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Agenda 

- Introduction and overview of the APS Technical 

Specification 

- Rois Langner, National Renewable Energy Laboratory (NREL) 

- Use Cases 

- Marta Schantz, Waypoint Building Group, Inc. 

- Interests and promotion 

- Claire Miziolek, Northeast Energy Efficiency Partnerships (NEEP) 

- Applications 

- Christine Wu, U.S. General Services Administration (GSA) 

- Questions and discussion 

- Please type questions into the chat box 
 

 

Please note: this webinar is being recorded. 
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What is the BBA? 

Members work with DOE’s network of research 

and technical experts to develop and deploy 

innovative, cost-effective, energy savings 

solutions. 
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Join the BBA Tech Team 

https://www4.eere.energy.gov/alliance/activities/

technology-solutions-teams/plug-process-loads 

https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
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2_Title Slide Technical Specification for 
Advanced Power Strips 
 Rois Langner, NREL 
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How to Find the APS Tech Spec 

www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads 

 

Visit the BBA Plug 

and Process 

Loads Website 

www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
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Motivation 

Why did the BBA create this tech spec? 
 

• Office equipment accounts for 7% of commercial building 

energy use 

• Very diverse and diffuse making  

them hard to manage and control 

• Can be over 50% of a building’s load 

• Adds to cooling loads 
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Motivation: Plug Load Power Density 

Note: The elevators are included in the plug loads 
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Motivation: Day vs. Night  
Plug and Process Loads 

Annual Plug Load Energy Use Intensity (kBtu/ft2) 

Unoccupied Hours Power Density (W/ft2) 
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0.10 3.0 5.2 7.4 9.7 11.9 14.1 16.3 18.6 20.8 23.0 25.2 27.4 29.7 31.9 34.1 

0.20 3.8 6.0 8.2 10.4 12.7 14.9 17.1 19.3 21.5 23.8 26.0 28.2 30.4 32.7 34.9 

0.30 4.5 6.8 9.0 11.2 13.4 15.6 17.9 20.1 22.3 24.5 26.8 29.0 31.2 33.4 35.6 

0.40 5.3 7.5 9.7 12.0 14.2 16.4 18.6 20.9 23.1 25.3 27.5 29.7 32.0 34.2 36.4 

0.50 6.1 8.3 10.5 12.7 15.0 17.2 19.4 21.6 23.8 26.1 28.3 30.5 32.7 35.0 37.2 

0.60 6.8 9.1 11.3 13.5 15.7 17.9 20.2 22.4 24.6 26.8 29.1 31.3 33.5 35.7 38.0 

0.70 7.6 9.8 12.0 14.3 16.5 18.7 20.9 23.2 25.4 27.6 29.8 32.1 34.3 36.5 38.7 

0.80 8.4 10.6 12.8 15.0 17.3 19.5 21.7 23.9 26.2 28.4 30.6 32.8 35.0 37.3 39.5 

0.90 9.1 11.4 13.6 15.8 18.0 20.3 22.5 24.7 26.9 29.1 31.4 33.6 35.8 38.0 40.3 

1.00 9.9 12.1 14.4 16.6 18.8 21.0 23.2 25.5 27.7 29.9 32.1 34.4 36.6 38.8 41.0 

1.10 10.7 12.9 15.1 17.3 19.6 21.8 24.0 26.2 28.5 30.7 32.9 35.1 37.3 39.6 41.8 

1.20 11.4 13.7 15.9 18.1 20.3 22.6 24.8 27.0 29.2 31.4 33.7 35.9 38.1 40.3 42.6 

1.30 12.2 14.4 16.7 18.9 21.1 23.3 25.5 27.8 30.0 32.2 34.4 36.7 38.9 41.1 43.3 

1.40 13.0 15.2 17.4 19.6 21.9 24.1 26.3 28.5 30.8 33.0 35.2 37.4 39.7 41.9 44.1 

1.50 13.7 16.0 18.2 20.4 22.6 24.9 27.1 29.3 31.5 33.8 36.0 38.2 40.4 42.6 44.9 

Only occupied about ⅓ of the time 

-Nights  

-Weekends  

-Holidays  

Unoccupied! 
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Motivation 

Solution: Advanced Power Strips 

• Retrofit option for controlling outlets 

• Savings potential is 830 trillion Btu 

primary energy annually 

• Automatically turn off outlets when not 

needed 

• Low-procurement cost 

• Can be done in phases 

• Easily applies to all buildings 
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APS Tech Spec Walk Through 
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APS Tech Spec Walk Through 

