

See Figure 515.3.

!The release of Class I liquids may generate vapors to the extent that the entire building, and possibly an area
surrounding it, should be considered a Class 1, Division 2 or Zone 2 location.
>When classifying extent of area, consideration shall be given to fact that tank cars or tank vehicles may be
spotted at varying points. Therefore, the extremities of the loading or unloading positions shall be used.

[30:Table 8.2.2}
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le— 15 m (50 #t)
75m

/ “(est) :
Deck _ H
y N

75m

&I #
2

Open sump in deck for
draining lines and hoses

hoses

15 m (50 ft) —»
600 mm {
@®M| 75m@st
Z
I L
Z._Approach AI Pier
<«— Shore /
~—Water level
R owision 1 [/} bivisionz [ __| unclassitied
Notes:

(1) The "source of vapor" shalt be the operating envelope and stored position of the
outboard flange connection of the loading arm (or hose).
(2) The berth area adjacent to tanker and barge cargo tanks is to be Division 2 to the
following extent:

a. 7.6 m (25 ft) horizontally in alt directions on the pier side from that

portion of the hull containing cargo tanks

b. From the water level to 7.6 m (25 ft) above the cargo tanks at their

highest position
(3) Additional locations may have to be classified as required by the presence of other
sources of flammable liquids on the berth, by Coast Guard, or other regulations.
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i

Operating envelope
and stored position
of loading arms or

Figure 515.3 Marine Terminal Handling Flammable Liquids. [30:Figure 7.7.16]

515.4 Wiring and Equipment Located in Class 1 Loca-
tions. All electrical wiring and equipment within the Class
I locations defined in 515.3 shall comply with the appli-
cable provisions of Article 501 or Article 505 for the divi-
sion or zone in which they are used.

Exception: As permitted in 515.8.

515.7 Wiring and Equipment Above Class I Locations.

(A) Fixed Wiring. All fixed wiring above Class I locations
shall be in metal raceways, Schedule 80 PVC conduit, Type
RTRC marked with the suffix = XW, or Type MI, TC, or MC

cable.

(B) Fixed Equipment. Fixed equipment that may produce
arcs, sparks, or particles of hot metal, such as lamps and
lampholders for fixed lighting, cutouts, switches, recep-
tacles, motors, or other equipment having make-and-break
or sliding contacts, shall be of the totally enclosed type or
be constructed so as to prevent the escape of sparks or hot
metal particles.

70418

(C) Portable } idres or Other Utilization Equip-
ment. Portable lupiinaires or other utilization equipment
and their flexible cords shall comply with the provisions of
Article 501 or Article 505 for the class of location above
which they are connected or used.

515.8 Underground Wiring.

(A) Wiring Method. Underground wiring shall be in-
stalled in threaded rigid metal conduit or threaded steel
intermediate metal conduit or, where buried under not less
than 600 mm (2 ft) of cover, shall be permitted in rigid
nonmetallic conduit or a listed cable. Where rigid nonme-
tallic conduit is used, threaded rigid metal conduit or
threaded steel intermediate metal conduit shall be used for
the last 600 mm (2 ft) of the conduit run to emergence or to
the point of connection to the aboveground raceway. Where
cable is used, it shall be enclosed in threaded rigid metal
conduit or threaded steel intermediate metal conduit from
the point of lowest buried cable level to the point of con-
nection to the aboveground raceway.
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ARTICLE 516 — SPRAY APPLICATION, DIPPING, AND COATING PROCESSES §16.3

(B) Insulation. Conductor insulation shall comply with
501.20.

(C) Nonmetallic Wiring. Where rigid nonmetallic conduit
or cable with a nonmetallic sheath is used, an equipment
grounding conductor shall be included to provide for elec-
trical continuity of the raceway system and for grounding
of non—current-carrying metal parts.

§15.9 Sealing. Sealing requirements shall apply to hori-
zontal as well as to vertical boundaries of the defined Class
I locations. Buried raceways and cables under defined Class
I locations shall be considered to be within a Class I, Divi-
sion 1 or Zone 1 location.

515.10 Special Equipment — Gasoline Dispensers.
Where gasoline or other volatile flammable liquids or lig-
uefied flammable gases are dispensed at bulk stations, the
applicable provisions of Article 514 shall apply.

