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PART 1 - ALL PRODUCTS

INTRODUCTION

1 Scope

1.1

These requirements cover ballasts of the resistance, reactance, and electronic (high frequency)

types for use with fluorescent lamps involving a potential of 2500 volts or less in accordance with the
National Electrical Code, ANSI/NFPA 70.

1.2 A fluorescent-lamp ballast may be determined by investigation to be acceptable for use, in a fixture

or other devic

with electric-discharge lamps of other than the fluorescent type

1.3  Fluoresq
Ballasted Lan
this Standard

1.4 A produ
from those co
or injury to
requirements
product who
requirements
shall be propg
implementatiq

2 Glossary
2.1

2.2 BALLAS
current of a |
starting voltad

2.3 CHEES
cheesecloth i
the trade as &
the other dirg

For the purpose of this standard the following definitions apply.

nps and Lamp Adapters, UL 1993. The component ballast is evaluated to re

ct that contains features, characteristics, components, materials; or systems n
vered by the requirements in this standard, and that involves a risk of fire or of
persons shall be evaluated using appropriate additional component an
to maintain the level of safety as originally anticipated by the intent of th
be features, characteristics, components, materials, or systems conflict
or provisions of this standard does not comply with this standard. Revision o
sed and adopted in conformance with the methods employed for developmen
n of this standard.

T — A device that by means of reactance or resistance, singly or in combing
bmp to the required.value for proper operation and, where necessary, prov,
e; and in the case-Of fapid start circuits, provides for low-voltage lamp filament

FCLOTH —_Used in abnormal condition tests as an indicator of a fire haz
5 to be rurdning 14 — 15 square yards per pound (26 — 28 m?/kg), and have wh
count of 82 X 28; that is, for any square inch, 32 threads in one direction ang
ction“(for any square centimeter, 13 threads in one direction and 11 threag

direction).

ent self ballasted lamps and ballast adaptors are evaluated using the~Standard for Self-

bquirements in

ew or different
electric shock
i end-product
s standard. A
with specific
[ requirements
, revision, and

tion, limits the
des adequate
heating.

ard. Bleached
at is known to
28 threads in
s in the other

2.4 CLASS P PROTECTED BALLAST — A ballast that is integrally protected from overheating, where the
ballast and protection combination comply with the requirements in this standard.

2.5 COMPACT FLUORESCENT LAMP — A fluorescent lamp of a small compact shape (such as a folded
construction) with all contacts terminating in a single base that performs the entire mechanical support
function.

2.6 CONDITIONED LAMP — A new lamp that has been operated for a minimum of 100 hours.
2.7 CONVENTIONAL MAGNETIC BALLAST — A ballast that consists of a coil of wire wound on a core

and operates at the supply line frequency. A conventional magnetic ballast is either a transformer type or
simple reactance type. A power capacitor is able to be provided with the magnetic ballast.
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2.8 DEACTIVATED LAMP — A lamp end-of-life failure mode, that is caused by the depletion of the
filament emission material so that the lamp cannot be ionized.

2.9 ELECTRONIC BALLAST - A ballast involving high frequency switching that is controlled by active
components (transistors, thyristors, and the like), and with the lamp ballasting impedance provided by a
series capacitive or inductive reactance appropriate for the high switching frequency. The lamps and
ballasting impedance may be connected either directly or by means of an isolating transformer to the
switching transistors.

2.10 FIXED BALLAST — A ballast intended to be permanently connected electrically.

2.1
usually have 4

INSTANT-START CIRCUIT — A circuit that employs a high open-circuit voltage to start lamps that
single contact at each end.

and the other
er an instant-

212 LEAD-L
lamp in series
start or preheg

AG CIRCUIT — A two-lamp circuit that has one lamp in series with an inductor
with a capacitor to attain a high power factor. Generally, it may be part of eith
t circuit.

213 LIVE P bnnected to a
grounded (ned

ARTS — Metallic parts intended to carry voltage or currefit."A part that is ¢
tral) supply conductor is determined to be a live part.