Definitions 
 

List of definitions including: 

 

- Always on outlets 

- Controlled outlets 

- Power switching threshold 

- Parasitic load  
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APS Tech Spec Walk Through 

Hardware Requirements 
 

- Requirements for the APS to be 

defined as an APS 

- Safety features 

- Physical configuration 
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APS Tech Spec Walk Through 

Ease of Installation 
 

- Features that will allow for easy 

installation 

 

 



DRAFT – Do Not Cite 

APS Tech Spec Walk Through 

Usability 

 
- Features that make APSs easier to 

use 
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APS Tech Spec Walk Through 

Energy Savings Functionality 

 
- Maximum parasitic load 

- >1 W at all times 

- Control Strategies 

- Timer 

- Master Controlled 

- Masterless 

- Remote Switch 

- Activity Monitor 
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APS Tech Spec Walk Through 

Life Cycle Impacts 

 
- APSs are available in 

environmentally sustainable 

and/or recycled: 

- Packaging  

- Materials 

- APS is designed to be easily 

disassembled for recycling 

- Manufacturer offers a “take back” 

or recycle program 
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How to Use the Specification 

• How to Use the Specification: 

– Check for utility rebates and incentives  

– Pick a control “style” 

• Timer 

• Motion sensor/activity monitoring 

• Remote switch (easy to turn off circuits) 

• Master outlet (power sensing) 

• Masterless (looks at entire strip—for vampire 

loads) 

– Compare the specs of the APS that you would 

like to buy to the tech spec. 

• If it complies with the spec, buy it! 

– Reach out to the BBA PPL Project Team to 

share success stories or ask for help 
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Thank you! 

 

Rois Langner 

National Renewable Energy Laboratory 

Rois.Langner@nrel.gov  

Phone: (303) 275-4329 

 

 

mailto:Rois.Langner@nrel.gov?subject=APS Technical Specification
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2_Title Slide Use Cases/Applications for the 
APS Tech Spec 
 Marta Schantz, Waypoint Building Group 
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Useful APS Publications 

APS Publications:  

• APS Technical 

Specification  

• APS “How-To” 

Guide 

• Utility rebates/ 

incentives list 

BBA Plug & Process Load Team Website 
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Who can Use the APS Tech Spec? 

Stakeholder APS Tech Spec Relevance  

Tenant/ Occupant 
Acquiring APSs for personal 

devices and workspaces 

Owner/ Manager/ 

Facilities Engineer/ 

Procurement 

Officer  

Acquiring APSs for devices 

and equipment in a 

commercial building or 

portfolio of buildings 

APS Manufacturer/ 

Vendor 

Encouraging manufacturers to 

meet spec requirements, and 

vendors or clients to purchase 

products that meet spec for 

commercial building spaces 

Utility/ Energy 

Efficiency 

Organization 

Enabling utilities to create 

incentive programs for APSs 

Procurement Guide:  

• Require vendor or procurement 

officer to comply with all aspects 

and whichever optional aspects 

appeal to the building owner or 

tenant 

 

Reference Guide: 

• Use APS Tech Spec as a 

resource for specific APS aspects 

that apply to a particular scenario  

• Incorporate into organization’s 

own unique specification  

 

The APS Tech Spec has relevance to stakeholders across the  

commercial building market no matter the building type 
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Example Commercial Building 
Spaces that can use APSs 

It’s not just Commercial Office Spaces that can benefit from APSs! 

Commercial Office 

Medical Office 

Higher Education 

Retail 

Grocery 

Food Service 

Hospitality/ Lodging 

Multifamily 

Office Desk Area 

Conference Room 

Printer Room 

Break Room 

Computer Lab 

Electronic Display  Area 

Cashier Aisle 

Entertainment Center 

Business Center 

Gym 

Party Room 

Building Types Example Spaces 
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APS How-To Guide for Occupants 

Uncertain how to use an APS? Building owners, facility engineers, and tenants 

can follow this easy guide for set-up and use of an APS at an office desk 

www.nrel.gov/docs/gen/fy15/63800.pdf  

http://www.nrel.gov/docs/gen/fy15/63800.pdf
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Master-Controlled Power Strip 

Master-Controlled power strips turn peripheral 

devices off when a primary device is turned off by the 

user. 

 

• Office Desk Area/Computer Lab: Desktop/Laptop 

connected to Control/Master outlet. 

Monitors/lamps/phone charger connected to “Switched” 

outlet. 

