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Housekeeping

• Attendees will be on mute throughout the presentation

• If you have any questions, please type them into the Q&A panel 
and we will do our best to address each question

• We may be unable to answer some or all technical or teaming questions. 
If we are unable to answer any questions today, we will record them and 
post responses in the HeroX Forum: www.herox.com/LPrize/forum

http://www.herox.com/LPrize/forum
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L-Prize
Introduction and Overview
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LED Technology Shows Progress and Potential

Adoption of LED products lags in the commercial buildings sector

Many commercial luminaires

L-Prize target
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L-Prize Phases and Awards
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Increase lighting efficacy (lm/W) by 
25 to 50% vs. today

Encourage lighting that reinforces 
health, productivity, and well-being

Integrate controls to increase energy 
savings and performance, enable grid 
flexibility

Reduce environmental impact over 
life cycle with sustainable use and 
end of life 

Realize innovation for diversity, equity, 
and inclusion

L-Prize Innovation Goals and Focus

Efficacy

Quality of Light

Connectivity

Product Life Cycle

Innovation and Inclusion

mailto:LPrize@nrel.gov
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Efficacy

+ Luminaire 
efficacy

Quality of Light

 Chromaticity
 Dimming range
 Glare control
 Light output
 Spectral data 

reporting
+ Color rendition
+ Flicker
White-tunable

Connectivity

 Interoperability
 Addressability
 Energy reporting
 Lighting control 

strategies
 Luminaire-level 

lighting control
+ System 

resilience
+ Fault detection 

and diagnostics
+ Grid services 

capable
 Sensor ready and 

upgradeable
 Ease of install and 

configuration

Product 
Life Cycle

 Driver lifetime
 Chromaticity 

Maintenance
+ Replaceable 

components
+ Lumen 

maintenance
 Design for 

disassembly

Innovation and 
Inclusion

 Technical 
innovation

 Innovation for 
diversity, equity, 
and/or inclusion

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points Only

Consistent, Challenging Technical Requirements for All Phases



9U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY americanmadechallenges.org/lprize

Production

U.S. Content

U.S. 
Installations

• Retains innovation 
requirements from 
prototype

• U.S. energy savings
• U.S. economic benefits
• Innovation in real products

Manufacturing and Installation Phase
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Participation Opportunities

• All contest phases are open to all innovators (researchers, universities, designers, 
manufacturers, etc.)

• Competitors may choose to participate in any one or any combination of phases. 
You are not required to participate in all three phases. 

• Teaming Opportunities
– An RFI will be issued with the Prototype Phase and kept open to identify teaming 

partners interested in production and installation of winning designs
– A teaming partner list will be published and regularly updated

• Manufacturing partners
• ESCOs
• Utilities
• Installation contractors
• Etc.
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L-Prize
Technical Requirements Overview
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L-Prize Phases and Awards
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L-Prize Scope and Target Applications 

• Light-emitting diode (LED) technology

• Complete lighting system (luminaires, sensors, control devices, interfaces)

• Commercial and institutional sector applications

• Luminaires must be appropriate for ambient lighting in building interiors such as 
offices, healthcare facilities, educational facilities, and other applications where 
linear lighting has been predominant 

• Luminaires designed or intended for task, accent, display, outdoor, and industrial 
applications including high/low bay are not eligible

• Specific form factors are not required — innovation is welcomed
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Consistent, Challenging Technical Requirements for All Phases

Efficacy

+ Luminaire 
efficacy

Quality of Light

 Chromaticity
 Dimming range
 Glare control
 Light output
 Spectral data 

reporting
+ Color rendition
+ Flicker
White-tunable

Connectivity

 Interoperability
 Addressability
 Energy reporting
 Lighting control 

strategies
 Luminaire-level 

lighting control
+ System 

resilience
+ Fault detection 

and diagnostics
+ Grid services 

capable
 Sensor ready and 

upgradeable
 Ease of install and 

configuration

Product 
Life Cycle

 Driver lifetime
 Chromaticity 

Maintenance
+ Replaceable 

components
+ Lumen 

maintenance
 Design for 

disassembly

Innovation and 
Inclusion

 Technical 
innovation

 Innovation for 
diversity, equity, 
and/or inclusion

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points Only
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Background and Goals for Efficacy

Increase lighting efficacy by 25–50% vs. today, combined with excellent 
quality of light and connectivity

