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Lamp type 

ANSI C82.1 a-1 991 
Revision of ANSI C82.la -1990 

Supplement to ANSI C82.1-1985 

Minimum light output 
tolerances (percent) 

'1 American National Standard 7 
for ballasts for fluorescent lamps - 

specif ¡cat ions 
(replacement for table 6) 

( Approved July 15, 1991 Secretariat: National Electrical Manufacturers Association ) 

This table replaces table 6 in ANSI C82.1-1985, and revises ANSI C82.1a-1990 

Linear lamps 
4,6,8WT5 
14WT8 
15WT8 
14, 15,20WT12 
17, 25,32,40WT8 
30,40WT12 
'34WT12 
0.800A and 1 .OA T i  2 
1.5A T12 and PG17 
Circular lamps 
20WT9 
22,32,40WT9 
32WT10 
40WT1 O 
U-Shaped lamps 
16, 24,31WT8 
40WT12 

-10 
-1 o 
-1 o 
-1 o 
-7.5 
-7.5 

-1 5 
-5 
-5 

-1 O 
-10 
-10 
-10 

-7.5 
-7.5 

'A ballast that is rated for use with both a 40-watt and a 34-watt lamp and 
meets the 40-watt lamp requirements need not be testedon a34-watt lamp. 

____ ~~ 

An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An American 
National Standard is intended as a guide to aid the manufacturer, the consumer, and the general public. The existence of an 
American National Standard does not in any respect preclude anyone, whether he has approved the standard or not, from manufac- 
turing, marketing, purchasing, or using products, processes, or procedures not conforming to the standard. American National 
Standards are subject to periodic review and users are cautioned to obtain the latest editions. 

The American National Standards Institute does not develop standards and will in no circumstances give an interpretation of any 
American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an American National 
Standard in the name of the American National Standards Institute. 

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the American 
National Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the 
date of approval. Purchasers of American National Standards may receive current information on all standards by calling or writing 
the American National Standards Institute. 

I \  

Copyright O 1991 by American National Standards Institute, 11 West 42nd Street, New York, N.Y. 10036 ANS14Ci191110 '- i 
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Voltage across 
dummy load 

(vo It s ) 

ANSI C82.1 b-1991 
Revision of ANSI C82.lb-1990 

Supplement to ANSI C82.1-1985 

Voltage 
during 

operations 
(volts) 

American National Standard 
for ballasts for fluorescent lamps - 

specifications - 
(replacement for table 7) 

Approved July 15, 1991 Secretariat: National Electrical Manufacturers Association 

Page  1 of 2 pages 

This table replaces table 7A in ANSI C82.1 b-1990. (Table 7B is not revised.) 

Table 7 A  - Cathode voltage limits for rapid start lamps 
~ 

Lamp type 

Linear lamps 
17,25,32,40WT8 
30,34,40WT12 
40WT1 O 
0.800A and 1 .OA T I  2 
1.5A T12 and PG17 

Circular Lamps 
20WT9 
22,32,40WT9 
32,40WT10 

U-Shaped Lamps 
16,24,31WT8 
40WT12 

Dummy 
load * 
(ohms) 

11 .o fO.1 
9.6f0.1 
9.6 f 0.1 
3.2 f 0.05 
3.2 f 0.05 

9.6 f 0.1 
9.6 f 0.1 
9.6 f 0.1 

1 1 .o f 0.1 
9.6 f 0.1 

I 

4.4 
4.0 
4.0 
4.0t 
4.3 

4.0 
4.0 
4.0 

4.4 
4.0 

Where one ballast winding operates two cathodes in parallel, the dummy load resistor should be half the value 
given. 
t Maximum voltage is 4.3V i f  the filament resistance exceeds 150% of the stated objective. See ANSI C82.2- 
1984 for method of measurement. 

An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An American 
National Standard i s  intended as a guide to aid the manufacturer, the consumer, and the general public. The existence of an 
American National Standard does not in any respect preclude anyone, whether he has approved the standard or not, from manufac- 
turing, marketing, purchasing, or using products, processes, or procedures not conforming to the standard. American National 
Standards are subject to periodic review and users are cautioned to obtain the latest editions. 

The American National Standards Institute does not develop standards and will in no circumstances give an interpretation of any 
American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an American National 
Standard in the name of the American National Standards Institute. 
CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the American 
National Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the 
date of approval. Purchasers of American National Standards may receive current information on all standards by calling or writing 
the American National Standards Institute. 

Copyright O 1991 by -3; American National Standards Institute, 11 West 42nd Street, New York, N.Y. 10036 ANS14C1191110 
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Page 2 of 2 pages 

Table 7B - Cathode voltage limits for rapid start operation of preheat lamps 

4, 6, 8WT5 
14, 15WT8 
14,15,20WT12 

Dummy 
load' 

(ohms) 

70.0 & 0.1 
26.0 f 0.25 
29.0 f 0.3 

Voltage across 
Dummy load 

(volts) 

Voltage during 
operations 

(volts) 
Min Max 

090% at rated 
Input input 

voltage voltage 

6.5 8.4 
6.8 9.0t 
6.8 9.0t 

Max Min 
0110% 0 9 0 %  

Input input 
voltage voltage 

9.2 5.4 
1 O . O t  4.0 
1 O . O t  4.0 

Max Max 
at rated 0110% 

input input 
voltage voltage 

8.0 8.8 
8.5 9.5 
8.5 9.5 

'Where one ballast winding operates two cathodes in parallel, the dummy load resistor should be half 
the value given. 
tThis voltage may be exceeded provided that at 11 0% primary the current through a 14-ohm resistor 
does not exceed 0.750 amperes. 