• Hotel Room Entertainment Centers: TVs connected 

to Master outlet. DVD players, speakers, etc., 

connected to Switched outlet. Exceptions include cable 

boxes or other always-on devices. 

• Multifamily Room Entertainment Centers: TVs 

connected to Master outlet. DVD players, Xbox, 

speakers, lamps, etc. connected to Switched outlet. 

Exceptions include cable boxes or other always-on 

devices. 
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Timer Power Strip – Example Uses 

Timer power strips automatically turn off outlets 

based on a pre-set schedule. 

• Conference Rooms: Projectors, monitors, speakers, etc. 

Optional motion sensors can be used to turn equipment on or 

off if meetings end early or if unplanned meetings occur. 

• Break Rooms: Toaster, microwave, coffee maker, or any 

other powered kitchen device. 

• Printer Rooms: Printers, copiers, fax machines, laminators, 

pencil sharpeners, hole punchers, etc. 

• Electronic Display Area: TV displays, computer/cellphone try-

out stations, cosmetic lights/mirror stations, jewelry light 

stations, etc. 

• Cashier Aisles: Cash registers, conveyor belts, aisle lights, 

etc. 

• Gyms in Hotel or Multifamily Spaces: Workout equipment 

such as treadmills and elliptical machines, TVs, sound 

systems, etc. 

• Multifamily Game Room/ Party Room: TVs, speakers, other 

plug-in equipment. 
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Activity Monitor Power Strip 

Activity monitor power strips turn equipment on or 

off in response to motion detected in a room. 

 

• Office Desk  

– Commercial Office, Medical Office, Higher Ed Research Office, 

Multifamily Leasing Office  

• Conference Rooms: Projectors, monitors, speakers, 

etc.  

• Break Rooms: Non-critical appliances 

• Hotel Business Centers: Computer monitors, printers, 

etc.  

• Game Room/ Party Room Multifamily: TVs, 

speakers, other plug-in equipment. 
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Remote Switch Power Strip 

Remote switch power strips enable users to easily 

turn off a power strip via a remote switch. 

 

• Office Desk Areas: Computers, monitors, task lamps, 

printers, miscellaneous plug-in office equipment. 

• Computer Lab: Computers, monitors, task lamps, 

printers, etc. 

• Hotel Room Entertainment Centers: TVs, speakers, 

other plug-in equipment.  

• Electronic Display Area: TV displays, 

computer/cellphone try-out stations, cosmetic 

lights/mirror stations, jewelry light stations, etc. 

• Cashier Aisles: Cash registers, conveyor belts, aisle 

lights, etc. 

• Game Room/ Party Room Multifamily: TVs, 

speakers, other plug-in equipment. 
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Masterless Power Strip 

Masterless power strips turn off power to outlets 

completely when the controlled devices are turned 

off, eliminating vampire loads. 

 

• Office Desk Area: Computers, monitors, task lamps, 

printers, miscellaneous plug-in office equipment. 

• Electronic Display Area: TV displays, 

computer/cellphone try-out stations, cosmetic 

lights/mirror stations, jewelry light stations, etc. 

• Cashier Aisles: Cash registers, conveyor belts, aisle 

lights, etc. 

• Conference Rooms: Projectors, monitors, speakers, 

etc.  
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Utility Incentives for APSs 

https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads/utility-incentives 

Not sure they’re worth the cost? 
Check if your local utility has an 
incentive available to reduce the 
up-front cost of the APSs  
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Thank you! 

 

 

Marta Schantz 

Waypoint Building Group 

MartaSchantz@waypointbuilding.com 

Phone: (231) 598-2332 

mailto:MartaSchantz@waypointbuilding.com


APS Tech Spec Webinar 

Claire Miziolek, Market Strategies Program Manager 

Northeast Energy Efficiency Partnerships 



MISSION 

Accelerate energy efficiency in homes, buildings and industry 

in the Northeast – Mid-Atlantic region. 

VISION 

The region wholly embraces energy efficiency policies and 

solutions as a cornerstone of a sustainable energy policy, a 

vibrant economy, and a healthy environment for people to 

live and work in. 

APPROACH 

NEEP brings key stakeholders together with expertise and 

leveraged resources to innovate and apply best practices 

across the region. 

Serving the Northeast & Mid-Atlantic states since 1996 

 
 

 

ABOUT NEEP 



A Regional Energy Efficiency Organization (REEO) 

 

 

 
 

 

ABOUT NEEP 

One of six REEOs designated by U.S. DOE to support 

state efficiency policies. 
 

