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FOREWORD (This Foreword|is not part of ANSI C78.901-2001

welcome. They should be sent to the
wufacturers Association, 1300 North
ard was processed and approved for
submittal to ANSI by Acc edited Standards Committee on Electric lamps, C78, and it’s
subcommittee, C78-2. Approval of the rd—does not necessarily imply that all
committee members voted for its ap

This standard is a consolidation an isionof-A 78.1-1991, ANSI C78.2-1991, ANSI
C78.3-1991, and ANSI C78.4-1995 and supe all of the aforementioned standards
and their supplements. Information concerning the approval of this standard is based on
the documents listed in the table below:

—

Amendment / Change

cbhv RV

W

First Editi%)n 78(2)/3984 | 78(2)/3985

At the time of publication, the committee consisted of the following members:

Al Rousseau, Chair C78

Al Rousseau, Technical Coordinator
Randolph N. Roy, Secretariat
Randolph N. Roy, Senior Editor

Organization Represented of Representative

Advance Transformer Company ........ccccccevvvvvnnnns Norman Grimshaw
EEl Delegate..........ooooooiiifoiii e, William A. Maguire

ETL INCHSCAPE Testing Laboratories................ ig Davenport
id Ellis (alt)

GE Lighting ....ceeeeeiiiiiiiide e Edw rd Yandek
llluminating Engineering Soci

National Electrical Manufacturing Assn. (Del) ...... William Buckson
OSRAM SYLVANIA INC. ... ... Peter A. Bleasby
Philips Lighting Company..........ccccceeeviiiiiiiicnnnnnnn. Al Rousseau

Underwriter Laboratories..|.....coveeeeeeeeiiciiiees id Belt
John Marshall (alt)
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FORWARD (continued)

At the time of publication, the s
David Mullen, Chair C78-2

Advance Transformer.............looceeieeeerndc s atrick Troy
ETL INCHSCAPE Testing Laboratories.........\......

GE Lighting......ccoovveiiiiieiiiinnn.
Howard Industries....................

Industrias Sola Basic...............

Lutron Electronics Co. Inc........
MagneTekK........cccuviiiiieeeeennnnn.
Manufacturer de Reactores
OSRAM SYLVANIA INC..........

Philips Lighting Company ........
Power Lighting Products..........
Underwriters Labs, Inc............,
ZAE Research ...........cccccceunnes
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AMERICAN NATIONAL STMARD

For Electric Lamps-

Dimensional anc cteristics

PART | — General | quirements

1 Scope

This standard sets forth the physical and electrical characteristics required to assure
the interchangeability and to assi the proper application of single-based fluorescent
lamps. Single-based compact amps, |both self-supporting and those

requiring auxiliary support, includi i gquare and U-shaped lamps are specified.
Specifications for both thelamp it interactive features of the lamp with the
ballast are given. Informat i ign is given for certain lamp types.

The lamps covered in this standard are intended-for use with external ballasts as
described. These lamps |are designed for 60Hz and/or high frequency operation.
Specifications for the peﬁwwballasted compact fluorescent lamps are
found in ANSI C78.5.

Many of the lamp types |covered in this standard are closely comparable to those
specified in IEC 60901.

2 General
There are four parts to this standard.

Part | Contains requirements and general information. Detailed descriptions,
references, and explanations of the terms used in the lamp data sheets are
given in this part. It also defines the principles of dimensioning lamps, both
as finished lamps and for maximum outline purposes.

Partll Contains dimensioning principles andtamp outline drawings.

Part lll Contains the annexes.

Part IV Contains all of the lamp sheets for the lamp classes covered in this
standard.
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3 Normative References

The following standards contain_provisions which, through reference in this text,

constitute provisions of this American N At the time of publication, the
editions indicated were valid. standards are subject to revision, and parties to
agreements based on this Ameri i landard are encouraged to investigate

the possibility of applying the m

ANSI C78.30-1997, Procedure for Use in Preparation of Lamp Space Drawings

)

ANSI C78.81-2001, Double-base
Characteristics

rescent Lamps - Dimensional and Electrical

ANSI| C78.375-1997, Guide for|Electrical Measurements.

ANSI/IEC C78.1195-2001, Double-Capped Fluorescent Lamps — Safety Specifications
(for 2G13 based lamps only

ANSV/IEC C78.1199-2001, Sin ed Fluorescent Lamps — Safety Specifications

ANSI| C79.1-1994, Nomenclature for Glass Bulbs In

for Use with Electric Lamps

ANSI C81.61-1990 (R1996), Ele

ANSI C81.63-1991(1996), Gauges for Electric Bases and LLampholders

ANSI C82.1-1997, Line Frequency Fluoresc%:i:t
ANSI C82.11-1993, High Frequenc mp Ballasts in ative Reference
ANSI C82.12-1999, Fluorescent Adapters

ANSI C82.3-1983(R1995), Reference Ballasts for Fluorescent Lamps

IEEE 100-2000, Dictionary of Electrical and ns
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4 Definitions

The definitions in this seection relate to specific terms used in this standard. For
additional definitions, see C78. t standards ANSI C82.1 and
ANSI C82.11 and the ele i
4.1 Lamps

Fluorescent lamp: A low-pressure \me

the discharge, into light.

Self-supporting, single-b
small, compact shape with
function.

Preheat-start fluorescen
preheat (switch)-start circuit.

Rapid-start fluorescent |
circuit.

issive material on one or both of
thode in order to obtain normal

Deactivated lamp: A lamp whic
its cathodes or lacks circuitry to properly he
operation.

Lamp class: A grouping of la ith common physical, dimensional, and electrical
characteristics.

Lamp type: A grouping of lamps within a lamp class having common photometric

characteristics.
mch the bulb of the finished lamp is

Quad shape: The shape of a single-base in which the bulb of the finished lamp
is formed essentially into four parallel legs, two each in planes parallel to each other.

Twin shape: The shape of a
formed essentially into two

which the tube is formed into a

Nominal value: A suitable ag [ ity value used to designate or identify a
component, device or equi

Copyright © 2001 by American National Standard Lighting Group- NEMA 3
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4.2 Lamp Components

Low resistance cathode: A lamp cathode that exhibits a
15 ohms, when heated to nomina

resistance in the range 2 to
ission temperature by applying 3.6 volts/cathode.

High resistance cathode: A lamp c at exhibits a resistance in the range
above 15 ohms, when heated to no ission temperature by applying 8.0

Radio frequency interference suppressi capacitor: A capacitor, usually located
in the base of certain lamps or in an external starter, which is connected in parallel to
the lamp in order to suppress|radio frequency interference. Such a capacitor will be
specified on a lamp data sheet

4.3 Lamp Operation

Lamp starting time: The time between application of circuit power and the time of
establishment of full, or nearly full, operational current in the lamp.

Crest factor: The ratio of the peak value of la
square (rms) value of lamp current (or|voltage).

urrent (or voltage) to the root-mean

High frequency current cres
to the peak current of the mod
rms current.

r. The high frequency current crest factor is equal
ulated or lated envelope divided by the effective

44 Ballasts and circuit cha istics

Fluorescent lamp ballast: A device that, by means of resistance, inductance,
capacitance or electronic elements, singly or in combination, controls the current,
voltage, and waveform to the|proper values for starting and operation of fluorescent

lamps.
Rapid-start circuit: A circuit in ich hot-catho electric discharge lamps are

operated under the following con

a) The lamps are started with the cathodes heated to a temperature sufficient
for adequate electron emission and without |establishing local ionization
across the cathodes

b) such heating is accomplished eit
in the ballast itself or by separate low-

ns of low-voltage heater windings
tage transformers;

c) sufficient voltage is applied across the lamp~and between the lamp and the
starting aid (usually the| luminaire itself) to initiate the discharge when the
cathodes reach a temperature gh for adequate emission; and

d) cathode heating voltage is maintained even after the lamp is in full operation.

Two types of rapid start circuits have evolved:

a) those for lamps with|nominal odes (low resistance); and

b) those for lamps with nominal 8.0 volt cathodes (high resistance).

In some cases the same lamp can be suitable for operation in either rapid-start or
preheat (switch) start circuits.

4 Copyright © 2001 by American National Standard Lighting Group-NEMA
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rough the use of a starting switch, either
starting switch, when closed, connects the

Note: Requires the|use of lamps with 4-pin base.

Instant-start circuit: A cjrcuit in which an electric discharge lamp is started by the
application of a voltage sufficiently high to eject electrons from the electrodes by field
emission, initiate electron flow through the lamp, ionize the gases, and start a discharge
through the lamp without previous heating of the electrodes.

5 Lamp Abbreviations
Lamp abbreviations for fluorescent lamps are not| officially assigned through any

administered designation m. Those used on |the data sheets in Part IV are
assigned in accordance wi the of Annex B| There is no requirement for the

use of these abbreviations [for lamp marking.

6 Methods of Measurement
Electrical measurements necessary to mpeﬁormance of lamps defined in
this standard shall be ma in_aceordance with the lamp measurements standard,

ANSI C78.375.

7 Reference Ballasts

Reference ballasts used far measure fluorescent lamps shall meet the general
requirements set forth in the reference ballast standard, ANSI C82.3. It should be
noted that the reference ballast standard requires_a power factor of 0.075 +/- 0.005 for
all fluorescent reference ballasts, unless otherwise specified on a lamp data sheet. A

rapid-start reference ballast when called for in this standard includes 3.6 volts cathode
heating, unless otherwise specified o evant lamp data sheets.

8 Product Drawings

The drawings included in Part Il are that show the applications of the
various coded dimensions appear on the data sheets. Drawings are only needed
to depict families of lamps. The particular values vary with a family in accordance with
the values on the relevant lamp data sheet.

Copyright © 2001 by American National Standard Lighting Group- NEMA 5
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has been industry practice to overlook-minor bulb shape and construction differences in
a maximum outline and to merely apply—expanded values to the finished lamp

Lamp data sheets in Part IV specify the |inten ircuit application. In some cases, a
lamp may be used on more tha h cases, the lamp data sheet
will show the information for all iate circuits.|If a particular lamp class has
been authorized by the lamp operationlat high frequency conditions,
the appropriate information will be supplied on the relevantlamp data sheet.

10 Lamp Physical and Dimensional

10.1 Bulb Specifications

Each lamp data sheet in F cessary bulb shape, tube
diameter, and final lamp |shape: shapes |are defined in the bulb
nomenclature standard, ANSI C79.1. Due ong established practice of
referring to the diameter of fluorescent lamp bulbs in eighths-of-an-inch units, this
standard maintains that practice—For example a 4" diameter bulb is called a T4 bulb.
Metric diameters, in millimeters, are s parentheses immediately following the
customary designation.

The basic bulb shape of some single-based fluorescen lamps may be additionally
formed in the lamp assembly process to i "lamp shape". For example,

some final shapes of lamps in-this standard arereferred to as twin or quad designs.
There are not any requirements on finished lamp shape-other than the specified lamp
dimensions

10.2 Base Specifications

The required standardized base type is specified on each lamp data sheet. Bases on
finished lamps shall comply \with the b dard, ANSI C81.61. Gauges for
checking bases are included in ANSI C81.63.

6 Copyright © 2001 by American National Standard Lighting Group-NEMA
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10.3 Marking

The following information shall be distinctly and durably marked on a lamp:

- Mark of origin. This may ta e-the form of a trademark, the manufacturer's mark,

- Nominal wattage, id

10.4 Lamp Dimensions

Finished lamps shall com [ kinished Lamp" dimensions specified on the
relevant data sheet. Graphic initi imensional letter codes used on the

Base rotation of circular lamps with G10q bases.—The base on a finished lamp shall
be capable of being rotated, without difficulty, over at least an arc of + 5° about the
normal angle a to the pla The lead wires shall not short-

10.5 Bulb-Base Strength

The requirements of Annex A of ANSI/IEC C78.1199 and ANSI/IEC C78.1195 (for
2G13 based lamps) apply.

10.6 Color

Lamp colors are not specified in this standard. Lamp chromaticity is considered to be a
variable within each particular lamp class.

11 Lamp Electrical Characteristics

11.1 Lamp Operating C

hours. These values wer
the time of publication. No manufacturers average wattage shall exceed the rated
value by more than 5% plus 0.5 watts.

Fluorescent lamp operating characteristi sed on operation with a reference
ballast (with cathode heat or rapid-start characteristics) having the characteristics
shown on the appropriate lamp data sheet and at an ambient temperature of 25°C,
unless otherwise specified. Electrical characteristics and light output vary with ambient
temperature.

Copyright © 2001 by American National Standard Lighting Group- NEMA 7
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Twin, quad, and multi shaped lamps shalt-be_tested in the vertical base-up position

specified on each lamp data 'sheet under In ormatlon for Ballast Design. Separate
values apply for rapid or pr art operation.  For preheat starting, a
minimum Preheat Time is defined. This value-i or-testing starters in accordance
with ANSI C78.180.

Those starting voltage values iable starting at the minimum
ambient temperatures specifi lefined upper limit. Upper
temperature limits depend upon ballast design ng current as follows, unless

ial starting will be secured but
not necessarily immediate restarting.

Table 1 mp Starting Requirements

Lamp operating current | Ballast Design Upper Temperature Limit
<0.5A All 110°F (43.3°C)
>(0.5A Single lamp 110°F (43.3°C)
>(0.5A 2 or.3 lamp series 150°F (65.5°C)

11.3 Radio Interference Suppression Capacitors

In order to assist in the suppression of radlo interference, lamps with internal starter
systems shall employ a capacitor of the specified on he relevant lamp data sheet.
This capacitor shall be connected internally™i nner as to be effectively in
parallel with the lamp.

12 Thermal Conditions

12.1 Maximum Base Temperature Rise Values and Method of Measurement

The requirements of Annex |B of ANSI/IEC C78.1199 and ANSI/IEC C78.1195
(for 2G13 based lamps) apply.

8 Copyright © 2001 by American National Standard Lighting Group-NEMA
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13 Requirements for Ballast Design

13.1 General
Ballasts for use with the la

where necessary, within (c) the speC|f|e waveshape limitations, and (d) cathode
heating requirements where applicable. The specified voltage limits shall be provided at
any supply voltage between-90% and 110% of the ballast's rated input voltage unless
otherwise specified on the lamp data

13.2.1 Voltage between Lamp Terminals

The limits shown on the appropriate lamp-data-sheets apply to the voltage across the
lamp to be supplied bet n those two ballast terminals that deliver the highest
voltage. For series ballasts, the veltage is for two (or-three) lamps in series.

13.2.2 Voltage from Lamp Terminal to Starting Aid

The limits, when provided|on a lamp data sheet, apply to the voltage to be supplied
between a terminal (the one delivering the highest voltage) of each lamp and that part
of the ballast that will be at ground potentia

13.2.3 Waveshapes of Starting Voltage

The maximum starting voltage crest factor value for Jall lamps in this standard is 2.0,
unless otherwise specified on|the Iaheet. This applies both to the voltage
across the lamp and to the starting ‘aid-voltage if specified, at 90-110% of the rated
ballast input voltage.

13.3 Cathode Heating

For preheat (switch)-sta ircuits, requirements for cathode heating during the
preheating phase and for the preheat time are given on the relevant lamp data sheet. In
addition, an appropriate value of a dummy resistor is specified as an aid to ballast
design. When the lamp has an internal means of starting, the dummy load should be

Copyright © 2001 by American National Standard Lighting Group- NEMA 9
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used to assure that the cathode preheating—current falls within the range specified on
the lamp data sheet over the full range of supply voltage-specified.

For rapid-start circuits, the required cathode heating voltage is specified on each lamp
data sheet. Both starting (dummy load)-a i
specified voltage limits shall be provided

In addition, the appropriate value of the dummy ad resistor is specified as an aid to
ates two cathodes in parallel, the

The waveshape of the lamp operating current supplied to a single-based fluorescent
lamp shall have a crest factor unless otherwise specified on
a lamp data sheet.

13.5 Lamp Operating Curre

The lamp current in a reference allast at its rated supply voltage,
shall not exceed 107.5% of the current delivered to same lamp by a reference
ballast at its rated input voltage, unless otherwise specified on the relevant lamp data
sheet. For preheat operation, tW not be less than 92.5%.

13.6 Application Information

Lamps covered in this standard may rectify at end of life when operated with a series
reactor ballast on a 277 volt line. This must be-taken into account in the ballast design
and means to prevent ballast damage from overheating shall be incorporated. Reactor
ballasts for electrical systems that provide greater than 440-volt peak at the lamp shall
not be allowed, e.g., 347-volt system.