ANSI C82.1 b-I991 
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ANSI C82.1 C-1990 
Supplement to ANSI C82.1-1985 

9 American National Standard 1 
for ballasts for fluorescent lamps - 

specif kat  ions 
(replacement for table in 5.2.2) 

Approved January 22,1990 Secretariat: National Electrical Manufacturers Association 

Replace the table that appears in 5.2.2 of ANSI (282.1-1985 with the following: 

TYP of 
Fluorescent Lamp 

T5 Diameter Linear Lamps 
Other Linear Lamps 

-If rated 500 mA or less 
-If rated greater than 500 mA 

T4 and T5 "Single-Ended" Lamps 
T8 and T12 U-Shaped Lamps 
Circular Lamps 

* To be determined 

Maximum 
Distance 

(in) 
114 

1 

112 
1t2 

* 

Maximum 
Distance 

6 
(mm> 

13 
25 
* 

13 
13 

An American National Standard implies a consensus of those substantially concerned with its scope and provisions, An American National 
Standard is intended as a guide to aid the manufacturer, the consumer, and the general public. The existence of an American National Stan- 
dard does not in any respect preclude anyone, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or 
using products, processes, or procedures not conforming to the standard, American National Standards are subject to periodic review and 
users are cautioned to obtain the latest editions. 
The American National Standards Institute does not develop standards and will in no circumstances give an interpretation of any Amencan 
National Standard, Moreover, no person shall have the right or authority to issue an interpretation of an American National Standard in the 
name of the American National Standards Institute. 
CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the American National 
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of ap- 
proval. Purchasers of American National Standards may receive current information on all standards by calling or writing the American Na-- 
tional Standards Institute. 

,, 
! Ir -1 -.am 

ANSI5C390/8 Copyright O 1990 by tpnar American National Standards Institute, 1430 Broadway, New York, N.Y. 10018 
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American 
National 

Approval of an American National Standard requires verification by ANSI that the re- 
quirements for due process, consensus, and other criteria for approval have been met by 
the standards developer. 

Standard Consensus is established when, in the judgment of the ANSI Board of Standards Review, 
substantial agreement has been reached by directly and materially affected interests. Sub- 
stantial agreement means much more than a simple majority, but not necessarily unanim- 
ity. Consensus requires that all views and objections be considered, and that a concerted 
effort be made toward their resolution. 

The use of American National Standards is completely voluntary; their existence does not 
in any respect preclude anyone, whether he has approved the standards or not, from man- 
ufacturing, marketing, purchasing, or using products, processes, or procedures not con- 
forming to the standards. 

The American National Standards Institute does not develop standards and will in no cir- 
cumstances give an interpretation of any American National Standard. Moreover, no per- 
son shall have the right or authority to issue an interpretation of an American National 
Standard in the name of the American National Standards Institute. Requests for inter- 
pretations should be addressed to the secretariat or sponsor whose name appears on the 
title page of this standard. 

CAUTION NOTICE: This American National Standard may be revised or withdrawn at 
any time. The procedures of the American National Standards Institute require that 
action be taken to reaffirm, revise, or withdraw this standard no later than five years from 
the date of approval. Purchasers of American National Standards may receive current infor- 
mation on all standards by calling or writing the American National Standards Institute. 

Published by 

American National Standards Institute 
1430 Broadway, New York, New York 10018 

Copyright O 1985 by American National Standards Institute, Inc 
All rights reserved. 

No part of this publication may be reproduced in any form, 
in an electronic retrieval system or otherwise, without 
the prior written permission of the publisher. 

Printed in the United States of America 

A l  M985/6 
--`,,,``,,``,,,`,,,``,,`,,`-`-`,,`,,`,`,,`---



ANSI C82.1 85 I 0724150  0006099 7 111 

ANSI @ 
C82.1- 1985 

Revision of 
ANSI C82.1-1977 

American National Standard 
for Ballasts for Fluorescent Lamps - 

Specif ¡cat ions 

Secretariat 

National Electrical Manufacturers Association 

Approved May 17,1985 

American National Standards Institute, Inc 



..... 
. **. 

A N S I  C82.L 85  W 072LlL50 000bL00 I 

Foreword (This Foreword is not part of American National Standard C82.1-1985.) 

The satisfactory performance of fluorescent lamps is contingent to a considerable extent 
upon the characteristics of the ballasts with which they are used. This American National 
Standard for Ballasts for Fluorescent Lamps - Specifications, ANSI C82.1-1985, de- 
scribes the ballast characteristics that have been found necessary for the proper operation 
of fluorescent lamps. This standard is based on American National Standard C82.1-1972 
and its supplement C82.la-1973. 

The first edition of the standard was originally published in 1950 as a proposed standard 
for trial use and criticism. A revised edition was similarly published in 1953. In 1956 the 
proposed standard was revised and approved as an American National Standard. Two revi- 
sions were approved and published in 1958. The standard was again revised in 1960,1968, 
1972, and 1977. The 1977 revision clarified marking requirements and ballast heating re- 
quirements. I t  also reflected changes in minimum output tolerance limits of 30-watt and 
40-watt RS lamps and changes in maximum rapid start cathode voltage limits. This 1985 
revision includes the ballast required for the 32-watt, T-8 lamp. 

Dimensions in this standard are given in inches; millimeter conversions are given in paren- 
theses and have been rounded. 

Suggestions for improvement of this standard will be welcome. They should be sent to 
the Secretary of Committee C82, National Electrical Manufacturers Association, 2101 L 
Street, NW, Washington, DC 20037. 