214 MEASUREMENT INDICATION UNIT (MIU) — The outplt voltage across the meter, in millivolts
RMS, in the measurement instrument in Figure 23.2, divided-by 500 ohms. The instrument indication is

equal to the
not always a ¢
the leakage cU

2.15 POWEH
a) In sq

b) Acrg
factor g

2.16 PREHH
or automatic s
lamp. The star

217 RAPID-

iy

S value in milliamperes when the frequency\s 60 Hz (sinusoidal current). 1
irect indication of the RMS or other commen amplitude quantifier of leakage
rrent is of complex waveform or frequency-other than 50 or 60 Hz.

R CAPACITOR — A capacitor that is'éonnected:

'he reading is
current when

ries with a lamp or lamps and-provides the ballast impedance for the lamp curfent; or

ss the input leads of the-ballast or across an extension of the primary wind
orrection.

AT CIRCUIT —'Acircuit with a ballast connected in series with a lamp, and ha
tarter that functions to cause an initial heating of the lamp filaments prior t

ter, when'elosed, connects the two lamp filaments in series in the ballast circuif.

START CIRCUIT — A circuit employing continuously heated lamp filaments,

ng for power-

ing a manual
D ionizing the

along with an

open-circuit v(

Itage for the ballast to start a lamp without a starter. The lamps usually hav

B miniature or

medium bi-pin contacts or specific sockets (for example, circular lamps) for sizes smaller than 40 watts or
recessed contacts for the larger 800 and 1500 milliampere sizes. A metal reflector connected to ground is
needed near the lamps to ensure starting.

2.18 REACTANCE BALLAST — A ballast, the impedance of which is provided by:

a) Inductive reactance;

b) Capacitive reactance; or

c) Both

inductive and capacitive reactance.

219 REACTOR (SIMPLE REACTANCE) BALLAST - A reactance type ballast in which the lamp
ballasting impedance is provided by a single coil inductor — not a transformer or inductor with additional
components.
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2.20 RESISTANCE BALLAST — A ballast in which the impedance is provided by a resistor or resistance

wire.

2.21

TWO-WINDING TRANSFORMER (ISOLATING TYPE) BALLAST — A ballast having independent,

insulated primary and secondary windings with no common connection between them, except that a
minimum resistor of 470,000 ohm may be connected between the windings to aid in lamp starting.

3 Components

3.1

Except as indicated in 3.2, a component of a product covered by this standard shall comply with the

requirements for that component. See Appendix A for a list of standards covering components generally
used in the products covered by this standard.

3.2 A compq

a) Inv
produg

b)Iss

3.3 A comp
use.

3.4 Specific
capabilities.
temperatures

4 Units of Measurement

4.1 Values s
approximate i

nent is not required to comply with a specific requirement that:

blves a feature or characteristic not required in the application of-the com
t covered by this standard, or

Iperseded by a requirement in this standard.

components are incomplete in construction features or restricted in
Buch components are intended for use Oply under limited conditions, su
not exceeding specified limits, and shall be*used only under those specific con

tated without parentheses are the requirement. Values in parentheses are
hformation.

ponent in the

bnent shall be used in accordance with its rating established for the intended conditions of

performance
ch as certain
ditions.

explanatory or

4.2 All valugs of voltage and cusrent are true rms values unless otherwise indicated.

5 Undated References

5.1 Any undated reference to a code or standard appearing in the requirements of this stgndard shall be
interpreted aq referring to the latest edition of that code or standard.

CONSTRUCTION

6 General

6.1 A fluorescent-lamp ballast is categorized according to the use for which it is intended. A ballast in

one category is acceptable, with respect to protection against corrosion, for use as a ballast in the

category that

a)Ani

precedes it in the following list:

ndoor ballast is only intended for use indoor, dry location.

b) A Type 1 outdoor ballast is acceptable for use in:

1) Outdoor equipment;

2) A fixture intended for use in wet or damp locations; or
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3) An outdoor sign if the ballast is within an overall electrical enclosure.

c) A Type 2 outdoor ballast is intended for use in:

1) Outdoor equipment;

2) A fixture intended for use in wet or damp locations; or

3) An outdoor sign if the ballast, in addition to its own enclosure, is within an overall

enclosure.

d) A weatherproof ballast is intended for exposure to the weather without an additional enclosure.

6.2 Materialg
subjected duri

employed in a ballast shall not be adversely affected by the temperatures tg V
hg normal operation. See 11.2, 13.2.4, and 13.2.5.