13.7 Frequency to be used for high frequency operated lamps

For lamps designed for operation on highfrequency, the lamp data sheets prescribe a
frequency range for the reference ballast andfor the-testing of lamps (starting, electrical
and photometric characteristics). This frequency-range has been chosen for ease of
reproducing test results and is not intended to restriet_the design of high frequency

ballasts where, for practical reasons, a hiter frequency may be appropriate.

13.8 Lamp end temperature under ab perating conditions

The following applies to all high frequency electronic ballasts for lamps in this standard
with a bulb diameter of T5 or less. In the case where| a lamp does not start, any
continuation of cathode heating shall not lead to-overheating of the lamp ends. In the
case where one of the electrodes is depleted or broken, while the lamp continues to
operate (partial rectification) overheating of the lamp ends should be prevented by
suitable measures in the circuit.

10 Copyright © 2001 by American National Standard Lighting Group-NEMA
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13.9 Cathode resistance — high frequency operation

For lamps having preheat

additionally operating on hi requency, the initial radlng of the resistance of each
cathode, when heated with the specified test current, shall comply with the values
specified on the relevant la

In addition, the average value of the n/R¢ of the coils of 10 cathodes
shall be in the range 4.75 + 0.5. Ry is istance of the cathode when heated with

the test current specified on the releyant lamp-data sheet and R. is the resistance of the
cathode when cold, both excluding possible lead wire resistance.

14 Information for Luminaire Desi

14.1 General

A luminaire intended for use with a particular Iamp class shall provide the appropriate
starting aid per 14.2 if necessa zed requirement, such as lamp
operating position limitations, tha e relevant lamp data sheet in

Part V. In addition, prOV|S|ons shall be made to comply with the mechanical strength
ments of 14.3, 14.4, and 14.5.

14.2 Starting Aid

Operation of fluorescent amps on a rapid start cincuit requires the presence of a
grounded, conductive starting — This can be a conventional part of the luminaire.
The starting aid shall be cognnected to electrical ground.

Unless otherwise specified on a lamp data sheet, distance from the lamp’s bulb wall to
the starting aid, as measured in a direction perpendicular to the surface of the starting
aid, shall not be greater than the following:

Table 2 — d Distance
Maximum distance
Type of Fluorescent Lamp Inch mm
T8 & T12 U-shaped lamps Ya 13

Circular lamps, T5, 2G11-based \%;\ 13
T6 Square R

Note — Size and spacing distance requirements for starting aids for use with self-
supporting, single-based compact fluorescent lamps are under consideration.

Copyright © 2001 by American National Standard Lighting Group- NEMA 11
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14.3 Mechanical Strength \

14.3.1 Auxiliary Supports

a luminaire by the lamp base
Ipport may take the form of a
its material may be critical for
ed lamps, location of auxiliary
pS, Iocatlon is critical (see the lamp

Certain lamp types are not inte
alone and auxiliary support is n
clip that holds the lamp’s bulb
proper lamp operation. For ci
bulb supports is not critical. F
data sheets).

nded to be-held in place in

The legs of U-shaped lamps brace. If present, this brace

shall not be used to support th

Auxiliary supports or clips shall not restrict entry lamp into the luminaire nor

cause damage to a lamp.
14.3.2 Attachments to Lamps
The lamp manufacturer may i itations |n regards to attachment of any devices

to its lamp. Contact the lamp manufacturer.

14.4 Maximum Guide Post Tempe ration

Under normal operating conditions, with the lamp -installed in a luminaire, the
temperature of the lamp base measured at the bottom of the guidepost shall not
exceed the value specified in the re lamp data sheet,

Notes:
(1) The temperature limitation under normal test conditions is necessary due to
the presence of a radio interference suppression capacitor and glow-starter
built into the bases of some classes mps, for example G23, GX23, G24d,
or GX32d based lamps.

(2) Following are the test conditi

- test lamps are production lamps with their lamp power within 2.5% of the
standardized objective values

- the ambient temperature of the test room shall be 25+1°C

- with the lamp operating within its 0 sition limitation in a luminaire

- the test voltage of the-Juminaire shall be % of rated voltage

14.5 Maximum Base Temperature, Aﬁ“aIOperati n
The requirements of ANNEX C of ANSI/IEC C78.1199 and ANSI/IEC C78.1195 (for

2G13 based lamps) apply.

14.6 Maximum Lamp Dimensions

The maximum space required to contain many of the lamps specified in this standard is
found in Part Il.

12 Copyright © 2001 by American National Standard Lighting Group-NEMA
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bulb-to-base misalignment

15.1 Lamps requiring maxim

Basically, the same dimensional codes are_used he drawings of finished lamps and
for maximum outline drawings of those lamps. In particular, the codes "C", "G", and "H"
have essentially the same meanings in both cases. Only the values are different. The
values are given on the lamp data sheets under the appropriate subtitles "Finished
Lamp" and "Maximum Outline".

For G23 and GX23 based lamps, |a wider |allowance is given in the upper-base,
lower-bulb area to accommodate the use of materials other than metal base shells.
That area is defined by the=34-:0mm width, 19.5mm depth and 30mm height above the
reference plane dimensions.

For single-based fluorescent lamps, maximum outling drawings are based on certain
principles and simplified assumptions. These are:

- Straight lines are used—as—much—as possible to simplify the outline. All
compromises with the |actual space are in excess pf the actual space.

- All excursions of a lamp bulb are considered relative to a fixed-position base.

- The base shown is merely a typical form:-The relevant base contact-making gauge
controls essential base dimensions.

- All dimensions are in millimeters-unless otherwise|specified.

Note: As a further simplification, there has been no attempt to strictly follow the
procedures of ANSI C78.30, procedures for the use in preparation of incandescent
lamp space drawings.

Figure 1 — 6, 9, 11 depict these principles.

15.2 Lamps not requiring maximum outline drawings

Historically it has been unnecessary circular lamps with G10q bases and U-shape
lamps with 2G13 bases to have maximum outline drawings. Graphical definitions of the
dimensional code letters lused on the individual lamp data sheets are depicted in
Figures 7 and 8.
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National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

100 15
=
] 7 e
S —

Figure 1 inished Product Drawing

= =195
s |
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Figure 5 - Square-Shaped Fluorescent Lamp Finished Lamp Dimensions

Figure 6 - Square-Shaped Fluorefc;ent Lamp- Maximum Lamp Outline
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Figure 7 - Circular Lamps (G10q base)
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Figure 10 — Multi — 2G10 Based Fluorescent Lamp Finished Lamp Dimensions
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Annex B (Informative)

Guidelines for Establishing Fluorescent Lamp Abbreviations

B.1 General

application.

This guide is intended to p
lamp data sheets, in a co
derived from this syste
applications.

B.2 Designation Syste

Only one abbreviation, under this system, is to be applied to a lamp data sheet. No
attempt is made to identify lamp colors.

An abbreviation is comprised of six parts:

a. Lamp nominal wattage;
Lamp nominal length;
Bulb diameter;

Lamp shape;asrequired—

® oo o

Lamp base, as required;

f. Circuit and/or special description

The parts of the abbreviation_are joined dire together in the above sequence and
slashes are used as separators after wattage, bulb-diameter, and the lamp shape or
lamp base if used. A hyphen may be-used if two properties are identified under item 6
above. Otherwise there are no spaces or other separator marks used.

B.2.1 Wattage

All lamps shall be identified by wattage, even_though they may not be marketed by
wattage. The wattage values shown shall be-the nominal wattage of the lamp.

The numerical value of wattage in watts shall be follewed directly by the letter "W".

B.2.2 Length h

The length of a linear lamp shall be expressed in the designation by a number
representing the nominal length of the lamp, in inches. Only the numerical value is
entered. This length code is based upon a first order assumption that fluorescent
lamps are linear lamps. For twin or quad-shapedTamps the length (in inches) is part of
the abbreviation.

Copyright © 2001 by American National Standard Lighting Group- NEMA 23
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For those special cases where it is necessary
abbreviations shall contain th
millimeters.

o identify lamp length in metric units, the

B.2.3 Bulb Diameter

T Round cross-sectional tubular bulb

Bulb diameter values shall be entered in-the conventional eighths-of-an-inch system.

For those special cases where it is necessary to identify-bulb diameter in metric units,
the abbreviation shall contain the letters "mm" immediately following the diameter value
in millimeters.

B.2.4 Lamp Shape

Exceptions to the linear assumption, |such as| circular, U-Shape, and compact
single-based lamps are called~out-with la_special code |n this length section of the
abbreviation. Special descriptions are defined-as f

U1 U-Shaped lamp, |1-5/8 inch leg centers
U3 U-Shaped lamp, 3-5/8-inch leg centers

U6 U-Shaped lamp, 6-inch leg centers

C8 Circular shaped lamp, 8-inch diameter of circle

C12 Circular shaped lamp, 12-inch diameter of circle

C16 Circular shaped lamp;-16-inch diameter-of circle

T Twin, Two parallel legs with-a=common base

Q Quad, Four parallel legs, square, with a common base

S Square shaped lamp

M Multi, multiple legs (more than-four)-with a common base

As new lamps of similar design to the above are. standardized, additional numerical
values may be used within the established pattern. Radically new lamp shapes will
necessitate the establishment of new IettT codes and definitions in this clause.

B.2.5 Lamp Base

The lamp's base code may be used as part of the designation in certain cases. Those
are the cases where the application of the lamp to the correct auxiliary circuit is
controlled by means of the base on the lamp.—Fhe compact, single-based family of
lamps, for example, employs a variety of bases for use in particular circuits. Proper
base codes are noted in the base standard, ANSI C81.61.

24 Copyright © 2001 by American National Standard Lighting Group-NEMA
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B.2.6 Circuit and/or S

This part of the abbreviation shall follow the slashed separator which follows the bulb
diameter or the optional shape-and base information when they are provided. It is
intended to help the user associate the

e lamp with the
This abbreviation syste sarily identify all circuits that a lamp
manufacturer may have authorized fo with a particular lamp.

pecial Description

Typical circuit identifiers are:
RS Rapid-start
PH Preheat-sta
IS Instant-start
HF High frequency

Special descriptions may pbe necessary in certain cases to separate lamps of similar
design. These special in addition to the above circuit
identifications, separated by a

B.3 Sample Abbreviations

Following are several sample abbreviations with explanations.

40W/22T12/U6/RS t, 22 Inch| T12, U-Shaped — 6 inch Leg,
Center Spacing, Rapid-Start

4W/6T5/PH 4 Watt, 6 Inch T5, Preheat-Start

5W/4T4/T/G23/PH

5 Watt, ch T4, Twin, G23 Base, Preheat-Start
13W/5T4/Q/G23-2/PH Mt, 5 Inch~T4, Quad, G23-2 Base, Preheat-
36-39W/16T5/T/2G11/PH-RS 36-39 Watt, 16 Ingh T5, Twin, 2G11 Base, Preheat
or Rapid-Start

20W/T9/C6/RS 2 t, 6 Inch Circular T9, Rapid-Start

10W/T4/S3/GR10qg/PH 10 Watt,~ T4 Square-Shape Single-base Preheat
Fluorescent p with External Means of Starting

10W/T4/S5/GR8/PH 16-Watt, T4 Square-Shape, Single-base Preheat
FI Lamp with Internal Means of Starting
Copyright © 2001 by American National Standard Lighting Group- NEMA 25
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Annex C (Informative)

Generic Designation System for Compact Fluorescent andT5 Twin Fluorescent
Lamps

The National Electrical (NEMA) lamp companies have
developed a short generig in-based and T5 twin fluorescent
lamps. This system is inte implify“specification and re-ordering of lamps. It is

also been adopted, for e the \ESNA (llluminating Engineering Society of
North America) Handbook i ighting |(Guidelines, by Lighting Research
Center publications, and in federal governme cifications. Luminaire and ballast
manufacturers are encouraged to use this generic terminology in catalogs, on products
and on re-lamping labels.
bid documents.

Non-NEMA manufacturers
the system is intuitive, and

Additional information and
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Annex D (Informative)

Guidelines for the Establishment of Wattage Rating
Sheets

s on Fluorescent Lamp Data

D.1 Introduction

wattage” is assigned for identification purposes, the-characteristic wattage” is a value
used for the evaluation of results under specific measurement conditions. Since each
has a separate purpose, there is-nolneed for them to agree absolutely. However, wide
disagreement could provoke questions-and might be misleading to readers.

These guidelines should be applied to new lamp types being standardized. They are

D.2 Purpose
The purpose of this appendix is to s for the establishment of rated
wattage identification of & escent lamp| data sheet, relative to its associated

characteristic wattage value

D.3 Various Factors Affecting Rated-Wa

D.3.1  Application Circuit

Early in the history of the development of fluorescent lamps, preheat, switch-start
circuits were used exclusively. Later, rapid-start and instant-start circuits became
important also. Presently, additional circuits such as modified rapid-start, high
frequency switch-start, high frequency rapid-start, etceteras are coming into use.

Although a type of fluoreseent lamp may be-designed for operation on one specific
circuit, that lamp may be later applied on another circuit(s). Therefore, one particular
type of fluorescent lamp might be-utilized on one of several different auxiliary circuits.
The operating power dissipation of a lamp can be expected to vary depending on the
circuit in which it is used.

An overly complicated situation would occur if a lamp's wattage rating reflected the
operational results of several differentireuits. The more straightforward, simplified
approach is the assignment of one rated wattage value, regardless of various
applications.

D.3.2 Measurements of Lamp Cjicteristics on Reference Ballast

Measurements of fluoresgent lamp ways been made on reference ballast
circuits. Lamp characteristics, including characteristic wattage, are then specified on
the lamp data sheet relative to the measurements on the specified reference ballast.

Switch-start reference circuits or rapid-start reference circuits are specified in various
ANSI standards. The difference between them is that the latter incorporates continuous
cathode heating. Numerically, for the same lamp type, this would amount to a wattage
difference of less then 5%. Reference circuits for high frequency operation have not
been fully developed yet. Where rapid-start lamp operating characteristics are given,
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both switch-start and rapid-start characteristi

s_in reality are present. The terms used

lamp would be confusing to

or use on rapid-start circuits

itch-start specification can be

D.4 Procedure for Establishi

For lamp types intended only for application on rapid-start
is the only known application when the lamp data is first
shall be based on the rapid-start characteristi

heating wattage).

For lamp types intended for u
shall be based on the most commonly use

than one type
mercial cir

A rated wattage value may be rounded the nearest approp

T~

30

National Electrical Manufacturers Association It is illegal to res

pid-start circuit. The rating

d from the actual power
is true, also. Therefore, it will
ated wattage is established so

circuits, or where rapid-start
approved, the rated wattage
al wattage, including cathode

of circuit, the rated wattage
cuits.

riate value.
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andard “78901” followed by the letters
he |EC number will be retained and would

The third number represents the editio of the data sheet. In cases where
ible for the pages to have different
ing the same.

ts. The list is sorted in the order
of Shape, then bulb diameter, and then-w : this list to identify the data sheet
the wattage.