This standard was processed and approved for submittal to ANSI by Accredited Standards 
Committee on Lamp Ballasts, C82. Committee approval of the standard does not neces- 
sarily imply that all committee members voted for its approval. At the time it approved 
this standard, the C82 Committee had the following members: 

> 

Sheppard Cohen, Chair 
Fred P. Smith, Secretary 

Organization Represented Name of Representative 
Advance Transformer Company. . . . . . . . . . . . . . . . . . . . . . . . . . .  A. E. Feinberg 
Duro-Test Corporation, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Joel Shurgan 
Electrical Testing Laboratories, Inc. . . . . . . . . . . . . . . . . . . . . . . . .  Anthony DiNiro 

Steven Pasternak 
Emerson Electric Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert Munson 
General Electric Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J. P. Holloway 

T. A. Pickett 
General Services Administration . . . . . . . . . . . . . . . . . . . . . . . . . .  J. J. Wilson 
GTE Products Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. P. Bonazoli 

Sheppard Cohen (Alt) 
Leviton Manufacturing Company. . . . . . . . . . . . . . . . . . . . . . . . . .  Bernard Gershen 
North American Philips Lighting Corporation. . . . . . . . . . . . . . . . . . .  A. C. Rousseau 
OSRAM Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Russell D. Liddle, Jr 

Underwriters Laboratories, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. O. Marquardt 
Universal Manufacturing Corporation . . . . . . . . . . . . . . . . . . . . . . .  Michael E. Stein 

Jack A. Hofmann (Ait) 

--`,,,``,,``,,,`,,,``,,`,,`-`-`,,`,,`,`,,`---
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Subcommittee C82-1 on Fluorescent Lamp Ballasts, which developed this standard, had 
the following members: 

E. E. Hammer, Chair 
Fred P. Smith, Secretary 

William R. Ailing 
Peter A. Bleasby 
Robert Burke 
John Campbell 
A. Castellone 
Anthony D. DiNiro 
Lawrie Eaton 
A. E. Feinberg 
E. E. Hammer 
J. P. Holloway 
Robert A. Kulka 
Frank M. Latassa 
Russell D. Liddle, 31 
Julius Luchetta 

W. O. Marquardt 
V. W. Miller 
Edward Morton 
David T. Muiien 
Robert Munson 
Steven Pasternak 
Ronald Peterson 
Fred Radtke 
Marvin Rhoades 
Thomas Rufner 
Joel Shurgan 
Michael A. Stein 
Edward Stupp 
Dail Swanson 
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American National Standard 
for Ballasts for Fluorescent Lamps - 
Specif ¡cat ions 

1. Scope 

This standard is intended to cover ballasts which have 
rated open-circuit voltages of 2000 volts' or less and 
are intended to operate at  a frequency of 50 Hz or 
60 Hz. This comprises ballasts for hot-cathode fluores- 
cent lamps, either switch-start (preheat-start), rapid- 
start (continuously heated cathodes), or instant-start, 
and also ballasts for cold-cathode fluorescent lamps, 
used primarily for lighting purposes, which come within 
this voltage range. The ballast and lamp combinations 
covered by this specification normally are intended for 
use in room ambient temperatures of 10°C to 40.6"C. 
At ambient temperatures outside this range, certain spe- 
cial operating characteristics may be required. 

2. Referenced American National Standards 

This standard is intended to be used in conjunction 
with the following American National Standards. When 
these standards are superseded by a revision approved 
by the American National Standards Institute, Inc, the 
revision shall apply: 

ANSI/NFPA 70-1984, National Electrical Code 

ANSI C78 series, Dimensional and Electrical Character- 
istics of Fluorescent Lamps 

ANSI C82.2-1984, Fluorescent Lamp Ballasts - 
Methods of Measurement 

ANSI C82.3-1983, Reference Ballasts for Fluores- 
cent Lamps 

ANSI/UL 935-1978, Fluorescent-Lamp Ballasts - 
Safety Standard 

See ANSI/NFPA 70-1984 for requirements for various voltage 
classifications. 

3. Definitions 

ballasts. Devices which, by means of inductance, capaci- 
tance, or resistance, singly or in combination, limit the 
lamp current of fluorescent lamps to the required value 
for proper operation, and also, where necessary, provide 
the required starting voltage and current and, in the 
case of ballasts for rapid-start lamps, provide for low- 
voltage cathode heating. For the purpose of this specifi- 
cation, ballasts consisting of resistance only are not con- 
sidered. In many instances, radio-interference-suppres- 
sion capacitors, capacitors for power factor correction, 
and capacitor-discharge resistors may form a part of 
such ballasts. 

F 

cold-cathode lamp. An electric discharge lamp in which 
the electrodes, operating at less than incandescent t e m  
peratures, furnish an electron current by field emission, 
and in which the cathode drop is relatively high (75 
volts to 150 volts). The current density a t  the cathodes 
is relatively low, and cathodes become impractically 
large for currents greater than a few hundred milliam- 
peres. 

hot-cathode lamp. An electric discharge lamp in which 
the electrodes operate a t  incandescent temperatures 
and the cathode drop is relatively low (10 volts to 20 
iolts). The current density at the cathodes is relatively 
high, and lamps may be designed to carry any desired 
current up to several amperes. The energy to maintain 
the cathodes at incandescence may come either from 
the arc (arc heating), from circuit elements, or from 
both. 

instant-start systems. Those systems in which an elec- 
tric discharge lamp is started by the application to the 
lamp of a voltage sufficiently high to eject electrons 
from the electrodes by field emission, inititate electron 
flow through the lamp, ionize the gases, and start a 
discharge through the lamp without previous heating 
of the electrodes. 

5 

--`,,,``,,``,,,`,,,``,,`,,`-`-`,,`,,`,`,,`---
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AMERICAN NATIONAL STANDARD (32.1-1985 

1 

rapid-start systems. Those systems in which hot-cathode 
electric discharge lamps are operated under the follow- 
ing conditions: (I) the lamps are started with the cath- 
odes heated to a temperature sufficient for adequate 
electron emission and without establishing local ioniza- 
tion across the cathodes; (2) such heating is accom 
plished either 6y means of low-voltage heater windings 
in the ballast itself or by separate low-voltage transform 
ers; ( 3 )  sufficient voltage is applied across the lamp and 
between the lamp and the starting aid (usually the fix- 
ture itself) to initiate the discharge when the cathodes 
reach a temperature high enough for adequate emission; 
and (4) cathode heating voltage is maintained even after 
the lamp is in full operation. 

