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(iii) The air velocity must be maintained 
as natural convection conditions as de-
scribed in ASTM C1363. The test must be 
completed using the masked method and 
with surround panel in place as described in 
ASTM C1363. 

(3) Required Test Measurements 

(i) Non-floor Panels 
1. Panel Edge Region U-factor: Unf, edge 
2. Panel Core Region U-factor: Unf, core 
(ii) Floor Panels 
1. Floor Panel Edge Region U-factor: Ufp, 

edge 
2. Floor Panel Core Region U-factor: Ufp, core 

5.2 Measuring Long Term Thermal 
Resistance (LTTR) of Insulating Foam 

Follow the test procedure in Annex C of 
DIN EN 13164 or Annex C of DIN EN 13165 (as 
applicable), (incorporated by reference; see 
§ 431.303), exactly, with these exceptions: 

(1) Temperatures During Thermal Resistance 
Measurement 

(i) For freezers: 20 °F ±1 °F must be used. 
(ii) For coolers: 55 °F ±1 °F must be used. 

(2) Sample Panel Preparation 

(i) A 800mm × 800mm square (× thickness of 
the panel) section cut from the geometric 
center of the panel that is being tested must 
be used as the sample for completing DIN EN 
13165. 

(ii) A 500mm × 500mm square (× thickness 
of the panel) section cut from the geometric 
center of the panel that is being tested must 
be used as the sample for completing DIN EN 
13164. 

(3) Required Test Measurements 

(i) Non-floor Panels 
1. Long Term Thermal Resistance: RLTTR,nf 
(ii) Floor Panels 
1. Long Term Thermal Resistance: RLTTR,fp 

5.3 U-factor of Doors and Display Panels 

(a) Follow the procedure in NFRC 100, (in-
corporated by reference; see § 431.303), ex-
actly, with these exceptions: 

(1) The average convective heat transfer 
coefficient on both interior and exterior sur-
faces of the door should be based on the coef-
ficients described in section 4.3 of NFRC 100. 

(2) Internal conditions: 
(i) Air temperature of 35 °F (1.7 °C) for cool-

er doors and ¥10 °F (¥23.3 °C) for freezer 
doors 

(ii) Mean inside radiant temperature must 
be the same as shown in section 5.3(a)(2)(i), 
above. 

(3) External conditions 
(i) Air temperature of 75 °F (23.9 °C) 

(ii) Mean outside radiant temperature 
must be the same as section 5.3(a)(3)(i), 
above. 

(4) Direct solar irradiance = 0 W/m2 (Btu/h- 
ft2). 

(b) Required Test Measurements 
(i) Display Doors and Display Panels 
1. Thermal Transmittance: Udd 
(ii) Non-Display Door 
1. Thermal Transmittance: Und 

[76 FR 21606, Apr. 15, 2011, as amended at 76 
FR 31796, June 2, 2011; 76 FR 33632, June 9, 
2011] 

Subpart S—Metal Halide Lamp 
Ballasts and Fixtures 

SOURCE: 74 FR 12075, Mar. 23, 2009, unless 
otherwise noted. 

§ 431.321 Purpose and scope. 

This subpart contains energy con-
servation requirements for metal ha-
lide lamp ballasts and fixtures, pursu-
ant to Part A of Title III of the Energy 
Policy and Conservation Act, as 
amended, 42 U.S.C. 6291–6309. 

[75 FR 10966, Mar. 9, 2010] 

§ 431.322 Definitions concerning metal 
halide lamp ballasts and fixtures. 

AC control signal means an alter-
nating current (AC) signal that is sup-
plied to the ballast using additional 
wiring for the purpose of controlling 
the ballast and putting the ballast in 
standby mode. 

Active mode means the condition in 
which an energy-using product: 

(1) Is connected to a main power 
source; 

(2) Has been activated; and 
(3) Provides one or more main func-

tions. 
Ballast means a device used with an 

electric discharge lamp to obtain nec-
essary circuit conditions (voltage, cur-
rent, and waveform) for starting and 
operating. 