7 Mechanical Assembly

7.1 A ballast
resist the abu
injury to pers|
displacement

8 Enclosure
8.1 General
8.1.1 A ballg
investigated a

requirements {

Exception: A

shall be formed and assembled so that it will have the necessary strength
bes to which it is likely to be subjected, without increasingcthe’risk of fire, ele
pns due to total or partial collapse resulting in a reduction of spacings,
bf parts, or other defects.

vhich they are

and rigidity to
ttric shock, or
loosening or

st shall be provided with an enclostre of metal or of a polymeric material that has been

hd found to be evaluated for the ‘intended use. See Polymeric Materials, S
or a polymeric material used as‘an enclosure.

reactor ballast intended(foruse within the enclosure of other equipment ma

core-and-coil pallast.

8.1.2 Aballa

a) All s

5t is determined-to-be enclosed when:

pams are overlapped, except that a total length of not more than 3 inches (76

seam meets the‘intent of this requirement when no opening in such seam is mo

square
inch (1

inch«(3:23 mm?) in area and the total area of such openings is no more than
51:29.mm?); and

ection 20, for

y be an open

2 mm) of butt
e than 0.005
0.250 square

b) The perimeter of each opening for a lead wire fits closely around the wire that it encircles. An
opening of 1/8 inch (3.2 mm) diameter or less complies with this requirement.

Exception No.

1: Laminated core sections are not required to be enclosed.

Exception No. 2: A Class P ballast without potting is not required to have lapped seams where parts of the
enclosure are joined.

8.1.3 A Class P electronic ballast is able to have openings for ventilation when:

a) The ballast is provided with an overcurrent protective device rated 5 A or less or is provided with
a foil trace that meets the requirements of this standard;
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b) Circular openings have a diameter not exceeding 3 mm (0.12 inch) and minimum spacing
between circular openings is 3 mm (0.12 inch);

¢) Rectangular (or square) openings have dimensions not exceeding 3 mm (0.12 inch) across and
30 mm (1.18 inch) in length; and

d) The pattern of openings for metal enclosures is such that the through air spacings (clearance)
between live parts and the dead metal enclosure is not reduced below the values specified in
Spacings, Section 19, when the enclosure is subjected to the Rod Pressure Loading Test, Section
41. (The pattern of openings for plastic enclosures is not specified).

A Class P electronic ballast shall be marked in accordance with 45.5.10.

8.1.4 The thickness of a cast- or sheet-metal enclosure shall be in accordance with Table’§.1.

Table 8.1
Thickness of metal enclosures
Metal Minimum thicknessj.inch (mm)
At small, flat, non-reinforced surfaces At relatively large nontreinforced flat
and at surfaces that are reinforced.by. surfaceg
curving, ribbing, or the like

Die-cast metal 3/64 (1.2) 5/64 (2.0
Cast malleable |ron 1/16 (1.6) 3/32 (2.4
Other cast metd| 3/32 (2.4) 1/8 (3.2
Uncoated sheef steel 0.026.(0:66)>° 0.026 (0.66)>°
Galvanized shekt steel 0.029 (0.74)? 0.029 (0.74)2
Nonferrous shegt metal (including 0.032 (0.81)° 0.032 (0.8])°
extruded)

NOTE - These pre minimum dimensions based-onnominal metal gauge thicknesses, for example, 22 Manufacturer's Sheet
Gauge, is 0.03( inch, nominal, 0.026 inch minimum. Because of the tolerance in metal gauge sizes, metal thickneps is to be
increased so it i never less than the spegified minimum.

2See 8.1.5.

® Uncoated shegt steel or nonferrols sheet metal with a minimum thickness of 0.020 inch (0.51 mm) meets the intent of the
requirement when:

1) The|ballast is/intended to be used indoors only or marked for Type 1 outdoor use;

2) The|overall weight is less than 8.8 pounds (4.0 kg); and

3) The tattastiscomptetety compound-fitted; or the battast compties with theCrushing Resistarceamd Resistance to

Impact tests described in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

Note that the metal is uncoated when measured, however, it shall have an additional metallic or organic coating when the ballast is
marked "Type 1 outdoor use."

8.1.5 A sheet-steel enclosure of a weatherproof ballast shall not be less than 0.056 inch (1.42 mm) thick
if galvanized steel, and not less than 0.053 inch (1.35 mm) thick if uncoated steel.