 



NEEP STRATEGIES & PROJECTS 

  2015 BUSINESS PLAN 

NEEP MISSION 
Accelerate energy 

efficiency in homes, 

buildings & industry 

in the Northeast – 

Mid-Atlantic region. 

2015 GOAL 
Keep the region a 

national efficiency 

leader by advancing 

innovation and best 

practices, and leading-

edge policies, programs 

and strategies that 

deepen, broaden and 

accelerate energy 

efficiency on a regional 

scale. 

Reduce Building 
Energy  Use 

Speed High 
Efficiency  Products 

Make  Energy 
Efficiency Visible 

Advance Knowledge 
& Best Practices 

2015 STRATEGIES 

35 



NEEP BELIEVES IN ADVANCED 

POWER STRIPS 
• While not the only answer to reducing energy use, they are an 

important strategy 

• From 2013 NEEP Business and Consumer Electronics: A Strategy 

for the Northeast Report:  

– Strategy: “Aggressively Focus on Savings from Advanced Power Strips” 

– “Ultimately, we think the Northeast Mid-Atlantic region could achieve a 

20 percent penetration rate of APS by 2020” 

• Savings: Residential: from 50-100kWh (Tier 1) to 250-350kWh 

(Tier 2), Commercial: 26-50% energy reduction 
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TIER 1 VS TIER 2 APS  

• Tier 1: takes a signal and powers down unnecessary devices 

• Tier 1: have appropriate usage in residential and commercial 

applications 

• Tier 2: senses absence and powers down unnecessary devices 

• Tier 2: significant savings seen, especially in home AV 

situations 

– Tier 1 savings < Tier 2 savings 

– Tier 2 applications < Tier 1 applications 

• NEEP promotes appropriate use of both Tiers of APS 

• Many good product are available, it’s important to recognize 

merit of both technologies  

• It is crucial to find the right product for your needs. 

 



APS RESOURCE BACKGROUND 
• NEEP’s APS Working Group: 

– Mostly Residential focus, meeting on and off since 2010 

– Focused on breaking down APS adoption barriers 

– Adding resources to this space: 

• Common Terminology Document 

• Deemed Savings Methodology 

• Test Protocol 

• Tier 2 Case Study 

• Getting to know APS 

• NREL Decision Tree 
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http://www.neep.org/sites/default/files/resources/APSCommonTerminology.pdf
http://www.neep.org/sites/default/files/resources/Report_NEEP-APS-Deemed-Savings-Report-4-30-12.pdf
http://www.neep.org/sites/default/files/resources/Report_APSTestingProtocolFINAL.pdf
http://www.neep.org/sites/default/files/resources/APSTier2CaseStudy.pdf
http://www.neep.org/sites/default/files/resources/APSCommonMisconceptionsFinal.pdf
http://www.nrel.gov/docs/fy14osti/60461.pdf
http://www.nrel.gov/docs/fy14osti/60461.pdf
http://www.nrel.gov/docs/fy14osti/60461.pdf


APS ADOPTION BARRIERS 
• The biggest barrier we’ve found that’s limited the update of 

APS is: public understanding and appreciating their value 

• Whether a home owner or a building manager, the savings are 

there to be achieved 

• However: 

– motivation and interest in investing in APS is very hard to muster 

– Existing power strips rarely fail 

– Some efficiency program incentives exist, though not everywhere or for 

every application 

– Installation can be tricky  

• That’s where… 
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APS TECH SPEC TO THE RESCUE! 

• Focused on commercial buildings 

• Allows for building managers to more easily know what APS 

products will work well in their space 

• Provides set of key requirements for use of APS in a building: 

– Hardware 

– Installation 

– Usability 

– Energy Savings 

– Life Cycle 

 



 

APS TECH SPEC APPLICATIONS 

• Opportunities to use and advance the tech spec for: 

– Building managers 
• As working to meeting energy goals, use APS to help 

• The specification can help ensure you’re getting products that will work well for 

your needs 

– Efficiency programs 
• Opportunity to expand commercial APS promotion 

• Refer to products that meet the tech spec to ensure high satisfaction 

– DOE/NREL 
• Opportunity to maintain a qualified products list of APS that meet the tech spec 

– Manufacturers 
• Work to have existing and new products meet the spec 

• Use that as marketing/leverage for commercial business 

 



 

CONCLUSION 

• NREL/DOE/BBA/NEEP/Others have a flurry of resources to 

help make achieving plug load efficiency easier 

• The spec is available and ready to use—what’s stopping you? 

 

 

TO USE THE APS TECH SPEC! 



Thank you! 