~ T~
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aZR |222 | & @ | | 2L S

4001-1 5 twin T4 G23 — 60 PH - internal
4002-1 7 twin T4 G23 60 PH - internal
4003-1 9 twin T4 G23 60 PH - internal
4006-1 13 twin — GX23 60 PH - internal
40141 18 twin T5 L2G11 60 PH

4015-1 18 twin T5 2G11 60 RS

4018-1 24-27 twin T5 2G11 60 RS or PH
4020-1 36-39 twin T5 2G11 60 RS or PH
4022-1 40 twin T5 2G11 60 RS

4023-1 50 twin T5 2G11 60 RS

*6255-1 55 twin T5 2G11 25K HF

4004-1 9 quad T4 G23-2 60 PH - internal
4005-1 10 quad T4 G24d-1 60 PH - internal
4007-1 13 quad ~GX23-2 60 PH - internal
4008-1 13 quad T4 G24d-1_— 60 PH - internal
4009-1 18 quad T4 G24d-2 60 PH - internal
4010-1 26 quad T4 G24d-3 60 PH - internal
40111 15 quad 5 | GX32d-1 60 PH - internal
4012-1 20 quad T5 I T5X32d-2 60 PH - internal
4013-1 27 quad T5 GX32d-3 60 PH - internal
4016-1 18 multi T5 2G10-3 60 PH or HF
40171 24 multi T5 2G10-3 60 PH or HF
4019-1 36 multi T5 2G10-3 60 PH or HF
4036-1 10 square T4 GR10q 60 PH

4037-1 16 square T4~_| GR8 60 PH —internal
4038-1 16 square T4 —GR10q 60 PH

4039-1 21 square T4 GR10q 60 PH

4040-1 28 square T6 GR8 60 PH — internal
4041-1 28 square T6 GR10q 60 RS or PH
4021-1 38 square T6 GR10q 60 RS or PH
4024-1 16 U 1-5/8 T8 2G13— 60 RS

4025-1 24 U 1-5/8 T8 2G13~_ 60 RS

4026-1 31 U 1-5/8 T8 2G13 60 RS

4027-1 32 Uue T8 2G13 60 RS

4028-1 40 U 3-5/8 T12  1:2G13 60 RS

4029-1 40 U6 T12 || 2G13_ 60 RS

4030-1 20 circular [ [T9 '1G10g 60 RS or PH
4031-1 22 circular T9 G10q 60 RS or PH
4032-1 32 circular T9 G10q 60 RS or PH
4033-1 32 circular T10 G10q 60 RS or PH
4034-1 40 circular T9 - G10q 60 RS

4035-1 40 circular T10 G10g 60 RS
*adopted from IEC 60901. The prefix for this sheet is 60901-1EC-
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Lamp description

Lamp abbreviation
Nominal wattage
Nominal dimension

Bulb designation
Base
Circuit application

Dimensional characteristics (definitions of Rart Il apply)

Finished Maximum
lamp outline
(m (mm) (Note 2)

H (Base face to top of lamp) m 85

C (Width of lamp) max (Note 1)  32.5

G (Depth of lamp) max 13 (Note 1) 18.1
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.180

Cathode characteristics
Type

min (UF) (at 60HZz) 0.0008
max (UF) (at 60HZz) .

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4001-1
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Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Thermal conditions (conditionsial test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start
Voltage between lamp terminals

at 0°F (-18°C) and above, (Vrms) min 08

at 0°F (-18°C) and above, (Vpeak) max 440
Preheat current

min at 90% of rated line voItaﬁ)\ 0.153

max at 106% of rated line voltage (A) 0.240

Cathode heat requirements
Dummy load resistor, for both cathodes in series 60-ohms

NOTE - A radio interference suppression-capacitor is located-internal to the lamp base.
See clause 11.3 and 13.1 for further details

Information for luminaire design (conditions of clause 14 apply)

Normal lamp operation (clause 14.4 applies)
Max temperature at point X on lamp base (°C 90

NOTES
4 Point X is identified in Figure 1.

5 A higher guide-post temperature may bT feptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4001-1
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The data on this standard she

Lamp description

Lamp abbreviation
Nominal wattage
Nominal dimension Depth
nm 15 mm
Bulb designation
Base

Circuit application

Dimensional characteristics
d Max lamp

outline
dim (mm) (mm) (Note 2)
H (Base face to top of lamp) ma 115 115

C (Width of lamp) max. 28 (Note 1) 32.5
G (Depth of lamp) max. 13 (Note 1) 18.1

NOTES
1 Applies along the length of the glass only.

2 Conditions of clause 10.4 a .
Operating position Any

Electrical characteristics

Lamp operating characteristics
Wattage (W)
Voltage (V)

Current (A) .180

(conditions_of clause 11 apply)

Cathode characteristics
Type

min (UF) (at 60HZz) 0.0008

max (uF) (at 60Hz) 0.010 (Note 3)

NOTE

3 Alower maximum value of capacitance is under consideration.
78901-ANSI-4002-1
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7-Watt, T4 Twin Single-Based
Preheat-Start Fluorescent Lamp

ith internal means of starting
Page 2

Reference ballast characteristics

Rated input voltage (V) 118
Reference current (A) 0.180
Impedance (ohms) 570

Thermal conditions (conditions of clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start \
Voltage between lamp terminals

at 0°F(-18°C) and above, (Vims) min 108

at 0°F(-18°C) and above, (Vp?aale)max\ 440
Preheat current

min at 90% of rated line voltage (A) 0.153

max at 106% of rated line voltage (A) 0.240

Cathode heat requirements

Dummy load resistor, for both cam ohms
Note - A radio interference suppression capacitors
See clause 11.3 and 13.1 for further details.

located internal to the lamp base.

Information for luminaire design (conditi 14 apply)

Normal lamp operation (clause 1

NOTES
4 Point X is identified in Figure—t-
5 A higher guide-post temperature may be acceptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4002-1

Copyright © 2001 by American National Standard Lighting Group-NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

9-Watt, T4 Twin Single-Based
Preheat-Start Fluorescent Lamp
with internal means of sta .

The data on this standard sheet 60901.

Lamp description

Lamp abbreviation {1674 23/PH

Nominal wattage atts

Nominal dimension Depth
16 mm m 15 mm

Bulb designation T4/(T13)

Base G23

Circuit application Preheat (switch) start, internal starter

Dimensional characteristics (definitions-o artIIappI )

nished Max lamp
lamp outline
dim (mm) (mm) (Note 2)
H (Base face to top of lamp) max 145 145
C (Width of lamp) max. 28 (Note 1) 32.5
G (Depth of lamp) max 13 (Note 1)  18.1

NOTES

1 Applies along the length of glass only.
2 Conditions of clause 10.4 apply.

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 ap
Wattage (W)
Voltage (V)
Current (A)

Cathode characteristics
Type

min (UF) (at 60HZz)
max (UF) (at 60HZz)
NOTE

3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4003-1
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Reference ballast characteristics
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

ANSI C78.901-2001

9-Watt, T4 Twin Single-Based

Preheat-Start Fluorescent Lamp

ith internal means of starting
Page 2

Thermal conditions (conditions of clause 12 ap special test lamp)

Information for ballast design (conditions of clause 13
Lamp starting requirements

Preheat (switch) start

Voltage between lamp terminals
at 25°F(-4°C) and above, (Vims) min
at 25°F(-4°C) and above, (Vpeak) max

Preheat current \
min at 90% of rated line voltage (A)  —

max at 106% of rated line voltage (A)

Cathode heat requirements

apply)

Dummy load resistor, for both cathodes in series 160 ohms

Note - A radio interference sup
See Sections 11.3 and 13.1 for further detai

Information for luminaire design (conditions of clause

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X-on lamp base (°C)

may bi.aes\ep@%. Cons

Abnormal lamp operation (clause 14.5 applies)

NOTES
4 Point X is identified in Figure 1.
5 A higher guide-post temper

78901-ANSI-4003-1

rnal to the lamp base.

14 apply)

It the lamp manufacturer.
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Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30 mm
Bulb designation
Base
Circuit application
Dimensional characteristic
Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) max 88 88
C (Width of lamp) max 28 (Note 1) 35
G (Depth of lamp) max 28 (Note 1) 35

NOTES
1 Applies along the length of the glass only.

2 Conditions of clause 10.4 apply
Operating position @

Electrical characteristics

~

Lamp operating characteristics (conditions of clause 11 apply
Wattage (W) 9
Voltage (V)
Current (A)

Cathode characteristics
Type High resistance

Radio interference suppression capacitor (conditions of clause 13.1 apply)
min (uF) (at 60Hz) 0.0008
max (uF) (at 60Hz) 0.0110 (Note 3)

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4004-1
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Reference ballast characteristm

Rated input voltage (V)
Reference current (A)
Impedance (ohms)

118

Thermal conditions (conditions o O aspe

Information for ballast design (conditions of clause 13
Lamp starting requirements

Preheat (switch) start

Voltage between lamp terminals
at 25°F(-4°C) and above, (Vims) min
at 25°F(-4°C) and above, (Vpeak) max

Preheat current

min at 90% of rated line voltagK

max at 106% of rated line voltage (A)
Cathode heat requirements
Dummy load resistor, for both ca

108

thodes in series 160 o

NOTE - A radio interference suppression capacitor is lo¢
See clause 11.3 and 13.1 for further detai

Information for luminaire design (conditions of clause

Normal lamp operation (clause 14.4 applies
Maximum temperature at point X on lamp base

NOTES
4 Point X is identified in Figure 1.

5 A higher guide-post temperature may =»: ptable. Cons

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4004-1

ANSI C78.901-2001

-Watt, T4 Quad Single-Based

Preheat-Start Fluorescent Lamp

ith internal means of starting
Page 2

0.180

ial test lamp)

apply)

o w

ms

d internal to the lamp base.

14 apply)

It the lamp manufacturer.
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Lamp description:

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30 mm
Bulb designation
Base
Circuit application
Dimensional characteristic
Finished Maximum
lamp outline
(m (mm) (Note 2)
H (Base face to top of lamp) max 95 95
C (Width of lamp) max 28 (Note 1) 35
G (Depth of lamp) max 28 (Note 1) 35
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.190

Cathode characteristics
Type

min (UF) (at 60HZz) 0.0008
max (UF) (at 60HZz) .

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4005-1
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Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cs

Thermal conditions (conditions of clause 12 ap

Information for ballast design (conditions of clause 13
Lamp starting requirements

Preheat (switch) start

Voltage between lamp terminals
at 0°F(-18°C) and above, (Vims) min
at 0°F(-18°C) and above, (Vpeak) max

Preheat current \
min at 90% of rated line voltage (A)  —

max at 106% of rated line voltage (A)

Cathode heat requirements
Dummy load resistor, for both ca

NOTE - A radio interference su
See clause 11.3 and 13.1 for further details:

Information for luminaire design (conditions of clause

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X-on lamp base (°C)

may bi.aes\ep@%. Cons

Abnormal lamp operation (clause 14.5 applies)

NOTES
4 Point X is identified in Figure 1.
5 A higher guide-post temper

78901-ANSI-4005-1

ANSI C78.901-2001

-Watt, T4 Quad Single-Based

Preheat-Start Fluorescent Lamp

ith internal means of starting
Page 2

ernal to the lamp base.

14 apply)

It the lamp manufacturer.
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Lamp description:

Lamp abbreviation
Nominal wattage
Nominal dimension

Bulb designation
Base
Circuit application

(Base face to top of lamp) ma
(Length of lamp) max

starter

ANSI C78.901-2001

Depth
34 mm

H
C
G (Width of lamp) max

NOTES

d Maximum
lamp outline
(mm) (Note 2)
. 35
92 (Note 1) 98
92 (Note 1) 98

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position
Electrical characteristics

Lamp operating characteristic
Wattage (W)
Voltage (V)
Current (A)

Cathode characteristics
Type

Resistance (at 8V/cathode)
Both cathodes in series, objecti

e (ohms)

78901-ANSI-4036-1
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Reference ballast characteristics
Rated input voltage (V)
Reference current (A)

.

ANSI C78.901-2001

10-Watt, T4 Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting
Page 2

236
0.165

Impedance (ohms) 1200
Thermal conditions (conditions aof clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Preheat (switch) start

Voltage between lamp terminals
at 0°F (-18°C) and above, (VIrms) min
at 0°F (-18°C) and above, (Vrms) max

at 0°F (-18°C) and above, (Vpeak) max

Preheat current
min at 90% of rated line voltage (A)

max at 110% of rated line voltage (A)

Cathode heat requirements
Dummy load resistor, for both ca

Min (uF) (at 60Hz)
Max uF) (at 60Hz)

78901-ANSI-4036-1
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Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30-mm 15 mm

Bulb designation

Base

Circuit application iteh) start, internal starter

Dimensional characteristics (definitions of Rart Il apply)

Finished Maximum
lamp outline
(m (mm) (Note 2

H (Base face to top of lamp) m 170 170

C (Width of lamp) max (Note 1)  32.5

G (Depth of lamp) max 13 (Note 1) 18.1
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.285

tance

Radio interference suppressian capacitor (condtions of clause 13.1 apply)
min (UF) (at 60HZz) 0.0008
max (uF) (at 60Hz) .010 (Note 3)

Cathode characteristics
Type

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4006-1
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ANSI C78.901-2001

e

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 285
Impedance (ohms)

Thermal conditions (conditions of clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start \
Voltage between lamp terminals

at 32°F(0°C) and above, (Vrms) min 108

at 32°F(0°C) and above, (Vpéals)max\ 440
Preheat current

min at 90% of rated line voltage (A) 0.270

max at 106% of rated line voltage (A) 0.525

Cathode heat requirements
Dummy load resistor, for both cathodes in series 5 ohms

NOTE - A radio interference suppression cap
See clause 11.3 and 13.1 for further details.

is located internal to the lamp base.

Information for luminaire design (conditi of clause| 14 apply)

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X onJamp base (°C)

NOTES
4 Point X is identified in Figure—t-
5 A higher guide-post temperature may be acceptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4006-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30 mm
Bulb designation
Base
Circuit application
Dimensional characteristic
Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) m 99
C (Width of lamp) max 28 (Note 1) 35
G (Depth of lamp) max 28 (Note 1) 35

NOTES
1 Applies along the length of the glass only.

2 Conditions of clause 10.4 apply
Operating position @
Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W) 13
Voltage (V)
Current (A)

Cathode characteristics

Type T resistance

Radio interference suppression capacitor (conditions of clause 13.1 apply)
min (UF) (at 60HZz) 0.0008
max (UF) (at 60Hz) 0.0110 (Note 3)

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4007-1
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ANSI C78.901-2001

-Watt, T4 Quad Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting

4@ Page 2

Reference ballast characteristics

Rated input voltage (V)

Reference current (A) 285

Impedance (ohms)

Thermal conditions (conditions of clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start \
Voltage between lamp terminals

at 32°F(0°C) and above, (Vrms) min. 108

at 32°F(0°C) and above, (me 440

Preheat current

min at 90% of rated line voltage (A) 0.270
max at 106% of rated line voltage (A) 0.525

Cathode heat requirements
Dummy load resistor, for both cathodes in series 5 ohms

NOTE - A radio interference suppression ca
See Sections 11.3 and 13.1 for further details.

Information for luminaire design (conditi

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X on‘Jamp base (°C)

NOTES
4 Point X is identified in Figur

is located internal to the lamp base.

s of clause 14 apply)

5 A higher guide-post temperature may be acceptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4007-1
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The data on this standard sheet
Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
m 30 mm

Bulb designation

Base

Circuit application [ internal starter

Dimensional characteristics (definitions of Rart Il apply)

Finished Maximum
lamp outline
(m (mm) (Note 2)

H (Base face to top of lamp) m 130 130

C (Width of lamp) max (Note 1) 35

G (Depth of lamp) max 28 (Note 1) 35
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.175

tance

Radio interference suppression capacitor (conditions of clause 13.1 apply)
min (UF) (at 60HZz) 0.0008
max (UF) (at 60HZz) .010 (Note 3)

Cathode characteristics
Type

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4008-1
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ANSI C78.901-2001

-Watt, T4 Quad Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting

4@ Page 2

Reference ballast characteristics

Rated input voltage (V) 220
Reference current (A) 0.170
Impedance (ohms) 1080

Thermal conditions (conditions of clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start \
Voltage between lamp terminals

at 0°F(-18°C) and above, (Vims) min 198

at 0°F(-18°C) and above, (VW 440
Preheat current

min at 90% of rated line voltage (A) 0.153

max at 106% of rated line voltage (A) 0.275

Cathode heat requirements
Dummy load resistor, for both ca&nse?e: ohms
ppression cap

NOTE - A radio interference su
See clause 11.3 and 13.1 for further details.

r is located internal to the lamp base.

Information for luminaire design (conditi of clause| 14 apply)

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X on Jamp base (°C)

NOTES
4 Point X is identified in Figuret-
5 A higher guide-post temperature may be acceptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4008-1
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The data on this standard sheet
Lamp description
Lamp abbreviation
Nominal wattage
Nominal dimensions
Bulb designation

Base type

Dimensional characteristic

(Base face to top of lamp) ma
(Width of lamp) max

ANSI C78.901-2001

Depth
40 mm

Maximum
outline dim.
(mm) (Note 2)

H
C
G (Depth of lamp) max

NOTES
1 Applies along the length of {
2 Conditions of clause 10.4 a

Electrical characteristics

Lamp operating characteristics

Wattage (W)
Voltage (V)

he glass only.