515.16 Grounding and Bonding. All metal raceways, the
metal armor or metallic sheath on cables, and all non-
current-carrying metal parts of fixed or portable electrical
equipment, regardless of voltage, shall be grounded atid
bonded as provided in Article 250.

Grounding and-bonding in Class I locations shall com-
ply with 501.30 for Class I, Division 1 and 2 locations and
505.25 for Class I, Zone 0, 1, and 2 locations.

FPN: For information on grounding for static protection,
see 4.5.3.4 and 4.5.3.5 of NFPA 30-2008, Flammable and
Combustible Liquids Code.

FPN: Rules that are followed by a reference in brackets
contain text that has been extracted from NFPA 33-2007,
Standard for Spray Application Using Flammable and
Combustible Materials, or NFPA 34-2007, Standard for
Dipping and Coating Processes Using Flammable or Com-
bustible Liquids. Only editorial changes were made to the
extracted text to make it consistent with this Code.

516.1 Scope. This article covers the regular or frequent
application of flammable liquids, combustible liquids, and
combustible powders by spray operations and the applica-
tion of flammable liquids, or combustible liquids at tem-
peratures above their flashpoint, by dipping, coating, or
other means.

FPN: For further information regarding safeguards for
these processes, such as fire protection, posting of warning
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signs, and maintenance, see NFPA 33-2007, Standard for
Spray Application Using Flammable and Combustible Ma-
terials, and NFPA 34-2007, Standard for Dipping and
Coating Processes Using Flammable or Combustible Lig-
uids. For additional information regarding ventilation, see
NFPA 91-2004, Standard for Exhaust Systems for Air Con-
veying of Vapors, Gases, Mists, and Noncombustible Par-
ticulate Solids.

516.2 Definitions. For the purpose of this article, the fol-
lowing definitions shall apply.

Spray Area. Normally, locations outside of buildings or local-
ized operations within a larger room or space. Such are nor-
mally provided with some local vapor extraction/ventilation
system. In automated operations, the area limits shall be the
maximum area in the direct path of spray operations. In
manual operations, the area limits shall be the maximum area
of spray when aimed at 180 degrees to the application surface.

Spray Booth. An enclosure or insert within a larger room
used for spray/coating/dipping applications. A spray booth
may be fully enclosed or have open front or face and may
include separate conveyor entrance and exit. The spray
booth is provided with a dedicated ventilation exhaust but
may draw supply air from the larger room or have a dedi-
cated air supply.

Spray Room. A purposefully enclosed room built for
spray/coating/dipping applications provided with dedicated
ventilation supply and exhaust. Normally the room is con-
figured to house the item to be painted, providing reason-
able access around the item/process. Depending on the size
of the item being painted, such rooms may actually be the
entire building or the major portion thereof.

516.3 Classification of Locations. Classification is based
on dangerous quantities of flammable vapors, combustible
mists, residues, dusts, or deposits.

(A) Class I, Division 1 or Class 1, Zone 0 Locations. The

following spaces shall be considered Class I, Division 1, or

Class I, Zone 0, as applicable:

(1) The interior of any open or closed container of a flam-
mable liquid

(2) The interior of any dip tank or coating tank

FPN: For additional guidance and explanatory diagrams,
see 4.3.5 of NFPA 33-2007, Standard for Spray Application
Using Flammable or Combustible Materials, and Sections
4.2, 4.3, and 4.4 of NFPA 34-2007, Standard for Dipping
and Coating Processes Using Flammable or Combustible
Ligquids.

(B) Class I or Class I1, Division 1 Locations. The follow-
ing spaces shall be considered Class I, Division 1, or Class
I, Zone 1, or Class II, Division 1 locations, as applicable:

70-419



516.3 ARTICLE 516 — SPRAY APPLICATION, DIPPING, AND COATING PROCESSES

(1) The interior of spray booths and rooms except as spe-
cifically provided in 516.3(D).

(2) The interior of exhaust ducts.

(3) Any area in the direct path of spray operations.

(4) For open dipping and coating operations, all space
within a 1.5-m (5-ft) radial distance from the vapor
sources extending from these surfaces to the floor. The
vapor source shall be the liquid exposed in the process
and the drainboard, and any dipped or coated object
from which it is possible to measure vapor concentra-
tions exceeding 25 percent of the lower flammable
limit at a distance of 300 mm (1 ft), in any direction,
from the object.