• Current commercial linear LED products average 120 lm/W
• Technical potential of LED is 200+ lm/W
• L-Prize seeks innovation to address historical trade-offs between 

efficacy, quality of light, and connectivity
• Winning submissions will be high-efficacy with excellent color quality, 

glare control, flicker control, and advanced connectivity

Up to 10 points possible

Please see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points Only

http://www.herox.com/LPrize/resources
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Concept Phase – Minimum Technical Requirements and Points Summary 
See Appendix A for details of each ‘Minimum Requirement’ and ‘Possible Points’

Category Topic Minimum Requirement(s) Possible Points Total Possible 
Points 

Efficacy Luminaire Efficacy 150 lm/W Up to 10 pts. for higher efficacy performance above 150 lm/W Up to 10 pts. 
possible

Quality of Light

Light Output > 2,000 lm n/a

Up to 8 pts. 
possible

Color Rendition Preference rating of P2, fidelity rating of F3 2 pts. for improved preference rating of P1

Chromaticity 4000 K, Duv between -0.006 and 0.000, chromaticity consistency 
within 0.0015 radius n/a

White-Tunable n/a – optional 4 pts. for white-tunable capability
Glare Control UGR ≤ 19 n/a
Temporal Light Modulation (Flicker) Fundamental frequency > 90 Hz, SVM ≤ 0.9 2 pts. for improved flicker performance SVM ≤ 0.4
Dimming Range Dims to 5% or lower n/a
Spectral Power Data (SPD) SPD data in 5-nm increments n/a

Connectivity

Technical Interoperability Complies with industry standard specification for basic network 
connectivity n/a

Up to 11 pts. 
possible

Application Interoperability API required with access to zone, occupancy, faults, energy data n/a

Addressability All luminaires and devices are addressable n/a
Cybersecurity n/a – not required for Concept Phase n/a
Energy Reporting Energy reporting capability required n/a
Lighting Control Strategies Task, schedule, occupancy, daylight control required n/a

System Resilience Maintains control after temporary loss of connection to network or 
power

1 pt. for maintaining control after loss of connection to gateway, or 
next higher element in topology

Fault Detection and Diagnostics (FDD) Reports basic system faults Up to 3 pts. for advanced, predictive FDD capabilities
Luminaire Level Lighting Control (LLLC) Sensor per luminaire capability required n/a

Grid Services Capable OpenADR 2.0a demand response required Up to 4 pts. for advanced grid services capabilities using OpenADR 
2.0b

Sensor Ready and Upgradeable n/a – optional 1 pt. for standards-based upgradeability for advanced sensors
Ease of Installation and Configuration n/a – optional 2 pts. for plug-and-play Class 2 power and data connections

Product Life Cycle 

Lumen Maintenance L70 ≥ 50,000 hrs 1 pt. for L90 ≥ 36,000 hrs

Up to 7 pts. 
possible

Chromaticity Maintenance ≤ 0.002 after 6,000 hrs n/a
Driver Lifetime ≥ 50,000 hrs n/a
Replaceable Components Replaceable driver or light engine 2 pts. for replaceable LED arrays or modules, if applicable
Design for Disassembly (DfD) n/a – optional Up to 4 pts. for DfD documentation and time calculation

Concept Technical Requirements and Points Summary (Table 3)
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Efficacy Requirements

Category Topic Minimum Requirement(s) Possible Points

Efficacy Luminaire Efficacy 150 lm/W Up to 10 pts. for higher efficacy 
performance above 150 lm/W

10 pts. 
possible

Please see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Background and Goals for Quality of Light

Quality of Light impacts health, productivity, and well-being

• L-Prize will harness quality of light benefits of LED technology
• Increase the value of efficient, connected lighting
• Demonstrate that high efficacy and quality of light can go hand-in-hand
• Winning submissions will have excellent color quality, glare control, and  

flicker control, and provide the spectral data to support future light and 
health applications

Up to 8 points possible

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points OnlyPlease see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Quality of Light Requirements

Category Topic Minimum Requirement(s) Possible Points

Quality of Light

Light Output > 2,000 lm n/a

Color Rendition Preference rating of P2, fidelity rating of 
F3 

2 pts. for improved preference rating of 
P1

Chromaticity
4000 K, Duv between -0.006 and 0.000, 
chromaticity consistency within 0.0015 
radius

n/a

White-Tunable n/a – optional 4 pts. for white-tunable capability
Glare Control UGR ≤ 19 n/a