S

(conditions of clause 11 apply)
15

Current (A)

The preceding lamp operating characteristics are based on

(Note 1)
41 (Note 1)

117
45
45

ase up operation in a

preheat-start-type circuit in an ambient temperature of 25°C (77°F) with a 60 Hz sinusoidal
power supply and a reference ballast having haracteristics shown in the following section:

Copyright © 2001 by American National Standard Lighting Group- NEMA
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ANSI C78.901-2001

=Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp
ith internal means of starting

O Page 2 of 3
Cathode characteristics

Type Loy

Radio interference suppressio acitor (conditions of clause 13.1 apply)
min (UF) (at 60HZz)
max (uF) (at 60Hz)

Reference ballast characteristics

Rated input voltage 118
Reference current 0.325 A
Impedance 290 ohms

American National
ast, ANSI C82-3.

The general requirements for ret
Standard Specifications for Fluorescen

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

The following values are intended to provide reliable starting at the ambient temperatures
indicated and at higher temperatures up to a maximum of 110°F (43°C). At temperatures near
the top of that range, however, initial starting wi ut not necessarily immediate
restarting.

Voltage between lamp terminals
at 32°F (0°C) and above, (Vrms) min
at 32°F (0°C) and above, (Vpk) max

108V
400V

The voltage limits shall be met at any prima age between 90% and 100% of rated voltage.

Preheat current
min at 90% of rated voltage

max at 106% of rated voltage [ 0.650A

Cathode heat requirements

78901-ANSI-4011-1
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Ballast design note

The values in this standard are based on 60 Hz\operating ch

NOTE — A radio interference suppr
See Sections 11.3 and 13.1 for further details.

Information for luminaire design (conditions of clause 14 a

Normal operation (conditions of clause 14.4 apply

Maximum temperature at point

NOTES

3 Point x is identified in Figure 1.
4 A higher guide post temperature may be acceptable. Const

ANSI C78.901-2001

=Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp
ith internal means of starting
Page 3 of 3

racteristics.

is located internal to the lamp base.

pply)

ult lamp manufacturer.

78901-ANSI-4011-1
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Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application

Millimeters

Min Max
A (Lamp legs, center to center, 1 41 41
B (Base face to lamp end) 260.4 269.2
C (Bulb diameter in bend) 23.9 27.9
D (Bulb diameter in legs) 23.9 27.9
E (Distance between legs) 12.7 -
F (Distance to outside of legs) - 69.9

G (Base face to beginning of Dinﬁs’rem-\l)\ 1.0 - 254 -

H (Length over which
Dimensions D, E, and F apply) 6.0 - 152.4 -

Lamp legs shall be in the same plane over th ion of the lamp;
maximum deviation = 0.13 in (3.8.mm).

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode)
Total wattage (W)
Voltage (V)
Current (A) 0.265

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) .265
Impedance (ohms) 800

78901-ANSI-4024-1
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ANSI C78.901-2001

Shaped, 1-5/8-Inch Center T8,
apid-Start Fluorescent Lamp
Page 2

Cathode characteristics
Type
Resistance (at 3.6 V)

Objective (ohms) 0
Minimum (ohms)

Information for ballast design (conditions of clau apply)
Lamp starting requirements
Single-lamp  Ballasts for

ballast two lamps

Rapid start
Voltage between lamp terminals

210
at 50°F (10°C) and above, (Vrms) max 285

at 50°F (10°C) and above, ( 325
Waveshape of starting voltage cres 2.0
Starting capacitor size

min (UF) (at 60 Hz) 0.04

max (WF) (at 60 Hz) 0.06

NOTES i
1 These values are for lead c'%ﬁr lag circuits are under consideration.
2 These values are for crest factors of 1. 0. Add 20% for crest factors less than 1.55.

Cathode heat requirements

Rapid start
Voltage

:6'V nominal
Limits during operation 2.5V min, 4.4 V max
Dummy load resistor ohms + 0.1 ohm

Voltage across dummy load [ 3.4V min, 4.5V max
Information for luminaire design (conditions of clause 14 apply)

78909-ANSI-4024-1
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Lamp description:

Lamp abbreviation
Nominal wattage
Nominal dimension

Bulb designation

Base
Circuit application

(Base face to top of lamp) max

ANSI C78.901-2001

d Maximum
lamp outline
(mm) (Note 2)
28
138 (Note 1) 142

H
C (Length of lamp) max
G (Width of lamp) max

NOTES
1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions

Wattage (W)
Voltage (V)
Current (A)

Cathode characteristics
Type

Resistance (at 8V/cathode)
Both cathodes in series, objectivie (ohms)

138 (Note 1) 142

11 apply)

03
195

T~

High resistance

130

78901-ANSI-4037-1
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Radio interference suppressioﬂcito(>

Min (pF) (at 60Hz)
Max (uF) (at 60HZz)

NOTE

frequency ballasts

ANSI C78.901-2001

Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting

Page 2

3 The suppression capacitor ma t Starting and operating performance of lamps used with high

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Thermal conditions (conditions aof clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)
Preheat (switch) start ?\

Voltage between lamp terminals

at 0°F (-18°C) and above, (Vrms) min 200
at 0°F (-18°C) and above, (Vrms) max TBD

at 0°F (-18°C) and above, (Vpeak) max
Preheat current ﬁ
e (A 475
Itage 0.4

min at 90% of rated line volta

max at 110% of rated line vo

Cathode heat requirements
Dummy load resistor, for both cz

NOTE
4 A radio interference suppre
and 13.1 for further details.

Information for luminaire design (conditiMse 14 apply)

National Electrical Manufacturers Association It is illegal to resell or modify this publication.

cs

220
0.195

878

10

thodes in series 130 ohms

ssion capacitor is loc

78901-ANSI-4037-1
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The data on this standard sheet
Lamp description:

Lamp abbreviation
Nominal wattage

ANSI C78.901-2001

Nominal dimension Depth
m 27 mm
Bulb designation
Base
Circuit application
starter
Dimensional characteristics (definitions of Pa
d Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) max 27.5 28
C (Length of lamp) max 138 (Note 1) 142
G (Width of lamp) max 138 (Note 1) 142
NOTES
1 Applies along the length of the g only.
2 Conditions of clause 10.4 a &
Operating position Any
Electrical characteristics

Lamp operating characteristic
Wattage (W)
Voltage (V)
Current (A)

Cathode characteristics
Type

Resistance (at 8V/cathode)
Both cathodes in series, objecti

onditions of claus

78901-ANSI-4038-1
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ANSI C78.901-2001

Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith external means of starting
Page 2

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.195
Impedance (ohms)

Thermal conditions (conditions af ¢

Information for ballast design (conditions of clause 13 apply)

Preheat (switch) start
Voltage between lamp terminals
at 0°F (-18°C) and above, (Vrms) min

min at 90% of rated line voltage (A) 75
410

Cathode heat requirements
Dummy load resistor, for both cathodes in series 130 ohms

Information for starter design
Radio interference suppression capacitor (conditions of-clause 13.1 apply)
Min (uF) (at 60Hz) & 001
Max (uF) (at 60HZz) 0.003

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4038-1
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Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30 mm
Bulb designation
Base
Circuit application
Dimensional characteristic
Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) m 150
C (Width of lamp) max. 28 (Note 1) 35
G (Depth of lamp) max. 28 (Note 1) 35
NOTES

1 Applies along the length of the glass only.

2 Conditions of clause 10.4 apply
Operating position @

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.220

Cathode characteristics
Type

min (UF) (at 60HZz) 0.0008

max (UF) (at 60HZz) ;

NOTE

3 Alower maximum value of capacitance is under consideration.
78901-ANSI-4009-1
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e

Reference ballast characteristics

Rated input voltage (V) 0
Reference current (A) 220
Impedance (ohms)

Thermal conditions (conditions of clause 12 app special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start
Voltage between lamp terminals\"%\
at 0°F (-18°C) and above, (Vrms) min

at 0°F (-18°C) and above, (Vpeak) max 440

Preheat current \
min at 90% of rated line volt 0.190

max at 106% of rated line voltage (A) 0.375

Cathode heat requirements
Dummy load resistor, for both cathodes in serWhms
NOTE - A radio interference su i acitor is located internal to the lamp base.
See clause 11.3 and 13.1 for further details.

Information for luminaire design (conditions of clause| 14 apply)

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point n lamp base (OC)

may be%e. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

NOTES
4 Point X is identified in Figure 1.
5 A higher guide-post temper

78901-ANSI-4009-1
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Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application Preheat start

Dimensional characteristics (definitions of Part || apply)
Maximum Lamp

Laﬁa Dimension Outline Dimension
Note 1 (Note 2)
Lamp Length Inches Millimeters Inches Millimeters
Base face to top Viax Mat
of lamp (H) 5 8.8 225

Bulb depth (G)
Bulb width (C)

0 0.9 24
0 1.7 44

Lamp Holding Requirements

An auxiliary bulb holding device is required due e long length of this single-based lamp. No

mounting support shall be placed on-or very near the bent end of the lamp. The bulb-holding
device shall be located between m (5.5") and 175mm (6.9") from base face of lamp.

NOTES

1 A UV resistant non:metallic saddle type clip is the preferred method to support the lamp.
Metallic clips may change the starting characteristics of high-frequency operation of the
lamp.

2 A support placed between the le is not recommended. The inside leg

dimension is not controlled and varies i
legs is 1.8mm (0.07 Thin).
3 The lamp should be used in lamp holders that co

roduction. The minimum spacing between the

rm to ANSI C81.62.

Electrical Characteristics

78901-ANSI-4014-1
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Lamp operating characteristic iti use 11

Wattage (W)
Voltage (V)
Current (A)

The preceding lamp operating ¢ cteristics are based
start type circuit at an ambient te ure of

ANSI C78.901-2001

Watt, 9-inch, T5 Single-based
Preheat Fluorescent Lamp
Page 2 of 2

F) with a 60-Hz sinusoidal power

supply and a reference ballast having the characteristics s n in the following section.

Reference ballast characteristics

Rated input voltage (V) 11
Reference current (A)

Impedance (ohms) 24
Frequency (Hz) 6

The general requirements for reference ballasts ar
Reference Ballasts for Fluorescent Lamps, ANSI C82.3.

Cathode Characteristics

Type Low resistance

inl American National Standard for

Information for Ballast Design (conditionﬁiauses apply)
Lamp starting requirements

Preheat (switch) start circuits
Voltage between lamp terminals
at 50°F (10°C) and above. (Vrms) min. 10
at 50°F (10°C) and above. (Vpeak) max:
Preheat current
min at 90% of rated line voltage, (A)
max at 106% of rated line voltag

Cathode heat requirements
Dummy load resistor, for both cathodes in series 5

0 ohms

Information for luminaire design (conditions of clause| 14 apply)

Only use ballasts designated for

is preheat-start lamp (18W/9T5/T/2G11/PH). Do

not use this lamp on rapid-start ballasts designated for the 18 watt, 10 inch, T5 lamp

(18W/10T5/T/2G11/RS).

78901-ANSI-4014-1

Copyright © 2001 by American National Standard Lighting Group-NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



18-Watt, Single-Based
Rapid-Start Fluores

Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base type

Circuit application

Dimensional characteristics (definitions of Part Il appl

Lamp Length
Base face to top
of lamp (H)
Bulb depth (G)
Bulb width (C)

NOTES

cent Lamp

W/10T5/T/2
Watts
4 inches (

2G1
Rapid start

ANSI C78.901-2001

Lamp Outline

Lamp Dimensions-Note 1 Dimensions-Note 2
Inches Millimeters Inches Millimeters
' Max Max Max
0.4 10.25 260.4
17.8 0.98 25.0
94 1.80 46.0

1 Lamp dimensions C & G apply to glass only in mounting ar

2 Conditions of clause 10.4 a

Auxiliary supports

An auxiliary bulb holding device
mounting support shall be place
device shall be located between

face of the lamp.

NOTES

3 AUV resistant non-metallic saddle type [clip is the preferred
Metallic clips may change the starting ¢ cs of hig

lamp.

7.5 inches (190 mm) and 8.5

s required due to the long length of this single-based lamp. No
d on or very near the bent end of the lamp. The bulb-holding

inches (216 mm) from the base

method to support the lamp.
frequency operation of the

4 A support placed between the legs of the lamp is not recommended. The inside leg

dimension is not controlled and varies in production. The
legs is 1.8 mm (0.071 in.).
5 The lamp should be used in lamp holders t

78901-ANSI-4015-1

inimum spacing between the

0 2G11 standards sheet, ANSI C81.62.
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Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6V on each cathode)
Total wattage

Volts (V)

Current (A)

The preceding lamp operating ¢
type circuit at an ambient tempe|
a reference ballast having the ch

Reference ballast characterist

Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cs

Cathode characteristics

Type

Resistance (at 3.6V)
Objective (ohms)
Minimum (ohms)

78901-ANSI-4015-1

ANSI C78.901-2001

18-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 2 of 3

.246

norizontal operation in a rapid-start
60-Hz sinusoidal power supply and
lowing section:

250

ANS| C82.3.
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ANSI C78.901-2001

18-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 3 of 3

Information for ballast design iti clause 13 apply)

Lamp starting requirements
ingle-lamp  Ballasts for

llast two lamps

Rapid-start (starterless) circuits
Voltage between lamp terminals

at 50°F (10°C) and above, (Vrm [ 210 210

at 50°F (10°C) and above, (Vrms) max 270
Voltage lamp terminal to starting aid (Note 1)

at 50°F (10°C) and above, (Vpeak) min 520 520
Voltage (°C) crest factor, min (@90% line) 1.85 1.85
Voltage (°C) crest factor, max 2.20 2.20
Starting capacitor size

min (UF) (at 60 Hz) - 0.04

max (WF) (at 60 Hz) - 0.06

NOTES

6 These limits apply to the pe
above ground and the grounded fi

7 The starting aid surfaces sh ngth of the lamp (distance H), at least 1 inch
(25 mm) wide for edge mounting of lamps and at least 1.5 inch (38 mm) for flat mounting of
lamps.

ak voltage between the lamp terminal delivering the highest voltage

8 Maximum distance from bulb wall leg to starting aid is 1/2 inch (13 mm) for either edge mounting

or flat mounting, as shown below:

H

{ 34

o v L F ' 56
L I/E”J‘ -+ Starting Al J‘ + Stoarting Ald

Cathode heat requirement at rated input
Voltage
Limits during operation
Dummy load resistor
Voltage across dummy load

voltage
h 3.6V nominal

2.5V min, 4.4 V max
9.6/ohms + 0.1 ohm
3.4|V min, 4.5 V max

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4015-1
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18 Watt, T5 Single-

Fluorescent Lamp

The data on this standard sheet

Lamp description

Lamp abbreviation 18
Nominal wattage 18
Bulb designation T5

Base specifications 2
Operating position
Circuit application

H (Base face to top of lamp) ma
C (Width of lamp) max
G (Depth of lamp) max

NOTES

1 Applies along the length of tM

2 Conditions of clause 10.4 a

Electrical characteristics
Test position: Vertical, base-up

Lamp operating characteristic
Wattage (W)

Voltage (V)

Current (A)

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cathode characteristics

Type
Hot resistance @ test current (o
Test current (A)

This test current will resultina s

Copyright © 2001 by American National Standard Lighting Group- NEMA

W/5T5/M/2G1
Watts

ANSI C78.901-2001

Finished Maximum
lamp outline
(mm) (mm) (Note 2)
122
ote 1) Note 3
ote 1) Note 3

pply.

mmuse 11 apply)
18

58
0.3/75

Cs

ms)

78901-ANSI-4016-1

€ Rh/Rc ratio of approximately 4.75.
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ANSI C78.901-2001

18-Watt, T5 Single-Based
Fluorescent Lamp
Page 2 of 3

Thermal conditions (conditions to a special test lamp)

Information for ballast design

Starting Voltage

Voltage between lamp terminals
at 25°F(-4°C) and above, (Vrms
at 25°F(-4°C) and above, (Vpeak) max

Preheat current

Min at 90% of rated line voltage (A) 0.3(15
Max at 106% of rated line voltage ( 0.670
Cathode heat requirements
Dummy load resistor, for both ¢ des|in series 50 ohms

Information for high frequency ballast design

Typical operating characteristics

Lamp current (A) 0.320
Lamp voltage (V) 50
Lamp wattage (W) 16

The remaining HF ballast design information appli
input voltage.

e range of 92% to 106% of rated

Min lamp current (A)
Max lamp current (A)
Max current in any lead to a cathode (A)

Lamp starting requirement

Requirements without cathode preheating

cathode constant a 0.290
Imin[A]:

78901-ANSI-4016-1

Copyright © 2001 by American National Standard Lighting Group-NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

18-Watt, T5 Single-Based

Fluorescent Lamp
Page 3 of 3
Max preheat current ima[A]

for t<0.4s: 200

for 0.4s<t<2.0s: 50 - 0.350 t

for t>2.0s: 650
Substitution resistor for each cathode (ohms)

2.