(5) Sumps, pits, or belowgrade channels within 7.5 m
(25 ft) horizontally of a vapor source. If the sump, pit,
or channel extends beyond 7.5 m (25 ft) from the vapor
source, it shall be provided with a vapor stop or it shall
be classified as Class I, Division 1 for its entire length.

(6) All space in all directions outside of but within 900 mm
(3 ft) of open containers, supply containers, spray gun
cleaners, and solvent distillation units containing flam-
mable liquids.

(C) Class I or Class II, Division 2 Locations. The follow-
ing spaces shall be considered Class I, Division 2, or Class
I, Zone 2, or Class 11, Division 2 as applicable.

(1) Open Spraying. For open spraying, all space outside
of but within 6 m (20 ft) horizontally and 3 m (10 ft)
vertically of the Class I, Division 1 or Class I, Zone 1
location as defined in 516.3(A), and not separated from it
by partitions. See Figure 516.3(C)(1). [33:6.5.1]

(2) Closed-Top, Open-Face, and Open-Front Spraying.
If spray application operations are conducted within a
closed-top, open-face, or open-front booth or room, any
electrical wiring or utilization equipment located outside of
the booth or room but within the boundaries designated as
Division 2 or Zone 2 in Figure 516.3(C)(2) shall be suitable
for Class I, Division 2, Class 1, Zone 2, or Class II, Divi-
sion 2 locations, whichever is applicable. The Class 1, Di-
vision 2, Class I, Zone 2, or Class 11, Division 2 locations
shown in Figure 516.3(C)(2) shall extend from the edges of
the open face or open front of the booth or room in accor-
dance with the following:

(a) If the exhaust ventilation system is interlocked with
the spray application equipment, the Division 2 or Zone 2
location shall extend 1.5 m (5 ft) horizontally and 900 mm
(3 ft) vertically from the open face or open front of the
booth or room, as shown in Figure 516.3(C)(2), top.

(b) If the exhaust ventilation system is not interlocked
with the spray application equipment, the Division 2 or
Zone 2 location shall extend 3 m (10 ft) horizontally and
900 mm (3 ft) vertically from the open face or open front of
the booth or room, as shown in Figure 516.3(C)(2), bottom.
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Figure 516.3(C)(1) Electrical Area Classification for Open
Spray Areas. [33:Figure 6.5.1]

For the purposes of this subsection, interlocked shall
mean that the spray application equipment cannot be oper-
ated unless the exhaust ventilation system is operating and
functioning properly and spray application is automatically
stopped if the exhaust ventilation system fails. [33:6.5.2.2]

(3) Open-Top Spraying. For spraying operations con-
ducted within an open top spray booth, the space 900 mm
(3 ft) vertically above the booth and within 900 mm (3 ft)
of other booth openings shall be considered Class I, Divi-
sion 2; Class I, Zone 2; or Class II, Division 2. [33:6.5.3]

(4) Enclosed Booths and Rooms. For spraying operations
confined to an enclosed spray booth or room, the space
within 900 mm (3 ft) in all directions from any openings
shall be considered Class I, Division 2; or Class I, Zone 2;
or Class II, Division 2 as shown in Figure 516.3(C)(4).
[33:6.54]

(5) Dip Tanks and Drain Boards — Surrounding Space.
For dip tanks and drain boards, the 914-mm (3-ft) space
surrounding the Class I, Division 1 or Class I, Zone 1
location as defined in 516.3(A)}4) and as shown in Figure
516.3(C)(5). [34:6.4.4]

(6) Dip Tanks and Drain Boards — Space Above Floor.
For dip tanks and drain boards, the space 900 mm (3 ft)
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Figure 516.3(C)(2) Class I, Division 2, Class 1, Zone 2, or
Class I1, Division 2 Locations Adjacent to a Closed Top, Open
Face, or Open Front Spray Booth or Room. [33:Figures
6.5.2(a) and 6.5.2(b)]
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Figure 516.3(C)(5) Electrical Area Classification for Open Processes Without Vapor
Containment or Ventilation. [34:Figure 6.4(a)]
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above the floor and extending 6 m (20 ft) horizontally in all
directions from the Class I, Division 1 or Class I, Zone 1
location.