 
Please feel free to follow up with me directly: 

Claire Miziolek 

cmiziolek@neep.org 

781-860-9177 x 115 
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Northeast Energy Efficiency Partnerships 

91 Hartwell Ave   Lexington, MA 02421  

P: 781.860.9177  www.neep.org 

mailto:cmiziolek@neep.org


APS: Real-World Testing and Application  
Green Proving Ground Program  |  U.S. General Services Administration  |  Presenter: Christine Wu 



Green Proving Ground leverages GSA’s real estate 

portfolio to evaluate innovative sustainable 

building technologies. 



“THE GOVERNMENT’S LANDLORD” 

• 8,721 assets 

– Owned: 1,574 assets 

• 377M square feet 

– Owned: 183M square feet 

• $380M annual energy costs 

– 52.7 BTU/GSF (43% more efficient than 

National CBECS office average) 

• 1.1 million federal employees 

Efficiency results from 

innovation and policy 

- EISA 2007 

- E.O. 13693 



WHAT DOES GPG DO? 

Identify promising technologies at the edge of 

commercialization 

 

Pilot technology installations within GSA’s real 

estate portfolio 

Partner with Department of Energy national 

laboratories to evaluate real-world performance 

Recommend technologies with broad deployment 

potential 



ENERGY MANAGEMENT 

09.12—Advanced Power Strips* 

03.12—Wireless Sensor Networks* 

Central Plant Optimization Strategy 

Passive Thermal Storage Platform 

Predictive HVAC Optimization 

Socially Driven HVAC 

Variable-Speed Chiller Plant Control 

 

LIGHTING 

05.15—Wireless Lighting Controls 

08.14—Integrated Daylighting Systems* 

09.12—Occupant Responsive Lighting* 

LED Lighting with Integrated Controls 

LED Replacement Lamp for CFLs 

Networked Lighting 

T-LED Retrofit for Fluorescent 

Luminaires 

 

GPG PROGRAM INVESTMENTS 

BUILDING ENVELOPE 

05.15—Electrochromic Windows for LPOEs* 

01.15—Applied Solar Control Retrofit Films* 

03.14—Chromogenic Windows 

03.14—Vacuum Insulated Panels 

10.13—High R-Value Windows *† 

Electrochromic Windows 

Low-Emissivity Window Film 

 

HVAC 

03.15—Wireless Pneumatic Thermostat*† 

07.14—Condensing Boilers, Updated*† 

03.14—Indirect Evaporative Cooler 

03.14—Synchronous & Cogged Fan Belts * 

10.13—Variable Speed Maglev Chiller*† 

12.12—Variable Refrigerant Flow 

High Efficiency HVAC 

Modular Absorption Chiller 

Variable Speed Screw Chiller 

 

ON-SITE POWER & RENEWABLES 

01.15—Photovoltaic-Thermal Hybrid System 

06.14—Wood-Pellet-Fired Biomass Boilers 

10.13—PV Guidance 

12.12—Photovoltaic Systems  

Honeycomb Solar Thermal Collector 

 

WATER 

04.15—Wireless Moisture Irrigation System 

03.15—Catalyst-Based NCWT* 

01.15—Weather Station Irrigation Control* 

 

More information available at gsa.gov/GPG 

    

   M&V STATUS  (as of June 2015)          

   (MM.YY) = Completed —23 

   Continuing Evaluation —15 

   Deployed/Pending Deployment— 6 

    

   * Identified for Broad Deployment – 13 

   † Deployed through ESPC – 4 

 



▪ Opportunity:  20-25% of building electricity consumption 

goes to plug loads. 

▪ What We Did:  In 2012, NREL tested the effectiveness of 

three plug load reduction strategies in eight federal office 

buildings throughout GSA’s Mid-Atlantic Region. 

▪ Technology:  Tested strategies included 1) schedule-

based control, 2) load-sensing, and 3) a combination of 

the two. Schedule-based control was found to be most 

effective. 

▪ Energy Savings:  26% energy reduction at workstations 

with advanced computer management already in place, 

50% energy reduction in kitchens and printer rooms. 

▪ Cost-Effectiveness:  2 year payback. 

