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Two Ground Rules:

• must stick to schedule

• avoid discussions of draft 
performance levels – please save 
for November 30 stakeholder 
round table



End of the Day:
Cameron Miller, NIST

TM-21 Overview with Q&A



Introductions
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ENERGY STAR Program Guidance Regarding 
Lumen Maintenance Performance Data



Beam + Field Angle
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Uniformity Requirement:
Evaluated, Not Included in Draft 1

For lamps with luminous 
distributions ≥50°, 
vertical angular 
scanning resolution 
shall be 10° across the 
beam on the 0° and 90°
vertical plane and 
luminous flux shall be 
reported for each 
vertical angle 
measured. 

For lamps with luminous 
distributions <50°, 
vertical angular 
scanning resolution 
shall be 5 steps across 
the beam on the 0° and 
90° vertical plane and 
luminous flux shall be 
reported for each 
vertical angle 
measured.



• Generally, standard measurement granularity is to take 
measurements every 10°

• However, if you are measuring a lamp with a luminous distribution of 
20°, that would mean taking only 3 measurements on each vertical 
plane, which is not enough to determine conformity with the 
requirements.

• EPA would like laboratories when measuring lamps with a luminous 
distribution <50° to take intensity and color measurements at 5 
equidistant points across the field of the light on the 0 ° and 90 °
planes.

• For products with luminous distributions ≥50°, 10° granularity is 
acceptable.

Vertical Scanning Resolution:
Preliminary Ideas



Measurements at 0°, 90°
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Light source

Image from IES 
Lighting Handbook



Operating Frequency/Waveforms

• Operating frequency requirement was 
originally included to cut down visible “flicker”

• The operating frequency requirement works 
fine for CFLs, but not for LEDs

• Need to set requirements for, and measure 
photometric waveform rather than operating 
frequency



Operating Frequency:
Preliminary Ideas

Method of Measurement
• Light output waveform shall be 
measured with a photodetector, 
transimpedance amplifier and 
oscilloscope. 
• Temporal response, 
amplification and filtering 
characteristics of the system shall 
be suitably designed to capture 
the photometric waveform.  
• Digitized photometric waveform 
data and an image of the relative 
photometric amplitude waveform 
shall be recorded.

Sample Size
1 model

Passing
Sample shall meet the 
requirement

Allowable Tolerance
Allowable tolerances for 
photometric waveform/kHz 
requirement?



Transient Protection

Method of Measurement
• Is this requirement 

needed given the voltage 
requirements in UL 1993?

Sample Size
5 units, base up

Passing
All samples shall survive



Lunch Table Discussions:
Some Questions to Consider

• What are the impacts of proposed changes on 
lab capacity?

• What are the impacts on cost to Partners?
• What are the impacts on lead time?
• Impacts on good will? Trade off between quality 

and partner ire?



Other Requirements

• Rapid Cycle Stress 
Test

• Elevated 
Temperature Test

• Noise
• Dimming



Rapid Cycle Stress Test

Cycle time
• 5 min on, 5 min off
• One cycle for every hour 

of claimed life
• 10,000 cycles minimum
Methods of Measurement
• ANSI C78.5-2003
• LM-65-10 (clauses 2, 3, 

4, 5, 6)

Sample Size 
10 units

Passing
9 out of 10 sample lamps 
survive rapid cycle test



• Developed in the 1950s to characterize ambient noise 
levels in Air Force base offices.

• Classes A through H
• “Class A” means an ambient noise level likely to cause 

“no annoyance” to residents of a neighborhood/office.  
• Characterizes ambient noise levels, not actual measured 

performance of a product. 
• Outmoded metric, alternate test methods exist.
• Need to develop a new designation system which 

references performance levels rather than ambient noise 
levels.

Noise:
History of “Class A” Designation



Dimming

• Need to define 
dimming curve

• Need to define a 
method of 
measurement

• Need to identify a set 
of reference dimmers 
for testing the 
performance of a 
lamp on those 
dimmers

Sample Size 
Need to determine 
sample size 

Passing
Need to determine 
pass/fail requirements



Thank you!

Alex Baker, MSc, LC, IES
ENERGY STAR Lighting Program Manager

U.S. Environmental Protection Agency
baker.alex@epa.gov

(202) 343-9272

mailto:baker.alex@epa.gov


CRI/CQS

• The Color Rendering Index (CRI) is the international industry 
standard for evaluating color rendering of light sources.

• CIE Technical Committee 1-69 is currently investigating "new 
methods for assessing the color rendition properties of white-light 
sources used for illumination, including solid-state light sources, with 
the goal of recommending new assessment procedures.”

• The committee has nearly 40 members internationally.
• CIE has recently implemented a new Code of Procedure which 

changes committee balloting rules to require unanimous agreement 
within a committee. 

• At the July 2011 CIE meeting in South Africa, TC 1-69 came close to 
reaching an agreement, but is still attempting to address remaining 
dissenting members. 

• Until the TC agrees and publishes a new recommended test 
procedure, ENERGY STAR will continue to reference the industry 
standard CRI (CIE 13.3) metric. 
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