8.1.6 A closure for a hole no larger than 1/2 square inch (323.0 mm?) in area in the base of a metal
enclosure complies with this requirement if:

a) The closure is not less than 0.014 inch (0.36 mm) thick;

b) The surrounding metal is reinforced by forming; and
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c) The closure is secured in place so that it cannot be removed without the use of a tool.

8.1.7 Fiber or phenolic-composition sheet material used for an end piece of the enclosure of a reactance
ballast shall not be less than 1/16 inch (1.6 mm) thick, and shall be:

a) Secured in place so that all seams are closed; and

b) Rigidly supported to prevent displacement or removal.

Exception: An end piece of insulating material of small area that serves principally as a bushing for a lead
may be not less than 1/32 inch (0.8 mm) thick if the exposed area of the piece is not more than 1/4 square
inch (161.0 mm?), and if the insulating material is supported in a complete frame or rests on the metal

enclosure arogrmd-theentire [Jc'llllllctc'l. See134:

8.1.8 Fibers
for outdoor us
covered comp

8.2 Raintightness

8.2.1 A weat
when tested in

Exception: Th

8.2.2 Means
knockout or ur

9 Means for

9.1 A ballast
otherwise arrg

9.2 A ballast

hall not be employed for any part of the enclosure or for lead bushings-of a bz
b, and fibrous material shall not be used for any internal part of an outdoor ball
etely with a material that will prevent the absorption of moisture by the fibrous

herproof or Outdoor Type 2 ballast shall be constructed so that it excludes
accordance with the Water-Spray Test, Section 37

b Water-Spray Test is not required when a ballast'is fully potted.

for drainage shall be provided in the enclosure of a weatherproof balla
threaded conduit opening.

Mounting

intended for permanent nstallation shall have at least two mounting feet or ea
hged for support at not:less than two points to reduce the likelihood of turning.

intended for permanent installation and provided with a single, threaded nip

intent of the
assembly to a
located outsid

9.3 A ballas

equirements.when the nipple is a standard trade size long enough for tw
fixture enelosure. The ballast enclosure shall be evaluated for a construction
a fixtureenclosure.

connécted in the power-supply cord, as specified in 46.3.1, shall not have s

llast intended
ast unless it is
material.

b beating rain

5t that has a

rs, or shall be

ple meets the
b locknuts for
with a ballast

crew holes or

10 Protection Against Corrosion

10.1

10.1.1

General

An enclosure constructed of iron or steel shall be protected against corrosion by plating, painting,

or the equivalent. Both inside and outside surfaces of an enclosure shall be protected against corrosion.

Exception: A protective coating need not be applied to:

a) The interior of a ballast enclosure that is completely filled with potting compound; or

b) Flat metal surfaces that are tightly clamped together.
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10.1.2 Exposed surfaces of the iron from which a core is assembled shall be protected against corrosion.

10.2 Outdoor ballasts

10.2.1

corrosion in accordance with 10.1.1 and 10.1.2.

A ferrous-metal enclosure of a ballast marked for Type 1 outdoor use shall be protected against

10.2.2 A ferrous-metal enclosure of a ballast marked for Type 2 outdoor use shall be protected against
corrosion as specified in Table 10.1.

Exception No. 1: The interior of a compound filled section of a ballast need not be so protected.

Exception Ng
comparative

conforming W
Among the fa
system are eX

. 2: A steel enclosure provided with an organic coating complies with this
fests with galvanized-sheet steel (without annealing, wiping or other sutfg
ith ASTM coating Designation G60 indicate the coating provides equivalg
ctors that are to be taken into consideration when judging the acceptability of
posure to salt spray, and moist carbon dioxide-sulphur dioxide-airmixtures.

Table 10.1
Sheet-steel coatings

requirement if
ce treatment)
bnt protection.
such a coating

Type of coating

Coating designation g
inches (m

r thickness in
m)

(A)
(B)

G60 or AG
Zinc coating other than Type (A) 0.00041 (0.0

Hot-dipped mill-galvanizedsteel

Da
04)°

@ Conforming w|
no less than 40

b Average thick

th the coating Designation G60 (galvanized)-of/A60 (alloy) in Table 1 of the ASTM Designation A6
percent of the zinc on any side, based on the\minimum single-spot-test requirement in the ASTM (

ess with a spot minus tolerance of 0.00007 inch (0.00178 mm).

b3/A653M, with
esignation.