Temporal Light Modulation (Flicker) Fundamental frequency > 90 Hz, 
SVM ≤ 0.9

2 pts. for improved flicker performance 
SVM ≤ 0.4

Dimming Range Dims to 5% or lower n/a
Spectral Power Data (SPD) SPD data in 5-nm increments n/a

8 pts. 
possible

Please see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Background and Goals for Connectivity

Connectivity unlocks additional energy savings and value; enables smart buildings

• Requires interoperability, addressability, and energy reporting that are 
essential building blocks of smart buildings

• Advanced capabilities for lighting control
• Granular occupancy data for building system optimization
• Fault detection and diagnostics for operation and maintenance savings
• Next level grid service capabilities to realize Grid-interactive Efficient Buildings 

(GEBs)
• Incentivizes futureproof upgradeability, and simplified plug-and-play installation

Up to 11 points possible

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points OnlyPlease see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Connectivity Requirements

Category Topic Minimum Requirement(s) Possible Points

Connectivity

Technical Interoperability Complies with industry standard specification 
for basic network connectivity n/a

Application Interoperability API required with access to zone, occupancy, 
faults, energy data n/a

Addressability All luminaires and devices are addressable n/a

Cybersecurity n/a – not required for Concept Phase n/a

Energy Reporting Energy reporting capability required n/a

Lighting Control Strategies Task, schedule, occupancy, daylight control 
required n/a

System Resilience Maintains control after temporary loss of 
connection to network or power

1 pt. for maintaining control after loss of 
connection to gateway, or next higher element 
in topology

Fault Detection and Diagnostics (FDD) Reports basic system faults Up to 3 pts. for advanced, predictive FDD 
capabilities

Luminaire Level Lighting Control (LLLC) Sensor per luminaire capability required n/a

Grid Services Capable OpenADR 2.0a demand response required Up to 4 pts. for advanced grid services 
capabilities using OpenADR 2.0b

Sensor Ready and Upgradeable n/a – optional 1 pt. for standards-based upgradeability for 
advanced sensors

Ease of Installation and Configuration n/a – optional 2 pts. for plug-and-play Class 2 power and 
data connections

12 pts. 
possible

Please see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Background and Goals for Life Cycle Requirements

The circular economy is essential to supporting a low carbon and resource efficient 
economy 

• Product life cycle improvements (e.g., replaceable components, safe end-of-life 
strategies) have the potential to decrease negative life cycle impacts from lighting 
products and systems

• Examples where luminaire prototype and product designers can make impactful 
choices that will benefit the environment and our economy: 
– Increase lighting energy efficiency and allow for additional efficiency increases over time
– Increase useable installed lifetime of the luminaire
– Reduce the use of materials with high environmental impact (such as aluminum and e-waste)

• Modular design approach supports: 
– Increase of efficacy and lifetime
– Decrease impact from more harmful components

Up to 7 points possible

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points OnlyPlease see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Life Cycle Requirements

Category Topic Minimum Requirement(s) Possible Points

Product Life 
Cycle 

Lumen Maintenance L70 ≥ 50,000 hrs 1 pt. for L90 ≥ 36,000 hrs
Chromaticity Maintenance ≤ 0.002 after 6,000 hrs n/a
Driver Lifetime ≥ 50,000 hrs n/a

Replaceable Components Replaceable driver or light engine 2 pts. for replaceable LED arrays or 
modules, if applicable

Design for Disassembly (DfD) n/a – optional Up to 4 pts. for DfD documentation 
and time calculation

7 pts. 
possible

Three areas where competitors can make sustainable choices  
1. Increase lighting energy efficiency and allow for additional efficiency increases over time
2. Increase useable installed lifetime of the luminaire
3. Reduce the use of materials with high environmental impact (such as aluminum and e-waste)
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Background and Goals for Innovation and Inclusion 

• Examples of technical innovation include but are not limited to:
– Achieve excellent optical control and distribution of light while achieving high efficacy 
– Improve ease of installation, commissioning, and use of the system
– Use of recycled, bioderived, or low-toxicity materials

• Examples of innovation for diversity, equity, and inclusion include but are not 
limited to:
– Teams led by minority-owned businesses
– Teams from Minority-Serving Institutions (MSIs) including Historically Black Colleges 

and Universities (HBCUs)/Other Minority Institutions (OMIs)
– Teams from Opportunity Zones

• We are looking to you for both technical innovations and innovations for 
diversity, equity and/or inclusion in your design or process 