▪ Available Online: http://gsa.gov/portal/content/164611 

GPG PLUG LOAD CONTROL STUDY 



Energy Reduction for Tested Control Strategies 
Schedule timer controls resulted in energy reduction averaging 48% 

GPG PLUG LOAD CONTROL STUDY 



APS NATIONAL DEPLOYMENT 



 98 buildings 

 35 cities 

 16,359 APS 

APS NATIONAL DEPLOYMENT 



NORTHWEST/ARCTIC REGION RESULTS 



$1.6M lifecycle energy cost avoidance 

1,500 MWh annual energy savings 

2-year payback 

APS NATIONAL DEPLOYMENT 



Contact:  

Christine Wu 

christine.wu@gsa.gov 

 

gsa.gov/GPG  

mailto:christine.wu@gsa.gov
mailto:christine.wu@gsa.gov
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Thank you! 

 

Rois Langner 

National Renewable Energy Laboratory 

Rois.Langner@nrel.gov  

 

 

Marta Schantz 

Waypoint Building Group 

MartaSchantz@waypointbuilding.com 

 

 

 

 

 

 

 

 

Claire Miziolek 

Northeast Energy Efficiency Partnerships 

cmiziolek@neep.org 

 

 

Christine Wu 

U.S. General Services Administration 

Christine.Wu@gsa.gov 

 

mailto:Rois.Langner@nrel.gov?subject=APS Technical Specification
mailto:MartaSchantz@waypointbuilding.com
mailto:cmiziolek@neep.org
mailto:Christine.Wu@gsa.gov
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	Rois Langner 
	National Renewable Energy Laboratory 
	Rois.Langner@nrel.gov 
	Rois.Langner@nrel.gov 
	Rois.Langner@nrel.gov 

	 

	Phone: (303) 275-4329   
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	Example Commercial Building Spaces that can use APSs 
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	APS How-To Guide for Occupants 
	Uncertain how to use an APS? Building owners, facility engineers, and tenants can follow this easy guide for set-up and use of an APS at an office desk 
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	•Hotel Room Entertainment Centers: TVs connected to Master outlet. DVD players, speakers, etc., connected to Switched outlet. Exceptions include cable boxes or other always-on devices. 

	•Multifamily Room Entertainment Centers: TVs connected to Master outlet. DVD players, Xbox, speakers, lamps, etc. connected to Switched outlet. Exceptions include cable boxes or other always-on devices. 
	•Multifamily Room Entertainment Centers: TVs connected to Master outlet. DVD players, Xbox, speakers, lamps, etc. connected to Switched outlet. Exceptions include cable boxes or other always-on devices. 
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	Timer Power Strip – Example Uses 
	Figure
	Timer power strips automatically turn off outlets based on a pre-set schedule. 
	Timer power strips automatically turn off outlets based on a pre-set schedule. 
	•Conference Rooms: Projectors, monitors, speakers, etc. Optional motion sensors can be used to turn equipment on or off if meetings end early or if unplanned meetings occur. 
	•Conference Rooms: Projectors, monitors, speakers, etc. Optional motion sensors can be used to turn equipment on or off if meetings end early or if unplanned meetings occur. 
	•Conference Rooms: Projectors, monitors, speakers, etc. Optional motion sensors can be used to turn equipment on or off if meetings end early or if unplanned meetings occur. 

	•Break Rooms: Toaster, microwave, coffee maker, or any other powered kitchen device. 
	•Break Rooms: Toaster, microwave, coffee maker, or any other powered kitchen device. 

	•Printer Rooms: Printers, copiers, fax machines, laminators, pencil sharpeners, hole punchers, etc. 
	•Printer Rooms: Printers, copiers, fax machines, laminators, pencil sharpeners, hole punchers, etc. 

	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 
	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 

	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 
	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 

	•Gyms in Hotel or Multifamily Spaces: Workout equipment such as treadmills and elliptical machines, TVs, sound systems, etc. 
	•Gyms in Hotel or Multifamily Spaces: Workout equipment such as treadmills and elliptical machines, TVs, sound systems, etc. 

	•Multifamily Game Room/ Party Room: TVs, speakers, other plug-in equipment. 
	•Multifamily Game Room/ Party Room: TVs, speakers, other plug-in equipment. 
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	Activity Monitor Power Strip 
	Activity Monitor Power Strip 

	Figure
	Figure
	Activity monitor power strips turn equipment on or off in response to motion detected in a room. 
	Activity monitor power strips turn equipment on or off in response to motion detected in a room. 
	 
	•Office Desk  
	•Office Desk  
	•Office Desk  

	–Commercial Office, Medical Office, Higher Ed Research Office, Multifamily Leasing Office  
	–Commercial Office, Medical Office, Higher Ed Research Office, Multifamily Leasing Office  
	–Commercial Office, Medical Office, Higher Ed Research Office, Multifamily Leasing Office  


	•Conference Rooms: Projectors, monitors, speakers, etc.  
	•Conference Rooms: Projectors, monitors, speakers, etc.  

