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• State of SSL Technology 
– Introducing MOBLI 

• Federal Energy Management Program (FEMP) 
– Technology Deployment Matrix 
– Federal Exterior Market Size 
– FEMP Exterior SSL Initiative 
– FEMP-designated Efficiency Requirements 
– Plans for FY13 

• Commercial Building Energy Alliance (CBEA) 
– About CBEA 
– Lighting Specifications 

• High Efficiency Troffers 
• Parking Structures 
• Parking Lots 

– The LEEP Campaign 
• Introducing MOBLI 

 

This Morning’s Topics 
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Energy Savings Potential of  
Solid-State Lighting 

SSL Multi-Year Program Plan, May 2012:  http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2012_web.pdf 
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A Market in Transition 

• Tsunami of new products  
coming to market 

• Significant learning curve for 
both manufacturers and 
buyers 

• SSL is fundamentally 
different from conventional 
technologies 

• Unfamiliarity and lack of field 
data mean increased risk 

• Lots of hype and 
misinformation 
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LED Value & Challenges 

So
ur

ce
: A

cu
ity

 B
ra

nd
s L

igh
tin

g 

• Value 
– Superior photometrics, CRI 
– Long life 
– Efficiency upside 
– Controllability; instant on, dimming 

• Challenges 
– Credibility of manufacturer claims 
– LED color consistency, Lamp to 

lamp, and over time 
– Reliability: LED device plus optics, 

thermal management, and other 
components 

– Dimming, flicker, glare 
– Product cost, availability 
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• Purpose: Identify and rank new and underused 
technologies which hold the most promise to impact the 
federal market in order to prioritize resources 

• Contains the top 50 ranked technologies. 
• Located at: 

http://www1.eere.energy.gov/femp/technologies/newtech
nologies_workgroup.html 
 

FEMP Technology Deployment 
Matrix 

http://www1.eere.energy.gov/femp/technologies/newtechnologies_workgroup.html�
http://www1.eere.energy.gov/femp/technologies/newtechnologies_workgroup.html�
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• Federal Impact (50% Weighting) – a combination of a 
technology’s energy savings potential and degree of 
applicability in the overall federal market. 

• Cost Effectiveness (30% Weighting) – relative cost of 
the implementation and average expected return 
typically reported in case studies as simple payback 
period. 

• Probability of Success (20% Weighting) – a 
combination of characteristics that are mostly qualitative. 
– Strength of Supply Chain 
– Knowledge Base 
– Implementation Difficulty 
– Customer Acceptance (referring to both the facility operator and 

occupants) 

Technology Matrix Ranking 
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Technologies for Deployment 
Top 20 

Rank Technology Category Weighted 
Score 

1 Spectrally Enhanced Lighting Lighting 91 

2 Low Ambient / Task Lighting Lighting 88 

3 Condensing Boilers HVAC 86 

4 Super T8 Lighting Lighting 79 

5 Commercial Ground-source Heat Pumps HVAC 66 

6 High R-Value Windows Building Envelope 65 

7 Duct Sealants  HVAC 63 

8 LED / Solid State Lighting - Interior Lighting 61 

9 LED /  Solid State Lighting - Exterior Lighting 59 

10 PC Power Management Other 58 

11 Condensing Water Heaters - gas Water Heating 58 

12 Water Cooled Oil Free Magnetic Bearing Compressor  HVAC 54 

13 Integrated Daylighting Systems Lighting 53 

14 Cool Roofs Building Envelope 53 

15 Bi-level Garage / Parking Lot / Pedestrian Lighting Lighting 53 

16 Wrap Around Heat Pipes HVAC 53 

17 Window Films Building Envelope 53 

18 Commercial Energy Recovery Ventilation Systems (ERV) HVAC 52 

19 Air-side Economizers and Filters for Data Centers HVAC 52 

20 Induction Lighting Lighting 51 
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Goal  -  To develop and demonstrate a 
process by which an emerging, 
underutilized, commercially proven 
technology can be placed in a default 
position for acquisition purposes. 

FEMP Exterior Solid-State Lighting 
Initiative 

 
Why SSL exterior lighting?  