Ballast efficiency means, in the case of 
a high intensity discharge fixture, the 
efficiency of a lamp and ballast com-
bination, expressed as a percentage, 
and calculated in accordance with the 
following formula: Efficiency = Pout/Pin 
where: 

(1) Pout equals the measured operating 
lamp wattage; 
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(2) Pin equals the measured operating 
input wattage; 

(3) The lamp, and the capacitor when 
the capacitor is provided, shall con-
stitute a nominal system in accordance 
with the ANSI C78.43, (incorporated by 
reference; see § 431.323); 

(4) For ballasts with a frequency of 60 
Hz, Pin and Pout shall be measured after 
lamps have been stabilized according 
to section 4.4 of ANSI C82.6 (incor-
porated by reference; see § 431.323) using 
a wattmeter with accuracy specified in 
section 4.5 of ANSI C82.6; and 

(5) For ballasts with a frequency 
greater than 60 Hz, Pin and Pout shall 
have a basic accuracy of ±0.5 percent at 
the higher of either 3 times the output 
operating frequency of the ballast or 
2.4 kHz. 

Basic model means all units of a given 
type of covered product (or class there-
of) manufactured by one manufacturer, 
having the same primary energy 
source, and which have essentially 
identical electrical, physical, and func-
tional (or hydraulic) characteristics 
that affect energy consumption, energy 
efficiency, water consumption, or 
water efficiency, and are rated to oper-
ate a given lamp type and wattage. 

DC control signal means a direct cur-
rent (DC) signal that is supplied to the 
ballast using additional wiring for the 
purpose of controlling the ballast and 
putting the ballast in standby mode. 

Electronic ballast means a device that 
uses semiconductors as the primary 
means to control lamp starting and op-
eration. 

Metal halide ballast means a ballast 
used to start and operate metal halide 
lamps. 

Metal halide lamp means a high inten-
sity discharge lamp in which the major 
portion of the light is produced by radi-
ation of metal halides and their prod-
ucts of dissociation, possibly in com-
bination with metallic vapors. 

Metal halide lamp fixture means a 
light fixture for general lighting appli-
cation designed to be operated with a 
metal halide lamp and a ballast for a 
metal halide lamp. 

Off mode means the condition in 
which an energy-using product: 

(1) Is connected to a main power 
source; and 

(2) Is not providing any standby or 
active mode function. 

PLC control signal means a power line 
carrier (PLC) signal that is supplied to 
the ballast using the input ballast wir-
ing for the purpose of controlling the 
ballast and putting the ballast in 
standby mode. 

Probe-start metal halide ballast means 
a ballast that starts a probe-start 
metal halide lamp that contains a 
third starting electrode (probe) in the 
arc tube, and does not generally con-
tain an igniter but instead starts lamps 
with high ballast open circuit voltage. 

Pulse-start metal halide ballast means 
an electronic or electromagnetic bal-
last that starts a pulse-start metal ha-
lide lamp with high voltage pulses, 
where lamps shall be started by the 
ballast first providing a high voltage 
pulse for ionization of the gas to 
produce a glow discharge and then 
power to sustain the discharge through 
the glow-to-arc transition. 

Standby mode means the condition in 
which an energy-using product: 

(1) Is connected to a main power 
source; and 

(2) Offers one or more of the fol-
lowing user-oriented or protective 
functions: 

(i) To facilitate the activation or de-
activation of other functions (includ-
ing active mode) by remote switch (in-
cluding remote control), internal sen-
sor, or timer; 

(ii) Continuous functions, including 
information or status displays (includ-
ing clocks) or sensor-based functions. 

Wireless control signal means a wire-
less signal that is radiated to and re-
ceived by the ballast for the purpose of 
controlling the ballast and putting the 
ballast in standby mode. 

[74 FR 12075, Mar. 23, 2009, as amended at 75 
FR 10966, Mar. 9, 2010; 74 FR 12074, Mar. 23, 
2009] 

TEST PROCEDURES 

§ 431.323 Materials incorporated by 
reference. 

