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I. INTRODUCTION 
 
The Bright Tomorrow Lighting Competition (L Prize™), as authorized in the Energy Independence 
and Security Act of 2007 (EISA); Subtitle E; Section 655, is intended to encourage development 
and deployment of highly energy efficient solid-state lighting (SSL) products to replace several of 
the most common lighting products currently used in the United States, including 60-watt A19 
incandescent and PAR 38 halogen incandescent lamps. To significantly impact the national market 
and lighting use, the SSL products selected must perform similarly to the incandescent lamps they 
are intended to replace in terms of color appearance, light output, light distribution, and lamp 
shape, size, form factor, appearance and operating environment. They must be reliable, available 
through normal market channels, and competitively priced. 
 
II. THE PRIZES 
 
A.  Cash Prize 
 
EISA authorizes cash prizes for the first successful entrant in each prize category.  Cash prizes will 
be based on the availability of funding from future appropriations and private funding contributions 
as authorized by the EISA.  Funding for the cash prizes is not available during fiscal year 2008; 
however, due to the required duration of the evaluation process, the DOE does not anticipate 
declaring successful entrants prior to fiscal year 2009.  Consequently, and subject to the 
availability of appropriated funds, as provided for in section 655 (g)(1) and 655(g)(2) of the EISA, 
prize amounts are anticipated to be up to the statutory maximums of $10 million for the 60 watt 
incandescent replacement lamp and $5 million for the PAR 38 halogen incandescent replacement 
lamp.  
 
Nothing contained herein shall be construed to obligate the DOE to any expenditure or obligation 
of funds in excess or in advance of appropriations in violation of the Anti-Deficiency Act, 31 U.S.C. 
Section 1341. 
 
B.  Federal Procurement 
 
In addition to cash prizes, the L Prize authorization provides that the Secretary of Energy is to 
consult with the Administrator of General Services to develop federal purchase guidelines with the 
goal of conducting a Federal procurement of SSL products from the winner under the 60-watt 
incandescent and PAR 38 halogen categories.  
  
C.  Energy Efficiency Program Promotion 
 
In partnership with Energy Efficiency Programs (EEPs), multiple qualifiers from each prize category 
may be selected to participate in promotion, product incentives, and other supports for market 
development.  As such, it is anticipated that entry information may be made available to 
participating EEPs under a confidentiality/non-disclosure agreement.  Resulting energy efficiency 
programs may be administered by electric utilities, state agencies, regional authorities, and other 
public purpose organizations.  Actual programs are offered at the discretion of individual EEPs. 

 
Complete text of the Memorandum of Understanding between the DOE and the EEP partners, up-
to-date information on participating partners, and available programs can be found at 
www.lightingprize.org.   
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D.  Energy Star Designation 
 
All products designated as winners in the competition will automatically earn the right to carry the 
ENERGY STAR SSL label.  Continuing participation in the ENERGY STAR SSL program is 
voluntary and will be subject to the following:  

• Manufacturers must sign and abide by the ENERGY STAR SSL partner agreement. 
• Qualified products are subject to ENERGY STAR SSL product quality assurance thereafter. 

 
III. ELIGIBILITY REQUIREMENTS 
 
In addition to meeting technical performance specifications discussed in Section IV, qualified 
entrants must meet both of the following qualifications for eligibility: 
  

1)      The LED die or chip, defined as the solid-state semiconductor material that converts 
electrical energy directly into light, must be manufactured in the United States; 

  
2) In the case of a private entity, the entity shall be incorporated in and maintain a primary 

place of business in the United States; and in the case of an individual, (whether 
participating as a single individual or in a group), the individual shall be a citizen or a 
lawful permanent resident of the United States.  