	•Break Rooms: Non-critical appliances 
	•Break Rooms: Non-critical appliances 

	•Hotel Business Centers: Computer monitors, printers, etc.  
	•Hotel Business Centers: Computer monitors, printers, etc.  

	•Game Room/ Party Room Multifamily: TVs, speakers, other plug-in equipment. 
	•Game Room/ Party Room Multifamily: TVs, speakers, other plug-in equipment. 
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	Remote Switch Power Strip 
	Figure
	Figure
	Remote switch power strips enable users to easily turn off a power strip via a remote switch.  
	Remote switch power strips enable users to easily turn off a power strip via a remote switch.  
	•Office Desk Areas: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 
	•Office Desk Areas: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 
	•Office Desk Areas: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 

	•Computer Lab: Computers, monitors, task lamps, printers, etc. 
	•Computer Lab: Computers, monitors, task lamps, printers, etc. 

	•Hotel Room Entertainment Centers: TVs, speakers, other plug-in equipment.  
	•Hotel Room Entertainment Centers: TVs, speakers, other plug-in equipment.  

	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 
	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 

	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 
	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 

	•Game Room/ Party Room Multifamily: TVs, speakers, other plug-in equipment.  
	•Game Room/ Party Room Multifamily: TVs, speakers, other plug-in equipment.  
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	Masterless Power Strip 
	Figure
	Figure
	Masterless power strips turn off power to outlets completely when the controlled devices are turned off, eliminating vampire loads.  
	Masterless power strips turn off power to outlets completely when the controlled devices are turned off, eliminating vampire loads.  
	•Office Desk Area: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 
	•Office Desk Area: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 
	•Office Desk Area: Computers, monitors, task lamps, printers, miscellaneous plug-in office equipment. 

	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 
	•Electronic Display Area: TV displays, computer/cellphone try-out stations, cosmetic lights/mirror stations, jewelry light stations, etc. 

	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 
	•Cashier Aisles: Cash registers, conveyor belts, aisle lights, etc. 

	•Conference Rooms: Projectors, monitors, speakers, etc.      
	•Conference Rooms: Projectors, monitors, speakers, etc.      
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	Utility Incentives for APSs 
	Figure
	https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads/utility-incentives 
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	Not sure they’re worth the cost? Check if your local utility has an incentive available to reduce the up-front cost of the APSs  
	Figure
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	Thank you! 
	 
	 
	 
	Marta Schantz 
	Waypoint Building Group 
	MartaSchantz@waypointbuilding.com
	MartaSchantz@waypointbuilding.com
	MartaSchantz@waypointbuilding.com

	 

	Phone: (231) 598-2332 
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	APS Tech Spec Webinar 
	APS Tech Spec Webinar 

	Claire Miziolek, Market Strategies Program Manager 
	Claire Miziolek, Market Strategies Program Manager 
	Northeast Energy Efficiency Partnerships 
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	MISSION 
	MISSION 
	Accelerate energy efficiency in homes, buildings and industry in the Northeast – Mid-Atlantic region. 
	VISION 
	The region wholly embraces energy efficiency policies and solutions as a cornerstone of a sustainable energy policy, a vibrant economy, and a healthy environment for people to live and work in. 
	APPROACH 
	NEEP brings key stakeholders together with expertise and leveraged resources to innovate and apply best practices across the region. 
	Serving the Northeast & Mid-Atlantic states since 1996 
	   

	ABOUT NEEP 
	ABOUT NEEP 


	Slide
	Span
	Figure
	A Regional Energy Efficiency Organization (REEO) 
	A Regional Energy Efficiency Organization (REEO) 
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	Figure
	One of six REEOs designated by U.S. DOE to support state efficiency policies.   
	One of six REEOs designated by U.S. DOE to support state efficiency policies.   
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	NEEP STRATEGIES & PROJECTS   2015 BUSINESS PLAN 
	NEEP STRATEGIES & PROJECTS   2015 BUSINESS PLAN 
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	NEEP MISSION 
	NEEP MISSION 
	Accelerate energy 
	efficiency in homes, 
	buildings & industry 
	in the Northeast – 
	Mid-Atlantic region. 
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	2015 GOAL 
	2015 GOAL 
	Keep the region a national efficiency leader by advancing innovation and best practices, and leading-edge policies, programs and strategies that deepen, broaden and accelerate energy efficiency on a regional scale. 
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	Reduce Building Energy  Use 
	Reduce Building Energy  Use 
	Reduce Building Energy  Use 
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	Speed High Efficiency  Products 
	Speed High Efficiency  Products 
	Speed High Efficiency  Products 
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	Make  Energy Efficiency Visible 
	Make  Energy Efficiency Visible 
	Make  Energy Efficiency Visible 
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	Advance Knowledge & Best Practices 
	Advance Knowledge & Best Practices 
	Advance Knowledge & Best Practices 
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	NEEP BELIEVES IN ADVANCED POWER STRIPS 
	NEEP BELIEVES IN ADVANCED POWER STRIPS 