• Huge energy savings potential in exterior SSL.    
• Exterior applications are ripe for near term implementation 

through a thoughtful process that recognizes the 
technology’s potential, as well as it’s challenges.  

• Leverages successful BTP and FEMP efforts. 

LED RoadStar luminaire with Dynadimmer  dimming technology 
NGL Recognized Winner 2010 
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Unique Federal Sector Challenges 
• Market size is large, but unknown, requires 

study 
• Multiple independent lighting policies 

– Navy, Army, Air Force, GSA all have their 
own criteria.  

– some have embraced SSL, but not in a 
consistent manner 

• Inconsistent implementation of exterior lighting 
policies at regional/local level 

• Acquisition system not well linked to technology 
advances and assessments 
– newer technology faces risk aversion, inertia 
– first cost vs. best value tension an issue 

 
 

Federal Market Challenges 

City of Oakland, CA replaced fourteen 121 Watt HPS 
luminaires (100 nominal Watts) with fourteen 78 Watt 
LED luminaires (60 nominal Watts) 
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Estimated Federal Outdoor Lighting 
Energy Use by Lighting Application  
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Federal Sector Outdoor Lamps by 
Technology  
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Outdoor Cost-Effective SSL 
Potential by Agency 
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With support from FEMP, the USACE is developing a policy and implementation plan, 
including guidance materials, training, qualified product lists, and performance specifications 
in support of the widespread adoption of exterior SSL in the Federal sector.   

Federal Collaboration 

Widespread deployment in Army                  
and other agencies’ facilities  

Collaboration 

Army Exterior SSL 
Policy  Announcement 

USACE 

Outreach 

Training 

Support Resources 

Webinars 

FEMP-Designated Products 
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Federal Purchasers MUST Buy 
FEMP-Designated 

Multiple laws, Executive Orders, and the Federal 
Acquisition Regulations have established a robust 
set of requirements that: 
Federal purchasers MUST buy, specify, and 
contract for ENERGY STAR, FEMP-
designated, and low standby products 
 
Suppliers must provide only compliant products 
(look for FAR clause 52.223-15 in your contract) 
 
References: 
• Energy Independence and Security Act of 2007 (EISA) 
• Energy Policy Act (EPAct) of 1992 and 2005 
• Executive Orders 13221, 13423 & 13514 
• Federal Acquisition Regulation (FAR 23.2 and FAR 

52.223-15) 
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• FEMP-designated Efficiency Requirements (ER) 
established for 6 exterior lighting categories: 
 
 
 
 
 

• These applications cover 97% of Federal exterior lighting* 
• Does not overlap with ENERGY STAR® covered products 
• Search “portal” being developed within DOE’s Lighting 

Facts® Program.  Available later this Fall 
*Based on data from PNNL’s Federal Market Assessment for Exterior lighting for FEMP 

FEMP-designated Efficiency 
Requirement for Exterior Luminaires 

Category Luminaire Efficacy 
Rating (LER) 

Outdoor wall-mounted luminaires 60 

Outdoor pole/arm-mounted area and roadway luminaires 65 

Outdoor pole/arm-mounted decorative luminaires 65 

Fuel pump canopy luminaires 70 

Bollards 35 

Parking garage luminaires 70 
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Lighting Facts® 

www.lightingfacts.org 

http://www.lightingfacts.org/�
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Lighting Facts 

www.lightingfacts.com 
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Federal Aviation Administration (FAA) William J. 
Hughes Technical Center in Atlantic City, NJ 

• 6 LED luminaire replacements 
on 14-foot poles along exterior 
walkways 

• Energy savings of up to 50% 

• Lighting quality visibly improved 

• Estimated 7-year payback for 
new construction (or replacing 
existing fixtures at their end of 
life) 

Federal Demonstrations: Stepping 
Stone to Mass Implementation 
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New LED Luminaires 

Close-up of 3-Bar LED 
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Federal Demonstrations: Stepping 
Stone to Mass Implementation 

US Department of Labor Building, Washington, DC 

LED lighting installed in the  
parking garage of the Frances 
Perkins Building, U.S.  
Department of Labor 
headquarters, Washington, D.C.  
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Close-up of Philips Wide-Lite VizorLED 