NOTE: Two types of rapid-start systems have evolved: (1) those 
for lamps with nominal 3.6-volt cathodes (low resistance) and 
(2) those for lamps with nominal 8.0-volt cathodes (high resis- 
tance). In some cases the same lamp can be suitable for opera- 
tion in either rapid-start or switch-start (preheat-start) systems. 

reference ballasts. Series-reactor-type ballasts, which 
are designed, manufactured, and maintained for the 
purpose of providing comparison standards for use in 
testing ballasts or lamps. They are also used in selecting 
the reference lamps that are needed in the work of test- 
ing ballasts. Reference ballasts are characterized by 
constant impedance over a wide range of operating cur- 
rent and also by constant characteristics that are rela- 
tively uninfluenced by time, temperature, magnetic 
surroundings, etc. The general specifications for refer- 
ence ballasts are given in ANSI C82.3-1985. The values 
of reference current, impedance, and line voltage for 
the reference ballasts to be used with each size and 
rating of lamp are given in American National Stan- 
dards for Dimensional and Electrical Characteristics 
of Fluorescent Lamps, ANSI C78 Series. 

reference lamps. Seasoned lamps which, under stable 
operating conditions and in conjunction with the speci- 
fied reference ballast, operate at values of lamp voltage, 
lamp wattage (for rapid-start lamps arc wattage is to 
be used and not total wattage), and lamp current, each 
within 2-1/2% of the values given in the appropriate 
lamp standard (see American National Standard Dimen- 
sional and Electrical Characteristics of Fluorescent 
Lamps, ANSI C78 Series). Reference lamps of the 
rapid-start type are operated in circuits in which their 
cathodes are continuously heated by appropriate low- 
voltage power sources. 

switch-start (preheat-start) systems. Systems in which 
hot-cathode electric discharge lamps are started with 
the cathodes preheated through the use of a starting 
switch, either manual or automatic in its operation, 
The starting switch, when closed, connects the two 
cathodes, in series, in the ballast circuit so that cur- 
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rent flows to heat the cathodes to emission tempera- 
ture, When the switch is opened, a voltage surge is 
produced which initiates the discharge. Only the arc 
current flows through the cathodes after the lamp is 
in operation. 

4. Ballast Marking 

4.1 Marking. Ballasts shall be marked to indicate the 
supply voltage and frequency, the input current, the 
manufacturer, the ballast type designation, and the 
number, type, and wattage or current of fluorescent 
lamps the ballast will operate. 

age power factor of 90% or above shall be labeled as 
high-power factor type. Ballasts of the corrected type 
and operating at a power factor of less than 90% shall 
indicate the average operating power factor. Ballasts 
of the uncorrected type need not be marked for power 
factor. 

4.1.2 Open-circuit Voltage. The value of the open- 
circuit voltage, when over 300 volts, shall be marked. 

4.1.3 Required Grounding. All ballasts providing 
voltages in excess of 150 volts shall be marked to indi- 
cate that the ballast case must be grounded. 

4.1.4 Supplementary Marking. Except for single- 
lamp series-reactor type ballasts, supplementary marking 
shall be included to indicate the correct point of con- 
nection for various leads, Any necessary restrictions or 
conditions concerning operation of a ballast shall be so 
indicated as part of the supplementary marking. 

4.2 Color Coding of Ballast Leads 
4.2.1 Lhe Leads. The following color codings are for 

the line leads of ballasts: 
(1) On ballasts with only one line lead, such as the 

series-reactor type, the lead shall be black 
(2) On ballasts with two line leads, when one lead 

connects to a neutral wire, that lead shall be white or 
natural gray and the other shall be black. 

( 3 )  On ballasts with two line leads which connect to 
ungrounded lines, both leads shall be black. 

4.2.2 Lamp Leads. The following color codings are 
for the lamp leads of ballasts: 

(1) On a single-lamp series-reactor type ballast, the 
lamp lead shall be black 

(2) On a single-lamp or multilamp ballast (except 
series-reactor type) where lamps are operated indepen- 
dently and lamp currents are essentially in phase with 
each other, the lamp leads shall be blue. 

(3) On a multilamp ballast, where a lead-lag type 
circuit is used, the leading-lamp lead shall be red, and 
the lagging-lamp lead shall be blue. 

4.1.1 Power Factor. Ballasts operating with an aver- 
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Table 1 
Color Coding for Multilamp Ballast Leads 

3-Lamp 4-Lamp* 5-Lamp* 6-Lamp* 

Red Red Red Red 
Yellow Yellow Yellow Yeliow 
Blue/White 50/50 Blue/ìVhite 50/50 Bluemhite 50/50 Orange 
BIue Brown Brown Blue/iVhite 50/50 

Blue Brown 
Blue Orange OrangelBlack 50/50 

Blue 

*C78 specifications for more than three lamps in series are not available at present. 

(4) On a ballast with a compensator winding, com- 
pensator leads shall be yellowblue tracer or yellow. 

(5) On a two-lamp instant-start ballast of the series- 
sequence type, lamp leads shall be red and blue, respec- 
tively. Circuit arrangements shall be such that red and 
white leads are connected to respective ends of one 
lamp and black and blue leads to the other lamp. If the 
circuit arrangement is such that both lamps do not 
connect back to the line leads, this paragraph shall be 
followed insofar as possible. 

(6) On a single-lamp ballast of the continuously 
heated cathode type (rapid-start), the leads to that 
lamp cathode operated at the maximum voltage with 
reference to either of the line leads shall be red. The 
leads connected to the other lamp cathode shall be blue. 

(7) On a multilamp ballast of the series-sequence 
continuously heated cathode type (rapid-start), the 
leads to that cathode operated at the maximum volt- 
age with reference to either of the line leads shall be 
red. The leads to  the cathode at the,other extreme of 
voltage relative to the red cathode shall be blue. For 
two-lamp ballasts, the leads to the pair of common 
cathodes shall be either yellowblue tracer or yellow. 