(a) General. We incorporate by ref-
erence the following standards into 
subpart S of part 431. The material list-
ed has been approved for incorporation 
by reference by the Director of the 
Federal Register in accordance with 5 
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U.S.C. 552(a) and 1 CFR part 51. Any 
subsequent amendment to a standard 
by the standard-setting organization 
will not affect the DOE regulations un-
less and until amended by DOE. Mate-
rial is incorporated as it exists on the 
date of the approval and a notice of 
any change in the material will be pub-
lished in the FEDERAL REGISTER. All 
approved material is available for in-
spection at the National Archives and 
Records Administration (NARA). For 
information on the availability of this 
material at NARA, call 202–741–6030 or 
go to http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. Also, this material 
is available for inspection at U.S. De-
partment of Energy, Office of Energy 
Efficiency and Renewable Energy, 
Building Technologies Program, 6th 
Floor, 950 L’Enfant Plaza, SW., Wash-
ington, DC 20024, 202–586–2945, between 9 
a.m. and 4 p.m., Monday through Fri-
day, except Federal holidays, or go to: 
http://www1.eere.energy.gov/buildings/ 
appliancelstandards/. Standards can be 
obtained from the sources listed below. 

(b) ANSI. American National Stand-
ards Institute, 25 W. 43rd Street, 4th 
Floor, New York, NY 10036, 212–642–4900, 
or go to http://www.ansi.org. 

(1) ANSI C78.43–2004, Revision and 
consolidation of ANSI C78.1372–1997, 
.1374–1997, .1375–1997, .1376–1997, .1377– 
1997, .1378–1997, .1379–1997, .1382–1997, 
.1384–1997, and .1650–2003 (‘‘ANSI 
C78.43’’), American National Standard 
for electric lamps: Single-Ended Metal 
Halide Lamps, approved May 5, 2004, 
IBR approved for § 431.322; 

(2) ANSI C82.6–2005, Proposed Revi-
sion of ANSI C82.6–1985 (‘‘ANSI C82.6’’), 
American National Standard for Lamp 
Ballasts—Ballasts for High-Intensity 
Discharge Lamps—Methods of Meas-
urement, approved February 14, 2005, 
IBR approved for § 431.322; and § 431.324. 

(c) NFPA. National Fire Protection 
Association, 11 Tracy Drive, Avon, MA 
02322, 1–800–344–3555, or go to http:// 
www.nfpa.org; 

(1) NFPA 70–2002 (‘‘NFPA 70’’), Na-
tional Electrical Code 2002 Edition, IBR 
approved for § 431.326; 

(2) [Reserved] 
(e) UL. Underwriters Laboratories, 

Inc., COMM 2000, 1414 Brook Drive, 

Downers Grove, IL 60515, 1–888–853–3503, 
or go to http://www.ul.com. 

(1) UL 1029 (ANSI/UL 1029–2007) (‘‘UL 
1029’’), Standard for Safety High-Inten-
sity-Discharge Lamp Ballasts, 5th edi-
tion, May 25, 1994, which consists of 
pages dated May 25, 1994, September 28, 
1995, August 3, 1998, February 7, 2001 
and December 11, 2007, IBR approved 
for § 431.326. 

(2) [Reserved] 

[74 FR 12075, Mar. 23, 2009, as amended at 75 
FR 10966, Mar. 9, 2010] 

§ 431.324 Uniform test method for the 
measurement of energy efficiency 
and standby mode energy consump-
tion of metal halide lamp ballasts. 

(a) Scope. This section provides test 
procedures for measuring, pursuant to 
EPCA, the energy efficiency of metal 
halide ballasts. 