10.2.3 Cute
likelihood of ¢

a) Mar

b) Mar
of G6(

10.24 A no

dges and punched holes.of a steel enclosure for a ballast need not be treated
prrosion if the ballastiis:

ked for Type 1 poutdoor use, and the steel enclosure is prepainted; or

or G90x-

nferrous enclosure for a ballast marked either Type 1 or Type 2 outdoo

to reduce the

ked for Type-t or Type 2 outdoor use and provided with a metallic ASTM coating Designation

use may be

employed wit

t H + 43
TOUT CUITOUSIUTT PTUTCUTIOTT.

10.3 Weatherproof ballasts

10.3.1

coating of zinc that complies with one of the following:

A ferrous metal enclosure of a weatherproof ballast shall be protected against corrosion with a

a) Hot-dipped mill-galvanized sheet steel conforming with the coating Designation G90 in Table 1
of the Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated
(Galvannealed) by the Hot-Dip Process, ASTM A653/A653M, with not less than 40 percent of the
zinc on any side, based on the minimum single-spot-test requirement in the ASTM specification.
The weight of zinc coating may be determined by any acceptable method; however, in case of
question, the weight of coating shall be established in accordance with the Standard Test Method
for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or Zinc-Alloy Coatings, ASTM
A90/A90M.
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b) A zinc coating, other than that provided on hot-dipped mill-galvanized sheet steel, uniformly
applied to an average thickness of not less than 0.00061 inch (0.015 mm) on each surface with a
minimum thickness of 0.00054 inch (0.014 mm). The thickness of the coating shall be established
by the Metallic-Coating-Thickness Test, Section 36. An annealed coating shall also comply with the

require

mentin 10.3.5.

10.3.2 Ordinary painting or ordinary baked enamel is not considered to provide the necessary degree of
protection for a cast-iron enclosure or exposed parts of a ballast core of a weatherproof ballast.

10.3.3 Hinges and other attachments of a weatherproof ballast shall be resistant to corrosion.

10.3.4 Metals shall be used in combinations that are galvanically compatible.

10.3.5 An an
the bent or fo
considered d

section is visi
considered to

11 Compou
1.1 Anencl
potting compo

Exception No,
surfaces are

spacings for a
Electrical Part.

Exception No.
with compoun

a) The

Protection Against Corrosion, Section 10; and

b) Spa
adjace

nealed zinc coating that is bent or similarly formed after annealing shalkalso
med area if the bending or forming process damages the zinc coating! The z
maged if flaking or cracking of the zinc coating at the outside radius’of the b
ble at 25 power magnification. Simple sheared or cut edges and-punched

be formed but extruded and rolled edges and holes shall comply with this requ

nd

bsed Type 1 outdoor, Type 2 outdoor, or weatherproof ballast shall be complg
und. See 10.2.2.

1: A ballast enclosure need not be completely filled with potting compound
n accordance with the requirements for Protection Against Corrosion in S¢
ny uninsulated live parts are in accordance with the requirements in Section 1

5

D.

2: An electronic-ballast enclosure need not be provided with potting or may bé
) if:

interior surfaces areprotected against corrosion in accordance with the re

Cings with orwithout a conformal coating that complies with Section 17, are 1
ht uninsulated live parts and any uninsulated live part and accessible dead met

11.2 Compo

temperature t¢_which it is likely to be subjected during normal and abnormal operation.

ndishall not soften to the extent that it does not perform its intended fuy

be painted in
inc coating is
ent or formed
holes are not
rement.

tely filled with

if the interior
betion 10 and
9, Spacing of

partially filled

quirements in

naintained for
al parts.

nction at the

q

A

ee 6.2, 14.4,

27.5, and footnote (b) of Table 25.1.

11.3 For a resistance ballast, a heat-resistant compound shall comply with the requirement in 11.2; but
another material may be used if, upon investigation, the material is found to have heat-resistant properties
intended for the application.