When more than two lamps are involved, the leads 
to  each cathode or pair of cathodes, beginning at the 
high voltage (or red) end, shall have colors used in the 
order shown in Table 1. 

4.2.3 Other Ballast Types, Ballasts not covered by 
4.2.1 and 4.2.2 shall comply with these requirements 
insofar as possible. 

5. Ballast Performance 

5.1 General. Measurements necessary to determine 
ballast performance shall be made in accordance with 
ANSI C82.2-1984. 

Choice is given depending upon the type of wire utilized by 
the manufacturer and its ability to be distinguished from white. 

5.2 Starting Conditions 
5.2.1 Starting. For satisfactory lamp starting, a 

ballast, when operated at any voltage between 90% and 
110% of its rated primary voltage and at rated fre- 
quency, shall provide the starting characteristics speci- 
fied in the ANSI C78 Series. 

When ballasts are designed to operate lamps in paral- 
lel circuits, the relevant requirements shall be met for 
each separate lamp, both with and without lamps oper- 
ating or preheating in other circuits, 

lamps, and switch-start (preheat-start) lamps when 
operated in circuits of the rapid-start type, require a 
starting aid consisting of a metal strip (usually a con- 
ventional part of the fixture), the surface of which shall 
be at least 1 inch (25 mm) wide. This surface shall 
extend essentially the full length of the lamp and shall 
be connected to ground The distance from the starting 
aid to  the bulb wall, as measured in a direction normal 
to  the surface of the starting aid, shall not be greater 
than the following: 

5.2.2 Fixture and Circuit Grounding. Rapid-start , 

Maximum Maximum 
Type of Distance Distance 

Fluorescent Lump (in) (mml 
Lamps rated at 

0.500 amperes or less 112 13 
All others 1 25 

Ballast circuits and connections (including ground 
connections) shall be such that the potential difference 
between the starting aid and one of the cathodes of each 
lamp will be greater than the minimum specified in the 
ANSI C78 Series. 

(If operation on ungrounded power supplies is con- 
templated, the necessary starting-aid potential should 
be maintained regardless of accidental grounds on either 
side of the line. rn some types of circuits this may re- 
quire the use of a two-winding transformer.) 
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Table 2 
Required Starting Current for 

Instant-Start Ballasts 

Lamp Minimum 
Operating Test Starting 
Current Resistor * Current 

Lamp Size (mA) (ohms) (mA) 

42-inch T-6 120 3000 75 
200 3000 90 
300 3000 100 

72-inch T-8 120 4000 75 
200 4000 90 
300 4000 1 O0 

96-inch T-8 120 5000 75 
200 5000 90 
300 5000 100 

40  W T-12 IS 425 2750 100 
48-inch T-12 425 2750 1 O0 

72-inch T-12 4 25 3400 100 
96-inch T-12 425 4000 100 
40  W T-17 IS 425 2750 100 

64-inch T-6 and 

*The values given in this column include the resistance of the 
ammeter and should be held within i: 2%. 

Table 3 
Required Starting Current for Two-Lamp 

Series-Sequence Type Ballasts for 
96-Inch T-12 Instant-Start Lamps 

Resistor Value Minimum 
(ohms) Current 

No. 1 Lamp No. 2 Lamp through the 
Position 4000-Ohm Position 

(Red-White (Blue-Black Resisf or 
Leads) Leads) . (mA) 

4000 9000 
1200 4000 

90 
100 

Table 4 
Required Starting Current for Two-Lamp 

SerîesSequence Type Ballasts for 
48-Inch T-12,40-Watt T-12, or 

40-Watt T-17 InstantStart Lamps 

Minimum 
Current 

Resistor Value 
(ohms) 

No. 1 Lamp No. 2 Lamp through the 
Position Position 27 5 @Ohm 

(Red-White (I3 lue-B lack Resistor 
Leads) Leads) 

2750 750 
750 2750 

90 
1 O0 

5.2.3 Required Starting Current. instant-start types 
of ballasts shall meet the requirements for starting cur- 
rent as listed in 5.2.3. l through 5.2.3.3. 

If the normal wiring of the ballast being tested is 
such that the primary circuit of the ballast is normally 
closed by the insertion of lamps into the lampholders, 
the primary circuit shall be completed by some other 
means when these tests are being made. 

5.2.3.1 Single-hmp Ballasts. With the specified 
test resistor (see Table 2) connected to the ballast in 
place of the lamp, the rms current through the resistor, 
a t  any supply voltage between 90% and 110% of rated 
voltage, shall not be less than that shown in Table 2. 

5.2.3.2 Multilamp Ballasts. Multilamp ballasts, 
other than those types covered in 5.2.3.3, shall meet 
the following requirements, which apply to each lamp 
position: With the specified test resistor (see Table 2) 
connected to the ballast in place of one of the lamps, 
and with all other positions connected to reference 
lamps, the rms current through the resistor, at any 
supply voltage between 90% and 110% of rated volt- 
age, shall not be less than the value shown in Table 2. 

In addition, if one or more of the lamp positions is 
such that it can start and operate a lamp (not neces- 
sarily at rated current) without lamps in the other posi- 
tions, the resistor current in this position shall also 
meet the specifications given in Table 2 without lamps 
in the other circuits. 

series-sequence type ballasts for the operation of any 
of the types of lamps shown in Tables 3 and 4 shall be 
tested with two resistors as specified in Tables 3 and 4. 
These resistors shall be connected in the ballast circuit 
as specified in the tables, and the current through the 
specified measurement resistor, a t  any supply voltage 
between 90% and 110% of rated voltage, shall not be 
less than that shown in the appropriate table. 