(b) Testing and Calculations Active 
Mode. (1)(i) Test Conditions. The power 
supply, ballast test conditions, lamp 
position, lamp stabilization, and test 
instrumentation shall all conform to 
the requirements specified in section 
4.0, ‘‘General Conditions for Electrical 
Performance Tests,’’ of ANSI C82.6 (in-
corporated by reference; see § 431.323). 
Ambient temperatures for the testing 
period shall be maintained at 25 °C ±5 
°C. Airflow in the room for the testing 
period shall be ≤0.5 meters/second. The 
ballast shall be operated until equi-
librium. Lamps used in the test shall 
conform to the general requirements in 
section 4.4.1 of ANSI C82.6 and be sea-
soned for a minimum of 100 hour prior 
to use in ballast tests. Basic lamp sta-
bilization shall conform to the general 
requirements in section 4.4.2 of ANSI 
C82.6, and stabilization shall be reached 
when the lamp’s electrical characteris-
tics vary by no more than 3-percent in 
three consecutive 10- to 15-minute in-
tervals measured after the minimum 
burning time of 30 minutes. After the 
stabilization process has begun, the 
lamp shall not be moved or reposi-
tioned until after the testing is com-
plete. In order to avoid heating up the 
test ballast during lamp stabilization, 
which could cause resistance changes 
and result in unrepeatable data, it is 
necessary to warm up the lamp on a 
standby ballast. This standby ballast 
should be a commercial ballast of a 
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type similar to the test ballast in order 
to be able to switch a stabilized lamp 
to the test ballast without extin-
guishing the lamp. Fast-acting or 
make-before-break switches are rec-
ommended to prevent the lamps from 
extinguishing during switchover. 

(ii) Alternative Stabilization Method. 
In cases where switching without ex-
tinguishing the lamp is impossible or 
for low-frequency electronic ballasts, 
the following alternative stabilization 
method shall be used. The lamp charac-
teristics are determined using a ref-
erence ballast and recorded for future 
comparison. The same lamp is to be 
driven by the ballast under test until 
the ballast reaches operational sta-
bility. Operational stability is defined 
by three consecutive measurements, 5 
minutes apart, of the lamp power 
where the three readings are within 2.5 
percent. The electrical measurements 
are to be taken within 5 minutes after 
conclusion of the stabilization period. 

(2) Test Measurement. The ballast 
input power and lamp output power 
during operating conditions shall be 
measured in accordance with the meth-
ods specified in section 6.0, ‘‘Ballast 
Measurements (Multiple-Supply Type 
Ballasts)’’ of the ANSI C82.6 (incor-
porated by reference; see § 431.323). 

(3) Efficiency Calculation. The meas-
ured lamp output power shall be di-
vided by the ballast input power to de-
termine the percent efficiency of the 
ballast under test. 

(c) Testing and Calculations-Standby 
Mode. The measurement of standby 
mode need not be performed to deter-
mine compliance with energy conserva-
tion standards for metal halide lamp 
fixtures at this time. The above state-
ment will be removed as part of the 

rulemaking to amend the energy con-
servation standards for metal halide 
lamp fixtures to account for standby 
mode energy consumption, and the fol-
lowing shall apply on the compliance 
date for such requirements. However, 
all representations related to standby 
mode energy consumption of these 
products made after September 7, 2010, 
must be based upon results generated 
under this test procedure. 

(1) Test Conditions. The power supply, 
ballast test conditions, and test instru-
mentation shall all conform to the re-
quirements specified in section 4.0, 
‘‘General Conditions for Electrical Per-
formance Tests,’’ of the ANSI C82.6 (in-
corporated by reference; see § 431.323) 
Ambient temperatures for the testing 
period shall be maintained at 25 °C ±5 
°C. Send a signal to the ballast in-
structing it to have zero light output 
using the appropriate ballast commu-
nication protocol or system for the bal-
last being tested. 

(2) Measurement of Main Input Power. 
Measure the input power (watts) to the 
ballast in accordance with the methods 
specified in section 6.0, ‘‘Ballast Meas-
urements (Multiple-Supply Type Bal-
lasts)’’ of the ANSI C82.6 (incorporated 
by reference; see § 431.323). 