Max voltage across lamp during [preheat (Vrms) 130
Min voltage across lamp after pr ) 350
Min voltage across lamp after pr °C and above (Vrms) 380
NOTE
3 The same base, 2G10-3, is for 18 through 36 watt sizes of this lamp family. The
design of a ballast foru i ge must take into consideration the possible
improper installation|of a
Information for luminaire desi apply)

78901-ANSI-4016-1
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ANSI C78.901-2001

The data on this standard sheet
Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimensions Depth
m 40 mm
Bulb designation
Base type
Dimensional characteristics (definitions of )
imum Maximum
m. outline dim.
(m (mm)
H (Base face to top of lamp) 130 130
C (Width of lamp) 41 (Note 1) 45 (Note 2)
G (Depth of lamp) 41 (Note 1) 45 (Note 2)
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Electrical characteristics

Electrical characteristics and light output vary with ambient temperature.

Lamp operating characteristics (conditions
Wattage (W)
Voltage (V)

Current (A) 0450

The preceding lamp operating characteristied on base up operation in a

preheat-start-type circuit at an ambient temperature of 25°C (77°F) with a 60 Hz sinusoidal
power supply and a reference ballast having the characteristics shown in the following section:

ply)

78901-ANSI-4012-1
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ANSI C78.901-2001

-Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp
ith internal means of starting
Page 2 of 3
Cathode characteristics
Type
Radio interference suppressio ditions of clause 13.1 apply)
min (UF) (60HZz) 0008
max (uF) (60Hz) .010
Reference ballast characteristics
Rated input voltage
Reference current 0A
Impedance 209 ohms
The general requirements for re e stated in|American National Standard

Specifications for Fluorescent La ‘erence Ballast, ANSI C82-3.

Information for ballast design [(conditions of clause 13 appl

Lamp starting requirements

The following values are intended to provide reliable starting at the ambient temperatures
indicated and at higher temperatures up to a maximum of 110°F (50°C). At temperatures near
the top of that range, however, initial starting wil secured but not necessarily immediate

restarting.

Voltage between lamp terminals
at 32°F (0°C) and above, (Vims) min 108V
at 32°F (0°C) and above, (Vpk) max 400V

The voltage limits shall be met at any primar

Preheat current
min at 90% of rated voltage

max at 106% of rated voltage [ 0:8 0A

Cathode head requirements

78901-ANSI-4012-1
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ANSI C78.901-2001

-Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp

ith internal means of starting
Page 3 of 3

Ballast design note

The values in this standard are &

NOTE — A radio interference su i itar is located internal to the lamp base.

Information for luminaire design (conditions of clause

Normal operation (conditions of clause 14.4 apply)

Maximum temperature at point X on lamp base (°
NOTES
3 Point x is identified in Figure 1:

4 A higher guide post temperature may be

Consult lamp manufacturer.

78901-ANSI-4012-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage
Nominal diameter
Bulb designation
Base

Circuit application

Dimensional characteristics (definitions of Part Il apply)

Inches Millimeters
] Min Max
A (Inside of base to opposite wall) 104.6 111.3
B (Inside, other than Dimension A) 103.1 112.8

C & D (Lamp outside diameter) 158.7 171.5
D1 (Bulb, outside diameter) \ 26.2 31.0

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)

Wattage
Arc wattage (W)
Approximate cathode wattag i:‘l
(with 3.6 V on each cathode) (W) 0
Total wattage (W) 19.0
Voltage (V) 49
Current (A) 0.380

Reference ballast characterist
Rated input voltage (V)

Reference current (A) 0.380
Impedance (ohms)

Cs

Cathode characteristics
Type

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

78901-ANSI-4030-1
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ANSI C78.901-2001

20-Watt, 6-Inch Circular T9
apid-Start Fluorescent Lamp
Page 2

Information for ballast design (conditi apply)

Lamp starting requirements
E Ballasts for

Single-lamp one 6-inch and
balla one 8-inch lamp
Rapid start |
Voltage between lamp terminals|(Note 1)
at 50°F (10°C) and above, (Vrms) min 150 225

Voltage lamp terminal to starting

at 50°F (10°C) and above, (\ 290 290
Waveshape of starting voltage
crest factor, maximum 2.0 2.0

Starting capacitor size
min (uF) (at 60 Hz) \ 0.008
max (uF) (at 60 Hz) 0.06
Preheat (switch) start

Voltage between lamp terminals
at 50°F (10°) and above, (Vrms) min 108

NOTES

1 These values are for lead circuits only. For lag circuits, add 3%.

2 These values are for crest factors 0f4.55 to 2.0. Add 1 for crest factors less than 1.55.
Cathode heat requirements

Rapid start
Voltage 3.6/V nominal
Limits during operation 5V min, 4.0 V max
Dummy load resistor 9.6 ohms + 0.1 ohm
Voltage across dummy load 4V min, 4.5V max

Preheat (switch) start
Current during preheat
at rated primary voltage
Preheat time at 0.60-A
preheat current 0.75 s min

0.50 A min, 0.70 A max

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4030-1
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ANSI C78.901-2001

The data on this standard sheet
Lamp description:

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
m 27 mm
Bulb designation
Base
Circuit application tarter
Dimensional characteristics (d
ed Maximum
) lamp outline
(mm) (Note 2)
H (Base face to top of lamp) max 28
C (Length of lamp) max ote 1) 142
G (Width of lamp) max ote 1) 142
NOTES
1 Applies along the length of
2 Conditions of clause 10.4 apply:
Operating position The 21W lamp be operated in any position except where the
90? lamp glass bends are higher than the 180° lamp glass bends.
Electrical characteristics

Lamp operating characteristic 1 apply)
Wattage (W)
Voltage (V)

Current (A) 0.260

Cathode characteristics
Type

Resistance (at 8V/cathode)
Both cathodes in series, objecti

78901-ANSI-4039-1
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Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cs

ANSI C78.901-2001

21-Watt, T4 Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith external means of starting

4@ Page 2

Thermal conditions (conditions aof clause 12 app

Information for ballast design (conditions of clause 13 apply)

Preheat (switch) start
Voltage between lamp terminals
at 0°F (-18°C) and above, (V,

at 0°F (-18°C) and above, (Vrms) ma
at 0°F (-18°C) and above, (Vpeak) max

Preheat current
min at 90% of rated line volt

max at 110% of rated line voltage (A

200
u.c

Cathode heat requirements

Dummy load resistor, for both cathodes in series 70 ohms

Information for starter design
Radio interference suppression ¢apacitor{conditions of clause 13.1 apply)
Min (pF) (60HZz) 0.005

Max (uF) (at 60HZz)

Information for luminaire desi

gn (conditions of clause 14 apply)

78901-ANSI-4039-1
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Lamp description

Lamp abbreviation
Nominal wattage
Nominal diameter

Bulb designation T9 (T28) CII’CU|
Base G10q, Four-pin circular
Circuit application Rapid start and preheat (switch)-start
Dimensional characteristic y)
Millimeters
Max Min Max

6.13 149.1 155.7
6.19 147.6 157.2
8.50  203.2 215.9
1.22 26.2 31.0

A (Inside of base to opposite wa
B (Inside, other than Dimension
C & D (Lamp outside diameter)
D1 (Bulb, outside diameter)

Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode
Total wattage (W) 22 5
Voltage (V) 61
Current (A) 0.370

ply)

Reference ballast characterist
Rated input voltage (V)
Reference current (A) 0.370
Impedance (ohms)

Cathode characteristics
Type Low resistance
Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms) 7.0

78901-ANSI-4031-1
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ANSI C78.901-2001

22-Watt, 8-Inch Circular T9
apid-Start Fluorescent Lamp

Information for ballast desig 3 apply)
Lamp starting requirements
Ballasts
Single-lamp one 8-inch and
ballast one 12-inch lamp

Rapid start
Voltage between lamp terminals|(Note 1)
at 50°F (10°C) and above, (Vrms) min 180 230
Voltage lamp terminal to starting aid (Note 2)
at 50°F (10°C) and above, (Vpeak) mi
Waveshape of starting voltage crest factor,|max
Starting capacitor size
min (uF) (at 60 Hz) 0.008

max (F) (at 60 Hz) \ 0.06

Preheat (switch) start
Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min——_ 108

NOTES

290 290
2.0 2.0

1 These values are for lead circuits only. Fo 3%.

2 These values are for crest factors of 1.55 to 2.0. d 1,0% for crest factors less than 1.55.
Cathode heat requirements k

Rapid start
Voltage 3.6/V nominal
Limits during operation 2.5V min, 4.0 V max

ohms £ 0.1 ohm
V min, 4.5 V max

Dummy load resistor
Voltage across dummy load

Preheat (switch) start
Current during preheat,
at rated primary voltage
Preheat time at 0.60-A
preheat current 0.75 s min

0.50 A min, 0.7 A max

Information for luminaire design (conditi 4 apply)

78901-ANSI-4031-1
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24-Watt, T5 Single-
Fluorescent Lamp

The data on this standard sheet|i

Lamp description

Lamp abbreviation
Nominal wattage
Bulb designation
Base specifications
Circuit application

Dimensional characteristics (def

H (Base face to top of lamp) ma
C (Width of lamp) max
G (Depth of lamp) max

NOTES
1
2 Conditions of clause 10.4 a

Electrical characteristics
Test position

Lamp operating characteristic
Wattage (W)
Voltage (V)
Current (A)

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cathode characteristics

Type

Hot resistance @ test current (o
Test current (A)

W/7T5/M/2G10
10-3
Iltiple / HF and 60 Hz

nitions of Part Il apply)

i

Applies along the length of the glass .

bply.

(conditions

Cs

ms)

ANSI C78.901-2001

Maximum
lamp outline

(mm) (Note 2)

79 (Note 1)
ote 1)

165
Note 3
Note 3

This test current will result in a stable Rh/Rc ratio of approximately 4.75.

78901-ANSI-4017-1
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ANSI C78.901-2001

24 Watt, T5 Single-Based
Fluorescent Lamp
Page 2 of 3

Thermal conditions
The conditions of clause 12 appl

Information for ballast desi
Lamp starting requirements

Preheat (switch) start
Voltage between lamp terminals

at 25°F (-4°C) and above, (Vrms) mi 198

at 25°F (-4°C) and above, (Vpeak) 400
Preheat current

min at 90% of rated line volt 0.315

max at 106% of rated line voltage ( .6/70

Cathode heat requirements

Dummy load resistor, for both ¢ es in series hms

Information for high frequency ballast design

Typical operating characteristics at 20-26 kHz

Lamp current (A) 0.300
75
22

Lamp voltage (V)
Lamp wattage (W)

The remaining HF ballast design information applies over the range of 92% to 106% of rated
input voltage.

Min lamp current (A) :
Max lamp current (A) 0.425
Max current in any lead to cathode (A)

Lamp starting requirements

Requirements without cathode preheating

Min voltage across lamp, 10°C and above (Vrms)
Max starting time (msec)

78901-ANSI-4017-1
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Current controlled preheat requi
Min preheat current I (A) to emi
cathode constant a
Imin[A]:
Max preheat current ima[A]

for t<0.4s:

for 0.4s<t<2.0s:

for t>2.0s:
Substitution resistor for each cat
Max voltage across lamp during

rements
ssion timelt. (S

hode (ohms)

Min voltage across lamp after pr
Min voltage across lamp after pr

NOTE
3 The same base, 2G10
of a ballast for use wit

installation of a different wattage.

3, is used for 18 through 36-wa
wattage must take into cor

Information for luminaire design (conditions of clause 14 ¢

Abnormal lamp operation (clause 14.5 appli&

T~

78901-ANSI-4017-1

ANSI C78.901-2001

24 Watt, T5 Single-Based
Fluorescent Lamp

Page 3 of 3

tt sizes of this lamp family. The design
1sideration the possible improper

apply)
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Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application

Millimeters
Min Max

A (Lamp legs, center to center, 1 41 41
B (Base face to lamp end) 412.8 421.6
C (Bulb diameter in bend) 23.9 27.9
D (Bulb diameter in legs) 23.9 27.9
E (Distance between legs) 12.7 -
F (Distance to outside of legs) - 2.75 - 69.9
G (Base face to beginning of Dim 1.0 - 25.4 -
H (Length over which

Dimensions D, E, and F apply) - 304.8 -
Lamp legs shall be in the same plane over the ent portion of the lamp;

maximum deviation = 0.13 inch (&

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode) (W
Total wattage (W)
Voltage (V)
Current 0.265

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.265
Impedance (ohms) 733

78901-ANSI-4025-1
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ANSI C78.901-2001

Shaped, 1-5/8-Inch Center T8,
apid-Start Fluorescent Lamp
Page 2

Cathode characteristics

Type
Resistance (at 3.6 V)

Objective (ohms)
Minimum (ohms)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

ingle-lamp  Ballasts for
ballast two lamps
Rapid start
Voltage between lamp terminals
at 50°F (10°C) and above, (\Vrms) min. 260
at 50°F (10°C) and above, (Vrms) max. 355
Voltage lamp terminal to starting aid (Note 2)
at 50°F (10°C) and above, (Vpea [ 325
Waveshape of starting voltage crestfactor; 2.0 2.0
Starting capacitor size
min (uF) (at 60 Hz) 0.04
max (uF) (at 60 Hz) 0.06

NOTES

T

rcuits only. Values for lag circui
actors of 1.55t0 2.0. Add 20% {

ts are under consideration.
for crest factors less than 1.55.

1 These values are for lead ¢
2 These values are for crest f

Cathode heat requirements

Rapid start
Voltage

3.6 V nominal

Limits during operation
Dummy load resistor
Voltage across dummy load

Information for luminaire desi

5V min, 4.4 V max
11.0lohms £ 0.1 ohm
3.4V min, 4.5V max

T~

n (conditions of clause 14 apply)

78901-ANSI-4025-1
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24-27-Watt, Single

The data on this standard sheet
Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base type

Circuit application

ANSI C78.901-2001

Based

Dimensional characteristics (definitions of Rart
Lamp Outline
Lamp Dimensions (No Dimensions (Note 2)
Inches | Inches Millimeters
Lamp Length Min Max Min Max
Base face to top
of lamp (H) - 320.0 12.60 320.0
Bulb depth (G) 0.67 17.8 0.98 25.0
Bulb width (C) 1.46 9.4 1.80 46.0

NOTES

1 Lamp dimensions C & G ap

2 Conditions of clause 10.4 ap

Auxiliary supports

An auxiliary bulb holding device
mounting support shall be place

to glass only in mo
ply.

ing area along lamp legs.

is required due to the long length of this single-based lamp. No
d on or very near the bend end of the lamp. The bulb-holding
9.5" (241 mm 26)7 mm) from base face of lamp.

device shall be located between
NOTES
3 AUV resistant non-metallic
Metallic clips may change the starting ¢
4 A support placed between t
is not controlled and varies
(1.8 mm).
5 The lamp should be used i

saddle type tlip_is the preferred)method to support the lamp.

s of high-frequency operation of the lamp.
€ legs of thefamp is not recommended. The inside leg dimension
n production. The minimum spacing between the legs is 0.071 in.

lamp holders that conform to 2(G11 standards sheet, ANSI C81.62.

78901-ANSI-4018-1
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Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6V on each cathode)
Total wattage

Volts (V)

Current (A)

The preceding lamp operating ¢

type circuit at an ambient tempe
a reference ballast having the ch

Reference ballast characterist

Rated input voltage (V)
Reference current (A)

Cs

Impedance (ohms)

Reference Ballasts for Fluoresc

Cathode characteristics

Type

Resistance (at 3.6V)
Objective (ohms)
Minimum (ohms)

78901-ANSI-4018-1

ANSI C78.901-2001

24-27-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 2 of 4

0.385

.340

in American National Standard for
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ANSI C78.901-2001

24-27-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 3 of 4

Information for ballast desig 3 apply)
Lamp starting requirements
Single-lamp  Ballasts for
ballast two lamps
Rapid-start (starterless) circuits
Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min 240
at 50°F (10°C) and above, (Vrms) max 310

Voltage lamp terminal to startin

at 50°F (10°C) and above, (
Voltage (°C) crest factor, min (
Voltage (°C) crest factor, max
Starting capacitor size

min (UF) (at 60 Hz)

max (UF) (at 60 Hz)

NOTES

6 n the lamp te

These limits apply to the p
above ground and the grounded fixture.