5.2.3.3 Other Multilamp Bdasts. Two-lamp 

5.3 Ballast Output. Ballasts shall deliver power and cur- 
rent to the lamps in compliance with 5.3.  l and 5.3.2. 

5.3.1 Switch-Start and Instant-Start Ballasts. Bal- 
lasts of these types shall deliver power and current to 
a reference lamp, as measured in percent of the power 
and current delivered to the same lamp by a reference 
ballast, within the limits given in Table 5. Both the 
reference ballast and the ballast under test shall be 
operated at their rated voltage and frequency. 

Power and current measurements of the ballast 
under test shall be made when it is connected to a 
full complement of reference lamps. 

provide the operating characteristics given in 5.3.2.1 
and 5.3.2.2 when connected to a full complement of 
normally-operating lamps. 

5.3.2 Rapid-Start Ballasts, Rapid-start ballasts shall 

8 
--`,,,``,,``,,,`,,,``,,`,,`-`-`,,`,,`,`,,`---



ANSI C82.3 85 0724350 0006307 4 

AMERICAN NATIONAL STANDARD C82.1-1985 

Table 5 
Power and Current Requirements 

for Switch-Start and Instant-Start Ballasts 

Percent of Values 

Reference Ballast 
Delivered by 6 

Ballast Types Power Current 

Switch-start Not < 92-i/2 Not>115 
Instant-start Not < 92-1/2 Not > 120 

Table 6 
Tolerances of Minimum Lamp Light Output 

Minimum 
Light Output 

Tolerances 
Lamp Type (Percent) 

30 W T-12 RS -1.5 
32 W T-8 RS -7.5 
40 IV T-12 RS -7.5 
0.800 A and 1.0 A T-12 RS -5 
1.5 ARS -5 
22 W 8-inch circular -10 
32 W 12-inch circular -10 
40 W 16-inch circular -10 
14 W T-12 -10 
15 IV T-8 -10 
15 W T-12 -10 
20 W T-12 -10 

5.3.2.1 Lamp Light Output. With rated voltage 
applied to the primary of the ballast, the light output 
delivered by a reference lamp shail be equal t o  the 
light output delivered by the same reference lamp 
when operated on its reference ballast at its rated 
primary voltage, subject to the tolerances in Table 6 .  

The maximum light output shall be limited by the 
maximum permissible lamp current as specified in 
5.3.2.2. 

to  the primary of the ballast, the lamp current in a ref- 
erence lamp shall not exceed 1 15% of the current de- 
livered to the same lamp by a reference ballast at its 
rated primary voltage. 

5.4 Cathode Preheating Current. Ballasts designed for 
the operation of switch-start lamps shall provide pre- 
heating current within the limits required by the ANSI 
C78 Series. 

When ballasts are designed to  operate more than one 
lamp, each circuit shall meet this requirement, both 
with and without lamps operating or preheating in the 
other circuits. 

5.3.2.2 Lamp Current. With rated voltage applied 

5.5 Regulation 
5.5.1 Ballasts for Rapid-Start Lamps. Ballasts for 

rapid-start lamps shall, at 90% and 110% of rated line 
voltage, operate a reference lamp at a level of light out- 
put not less than 75% or greater than 125%, respec- 
tively, of the light output of the same lamp when it is 
operated with the same ballast at  rated primary voltage. 

5.5.2 Ballasts for Switch-Start Lamps and Instant- 
Start Lamps, Ballasts for switch-start lamps and instant- 
start lamps shall, at 90% and 110% of rated line voltage, 
deliver to a reference lamp not less than 85% or more 
than 1 15%, respectively, of the power delivered by a 
reference ballast to  the same lamp at corresponding 
voltages. 

5.6 Operating-Current Waveshape 

age applied to  the primary of the ballast, the current 
waveshape supplied to  a warmed-up reference lamp 
shall have a crest factor (ratio of peak current to rms 
current) that does not exceed the following values: 

5.6.1 Normal Operating Conditions. With rated volt- 

Ballast Type Oest Factor 

Switch-start 1.70 
Rapid-start 1.70 
Instant-start 1.85 

Successive half cycles of current shall show substan- 
tially the same shape when observed on a cathode-ray 
oscilloscope. 
5.6,2 Special Operating Conditions. If multilamp 

ballasts for instant-start lamps are so designed that the 
failure of one lamp permits the other lamps to continue 
in operation, the current waveshape under these condi- 
tions shall meet the same requirements as given in 5.6.1 
for normal operation. 

5.7 Supplementary Cathode Heating 
5.7.1 Switch-Start Ballasts. Switch-start ballasts 

shall not furnish a current greater than 110% of the 
arc stream current to any cathode terminal of a lamp 
in normal operation. 
5.7.2 Rapid-Start Ballasts. Rapid-start ballasts shall 

provide supplementary cathode heating as follows: 
(1) When two cathodes are supplied from a common 

winding, they shall be connected in multiple. 
(2) The cathode heating voltage shall be measured 

using a dummy load resistor. All cathode windings 
must be loaded during this measurement. With the rated 
voltage applied to the primary of the ballast, the cathode 
heating windings shall deliver voltages to  the dummy re- 
sistors within the limits shown in Table 7. 

(3) When reference lamps are in normal operation at  
rated primary voltage, the voltage across any cathode 
shall be within the limits tabulated in Table 7. 
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Table 7 
Cathode Voltage Limits 