Up to 10 points possible

Key
 = Mandatory
+ = Mandatory + Optional Points
 = Optional Points OnlyPlease see Appendix A of Official Rules for all Concept Phase requirement details: www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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Innovation and Inclusion Requirements

Category Topic Minimum Requirement(s) Possible Points

Innovation and 
Inclusion

Innovation for Technical 
Performance, and 
Innovation for Diversity, 
Equity, and/or Inclusion

n/a Up to 10 pts. for submission features as 
scored by the Expert Reviewer Panel

10 pts. 
possible
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L-Prize
Concept Phase Overview
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Concept Phase Overview

Competitors imagine and document lighting systems of the future
• WHO: Manufacturers, designers, researchers, universities, individuals, etc. 

L-Prize announced,
Concept Phase opens

May 17, 2021

Concept entries 
due

Nov. 19, 2021

DOE announces 
Concept Phase 

winner(s)
Jan. 19, 2022

A complete submission package will include:
• Cover page, which may be released to the public by DOE
• PowerPoint summary slide, which may be released to the public by DOE
• Completed Concept Phase Technical Performance and Scoring Form
• Description of key innovations and features
• Concept drawings
• System one-line diagram
• Projected cost estimate and bill of materials (optional)   

Concept Phase 
Prizes

Up to 10 winners
$20,000 each
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Concept Phase Judging Criteria Based on Estimated Performance 

Concept Phase

Concept designs –
no physical products

Judging based on:
•Estimated technical 

performance and 
associated technical 
justifications

•Technical feasibility
•Technical innovation
•Diversity, equity, and/or 

inclusion innovation

Prototype Phase

10 physical prototypes

Judging based on:
•Actual technical 

performance 
•Technical innovation
•Diversity, equity, and/or 

inclusion innovation

Manufacturing and 
Installation Phase

Real, commercially 
available products

Judging based on:
•Actual technical 

performance
•Technical innovation
•Diversity, equity, and/or 

inclusion innovation
•U.S. Content, 

Manufacturing, and 
Installations 
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Excerpted from “Concept Phase Technical Performance and Scoring Form” available at www.herox.com/LPrize/resources

Luminaire Efficacy The total emitted luminous flux from the luminaire divided by the total source electrical input power, 
expressed in lumens per watt (lm/W).

Minimum Requirement(s)
The initial luminous efficacy of each luminaire must be ≥ 150 lumens per watt.

Possible Point(s)
Two points (+2) will be awarded for each additional increment of 10 
lumens per watt above 150 up to a maximum of ten points.
≥ 160 lumens per watt = 2 additional points
≥ 170 lumens per watt = 4 additional points
≥ 180 lumens per watt = 6 additional points
≥ 190 lumens per watt = 8 additional points
≥ 200 lumens per watt = 10 additional points

Enter the expected lm/W that would be delivered by your concept:
How many efficacy points would be earned based on this lm/W? 
(Enter 0, 2, 4, 6, 8, or 10) 
Provide a written technical justification for the expected lm/W  performance. 

Your written justification should demonstrate to the Expert Reviewer Panel that 
you: 
• understand the requirement(s)
• understand the technical challenges and trade-offs you would face in 

developing a real product that would achieve the expected performance 
• have proposed a technically valid solution 
As applicable, you should reference any analysis or engineering approach (e.g., 
performance modeling, simulation results) used to estimate the expected level 
of performance. Your answer should be concise and must fit within the provided 
space. 

Report estimated technical performance and justifications using
Concept Phase Technical Performance and Scoring Form

http://www.herox.com/LPrize/resources


30U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY americanmadechallenges.org/lprize

L-Prize
Website and HeroX Overview
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Find Information at https://americanmadechallenges.org/LPrize

https://americanmadechallenges.org/LPrize
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Follow or Compete at www.herox.com/LPrize
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Comments on Rules — Due August 13, 2021

• DOE invites comments on the subsequent: 
– Prototype Phase and Manufacturing and 

Installation Phase 
– Requirements and timelines

• Any revisions to requirements or timelines 
of subsequent phases will be announced 
with the opening of the subsequent phase

• Download the Comment Form at 
www.herox.com/LPrize/resources

http://www.herox.com/LPrize/resources
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QUESTIONS?
www.herox.com/LPrize/forum

www.americanmadechallenges.org/LPrize

www.herox.com/LPrize

Email: LPrize@nrel.gov
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