• Integral occupancy sensor dims 
fixture to 10% power  

• Initial minimum horizontal 
illuminance increased 21%; 
average decreased 53% 

• 55% installed wattage reduction 
in high state; 95% reduction in 
low 

• ~80% kWh energy savings 
expected, includes dimming 

• 1:1 replacement 
• ~8 year simple payback (for 

retrofit), ~5 year for new 
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Federal Demonstrations: Stepping 
Stone to Mass Implementation 

New LED parking area lights at the NAVFAC 
Engineering Service Center at Port Hueneme 
provide high quality, evenly distributed light.   
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Close up view of new LED luminaires atop 
an existing light pole.   

NAVFAC Engineering Service Center at Port Hueneme, CA 
• Light levels increased by                                                               

18% in dimly lit areas 
• Lighting power was                                                                  

reduced 74% to 2.81 kW                                                                         
from 10.88 kW  

• Illumination distribution                                                              
more uniform 

• Higher CCT; 6500K for                                                                      
LED compared to 2000K for HPS 

• Instant on – no strike or re-strike delay 
• Longer lamp life; an expected 50,000 hours                                    

for the LEDs and driver versus 24,000 hours                        
average for HPS 
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“FEMP-designated” Covered 
Products 
– www1.eere.energy.gov/femp/techn

ologies 

LED Lighting Facts® 

– www.lightingfacts.com 

DesignLights™ Consortium 
– www.designlights.org 

DOE SSL Program 
– www.ssl.energy.gov 

Commercial Building Energy 
Alliance  (CBEA) 

– www1.eere.energy.gov/buildings/al
liances/ 

Resources Available Now 
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The Commercial Building Energy Alliances 
(CBEAs) work with the U.S. Department of Energy 
(DOE) and its national laboratories to help guide 
research and encourage industry to move toward 
energy-efficient design and strategies. 

What are CEBAs? 

http://www.google.com/imgres?imgurl=http://www.thecotilliononline.com/wp-content/uploads/2010/04/home-depot-logo.jpg&imgrefurl=http://www.thecotilliononline.com/2010/04/08/the-home-depot-offers-150000-in-grants-to-improve-campuses-vote-now/&h=448&w=450&sz=53&tbnid=4ZVlRPycUMMpjM:&tbnh=126&tbnw=127&prev=/search?q=home+depot+logo&tbm=isch&tbo=u&zoom=1&q=home+depot+logo&usg=__tJcCwMdJ-FSdaxzlkmFDtwEOFnY=&sa=X&ei=6TjRTYShOKXh0QGQ-omYDg&ved=0CCMQ9QEwAA�
http://www.google.com/imgres?imgurl=http://www.thecotilliononline.com/wp-content/uploads/2010/04/home-depot-logo.jpg&imgrefurl=http://www.thecotilliononline.com/2010/04/08/the-home-depot-offers-150000-in-grants-to-improve-campuses-vote-now/&h=448&w=450&sz=53&tbnid=4ZVlRPycUMMpjM:&tbnh=126&tbnw=127&prev=/search?q=home+depot+logo&tbm=isch&tbo=u&zoom=1&q=home+depot+logo&usg=__tJcCwMdJ-FSdaxzlkmFDtwEOFnY=&sa=X&ei=6TjRTYShOKXh0QGQ-omYDg&ved=0CCMQ9QEwAA�
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• Requested by CBEA members 
– Retail/Commercial Real Estate and 

Hospital Alliances 
– Cross-cutting project 

• Timeline 
– November 2010 a High Performance 2 ′x2′ 

Troffer Committee was created 
– Specification completed May 2011 
– August 2011 DOE/CBEA decide to expand 

the 2′x2′ spec. to add 1′x4′ and 2′x4′ 
troffers    

– Final specification issued Feb. 15, 2012 
– Initiate revision in November 2012 

 
 

History Troffer Specification 



25 | FEDERAL ENERGY MANAGEMENT PROGRAM femp.energy.gov 

CBEA Specification 
Light Output Characteristics 

Configuration Minimum Light 
Output 

Luminaire 
Efficacy 

(lumens/W) 
Spacing Criteria (SC) 