Voltage 
Voltage Across during 
Dummy. Load Operations 

Dummy (volts) (volts) 
Load* 

Lamp Type (ohms) Min Max Min Min 

22 W T-9 8-inch circular 9.6 f 0.1 3.4 4.5 2.5 4.0 
32 W T-8 RS 11.0 f 0.1 3.4 4.5 2.5 4.4 
32 W T-10 or 

T-9 12-inch circular 9.6 f 0.1 3.4 4.5 2.5 4.0 
40 W T-10 or 

T-9 16-inch circular 9.6 f 0.1 3.4 4.5 2.5 4.0 
30 W T-12 RS 9.6 f 0.1 3.4 4.5 2.5 4.0 
40 W T-12 RS 9.6 f 0.1 3.4 4.5 2.5 4.0 
0.800 A T-12 RS 3.2 f 0.05 3.4 4.5 3 .O 4.0 
1.0 A T-12 RS 3.2 f 0.05 3.4 4.5 3.0 4.0 
1.5 A RS 3.2 f 0.05 3.4 4.5 3.3 4.3 
14, 15, and 20 W T-12 

at 90% primary 6.8 - 4.0 - 

at 110% primary - 1o.ot - 9.5 

at 90% primary 6.8 - 4.0 - 

at 110% primary - 1o.ot - 9.5 

29.0 f 0.3 

at rated primary 7.5 9.ot 4.0 8.5 

14 and 15 W T-8 26.0 f 0.25 

at rated primary 7.5 9.ot 4.0 8.5 

*Where one ballast winding operates two cathodes in parallel, the dummy load resistor should be 
half the value given. 
?This voltage may be exceeded provided that at 110% primary the current through a 14-ohm 

resistor does not exceed 0.750 amperes. 

5.8 Voltage across Starter Terminals. Ballasts for 
switch-start lamps, when operated at any voltage be- 
tween 90% and 110% of their rated primary voltage 
and at rated frequency, shall meet the requirements 
of 5.8.1 and 5.8.2. 

ating reference lamps the ballasts shall not furnish at 
the starter terminals a voltage in excess of the value 
listed in Table 8. This limit applies both when the 
lamps are first lighted and after they have warmed up. 

5.8.2 Voltage - with Deactivated Lamps. When 
connected to nonreference lamps having one or both 
cathodes deactivated, the ballast shall not furnish at 
the starter terminals a voltage in excess of the value 
listed in Table 8. 

5.9 Radieinterference Suppression. Fluorescent lamps 
may be a source of electromagnetic radiation at radio 
frequencies. Several means are available for suppressing 
the interference caused by such radiation. The starters 
for use with switch-start lamps shall contain capacitors 
which assist in this suppression. 

5.8.1 Voltage - with Reference Lamps. When oper- 

Table 8 
Maximum RMS Volts 

across Starter Terminals 

Lamp Rating Normal Deactivated 
(watts) Lamp Lamp 

* 
265 

4,6,  8, 14, 15, 20 70 
30,40 128 
32,90 95 * 

*To be determined. 

Switch-start ballasts which contain a compensating 
winding shall include a capacitor of 0.0048 p F  (mini- 
mum) connected across such winding. instant-start bal- 
lasts, with the exception of ballasts for operating slim- 
line lamps at 120 mA, shall contain 0.008-pF (minimum) 
capacitors (low-inductance) for this purpose, either con- 
nected across each lamp or across the line, or both. Fur- 
ther suppression of conducted radio interference may be 

10 
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obtained through the use of the delta-capacitor or the 
inductor-capacitor type of filter at  the line connection 
of the ballast. 

5.10 Ballast Heating. When ballasts are operated in an 
ambient air temperature of 40°C f 5"C, at rated line 
voltage and frequency in an enclosure, as specified in 
ANSI C82.2-1984 and when they are operating lamps 
that meet reference lamp specifications under heat-run 
conditions, the maximum permissible temperature rise 
of any coil or power capacitor shall be as follows: 

Ballast Windings Capacitor 

Normal Abnormal3 Normal Abnormal3 

65'C 95"c4 30°C 40°C 

No impregnating compound or any other material 
except those in the form of nonfluidic pressure extru- 
sion shall be emitted during this heating test. 

5.1 1 Dielectric Test 
5.1 1.1 Series-Reactor or Autotransformer Type 

Ballast. A ballast of the series-reactor or of the auto- 
transformer type, while hot from the abnormal heating 
test, shall be capable of withstanding for 1 minute, 
without breakdown, the application of a test potential 
as follows: The test potential shall be applied between 
all live-metal parts and all dead-metal parts that are 
likely to become grounded. The value of the test poten- 
tial shall be: twice the rated primary voltage, twice the 
secondary voltage, or twice the secondary voltage to 
ground, whichever may be the highest, plus 1000 volts. 

5.11.2 Two-Winding Transformer Type Ballast. A bal- 
last of the two-winding transformer type, while hot from 
the abnormal heating test, shall be capable of withstand- 
ing for 1 minute, without breakdown, the application of 
test potentials as follows: 

(i) Twice the rated input voltage plus 1000 volts be- 
tween live-metal parts of the primary and secondary 
windings, and between the primary winding and dead- 
metal parts that are likely to become grounded. 

(2) Twice the rated secondary voltage plus 1000 
volts between live-metal parts of the primary and sec- 
ondary windings, and between live-metal parts of the 
secondary winding and dead-metal parts that are likely 
to become grounded. 

5.12 Leakage Current. The maximum ac leakage cur- 
rent of a ballast, at the highest rated primary voltage, 

Abnormal heating condition is defined as that obtained with 
one lamp out or on preheat, whichever produces maximum 
temperature in any coil in the ballast assembly. 

out a capacitor, this limit shall be 1 10°C in a 4OoC ambient. 
For simple reactance ballasts rated at 125 volts or less, with- 4 
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under all conditions of open circuit or operation shall 
not exceed the following: 

Maximum Measured Leakage Current 
ac Voltage (volts) RMS (mA) 

150 or less o, 5 
Greater than 150 0.75 

5.13 Shock Hazard. In order to reduce shock hazard 
during insertion, rapid-start ballasts shall conform to  
one of the following: 

(i) They shall have an rms voltage between any out- 
put lead and ground that does not, at  rated ballast sup- 
ply voltage, exceed the value shown in the following 
table: 

Maximum Voltage 
Any Output Lead to Ground 

180 rms 325 peak 

Lamp Type (volts) 

40W T-12 RS 

(2) They shall be so designed that the available cur- 
rent to ground from any output lead shall not exceed 
5 mA at rated ballast supply voltage when measured 
through a resistance of 500 ohms (including the milli- 
ammeter resistance). 