Exception: This space shall not be required to be consid-
ered a hazardous (classified) location where the vapor
source area is 0.46 m? (5 fi%) or less and where the contents
of the open tank trough or container do not exceed 19 L
(5 gal). In addition, the vapor concentration during opera-
tion and shutdown periods shall not exceed 25 percent of
the lower flammable limit outside the Class 1 location
specified in 516.3(B)(4). [34:6.4.4 Exception]

(7) Open Containers. All space in all directions within
600 mm (2 ft) of the Division 1 or Zone | area surrounding
open containers, supply containers, spray gun cleaners, and
solvent distillation units containing flammable liquids, as
well as the area extending 1.5 m (5 ft) beyond the Division
1 or Zone 1 area up to a height of 460 mm (18 in.) above
the floor or grade level. [33:6.6.2]

(D) Enclosed Coating and Dipping Operations. The
space adjacent to an enclosed dipping or coating process or
apparatus shall be considered unclassified. [34:6.5.3]

Exception: The space within 900 mm (3 ft) in all directions
from any opening in the enclosures shall be classified as
Class I, Division 2 or Class I, Zone 2, as applicable.
[34:6.5.2]

(E) Adjacent Locations. Adjacent locations that are cut
off from the defined Class I or Class 11 locations by tight
partitions without communicating openings, and within
which flammable vapors or combustible powders are not
likely to be released, shall be unclassified.

(F) Unclassified Locations. Locations using drying, cur-
ing, or fusion apparatus and provided with positive me-
chanical ventilation adequate to prevent accumulation of
flammable concentrations of vapors, and provided with ef-
fective interlocks to de-energize all electrical equipment
(other than equipment identified for Class I locations) in
case the ventilating equipment is inoperative, shall be per-
mitted to be unclassified where the authority having juris-
diction so judges.

FPN: For further information regarding safeguards, see
NFPA 86-2007, Standard for Ovens and Furnaces.

516.4 Wiring and Equipment in Class I Locations.

(A) Wiring and Equipment — Vapors. All electrical wir-
ing and equipment within the Class I location (containing
vapor only — not residues) defined in 516.3 shall comply
with the applicable provisions of Article 501 or Article 505,
as applicable.

70-422

(B) Wiring and Equipment — Vapors and Residues.
Unless specifically listed for locations containing deposits
of dangerous quantities of flammable or combustible va-
pors, mists, residues, dusts, or deposits (as applicable),
there shall be no electrical equipment in any spray area as
herein defined whereon deposits of combustible residue
may readily accumulate, except wiring in rigid metal con-
duit, intermediate metal conduit, Type MI cable, or in metal
boxes or fittings containing no taps, splices, or terminal
connections. [33:6.4.2]

(C) Nlumination, Illumination of readily ignitible areas

through panels of glass or other transparent or translucent

material shall be permitted only if it complies with the

following:

(1) Fixed lighting units are used as the source of illumina-
tion.

(2) The panel effectively isolates the Class I location from
the area in which the lighting unit is located.

(3) The lighting unit is identified for its specific location.

(4) The panel is of a material or is protected so that break-
age is unlikely.

(5) The arrangement is such that normal accumulations of
hazardous residue on the surface of the panel will not

be raised to a dangerous temperature by radiation or
conduction from the source of illumination.

(D) Portable Equipment. Portable electric luminaires or
other utilization equipment shall not be used in a spray area
during spray operations.

Exception No. 1: Where portable electric himingires are
required for operations in spaces not readily illuminated by
fixed lighting within the spraying area, they shall be of the
type identified for Class 1, Division 1 or Class 1, Zone |
locations where readily ignitible residues may be present.
[33:6.9 Exception]

Exception No. 2: Where portable electric drying apparatus
is used in automobile refinishing spray booths and the fol-
lowing requirements are met:

(a) The apparatus and its electrical connections are not
located within the spray enclosure during spray operations.

(b) Electrical equipment within 450 mm (18 in.) of the
floor is identified for Class I, Division 2 or Class I, Zone 2
locations.

(c) All metallic parts of the drying apparatus are elec-
trically bonded and grounded.

(d) Interlocks are provided to prevent the operation of
spray equipment while drying apparatus is within the spray
enclosure, to allow for a 3-minute purge of the enclosure
before energizing the drying apparatus and to shut off dry-
ing apparatus on failure of ventilation system.
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