(3) Measurement of Control Signal 
Power. The power from the control sig-
nal path is measured using all applica-
ble methods described below: 

(i) DC Control Signal. Measure the DC 
control signal voltage, using a 
voltmeter (V), and current, using an 
ammeter (A) connected to the ballast 
in accordance with the circuit shown in 
Figure 1. The DC control signal power 
is calculated by multiplying the DC 
control signal voltage by the DC con-
trol signal current. 
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(ii) AC Control Signal. Measure the AC 
control signal power (watts), using a 
wattmeter capable of indicating true 

RMS power in watts (W), connected to 
the ballast in accordance with the cir-
cuit shown in Figure 2. 

(iii) Power Line Carrier (PLC) Control 
Signal. Measure the PLC control signal 
power (watts), using a wattmeter capa-
ble of indicating true RMS power in 
watts (W) connected to the ballast in 
accordance with the circuit shown in 
Figure 3. The wattmeter must have a 

frequency response that is at least 10 
times higher than the PLC being meas-
ured to measure the PLC signal cor-
rectly. The wattmeter must also be 
high-pass filtered to filter out power at 
60 Hz. 
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[74 FR 12075, Mar. 23, 2009, as amended at 75 
FR 10966, Mar. 9, 2010] 

ENERGY CONSERVATION STANDARDS 

§ 431.326 Energy conservation stand-
ards and their effective dates. 

(a) Except as provided in paragraph 
(b) of this section, each metal halide 
lamp fixture manufactured on or after 
January 1, 2009, and designed to be op-
erated with lamps rated greater than 
or equal to 150 watts but less than or 
equal to 500 watts shall contain— 

(1) A pulse-start metal halide ballast 
with a minimum ballast efficiency of 88 
percent; 

(2) A magnetic probe-start ballast 
with a minimum ballast efficiency of 94 
percent; or 

(3) A nonpulse-start electronic bal-
last with either a minimum ballast ef-
ficiency of 92 percent for wattages 
greater than 250 watts; or a minimum 
ballast efficiency of 90 percent for 
wattages less than or equal to 250 
watts. 

(b) The standards described in para-
graph (a) of this section do not apply 
to— 

(1) Metal halide lamp fixtures with 
regulated lag ballasts; 

(2) Metal halide lamp fixtures that 
use electronic ballasts that operate at 
480 volts; or 

(3) Metal halide lamp fixtures that; 
(i) Are rated only for 150 watt lamps; 
(ii) Are rated for use in wet locations; 

as specified by the National Fire Pro-
tection Association in NFPA 70 (incor-
porated by reference; see § 431.323); and 

(iii) Contain a ballast that is rated to 
operate at ambient air temperatures 
above 50 °C, as specified in UL 1029, (in-
corporated by reference; see § 431.323). 

Subpart T [Reserved] 

Subpart U—Enforcement for 
Electric Motors 

SOURCE: 69 FR 61941, Oct. 21, 2004, unless 
otherwise noted. Redesignated at 70 FR 60416, 
Oct. 18, 2005. 

§ 431.381 Purpose and scope for elec-
tric motors. 

This subpart describes violations of 
EPCA’s energy conservation require-
ments, specific procedures we will fol-
low in pursuing alleged non-compliance 
of an electric motor with an applicable 
energy conservation standard or label-
ing requirement, and general proce-
dures for enforcement action, largely 
drawn directly from EPCA, that apply 
to electric motors. 

[76 FR 12505, Mar. 7, 2011] 

§ 431.382 Prohibited acts. 
(a) Each of the following is a prohib-

ited act under sections 332 and 345 of 
the Act: 

(1) Distribution in commerce by a 
manufacturer or private labeler of any 
‘‘new covered equipment’’ which is not 
labeled in accordance with an applica-
ble labeling rule prescribed in accord-
ance with Section 344 of the Act, and in 
this part; 

(2) Removal from any ‘‘new covered 
equipment’’ or rendering illegible, by a 
manufacturer, distributor, retailer, or 
private labeler, of any label required 
under this part to be provided with 
such covered equipment; 

(3) Failure to permit access to, or 
copying of records required to be sup-
plied under the Act and this part, or 
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