7 The starting aid surfaces shall extend the full length of the
wide for edge mounting of lamps and at least 1.5” (38 mm
8 Maximum distance from bulb wall leg to starting aid is 1/2"

flat mounting, as shown below:

520
1.75
2.20

0.04
0.06

rminal delivering the highest voltage
lamp (distance H), at least 1" (25 mm)

for flat mounting of lamps.
(113 mm) for either edge mounting or

NP

o iy L

{

GO 4 [ b
I 7 T
1/2 5

3.6
2.5
9.6

Voltage

Limits during operation
Dummy load resistor
Voltage across dummy load

78901-ANSI-4018-1

=
L

Starting aid

V nominal

V min, 4.4 V max
ohms + 0.1 ohm
V min, 4.5 V max

Copyright © 2001 by American National Standard Lighting Group- NEMA
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For preheat (switch) start :
Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min 198
at 50°F (10°C) and above, (V ma 400
Preheat current
min at 90% of rated line voltage, (A)
max at 106% of rated line voltage, (A)
Cathode heat requirements
Dummy load resistor, for both cathodes in series 50 ohms

Information for luminalre design (conditions of ¢lause 14 apply)

78901-ANSI-4018-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
30-mm 30 mm

Bulb designation

Base

Circuit application iteh) start, internal starter

Dimensional characteristics (definitions of Rart Il apply)

Finished Maximum
lamp outline
(m (mm) (Note 2)

H (Base face to top of lamp) m 170 170

C (Width of lamp) max (Note 1) 35

G (Depth of lamp) max 28 (Note 1) 35
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.325

Cathode characteristics
Type

min (UF) (at 60HZz) 0.0008
max (UF) (at 60HZz) :

NOTE
3 Alower maximum value of capacitance is under consideration.

78901-ANSI-4010-1
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ANSI C78.901-2001

-Watt, T4 Quad Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting

4@ Page 2

Reference ballast characteristics

Rated input voltage (V) 220
Reference current (A) 0.315
Impedance (ohms) 546

Thermal conditions (conditions of clause 12 apply to a special test lamp)

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Preheat (switch) start \
Voltage between lamp terminals

Cathode heat requirements
Dummy load resistor, for both cathodes in series 5 ohms

NOTE - A radio interference suppression ca
See Sections 11.3 and 13.1 for further details.

Information for luminaire design (conditi

Normal lamp operation (clause 14.4 applies)
Maximum temperature at point X on"Jamp base (°C)

NOTES
4 Point X is identified in Figur

at 0°F (-18°C) and above, (Vrms) min 198

at 0°F (-18°C) and above, (V max 440
Preheat current

min at 90% of rated line voltage (A) 0.270

max at 106% of rated line voltage (A) 0.550

is located internal to the lamp base.

clause 14 a

pply)

5 A higher guide-post temperature may be acceptable. Consult the lamp manufacturer.

Abnormal lamp operation (clause 14.5 applies)

78901-ANSI-4010-1
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The data on this standard sheet
Lamp description
Lamp abbreviation
Nominal wattage

Nominal dimensions

Bulb designation
Base type

Dimensional characteristic

H (Base face to top of lamp)
C (Width of lamp)
G (Depth of lamp)

NOTES
1 Applies along the length of {
2 Conditions of clause 10.4 a

Electrical characteristics

Electrical characteristics and ligh

Lamp operating characteristics

Wattage (W)
Voltage (V)
Current (A)

ANSI C78.901-2001

Depth
m 40 mm
)
Maximum Maximum
lamp dim. outline dim.
(mm)
146 146
41 (Note 1) 45 (Note 2)
41 (Note 1) 45 (Note 2)
he glass only.
t output vary with ambient temperature.

(conditions of clause 11 ap

The preceding lamp operating characteristics-are based on b
preheat-start-type circuit in an ambient temp e-of 25°C (

power supply and a reference ballast having the characteristics shown in the following section:

78901-ANSI-4013-1

ply)

se up operation in a
77°F) with a 60 Hz sinusoidal
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National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

=Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp

ith internal means of starting

O Page 2 of 3

Radio interference suppressio
min (UF) (60HZz)
max (uF) (60Hz)

Cathode characteristics
Type

Reference ballast characteristic
Rated input voltage
Reference current
Impedance

.625A
hms

The general requirements for rete inlAmerican National Standard

Specifications for Fluorescent L3

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

The following values are intended to provide reliable starting at the ambient temperatures
indicated and at higher temperatures up to a maximum of 110°F (43°C). At temperatures near
the top of that range, however, initial starting will-be secured but not necessarily immediate

restarting. x
Voltage between lamp terminals

at 32°F (0°C) and above, (Vims) min 108 V|
at 32°F (0°C) and above, (Vpk) max 400 V

The voltage limits shall be met at any prima age between 90% and 110% of rated voltage.

Preheat current
min at 90% of rated voltage 540 A

max at 106% of rated voltage [ 1.080 A

Cathode heat requirements

78901-ANSI-4013-1
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Ballast design note

The values in this standard are

NOTE — A radio interference suppression capaci
See Sections 11.3 and 13.1 for further details.

ANSI C78.901-2001

=Watt, Single-Based, Quad Tube
Preheat-Start Fluorescent Lamp
ith internal means of starting
Page 3 of 3

aracteristics.

aternal to the lamp base.

Information for luminaire design (conditions of clause 14 apply)

Normal operation (conditions of clause 14.4 apply).
Maximum temperature at point

NOTES
3 Point x is identified in Figure 1.

4 A higher guide post temperature may be acceptable. Const

78901-ANSI-4013-1

ult lamp manufacturer.
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ANSI C78.901-2001

The data on this standard sheet
Lamp description:

Lamp abbreviation
Nominal wattage

Nominal dimension Depth
m 35 mm
Bulb designation
Base
Circuit application
starter
Dimensional characteristics (definitions of Pa
d Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) max 33 35
C (Length of lamp) max 205 (Note 1) 207
G (Width of lamp) max 205 (Note 1) 207
NOTES
1 Applies along the length of the g only.
2 Conditions of clause 10.4 a &
Operating position Any

Electrical characteristics

Lamp operating characteristics(conditions of clause-11 apply)
Wattage (W)
Voltage (V)

Current (A) 0.320

Cathode characteristics
Type

Resistance (at 3.6V/cathode)
Both cathodes in series, objecti

78901-ANSI-4040-1
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Radio interference suppressio
Min (uF) (at 60Hz)
Max (uF) (at 60Hz)

NOTE
3 The suppression capacitor I
frequency ballasts.

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

ANSI C78.901-2001

28-Watt, T6 Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith internal means of starting

4@ Page 2

n capacitor

may affect starti operating performance of lamps used with high
cs
236
0.320
578

Thermal conditions (conditions

f C

n (conditions of clause 13 apply)

Preheat (switch) start

Voltage between lamp terminals
at 0°F (-18°C) and above, (V
at 0°F (-18°C) and above, (V

at 0°F (-18°C) and above, (Vpeak) max
Preheat current
min at 90% of rated line voltage

max at 110% of rated line voltage (A)

Cathode heat requirements
Dummy load resistor, for both cz

NOTE

4  Aradio interference suppressi

and 13.1 for further details.

rms) min 200
rms) max

thodes in i 18 ohms

capacitor is located internal to the lamp base. See clauses 11.3

Information for luminaire design onditise 14 apply)

78901-ANSI-4040-1
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ANSI C78.901-2001

The data on this standard sheet
Lamp description:

Lamp abbreviation
Nominal wattage

Nominal dimension Depth

m 35 mm
Bulb designation
Base
Circuit application start
Dimensional characteristics (definitions

d Maximum

lamp outline
(mm) (Note 2)
H (Base face to top of lamp) ma 35
C (Length of lamp) max 205 (Note 1) 207
G (Width of lamp) max 205 (Note 1) 207
NOTES

1 Applies along the length of
2 Conditions of clause 10.4 a

Operating position

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)

Wattage
Arc wattage
Approximate cathode wattage
(with 3.6V on each cathode)
Total wattage (W)

Voltage (V)

Current (A)

Cathode characteristics

Type

Resistance (at 3.6V/cathode)
Each cathode, objective (ohms)
Min (ohms)

9
7

78901-ANSI-4041-1
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Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Thermal conditions (conditions g

ANSI C78.901-2001

28-Watt, T6 Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith external means of starting

e

Cs

).320
f clause 12 app

Information for ballast design (conditions of clause 13 apply)

Preheat (switch) start

Voltage between lamp terminals
at 0°F (-18°C) and above, (V,
at 0°F (-18°C) and above, (V
at 0°F (-18°C) and above, (V|

Preheat current

Fms) min 200
rms) ma u.c
peak) max 440

min at 90% of rated line voltagek(A\ 0.290
max at 110% of rated line voltage (A) 0.670

Cathode heat requirements
Dummy load resistor, for both ca

thodes in series 18 ohms

Rapid start (starterless circuits)

Voltage between lamp terminals
at 50°F (10°)C and above, (
at 50°F (10°)C and above, (

Voltage lamp terminal to starting
at 50°F (10°)C and above, (

Waveshape of starting voltage c

Starting capacitor size
min (UF) (at 60HZz)
max (uF) (at 60Hz)

NOTES

3 These values are for lead ¢

4 These values are for crest f
less than 1.55.

Ballasts
Single for two
Lamp Lamps
(Note 1)
rms) min 220 240
rms) max 285 310
aid (Note 2)
S) min 520 520
rest|factor, max 2 2.2

h u.c u.c.

u.c u.c.

rcuits only. For lag circuits, add 3%.

actors of 1.55te-2:0."Add 10% for crest factors

78901-ANSI-4041-1
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ANSI C78.901-2001

28-Watt, T6 Square-Shape Single-Based
Preheat-Start Fluorescent Lamp
ith external means of starting

m Page 3 of 3

Cathode heat requirements

Voltage, applied continuously .6V nominal
Limits V min, 4.0V max
Dummy load resistor 6 £ 0.1 ohms

Voltage across dummy load V min, 4.5V max

Information for starter design
Radio interference suppression capacitor (conditions of clause 13.1 apply)
Min (uF) (at 60Hz) 0.001
Max (uF) (at 60HZz) 0.003

Information for luminaire design (conditions of ¢clause 14 apply)

78901-ANSI-4041-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application

Millimeters
Min Max
A (Lamp legs, center to center, nominal 1-5/8 41 41
B (Base face to lamp end) 260 562.2 574.0
C (Bulb diameter in bend) 1.10 23.9 27.9
D (Bulb diameter in legs) 1.10 23.9 27.9
E (Distance between legs) - 12.7 -
F (Distance to outside of legs) 2.75 - 69.9
G (Base face to beginning of Dimension H) - 25.4 -
H (Length over which
Dimensions D, E, and F apply) 16.0 - 406.4 -

Lamp legs shall be in the same plane over the unbent portion of the lamp;
maximum deviation = 0.13 inch (3.3 mm).

Electrical characteristics

Lamp operating characteristics (conditio lause 11 apply)
Wattage
Arc wattage (W) 29.5

Approximate cathode wattage
(with 3.6 V on each cathode) (
Total wattage (W)

Voltage (V)

Current (A)

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.265
Impedance (ohms)

78901-ANSI-4026-1
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ANSI C78.901-2001

Shaped, 1-5/8-Inch Center T8,
apid-Start Fluorescent Lamp
Page 2
Cathode characteristics
Type
Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)
Information for ballast desi
Lamp starting requirements
Ballasts for
Single-lamp two lamps
ballast Option A Option B
Rapid start
Voltage between lamp terminals
at 50°F (10°C) and above, (\Vrms) i 300 315
Voltage lamp terminal to starting aid (Note 2)
at 60°F (15°C) and above, (Vpeak) min 260 260
at 50°F (10°C) and above, ( [ 290 290
Waveshape of starting voltage crest fac 2.0 2.0
Starting capacitor size
min (uF) (at 60 Hz) 0.08 0.04
max (uF) (at 60 Hz) 0.12 0.06
NOTES i
1 These values are for lead chor lag circuits are under consideration.
2 These values are for crest factors of 1.55 10 2:0. Add 20% for crest factors less than 1.55.
Cathode heat requirements
Rapid start
Voltage V nominal

2.5V min, 4.4 V max
11:0.ohms + 0.1 ohm

: 3.4V min, 4.5V max
Ground plane spacing

The requirements of 13.2 apply.|However, a spacing of up t0/0.75 in (19 mm) is allowed if the
ground plane is at least 2 in (51 mm) wide.

Limits during operation
Dummy load resistor
Voltage across dummy load

Information for luminaire desi itions of clause 14 apply)

78901-ANSI-4026-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal Wattage
Nominal overall length
Bulb designation
Base

Circuit application

Millimeters

Min Max
A (Lamp legs, center to center, 1 152.0 152.0
B (Base face to lamp end) 565.2 574.0
C (Bulb diameter in bend) 22.6 29.2
D (Bulb diameter in legs) 23.9 27.9
E (Distance between legs) 119.4

F (Distance outside of legs) - 7.10 - 180.3

G (Base face to beginning of dimmﬁj\ 1.0 - 25.4 -

H (Length over which dimension
D, E, and F apply)

16.0 - 406.4 -

lane over thew of the lamp;
3mm).

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode) (W
Total wattage (W)
Voltage (V)
Current (A) 0.265

Lamp legs shall be in the same
maximum deviation = 0.13 inch (

Electrical characteristics

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.265
Impedance (ohms) 910

78901-ANSI-4027-1
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Cathode characteristics

Type

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

Information for ballast desigm

Lamp starting requirements

Rapid start
Voltage between lamp terminal
at 50°F (10°C) and above, (
Voltage lamp terminal to startin
at 60°F (15°C) and above, (
at 50°F (11°C) and above, (
Waveshaping of starting voltage
Starting capacitor size
min (UF) (at 60 Hz)
max (UF) (at 60 Hz)

NOTES

1 These values are for lead ¢
2 These values are for crest f

Cathode heat requirements

Rapid start
Voltage
Limits during operation
Dummy load resistor
Voltage across dummy load

Ground plane spacing

ANSI C78.901-2001

, U-Shaped, 6-Inch Center T8,
apid-Start Fluorescent Lamp
Page 2
apply)
Ballasts for
Single-lamp two lamps
ballast Option A Option B
rms) mi 200 300 315
aid (Note 2)
peak) min 260 260 260
k) min 290 290 290
crest fac 2.0 2.0 2.0
0.08 0.04
i 0.12 0.06
rcuits onty- g circuits, the values are under consideration.
actors of 1.55 t0 2.0. Add 20% for crest factors less than 1.55.

3.6
5
11.

h 3.4

V nominal

V min, 4.4 V max
ohms £ 0.1 ohms
V min, 4.5 V max

The requirements of 14.2 apply.| However, a space of up to 0.75 in (19 mm) is allowed if the

ground plane is at least 2 in (51

m) wide.