LED Fluorescent 0°-180° 90°-270° 

2′x4′ 4,000 3,600 74 1.05-1.40 1.15-1.80 
2′x2′ 3,000 2,700 69 1.05-1.40 1.10-1.70 
1′x4′ 2,000 1,800 74 1.05-1.40 1.15-1.80 

• Chromaticity 
– CCTs: 2700, 3000, 3500, 4000/4100, 4500 (LED only) and 

5000K 
– CRI: Ra ≥ 80, R9 > 0 
– Must use LM-79 for LED 
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Lumen Maintenance Comparison 
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Parking Structure 
Lighting Requirements 

Area of Structure Horizontal1 

Illuminance 
Requirement 

Vertical2 
Illuminance 
Requirement 

Uniformity 
Max:Min 

Uniformity 
CV 

Covered Parking 
Areas 

1.25 (Min) 0.5 7:1 0.38 

Ramps (Day) 2.00 (Min) 1.0 10:1 0.41 
Ramps (Night) 1.00 (Min) 0.5 10:1 0.41 
Vehicle Entry (Day)3 50.00 (Min) 25.0 10:1 0.41 
Vehicle Entry (Night) 1.25 (Min) 0.5 10:1 0.41 
Uncovered (Top Deck) 0.75 (Min) 0.4 10:1 0.41 

1. Measured on parking surface 
2. Vertical measurements at 5’ AFG 
3. Contributions from the sun should be factored in 
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Parking Structure 
Lighting Controls 

A. Daylighting Controls 
1. Luminaires within 20’ of perimeter 

and if wall is 40% open must be 
controlled with daylight harvesting 

2. Luminaires in vehicle exit/entry area 
turn off additional lighting at night 

3. Photocell requirements 
a. 15 – 30 second time delay 
b. 10 fc set point for sensor 
c. Mounted in an unobscured location 
d. Use relays that are UL 773 or UL 

773 A 
 

Electric lighting & daylight 
Hotel, Cupertino, CA 
Source: PNNL 



29 | FEDERAL ENERGY MANAGEMENT PROGRAM femp.energy.gov 

Parking Structure  
Lighting Controls (cont.) 

B. Occupancy Sensor Controls 
1. 1 occ sensor per luminaire, 

maximum coverage 
2. Sensors comply with WD 7-2000 
3. Sensor Type: Infrared or microwave 
4. Sensors not affected by ambient 

temperature 
5. Failsafe feature to fail “on” in event 

of sensor failure 
6. Site owner to specify if sensors are 

on/off or high/low 
 

Universities at Shady Grove, Rockville, MD 
Source: PNNL 
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Notes: 
1. Values in table are minimum values 
2. Horizontal illuminance is on the parking surface 
3. Vertical illuminance is taken 5’ above finished grade (AFG) 

Main (General) Parking Area 
Ambient Condition Horizontal Illuminance Vertical Illuminance 

Lighting Zone 0 N/A N/A 

Lighting Zone 1 N/A N/A 

Lighting Zone 2 0.50 fc 0.25 fc 

Lighting Zone 3 0.75 fc 0.40 fc 

Lighting Zone 4 1.00 fc 0.50 fc 

Illuminance Requirements 

Parking Lot Lighting 
Requirements 
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• Engage additional Federal Departments/Agencies 
– Provide policy development/implementation support 
– Limited technical assistance/case studies 

• Modify cost effectiveness tool developed by DOE’s 
Municipal Solid-State Street Lighting Consortium: 

http://www1.eere.energy.gov/buildings/ssl/consortium.html 
 

• Expand the program in include interior applications 
– Set new FEMP-designated performance levels 
– Conduct Federal interior lighting market assessment 

 
 
 

Future Plans 
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FEMP Exterior SSL Initiative 
Shawn Herrera 
shawn.herrera@ee.doe.gov 
202.586.1511 

FEMP-designated Products 
Amanda Sahl 
amanda.sahl@ee.doe.gov 
202.586.1662 
 

Jeff McCullough, PNNL 
jeff.mccullough@pnnl.gov 
509.375.1562 
 

DOE FEMP Contacts 
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