(3) They shall be limited to use with circuit-inter- 
rupting lamp holders. 

(4) They shall be limited to  use with lamp bases and 
holders with inaccessible live parts. 

NOTE Limitations given in (3) and (4) shall be indicated in 
the ballast marking. 

6. Design Center Voltages5 

The following voltages are the design center input volt- 
ages for fluorescent lamp ballasts: 

120 
208 
240 
277 
480 

7. Application Requirements 

7.1 Limits for Contact Resistance. Even relatively 
small resistance in series with the cathode of the rapid- 
start lamp, because of the low heater-circuit voltage, 
may seriously interfere with the lamp starting or oper- 

See ANSI/NFPA 70-1984 for maximum voltage-to-ground 
limitations and grounding requirements. 

11 
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ation. The added resistance in any cathode circuit shall 
not exceed at any time the following values: 

Maximum Added Resistance 
Lamp Type Any Cathode Circuit 

ímAì (ohms) 

500 or less O. 5 

1500 0.2 
800 (high output) 0.2 

7.2 Operating Temperature Limits. The service installa- 
tion must be designed so that the temperature at the 
hottest spot on the ballast case shall not exceed 90°C 
under actual operating conditions. 

7.3 Supply Voltage Limits 
7.3.1 Average Voltage. The average voltage of the 

supply system should not depart more than - 7.5% or 
more than t 5% from the primary voltage rating shown 
on the ballast label. 

7.3.2 Voltage Excursions. For satisfactory ballast 

operation, the supply voltage excursions must not ex- 
ceed f 10% of the ballast primary rating. 

7.4 Equipment Grounding. Exposed non-current- 
carrying metal parts of fluorescent lamp ballasts (such 
as the ballast case) shall be grounded if the open-cir- 
cuit voltage of the ballast exceeds 150 volts. 

7.5 Audible Sound Level. Noise is an inherent charac- 
teristic of electromagnetic devices and cannot be com- 
ple tely elimina ted. 

Care should be exercised in the selection of the 
ballast location and the method of mounting because 
ballast noise can be amplified by reflections from sur- 
rounding objects and by resonance of the mechanical 
mounting and electrical connections. This unintentional 
amplification can make the ballast appear to produce 
considerably more noise than that generated by the 
ballast. The ballast or luminaire manufacturer, or both, 
should be consulted for specific recommendations for 
a quiet installation. 



Ready Access to the 
World's Standards through ANSI 

Are you seeking a standard vital to your interests? Turn to the American National 
Standards Institute, which performs a unique function as America's clearinghouse 
and information center for national, international, regional, and foreign standards. 

ANSI is the sole source of all approved American National Standards. In addition, 
the Institute is  the U.S. source for al l  international standards and drafts of the 
International Organization for Standardization (ISO), International E lectrotechni- 
cal Commission (I EC), and of the publications of I S 0  member bodies. And that's 
not a l l  , . . 
Here's a capsule summary of the wealth of materials available from ANSI - 

STANDARDS 

.All approved American National Standards in print. A standing order service 
is available to standards users who wish to receive new and revised standards 
au toma tical1 y. 

O IS0 and IEC International Standards 
O IS0 Draft International Standards 
O IEC Six Months' Rule Drafts 
O CEN Proposals - Draft European Standards developed and issued for preliminary 
vote by the European Committee for Standardization (CEN). 

O CENEL ECKECC Proposals - Draft specifications issued by CECC, the Electronic 
Components Committee of the European Committee for Electrotechnical Stan- 
dardization (CENEL EC) 

~Standards of 89 national standards organizations that belong to IS0 
O English translations of thousands of foreign standards 

CATALOGS 

O Annual Catalog of American National Standards. Supplements are published 

0 Latest catalogs issued by ISO, IEC, and 55 members of IS0 
O Foreign catalogs in English translation 
O Specialized listings of American National Standards in fields ranging from infor- 
mation processing to safety and health 

several times a year. 

Available in Microform 

American National Standards are available in microform from: Information Han- 
dling Services, Inverness Business Park, 15 Inverness Way East, P.O. Box 1154, 
Engletvood, Colorado 801 10; te l  (303) 779-0600: and from Information Mar- 
keting, inc, 13251 Northend Street, Oak Park, Michigan 48237; te l  (313) 546-6706. 
All I S 0  and IEC standards may be obtained in microform from Information Han- 
dling Services. 
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American National Standards 

The standard in this booklet is one of 8000 standards approved to date by 
the American National Standards Institute. 

The Standards Institute provides the machinery for creating voluntary stan- 
dards. It serves to eliminate duplication of standards activities and to weld 
conflicting standards into single, nationally accepted standards under the 
designation "American National Standards.'' 

Each standard represents general agreement among maker, seller, and user 
groups as to the best current practice with regard to some specific problem. 
Thus the completed standards cut across the whole fabric of prodhction, 
distribution, and consumption of goods and services. American National 
Standards, by reason of Institute procedures, reflect a national consensus 
of manufacturers, consumers, and scientific, technical, and professional orga- 
nizations, and governmental agencies. The completed standards are used 
widely by industry and commerce and often by municipal, state, and federal 
governments. 

The Standards Institute, under whose auspices this work is  being done, is the 
United States clearinghouse and coordinating body for voluntary standards 
activity on the national level. It is  a federation of trade associations, techni- 
cal societies, professional groups, and consumer organizations. Some 1 O00 
companies are affiliated with the Institute as company members. 

The American National Standards Institute is  the United States member of 
the International Organization for Standardization (IS01 and the Interna- 
tional Electrotechnical Commission (i EC). Through these channels U.S. stan- 
dards interests make their positions felt on the international level. American 
I']ational Standards are on file in the libraries of the national standards bodies 
of more than 60 countries. 

American National Standards Institute, Inc 
1430 Broadway 

New York, N;Y. 10018 
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