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4027-1
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The data on this standard sheet
Lamp description

Lamp abbreviation
Nominal wattage
Nominal diameter
Bulb designation
Base

Circuit application

Dimensional characteristic

A (Inside of base to opposite wa
B (Inside, other than Dimension
C & D (Lamp outside diameter)

D1 (Bulb, outside diameter)

Electrical characteristics
Lamp operating characteristics (

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode
Total wattage (W)

Voltage (V)

Current (A)

Rapid start and preheat (switch

|n

(T28) Clrcular
0q, Four-pin circular

1150 1

conditions of clause 11 apply

(W)

2.0
33.0
84

start

<
~

Max

9.69
9.69
2.00
1.22

~

0.430

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance(ohms)

Cathode characteristics
Type
Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

Low resistance

7.0

78901-ANSI-4032-1
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Millimeters

Min Max
239.5 246.1
236.5 246.1
292.1 304.8

26.2 31.0
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ANSI C78.901-2001

32-Watt, 12-Inch Circular T9
apid-Start Fluorescent Lamp
Page 2

Information for ballast desig 3 apply)
Lamp starting requirements
Ballasts for  Ballasts for
one 8-inch  one 12-inch
Single-lamp and one and one

ballast 12-inch lamp 16-inch lamp

Rapid start
Voltage between lamp terminals|(Note 1)

at 50°F (10°C) and above, (Vrms) min 200 230 285
Voltage lamp terminal to starting aid (Note 2)

at 50°F (10°C) and above, (Vpeak) mi 290 290 290

Waveshape of starting voltage crest factor, maximum 2.0 2.0 2.0
Starting capacitor size
min (UF) (at 60 Hz) 0.008 0.008

max (uF) (at 60 Hz) \ 0.06 0.06

Preheat (switch) start
Voltage between lamp terminals
at 50°F (10°C) minimum, (Vrms) min 132

NOTES

1 These values are for lead circuits only. For 3%.

2 These values are for crest fastors of 1.55 to 2.0. d 1,0% for crest factors less than 1.55.
Cathode heat requirements

Rapid start
Voltage 3.6/V nominal
Limits during operation 2.5V min, 4.0 V max
Dummy load resistor 9.6/ohms + 0.1 ohm
Voltage across dummy load 3.4V min, 4.5V max
at rated primary voltage h 0.55 A min, 0.75 A max
Preheat time at 0.65-A

preheat current 1.0/'s min

Preheat (switch) start
Current during preheat,

Information for luminaire design (conditi se 14 apply)

78901-ANSI-4032-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage
Nominal diameter
Bulb designation T10 (T32) Circular
Base G10q, Four-pin circular
Circuit application Rapid start and preheat (switch)-start

\

Dimensional characteristic

Millimeters

Min Max
A (Inside of base to opposite wall) 239.5 246.1
B (Inside, other than Dimension A) . . 236.5 246.1
C & D (Lamp outside diameter) 11.75 12.25  298.5 311.2
D1 (Bulb, outside diameter) 1.16 1.34 29.5 34.0

Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode
Total wattage (W)

Voltage (V)

Current (A)

ply)

Reference ballast characterist
Rated input voltage (V)

Reference current (A) 0.425
Impedance (ohms)

Cathode characteristics

Type Low resistance

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms) 7.0

78901-ANSI-4033-1
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ANSI C78.901-2001

32-Watt, 12-Inch Circular T10,
apid-Start Fluorescent Lamp
Page 2

Information for ballast desig 3 apply)
Lamp starting requirements
Ballasts for ~ Ballasts for
one 8-inch  one 12-inch
mp and one and one
altast 12-inch lamp 16-inch lamp

Rapid start

at 50°F (10°C) and above, (Vrms) min 200 230 285

290 290 290
Waveshape of starting voltage crest factor, | max 2.0 2.0 2.0
Starting capacitor size

min (UF) (at 60 Hz) 0.008 0.008
max (UF) (at 60 Hz) 0.06 0.06

Preheat (switch) start
Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min 132

NOTES

1 These values are for lead cirsuits only. For lag cireuits, add 3%.
2 These values are for crest factorsof.1.55 to 2.0. Add 1T0% for crest factors less than 1.55.

Cathode heat requirements

Rapid start
Voltage
Limits during operation
Dummy load resistor
Voltage across dummy load

3.6V nominal

2.5V min, 4.0 V max
9.6 ohms £ 0.1 ohm
3.4V min, 4.5V max

Preheat (switch) start
Current during preheat,
at rated primary voltage
Preheat time at 0.65-A
preheat current 1.0/'s min

0.556 A min, 0.75 A max

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4033-1
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ANSI C78.901-2001

36-Watt, T5 Single:
Fluorescent Lamp

The data on this standard sheet i

Lamp description

Lamp abbreviation 36
Nominal wattage 36
Bulb designation T5
Base specifications 2G10-

Circuit application Multiple / HF and 60

Dimensional characteristics (definitions of Part || apply)
Finished Maximum
lamp lamp outline
) (mm) (Note 2)
H (Base face to top of lamp) max. 217
C (Width of lamp) max ote1) 85
G

(m
217
79 (
(Depth of lamp) max N ote1) 20

NOTES
1 Applies along the length of lass only.
2 Conditions of clause 10.4 apply.

Electrical characteristics
Test position

Veﬂﬁwp
Lamp operating characteristic%bmofclause 11 apply)
36

Wattage (W)
Voltage (V) 106
Current (A) 0.435

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.430
Impedance (ohms)

Cathode characteristics

Type
Hot resistance @ test current (ohms) 11+ R.2
Test Current (A) 0.385

This test current will result in a stabl io of approximately 4.75.

78901-ANSI-4019-1
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ANSI C78.901-2001

36-Watt, T5 Single-Based
Fluorescent Lamp
Page 2 of 3

Thermal Conditions (conditions of clau y ply to a special test lamp)
Lamp starting requirements

Preheat (switch) start

Voltage between lamp terminals
at 25°F (-4°C) and above, (Vrm
at 25°F (-4°C) and above, (Vpea

Preheat Current
min at 90% of rated line voltage (A)
max at 106% of rated line voltage (A)

Cathode heat requirements

Information for high frequency ballast design
Typical operating characteristics at 20-26 kHz

Lamp current (A) 0.360
Lamp voltage (V) 90
Lamp wattage (W) 32

The remaining HF ballast design information applies over the

input voltage.

Min lamp current (A) x
Max lamp current (A)

Max current in any lead to cathode (A)

range of 92% to 106% of rated

[oNeNe)

Lamp starting requirement
Requirements without cathode preheating
Min voltage across lamp, 10°C and above (Vrms)
Max starting time (msec)

Current controlled preheat requirements

Min preheat current I, (A) to emission time =(a/te+i )"
Cathode constant a
Imin[Al: 0.360
Max preheat current inax[A]

for t<0.4s: 400
for 0.4s<t<2.0s: 1.550 -0.400t
for t=2.0s: 0.750

Substitution resistor for each cathode (ohms) 11

78901-ANSI-4019-1
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ANSI C78.901-2001

36-Watt, T5 Single-Based
Fluorescent Lamp

Page 3 of 3
Max voltage across lamp during jpreheat (Vr || 190
Min voltage across lamp after preheat, 10°C and above-(Vrms) 420
Min voltage across lamp after preheat, -15°C and above (Vrms) 460
NOTES
3 The same base, 2G10-3, is used for 18 6 watt sizes of this lamp family. The

4 In the case where a lamp does not start, any continuation of cathode heating shall not

5 In the case whre one of the electrodes is depleéted or broken, while the lamp continues
to operate (partial rectification) overheating of|the lamp ends should be prevented by

Information for luminaire design (conditions of clause 14 apply)

Abnormal lamp operation (clat

78901-ANSI-4019-1
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36-39-Watt, Single

The data on this standard she

Lamp description

Lamp abbreviation
Nominal wattage

Nominal overall length 16

ANSI C78.901-2001

Based

tts for preheat)

.5

Bulb designation T5/(T16)
Base type 2G11
Circuit application Preheat (switch) start and rapid|start
Dimensions characteristics|(definitions of apply)
Lamp Outline
L i (Note 1) Dimensions (Note 2)
Inches T Milli s Inches  Millimeter
Lamp Length Min Max Min Max Max
Base face to top
of lamp (H) ; 1634 - 16.34 4150
Bulb depth (G) 0.67 [ 070 171 0.98 25.0
Bulb width (C) 1.46 1.55 37.2 1.80 46.0

NOTES

1
2 Conditions of clause 10.4 a

Auxiliary supports (clause 14.3

An auxiliary bulb holding device
mounting support shall be place

Lamp Dimensions C & G ap

rea along lamp legs.

ply ass only in mounti

.1 applies)

is required due to the long length of this single-based lamp. No
d on or ve he bend end of the lamp. The bulb-holding

device shall be located between
NOTES

3 A UV resistant non-metallic

clips may change the starti

4 A support placed between t
is not controlled and varies
(1.8mm).

5 The lamp should be used i

13” (330mm) and-14” ( ) from base face of lamp.
saddle type_

preferred method to support the lamp. Metallic
aracteris of high-frequency operation of the lamp.

e legs of the lamp is not recommended. The inside leg dimension
n production. The minimum spacing between the legs is 0.071”

lamp holders that con 11 standards sheet, ANSI C81.62.

78901-ANSI-4020-1
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Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6V on each cathode)
Total wattage

Voltage (V)

Current (A)

The preceding lamp operating ct
type circuit at an ambient tempe
a reference ballast having the ch

Reference ballast characterist

Rated input voltage (V)
Reference current (A)

(U

(conditions o

Impedance (ohms)

Cathode characteristics

Type

Resistance (at 3.6V)
Objective (ohms)
Minimum (ohms)

78901-ANSI-4020-1

ANSI C78.901-2001

36-39-Watt, Single Based
apid-Start Fluorescent Lamp
Page 2 of 4
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ANSI C78.901-2001

36-39-Watt, Single Based

apid-Start Fluorescent Lamp
Page 3 of 4

apply)

Lamp starting requirements
Single-lamp  Ballasts for
ballast two lamps
Rapid-start (starterless) circuits

Voltage between lamp terminals
at 50°F (10'C) and above, ( 230 300
at 50°F (10°C) and above, (Vrms) max 300 390

520 520
1.80 1.60
2.2 2.2
- 0.04

0.06

6  These limits apply to the|peak voltage between the lamp|terminal delivering the highest voltage

above ground and the grounded fixture.
7  The starting aid surfaces shall extend the full length of the lamp (distance H), at least 1” (25

mm) wide for edge mounting of lamps 52(88 mm) for flat mounting of lamps.
8  Maximum distance from ‘bulb wall leg to starting.aid is 1/2" (13 mm) for either edge mounting

or flat mounting, as shown bée

Voltage (°C) crest factor, min (@90% line)
Voltage (°C) crest factor, max
Starting capacitor size

min (uF) (at 60 Hz).

max (UF) (at 60 Hz)

NOTES

T
i
W l

W

3
GO i | b ' { 5
= 1/2*J‘ = stanting Al = J‘ - Starting Ald

I~

Cathode heat requirements at rated input voltage
Voltage
Limits during operation
Dummy load resistor
Voltage across dummy load

3.6V nominal

2.5V min, 4.4 V max
6 ohms £ 0.1 ohm
3.4V min, 4.5V max

78901-ANSI-4020-1
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For preheat (switch) start
Voltage between lamp terminals
at 50°F (10°C) and above, V
at 50°F (10°C) and above, (
Preheat current
min at 90% of rated line voltage, (A) :
max at 106% of rated line voltage, (A) 0.775

Cathode heat requirements
Dummy load resistor, for both cathodes |in series 40 ohms

Information for luminaire design (conditions of ¢clause 14 apply)

78901-ANSI-4020-1
Copyright © 2001 by American National Standard Lighting Group-NEMA
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ANSI C78.901-2001

38-Watt, T6 Square -Based
Preheat or Rapid

The data on this standard sheet
Lamp description:

Lamp abbreviation
Nominal wattage
Nominal dimension Vidth Depth
m 35 mm
Bulb designation
Base

Circuit application start

ed Maximum
lamp outline
(mm) (Note 2)
H (Base face to top of lamp) ma 35
C (Length of lamp) max 205 (Note 1) 207
G (Width of lamp) max 205 (Note 1) 207
NOTES

1 Applies along the length of the glass only.
2 Conditions of clause 10.4 a

Operating position The 3 be operated in any posmon except where the 90°
lamp igher than the 180° lamp glass bends.

Electrical characteristics

(conditions ply)

Lamp operating characteristic

Wattage
Arc wattage
Approximate cathode wattage
(with 3.6V on each cathode)
Total wattage (W)

Voltage (V)

Current (A)

78901-ANSI-4021-1
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Cathode characteristics

Type

Resistance (at 3.6V/cathode)
Each cathode, objective (ohms)
Min (ohms)

Lamp starting time (seconds)

Reference ballast characterist
Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Thermal conditions (conditions o

(u.c
cs
236
0.430

ANSI C78.901-2001

,-T6 Square-Shape Single-Based

Preheat or Rapid Start Fluorescent Lamp

ith external means of starting
Page 2 of 3

Information for ballast design (conditions of clause 13 apply)

Preheat (switch) start

Voltage between lamp terminals:

at 0°F (-18°C) and above, (V
at 0°F (-18°C) and above, (V
at 0°F (-18°C) and above, (V
Preheat current

min at 90% of rated line voltage (A)

max at 110% of rated line vo

in
rms) max
peak) max

Itage (A)

Cathode heat requirements

Dummy load resistor, for both cathodes in series

T~

78901-ANSI-4021-1
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For rapid start

Voltage between lamp terminals
at 50°F (10°)C and above, (
at 50°F (10°)C and above, (\

Voltage lamp terminal to starting
at 50°F (10°)C and above, (\

Waveshape of starting voltage c

Starting capacitor size
min (UF) (at 60HZz)
max (uF) (at 60Hz)

NOTES
3 These values are for lead ¢
4 These values are for crest f

Cathode heat requirements
Voltage, applied continuously
Limits

Dummy load resistor

Voltage across dummy load

Information for starter design
Radio interference suppression
Min (uF) (at 60Hz)
Max (uF) (at 60Hz)

Information for luminaire desi

Maximum starting aid distance for

ANSI C78.901-2001

Square-Shape Single-Based
Preheat or Rapid Start Fluorescent Lamp

ith external means of starting

Ballast for Ballast for

mp two lamps
(Note 1)
in 300

rms 390

aid (Note 2)

rms) min 520 520

rest factor, max 2.2 2.2
u.c.
u.c.

actors of 1..55 to 2:0:

3%.

3.6V nominal

2.5V min, 4.5V max

9.0

gn (conditi

pid Start 72" (13 m

T~

78901-ANSI-4021-1

+ 0.1 ohms

4V min, 4.5V max

of clause 14 apply)
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40-Watt, Single-Ba
Fluorescent Lamp

Lamp description

ANSI C78.901-2001

Lamp abbreviation 40W/22T5/T/2
Nominal wattage 40
Nominal overall length 22/4 inches|(57
Bulb designation T5
Base type 2G11
Circuit application Rapid Start
Dimensional characteristics (definitions of Part Il apply)
m Lamp Outline
Lamp Dimensions (Ete 1) Dimensions (Note 2)
Incl Millimeters Inches Millimeters
Lamp Length Min in Max Max Max
Base face to top
of lamp (H) - 22.30 - 6.4 22.30 566.4
Bulb depth (G) 0.67 0.70 17.1 17.8 0.98 25.0

Bulb width (C) 1.46 NC&?.Z 39.4 1.80 46.0

NOTES
1 Lamp dimensions
2 Conditions of claus

Auxiliary supports

An auxiliary bulb holding device
mounting support shall be place
device shall be located between

NOTES

3 AUV resistant non-metallic

Metallic clips may change the

& G apply to glass only in mounting area along lamp legs.
10.4 apply.

is require the long length of this single-based lamp. No
d on or very near the bent end of the lamp. The bulb-holding
18.0” (457 mm) and 20.0” (508 mm) from base face of lamp.

saddle type clip is the preferred method to support the lamp.
rting characteristics igh-frequency operation of the lamp.

4 A support placed between the legs of the lamp is not recommended. The inside leg dimension

is not controlled and varies in productio

(1.8 mm).
5 The lamp should be used i

e minimum spacing between the legs is 0.71 in.

lamp holders that conform to 2GG11 standards sheet, ANSI C81.62.

78901-ANSI-4022-1
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Electrical characteristics m

ANSI C78.901-2001

40-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 2 of 3

Lamp operating characteristic apply)

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6V on each cathode)

Total wattage 38: w
Voltage (V) .
Current (A) 0.270

The preceding lamp operating characteristics are based on horizontal operation in a

rapid-start type circuit at an ar
power supply and a reference
section:

Reference ballast characteristics

Rated input voltage (V) 400
Reference current (A)
Impedance (ohms)

The general requirements for reference balla stated in
Reference Ballasts for Fluorescent Lamps, ANSI 3.