12 Insulating Materials

12.1 A coil shall be provided with insulation between the windings and the core and the enclosure, and
between windings that operate at a different potential or that are not electrically conductively connected to
each other. Insulation, unless inherently moisture resistant, shall be treated so as to be resistant to
moisture. Film coated wire does not require additional treatment to resist moisture absorption. See also
20.11.
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Exception: Bifilar wound coils, such as on an EMI filter, shall not be used with additional sheet insulating
materials between the coils, unless the coils are in a metal enclosure and are protected by a supply fuse of
5 amp or less.

12.2 For other than coil forms, a material used as the mounting of uninsulated live parts shall be
porcelain, phenolic, or cold-molded composition, or other thermoplastic or thermosetting material that
complies with the appropriate requirements for Polymeric Materials, Section 20.

12.3 Insulating materials of a coil device shall be rated for the temperatures involved in accordance with
the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B, as determined during
both the Normal Temperature Test, Section 25, and the Abnormal Temperature Test, Section 26 of this
standard. Also see 20.11.

12.4 A call
Temperature
insulation sys

Hevice that operates above Class 105 temperature limits as indicated-in| bgth the Normal
Test, Section 25, and the Abnormal Temperature Test, Section 26{ shall ihcorporate an
em that complies with the Standard for Systems of Insulating Materials — Gengral, UL 1446.

e insulation system is not required to comply with UL 1446 when the coil devige is located in

ballast and:

Exception: TH
an electronic

blves a potential less than 30 V rms (42.4 V peak);(and has power less [than 50 watts

ble when determined in accordance with 29.6;

a) Inv
availa
b) Is ap electromagnetic interference filter component:

1) Connected on the load side of an overcurrent protective device rated 5 A of less;
2) Incorporating a single winding; or

3) Incorporating rigid, fixed insulation between coils connected to opposite pd
a bobbin or spacer);

larity (such as

c)ls g bobbin with a

magné

winding consisting only. of film coated magnet wire wound on an insulating
tic core isolated from.ground or accessible dead metal; or

d) Dog accessible low

voltag

s not provide efegtrical isolation between primary and output or primary and
b circuits.

12.5 An ins
mm), or mica
semiconductd

Llating, pad made of silicone rubber and having a minimum thickness of 0.
and having a minimum thickness of 0.004 inch (0.10 mm) is acceptable for the

r.device to accessible dead metal provided the voltage is 120 volts (170 volts

05 inch (0.13
insulating of a
, peak) or less

between the

device's metat—part—and—its—mounting—Another—msutating—Tmateriat—can

be considered

acceptable provided the material has a Relative Temperature index as determined by the Standard for
Polymeric Materials— Long Term Property Evaluations, UL 746B exceeds the temperature found in the
Normal Temperature Test, Section 25, and the material acceptably withstands the Dielectric-Voltage
Withstand Test, Section 32.

12.6 An insulating material having a minimum thickness of 0.010 inch (0.25 mm) is acceptable for
insulation between the soldered side of a printed wiring board and the ballast enclosure provided the
material is prevented from bearing against sharp points, although random contact is acceptable. Potting
compound surrounding the liner is considered to provide adequate protection of the insulating liner. For
other applications, such as insulation between a wound coil and the ballast enclosure, a sheet insulating
material other than paper or polyester, shall have puncture resistance equal to or greater than the average
puncture force of 0.005 inch (0.13 mm) polyester.
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12.7 A Type 1 outdoor ballast that is not provided with an enclosure, such as in an open-core-and-coil
type, shall:

a) Be impregnated to reduce the risk of absorption of moisture.

Exception: A bobbin of nylon or other molded plastic meets the intent of the requirement without
further impregnation.

b) Have lead wire insulation that complies with 13.2.2.
c) Comply with the Humidity-Conditioning Test, Section 38.

d) Have rated output of 300 volts or less.

12.8 An outdoor rated ballast that is not potted into an enclosure or have conformally” dqoated printed
wiring board shall be subjected to the Humidity Conditioning Test, Section 38.

13 Supply ahd Load Connections

13.1 Terminpal and lead wire compartments
13.1.1 A terminal compartment or splice compartment for the connection of the source pf supply and
lamp lead wirgs shall provide field wiring space for the incoming wires and splices to the ballast lead wires.

Field wire sizelis expected to be 12 AWG (3.3 mm?). See 13.1.8.

Exception: A Rallast marked for use only in signs, in accordance with 45.5.1, is expected to have 14 AWG
(2.1 mm?) field wires.