 
IV. TECHNICAL PERFORMANCE SPECIFICATIONS 

 
This section addresses technical performance specifications for the two categories of SSL-based 
lighting products, as listed below. These product categories are for integrated SSL lamps, intended 
to replace the most common incandescent general service and halogen reflector lamps in the 
consumer market. These products will allow direct replacement of incandescent and reflector 
lamps in existing lighting fixtures with medium screw-in (Edison) sockets. As such, winning 
products must be similar to the products targeted for replacement, in terms of size, shape, 
operating environment, and light quantity, distribution, and quality. The performance criteria 
detailed below seek to ensure that winning products will meet consumer and user expectations for 
products of the types specified. Two product categories are offered in this release:  
 

• 60-Watt Incandescent Replacement Lamp 
• PAR 38 Halogen Replacement Lamp 

 
The third product category authorized by EISA, 21st Century Lamp, calls for products that will 
exceed 150 lumens per watt, among other performance criteria. The DOE anticipates release of 
this third category at a future time.  
 
The following sections detail full specification requirements that must be met in order to win the 
cash prize and the Federal purchase options.  These same specification requirements will be used 
to qualify for the voluntary ENERGY STAR SSL labeling and available promotion programs from 
the EEPs.  Detailed requirements are based upon the statutory requirements of the EISA and 
compliance with existing lighting industry reference standards and test procedures, as well as new 
or revised standards and test procedures currently being developed by the DOE, lighting industry 
organizations, and other organizations.  All technical performance specifications will be individually 
evaluated on a pass/fail basis. 
 
The following general requirements apply to both product categories. Additional requirements 
specific to each category are listed by category below. 
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All Products 
 
Product Requirements: 
Color Spatial Uniformity The variation of chromaticity in different directions (i.e., with a change in 

viewing angle) shall be within 0.004 from the weighted average point on the 
CIE 1976 (u’,v’) diagram. 

Color Maintenance The change of color over the lifetime of the product shall be within 0.007 on 
the CIE 1976 (u’,v’) diagram.

Color Rendering Index (CRI) Products shall have a Color Rendering Index (CRI) greater than or equal to 
90. 

Off-state Power  Products shall not draw power in the off state. 
 
Exception:  Luminaires with integral occupancy, motion, photo-controls or 
individually addressable fixtures with external control and intelligence are 
exempt from this requirement.  The power draw for such luminaires shall not 
exceed 0.5 watts when in the off state. 

Thermal Management Product manufacturers shall adhere to LED device manufacturer guidelines, 
certification programs, and test procedures for thermal management. 

Dimming Products shall meet the following requirements: 
- Must be compatible with at least three (3) widely available residential 
dimmers.   
- Must be continuously dimmable to at least 20% of maximum light output 
without visible flickering. 

Incompatibility with Controls 
and Application Exceptions 

Included documentation must clearly state any known incompatibility with 
photo-controls, dimmers or timing devices. 

Starting Time Light source shall illuminate within 0.5 seconds after power is applied. 
 
Power Supply Requirements 
Operating Voltage Power supplies for the 60W incandescent replacement and PAR 38 products 

shall be capable of operation on 120 Volts alternating current circuits. 
Power Factor Power supply shall have the following power factors: 

Residential ≥ 0.70  
Commercial ≥ 0.90 

Minimum Operating 
Temperature 

Power Supply shall have a minimum operating temperature of -20°C or 
below when used in luminaires intended for outdoor applications. 

Output Operating Frequency ≥ 120 Hz 
 
Note: This performance characteristic addresses problems with visible 
flicker due to low frequency operation and applies to steady-state as well as 
dimmed operation.  Products shall meet the requirements at all light output 
levels when operated with compatible dimmers.

Electromagnetic and Radio 
Frequency Interference 

• Power supply designated by the manufacturer for residential 
applications shall meet FCC requirements for consumer use (FCC 47 
CFR Part 15/18 Consumer Emission Limits). 

• Power supply designated by the manufacturer for commercial 
applications shall meet FCC requirements for non-consumer use 
(FCC 47 CFR Part 15/18 Non- consumer Emission Limits).

Noise Power supply shall have a Class A sound rating. 
Transient Protection Power supply shall comply with IEEE C.62.41-1991, Class A operation. The 

line transient shall consist of seven strikes of a 100 kHz ring wave, 2.5 kV 
level, for both common mode and differential mode. 