Cathode characteristics

1240

Type LowTresistance
Resistance (at 3.6V)
Objective (ohms) 9.6
Minimum (ohms) 7.0

78901-ANSI-4022-1

t having the characteristics shown in the following

0.270

American National Standard for
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ANSI C78.901-2001

40-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 3 of 3

Information for ballast desig 3 apply)

Lamp starting requirements
Single-lamp  Ballasts for

ballast two lamps

Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min 400
at 50°F (10°C) and above, (Vrms) max 520
Voltage lamp terminal to startin

at 50°F (10°C) and above, ( 520
Voltage (°C) crest factor, min ( 1.65
Voltage (°C) crest factor, max 2.20
Starting capacitor size

min (UF) (at 60 Hz) 0.04

0.06

max (uF) (at 60 Hz)

NOTES

6  These limits apply to the[peak voltage between the lamp|terminal delivering the highest voltage

above ground and the grounded fixture.
7  The starting aid surfaces shall extend the full length of the lamp (distance H), at least 1" (25

mm) wide for edge mounting of lamps t least 1.5" (38 mm) for flat mounting of lamps.
8  Maximum distance from lbulb wall leg to starting aid is 1/2" (13 mm) for either edge mounting

or flat mounting, as shown Wi

H —H

{ 3 4

GO b & 3 4
JT_ 1/2*@‘ JT_ Zarting Ald J‘ Jr_ Stoarting Aid

Cathode heat requirement at rated input
Voltage 3.6/V nominal

Limits during operation 2.5V min,, 4.4 V max
Dummy load resistor 9.6 ohms + 0.1 ohm
Voltage across dummy load 3.4V min, 4.5V max

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4022-1
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ANSI C78.901-2001

enter T12,

Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application

Millimeters

Min Max
A (Lamp legs, center to center, 1 92 92
B (Base face to lamp end) 562.1 572.3
C (Bulb diameter in bend) 33.8 41.4
D (Bulb diameter in legs) : 35.8 40.4
E (Distance between legs) 1.96 - 49.7 -
F (Distance to outside of legs) - 5.30 - 134.5
G (Base face to beginning of Dim 1.0 - 25.4 -
H (Length over which

Dimensions D, E, and F apply) - 406.4 -

Lamp legs shall be in the same plane over the ent portion of the lamp;

maximum deviation = 0.13 in (3. K

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode) (W
Total wattage (W)
Voltage (V)
Current (A) 0.420

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.430
Impedance (ohms) 439

78901-ANSI-4028-1
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Cathode characteristics

Type

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

ANSI C78.901-2001

haped, 3-5/8-inch Center T12,
apid-Start Fluorescent Lamp
Page 2

Information for ballast desigm apply)

Lamp starting requirements

Rapid start

Voltage between lamp terminals
at 50°F (10°C) and above, (
at 50°F (10°C) and above, (

Waveshape of starting voltage ¢
Starting capacitor size

Single-lamp  Ballasts for ~ Ballasts for

ballast two lamps three lamps
200 256 395
260 330 525

min (UF) (at 60 Hz)

at 50°F (10°C) and above, (Vpeak) min 240 280
2.0 2.0
0.04 0.04
0.06 0.06

max (uF) (at 60 Hz)

NOTES

2 These values are for crest f
Cathode heat requirements

Rapid start
Voltage
Limits during operation.
Dummy load resistor
Voltage across dummy load

Information for luminaire desi

1 These values are for lead circuits only. Forlachitsmd 3%.
actor:

2.0. Add 10% for crest factors less than 1.55.

3.6/V nominal

2.5V min, 4.0 V max
9.6 ohms £ 0.1 ohm
3.4V min, 4.5 V max

“onditim@se 14 apply)

78901-ANSI-4028-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage
Nominal overall length
Bulb designation
Base

Circuit application

Dimensional characteristic

Millimeters

Min Max
A (Lamp legs, center to center, nominal) 152 152
B (Base face to lamp end) 565.2 574.0
C (Bulb diameter in bend) 33.8 414
D (Bulb diameter in legs) 35.8 40.4
E (Distance between legs) 109.2 -
F (Distance to outside of legs : - 195.6
G (Base face to beginning of Dimension H) 1.0 - 254 -
H (Length over which Dimensjons

D, E, and F apply) 16.0 - 406.4 -

Lamp legs shall be in the same pla ver the unbent portion of the lamp;
maximum deviation =0.13in (3 .

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattage
(with 3.6 V on each cathode) (W
Total wattage (W)
Voltage (V)
Current (A) 0.430

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.430
Impedance (ohms) 439

78901-ANSI-4029-1
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Cathode characteristics

Type

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

ANSI C78.901-2001

40- ; U-Shaped, 6-Inch Center T12,
apid-Start Fluorescent Lamp
Page 2

e

Lew resistance

Information for ballast design (conditions of clause 13 apply)

Lamp starting requirements

Rapid start
Voltage between lamp terminals
at 50°F (10°C) and above, (
at 50°F (10°C) and above, (
Voltage lamp terminal to startin
at 50°F (10°C) and above, (
Waveshape of starting voltage c
Starting capacitor size
min (UF) (at 60 Hz)
max (UF) (at 60 Hz)

NOTES

1 These values are for lead c
2 These values are for crest f;

Cathode heat requirements

Rapid start

Single-lamp  Ballasts for  Ballasts for
ballast two lamps  three lamps

rms) min 256 395
rms) max 330 525
aid (Note 2)
min 280 240 280
rest factor, 2.0 2.0 2.0
0.04 0.04
§<i:::: 0.06 0.06
rcuits only: circuits, add 3%.

actors of 1.55 to 2.0. Add 10% for crest factors less than 1.55.

Voltage

Limits during operation
Dummy load resistor
Voltage across dummy load

Information for luminaire desi

3.6 V nominal
.5V min, 4.0 V max
9.6ohms + 0.1 ohm

[::>> 3.4V min, 4.5 V max

n (conditions of clause 14 apply)

78901-ANSI-4029-1
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ANSI C78.901-2001

Lamp description

Lamp abbreviation
Nominal wattage
Nominal diameter
Bulb designation
Base

Circuit application

Millimeters
Min Max
A (Inside of base to opposite wa 3411 347.7
B (Inside, other than Dimension 338.1 347.7
C & D (Lamp outside diameter) 393.7 406.4
D1 (Bulb, outside diameter) 26.2 31.0

Electrical characteristics

Lamp operating characteristics (conditions of clause 11 apply)
Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode

7

w
N/ ©
o (@)]

Total wattage (W)
Voltage (V) 109
Current (A) 0.420

Reference ballast characteristics
Rated input voltage (V)
Reference current (A) 0.430
Impedance (ohms)

Cathode characteristics

Type

Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms)

Low resistance

9.6

78901-ANSI-4034-1
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ANSI C78.901-2001

40-Watt, 16-Inch Circular T9,
apid-Start Fluorescent Lamp

Page 2
Information for ballast desig 3 apply)
Lamp starting requirements
Ballasts for
Single-lamp one 12-inch and
ballast one 16-inch lamp
Rapid start
Voltage between lamp terminals|(Note 1)
at 50°F (10°C) and above, (Vrms) min 205 285
Voltage lamp terminal to starting aid (Note 2)
at 50°F (10°C) and above, (Vpeak) mi 290 290
Waveshape of starting voltage crest factor,|max 2.0 2.0
Starting capacitor size
min (uF) (at 60 Hz) 0.008
max (uF) (at 60 Hz) \ 0.06
NOTES
1 These values are for lead ciwocircuits, add 3%.
2 These values are for crest factors of 1.5 0. Add 10% for crest factors less than 1.55.

Cathode heat requirements

Rapid start i
Voltage V nominal
Limits during operation 2.5V min, 4.0 V max
Dummy load resistor 9.6/ohms + 0.1 ohm

Voltage across dummy load 3.4/V min, 4.5V max

Information for luminaire design (conditions of clause 14 apply)

78901-ANSI-4034-1
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ANSI C78.901-2001

This standard data sheet is com

Lamp description

Lamp abbreviation 40

Nominal wattage 40

Nominal diameter 16]i

Bulb designation T10 (T32) Circular
Base G1|0q, Four-pin circular

Circuit application Rapid start

Dimensional characteristic

Millimeters
Min Max
A (inside of base to opposite wa . 13.69 3411 347.7
B (Inside, other than Dimension A) . 3.69 338.1 347.7
C & D (Lamp outside diameter) 15.75 16.25  400.0 412.8
D1 (Bulb, outside diameter) 1.16 1.34 29.5 34.0

Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6 V on each cathode
Total wattage (W)

Voltage (V)

Current (A)

ply)

415

Reference ballast characterist
Rated input voltage (V)

Reference current (A) 0.4380
Impedance (ohms)

Cathode characteristics
Type Low resistance
Resistance (at 3.6 V)
Objective (ohms)
Minimum (ohms) 7.0

78901-ANSI-4035-1
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ANSI C78.901-2001

40-Watt, 16-Inch Circular T10
apid-Start Fluorescent Lamp

Page 2
Information for ballast desig 3 apply)
Lamp starting requirements
Ballasts for
Single-lamp one12-inch and
ballast one 16-inch lamp

Rapid start
Voltage between lamp terminals|(Note 1)

at 50°F (10°C) and above, (Vrms) min 205 285
Voltage lamp terminal to starting aid (Note 2)

at 50°F (10°C) and above, (Vpeak) mi 290 290
Waveshape of starting voltage crest factor,|max 2.0 2.0
Starting capacitor size

min (uF) (at 60 Hz) 0.008

max (uF) (at 60 Hz) \ 0.06

NOTES

1 These values are for lead ciwocircuits, add 3%.

2 These values are for crest factors of 1.5 0. Add 10% for crest factors less than 1.55.

Cathode heat requirements

Rapid start i
Voltage .6 V nominal
Limits during operation 2.5V min, 4.0 V max

Dummy load resistor 9.6/ohms + 0.1 ohm
Voltage across dummy load 3.4V min, 4.5V max

Information for luminaire design (conditians of clause 14 apply).

78901-ANSI-4035-1
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ANSI C78.901-2001

50-Watt, Single-Ba
Fluorescent Lamp

Lamp description

Lamp abbreviation 50W/22T5/T/2
Nominal wattage 50| watts
Nominal overall length 224 in (570 mm
Bulb designation T5

Base 2G11
Circuit application Rapid start

Dimensions characteristics (definiEeHs of Part Il apply)
D

Lamp
Finished Lam mensiJ}n\s (Note 1) Outline Dimensions (Note 2)
Inches Millimeters Inches Millimeters
Lamp Length Min Max K in Mlax Max Max
Base face to top
of lamp (H) - 22.30 - 6.4 22.30 566.4
Bulb depth (G) .67 .70 171 17.8 0.98 25.0
Bulb width (C) 1.46 \1£5\37.2 9.4 1.80 46.0
NOTES

1 Lamp dimensions C & G apply to glass only in mounting area along lamp legs.
2 Conditions of clause 10.4 apply.

Auxiliary supports
An auxiliary bulb holding device |is required due to the long length of this single-based lamp. No
mounting support shall be placed on or very near the bent end of the lamp. The bulb-holding

device shall be located between|18.0” (457 mm) and 20.0” (508 mm) from base face of lamp.

NOTES

3 A UV resistant non-metallic saddle type clip is the preferred method to support the lamp.
Metallic clips may change the starting characteristics of high-frequency operation of the lamp.

4 A support placed between the legs of the'tamp is not recommended. The inside leg dimension
is not controlled and varies in productio inimum spacing between the legs is 0.71 in.
(1.8 mm).

5 The lamp should be used in lamp holders that conform to 2G11 standards sheet, ANSI C81.62.

78901-ANSI-4023-1
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Electrical characteristics

Lamp operating characteristic

Wattage
Arc wattage (W)
Approximate cathode wattag
(with 3.6V on each cathode)
Total wattage

Voltage (V)

Current (A)

The preceding lamp operating ¢
type circuit at an ambient tempe|
a reference ballast having the ch

Reference ballast characterist

Rated input voltage (V)
Reference current (A)
Impedance (ohms)

Cs

ANSI C78.901-2001

50-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 2 of 3

430

The general requirements for reference ballasts are stated in American National Standard for

Cathode characteristics
Type
Resistance (at 3.6V)

Objective
Minimum

78901-ANSI-4023-1

Copyright © 2001 by American National Standard Lighting Group-NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

50-Watt, Single-Based
apid-Start Fluorescent Lamp
Page 3 of 3

Information for ballast desig ) apply)

Lamp starting requirements
i -lamp  Ballasts for

ballast two lamps

Rapid-start (starterless) circuits
Voltage between lamp terminals
at 50°F (10°C) and above, (Vrms) min
at 50°F (10°C) and above, (Vrms) max
Voltage lamp terminal to starting aid (Note 1)
at 50°F (10°C) and above, (Vpeak) mi 520 520

400
520

Voltage (0°C) crest factor, min ( 1.65
Voltage (0°C) crest factor, max 2.2
Starting capacitor size
min (UF) (at 60 Hz) 0.04
max (UF) (at 60 Hz) 0.06
NOTES
6 These limits apply to the peak vo etween the lamp terminal delivering the highest voltage
above ground and the grounded fixture:
7 The starting aid surfaces shall extend the full length of the lamp (distance H), at least 1"(25mm) wide

for edge mounting of lamps and at least 1.5" (38 mm) for flat mounting of lamps.
8 Maximum distance from bulb wall leg to starting aid is 1/2” (13 mm) for either edge mounting or flat

mounting, as shown below: i

H - — H

{ 54

o 4 C 38T 1 F | 3 §
= 1/2**Jl < Stor L Storting Aid

Cathode heat requirements

Rapid start
Voltage
Limits during operation
Dummy load resistor
Voltage across dummy load

3.6V nominal

2.5V min, 4.4 V max
9.6/ohms + 0.1 ohm
V min, 4.5 V max

Information for luminaire design (conditions of clause 14 apply).
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Copyright © 2001 by American National Standard Lighting Group- NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



ANSI C78.901-2001

I E

Copyright © 2001 by American National Standard Lighting Group-NEMA

National Electrical Manufacturers Association It is illegal to resell or modify this publication.



60901 Amend. 2 © IEC:2000

SING#E-CAPPED FLMT LAMP

DATA SHEET Page 1
High frequency Dual-shaped
Nominal wattage Circuit K / Cathode Cap
55W HF starterlessRL Preheated 2G11

\mizm

A B C
Max. Max. Max.
40 20 535

Cap. See sheet 7004-82 of IEC 600(@1

—

Starting characteristics

Frequency Preheat current Preheat time Open Circuit voltage | Starting time
= (r.m.s.)
kHz A s — 11— v s
20-26 0,760 2 350 0,1
—Ehec%haracteristics
Frequency Rated wattage Voltage(r.m.s.) at lamp terminals Rated lamp current
V
kHZ w Rated ~_Minimum— Maximum A

20-26 55 101 \9"1\ 111 0,550
Test position: horizontal: with trm limbs horizontal.

NOTE  To reduce the time for testing, other positions may be used by agreement between the manufacturer
and testing authorities. In case of dispute the horizontal position shall be reference test position.

Cathode characteristics

Test current esi e of each cathode
Q

A Rated “Migimum Maximum
0,500 8 [~ 6 10
Texte francals au verso 60901-1EC-6255-2 Publication CEI 60901
French text overleaf IEC Publication 6090

National Electrical Manufacturers Association It is illegal to resell or modify this publication.
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|
SING#

E-CAPPED FLMT LAMP

DATA SHEET Page 2
High frequency Dual-shaped
Frequency Nominal wattage I}‘w Calibration current | Resistance
kHz w / A Q
20-26 55 202— 0,550 185
\
|Wbauast design
Frequency kHz =20
Current in any lead to cathode Max. 0,780
Lamp operating current Min. 0,450
b operating Max. | 0,650
Current controlled preheating
Minimum preheat current ik (A).to emission time td (s) a 0.680
lk=(alte + in?)"° im(A) 0,525
t<0,4 1,800
Maximum preheat current A 0,4<t<2,0 2,000-0,500 ¢t
t=2,0 1,000
Open circuit voltage across lamp y Ste Max. (r.m.s.) 220
(without starting aid) st Min. (r.m.s.) 360
Substitution resistor for each bal@de Q 7
Voltage\cmlled preheat
nformation Wsign
Maximum lamp outline: see sheQ60901-IEC-A21W1Qdimension H: mm 535
Min. 450
Lamp and support: distance from|cap reference plane mm
Max. 485
Gap between the limbs of the famp mm Min. | 1,8
* Under consideration
Publication CEI 60901

Texte francals au verso
French text overleaf

60901-1EC-6255-

IEC Publication 6090

National Electrical Manufacturers Association It is illegal to resell or modify this publication.
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