13.1.2 The field wiring compartment volume shall be at least the sum of the number of th¢ specific wire
volume allowgnces from Table 13.1, multiplied by the number of specific wire sizes. Seg Section 42,
Volume Methdd of Measurement, for the procedure to determine the field wiring compartment volume.

Conductor size for determination of the -Ir-ﬁmfnl?nz terminal or splice compartment volume
Conductor volume

Yize of condiictor, AWG (mm?) in® (cd)
18 (0.82) 0.5 (8.2)
16 (1.3) 0.6 (9.8)
14 (2.1) 0.75 (12.3)
12 (3.3) 1.0 (16.4)
10 (5.3) 1.7 (27.9)

Example: An autotransformer ballast has a 120 volt input and operates two F32TB lamps in a rapid start design. All ballast wires
(2 supply and 6 lamp) are 18 AWG. There are two incoming 12 AWG supply wires and six incoming 18 AWG wires from the
lampholders.

Required Volume =14 x0.5+2x 1.0 =9in®=147.8 cm®

13.1.3 The wire count shall include:

a) Branch circuit wires entering a terminal or wire compartment (for the purposes of calculating

compartment volume, incoming supply wires are assumed to be 12 AWG (3.3 mm?) or 14 AWG

(2.1 mm?) per the exception to 13.1.1, and the lamp circuit wires are assumed to be 18 AWG (0.82
2y.

mm®<);
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b) Lamp wires entering a terminal or wire compartment;

c¢) Grounding wires provided with the ballast;

d) Ballast wires for the supply and alternate taps;

e) Ballast wires for the lamp;

f) Ballast wires for a capacitor, when the capacitor is externally connected; and

g) Any accessory control wires.

13.1.4 There shall be no openings in a terminal or splice compartment other than those provided for
drainage, and those required for mounting the ballast.

13.1.5 A hole for conduit in a weatherproof ballast, shall be threaded unless it is located wholly below the
lowest live paft of the device. Insulated wire leads are not considered to be live pafts,

13.1.6 A bughed hole for open wiring shall not be located in the top or Hack of a weatherproof ballast
unless a hood fitting is provided. If a bushed hole is located in a side above-ive parts, it shdll provide for a
downward dirgction of the wires leaving the enclosure. See 45.5.7.

13.1.7 A nipple provided with a weatherproof ballast for field conhé&ction to a splice box:
a) Shdll provide a smooth, rounded opening for the I1&€ads; and

b) Shqll be located in the bottom of the enclosure unless the leads are sealed within & nipple.
See 45.5.7.

13.1.8 The Words below, lowest, top, back;-side, above, downward, and bottom in 13.1.5-13.1.7 denote
relative positipns while the ballast is oriented as it is intended to be when mounted.

13.1.9 If threads for the connection of conduit are tapped all the way through a hole in a box wall, or if an
equivalent copstruction is employed, there shall not be less than 3-1/2 or more than 5 threads in the metal.
The constructjon of the device shall be such that a conduit bushing can be properly attached,.

13.1.10 If threads forthe connection of conduit are not tapped all the way through a holg in a box wall,
conduit hub, pr thelike, there shall not be less than five full threads in the metal. An inlget hole for the
conductors shallbe'smooth, rounded, and afford protection to the conductors equivalent tg that provided
by a standard cenduit bushing. The inlet hole shall have an internal diameter approximately equal to that
of the corresponding trade size of rigid conduit.

13.1.11 A terminal or splice compartment shall have provision for grounding when the incoming supply is
other than metallic conduit. The ground connection means shall be either a pig-tail lead wire or a wiring
terminal. A pig-tail lead wire shall be green in color, at least 6 inches (152.4 mm) in length, and equal in
gauge to the ballast primary lead wires. A wiring terminal shall comply with the requirements in 13.6. A
sheet metal screw shall not be used.

13.2 Lead wires

13.2.1 A ballast lead wire provided for the field supply connection or output connection shall be 18 AWG
(0.82 mm?) or larger and be a solid or stranded, copper conductor with or without tinning. Ballasts with a
factory-attached lampholder of a type that involves handling by the user during relamping (lamp
connector) shall employ stranded conductors in lead wires to the lampholder.
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