Safety Ratings Power supply shall meet applicable safety ratings for self-ballasted lamps, 
lamp adapters, portable fixtures, and hardwired fixtures. 
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In addition, the following measurements will be made: 
 
• Thermal imaging 
• Verification of output operating frequency at full power and throughout dimming range 
• Verification of dimming performance  
 

It is anticipated that the DOE will announce in a press release the first product to successfully 
complete the short term testing for each category. 
 
2)  Field Assessment 
 
Field assessments will be conducted to determine field-of-use suitability as a replacement lamp 
for each category.  Example field assessments may include:  
 

• Installation in host customer facilities, such as homes, commercial spaces, or outdoor 
locations. 

• Installation in utility technology demonstration facilities. 
• Focus group testing with retailers, builders, and/or consumers. 
 

The objectives of the field assessments are:  
 

• Evaluate energy use of the products when installed in-situ as compared to the existing 
technology(ies) and generate reproducible energy and demand savings data. 

• Characterize the lighting system performance of the products installed in-situ as 
compared to the existing technology(ies). 

• Assess reliability of the products during the test period. 
• Identify any operational or performance problems not revealed in laboratory testing. 
• Assess customer acceptance of the products. 
• Assess criteria for cost-effective deployment of the product through a utility energy 

efficiency program. 
 
3)  Product Lifetime-Lumen Maintenance Testing  
 
It is anticipated that lumen and color maintenance testing will be conducted on a sample of 200 
lamps, oriented base up in a 45°C environment, randomly drawn from a population of at least 
2,000 lamps.  Using a non-parametric methodology for establishing confidence intervals, the 
lower 95%/10% (C95/B10) tolerance limit is the 13th worst performing product, when results are 
ranked in order of lumen maintenance performance, from lowest to highest.  L70 is estimated 
using a best fit exponential decay function extrapolation, based on data collected from the point 
in time at which the product reaches its maximum flux (tmax) to a point in time 5,000 hours later 
(tmax + 5000).   
 
Compliance with the 25,000 hour color maintenance requirement will be tested in a similar 
manner.  When rank ordered from most color shift to least, the 13th worst performing product 
must not exhibit color shift of more than .004 (u’,v’) over the time from tmax to tmax + 5000 . 
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4)  Stress Testing  
 
Stress testing will be conducted to identify potential failure modes.  Tests may include but are 
not limited to the following: 
 

• High ambient temperature 
• Voltage and current fluctuation 
• High humidity environment 
• Frequent switching 
• Electro-magnetic interference 
 

5)  Commercial Manufacturing Plan for Mass Production and Distribution 
 
The intent of the L Prize is for products to be available on a mass production basis in a 
competitive commercial market of quality control lots.  The entrants’ capabilities to rapidly 
produce and bring to market large quantities of lighting products meeting the L Prize technical 
specifications will be evaluated by the TRC.  Entrants must provide evidence that they are fully 
prepared to begin production at a capacity which exceeds 250,000 units per year for the first 
year of production and increased production in subsequent years.  The units shall meet all 
technical performance specifications called out in Section IV – Technical Performance 
Specifications of this document.  Information to be reviewed includes, but is not limited to, the 
following: 
 

• Evidence of US manufacture of the LED die or chip as required in Section III – Eligibility 
Requirements 

• Experience and capabilities of corporate officers and management team members 
responsible for the proposed product 

• Manufacturing capability 
• Distribution and sales capability 
• Experience with similar products and markets 
• Quality and completeness of production and marketing strategies 
• Other evidence, as chosen by the entrant, which demonstrates the entrant’s capability 

to compete and succeed with commercialization of the submitted product(s). 
 

In order to verify the entrant’s capability to mass produce, entries successfully completing the 
laboratory performance testing  and the initial production and distribution assessment will be 
personally interviewed by the TRC at the location of final product assembly or other location as 
deemed suitable by the DOE. 
 
E. Process Flow Sheet 
 
It is anticipated that the flow of the evaluation process will proceed as illustrated below: 
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F. Selection 
 
Selection of the winner to each product category for the L Prize will be determined based on 
the TRC’s findings.   

 
VI. QUESTIONS/COMMENTS 
 
Questions and/or comments regarding this competition, its requirements, technical specifications 
or test procedures can be addressed to SSL@netl.doe.gov. 
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