	•While not the only answer to reducing energy use, they are an important strategy 
	•While not the only answer to reducing energy use, they are an important strategy 
	•While not the only answer to reducing energy use, they are an important strategy 
	•While not the only answer to reducing energy use, they are an important strategy 

	•From 2013 NEEP Business and Consumer Electronics: A Strategy for the Northeast Report:  
	•From 2013 NEEP Business and Consumer Electronics: A Strategy for the Northeast Report:  

	–Strategy: “Aggressively Focus on Savings from Advanced Power Strips” 
	–Strategy: “Aggressively Focus on Savings from Advanced Power Strips” 
	–Strategy: “Aggressively Focus on Savings from Advanced Power Strips” 

	–“Ultimately, we think the Northeast Mid-Atlantic region could achieve a 20 percent penetration rate of APS by 2020” 
	–“Ultimately, we think the Northeast Mid-Atlantic region could achieve a 20 percent penetration rate of APS by 2020” 


	•Savings: Residential: from 50-100kWh (Tier 1) to 250-350kWh (Tier 2), Commercial: 26-50% energy reduction  
	•Savings: Residential: from 50-100kWh (Tier 1) to 250-350kWh (Tier 2), Commercial: 26-50% energy reduction  
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	TIER 1 VS TIER 2 APS  
	TIER 1 VS TIER 2 APS  

	•Tier 1: takes a signal and powers down unnecessary devices 
	•Tier 1: takes a signal and powers down unnecessary devices 
	•Tier 1: takes a signal and powers down unnecessary devices 
	•Tier 1: takes a signal and powers down unnecessary devices 

	•Tier 1: have appropriate usage in residential and commercial applications 
	•Tier 1: have appropriate usage in residential and commercial applications 

	•Tier 2: senses absence and powers down unnecessary devices 
	•Tier 2: senses absence and powers down unnecessary devices 

	•Tier 2: significant savings seen, especially in home AV situations 
	•Tier 2: significant savings seen, especially in home AV situations 

	–Tier 1 savings < Tier 2 savings 
	–Tier 1 savings < Tier 2 savings 
	–Tier 1 savings < Tier 2 savings 

	–Tier 2 applications < Tier 1 applications 
	–Tier 2 applications < Tier 1 applications 


	•NEEP promotes appropriate use of both Tiers of APS 
	•NEEP promotes appropriate use of both Tiers of APS 

	•Many good product are available, it’s important to recognize merit of both technologies  
	•Many good product are available, it’s important to recognize merit of both technologies  

	•It is crucial to find the right product for your needs. 
	•It is crucial to find the right product for your needs. 
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	APS RESOURCE BACKGROUND 
	APS RESOURCE BACKGROUND 

	•NEEP’s APS Working Group: 
	•NEEP’s APS Working Group: 
	•NEEP’s APS Working Group: 
	•NEEP’s APS Working Group: 

	–Mostly Residential focus, meeting on and off since 2010 
	–Mostly Residential focus, meeting on and off since 2010 
	–Mostly Residential focus, meeting on and off since 2010 

	–Focused on breaking down APS adoption barriers 
	–Focused on breaking down APS adoption barriers 

	–Adding resources to this space: 
	–Adding resources to this space: 

	•
	•
	•
	•
	Common Terminology Document
	Common Terminology Document

	 


	•
	•
	•
	Deemed Savings Methodology
	Deemed Savings Methodology

	 


	•
	•
	•
	Test Protocol
	Test Protocol

	 


	•
	•
	•
	Tier 2 Case Study
	Tier 2 Case Study
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	•
	•
	Getting to know APS
	Getting to know APS

	 


	•
	•
	•
	NREL
	NREL

	 Decision Tree
	 Decision Tree
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	APS ADOPTION BARRIERS 
	•The biggest barrier we’ve found that’s limited the update of APS is: public understanding and appreciating their value 
	•The biggest barrier we’ve found that’s limited the update of APS is: public understanding and appreciating their value 
	•The biggest barrier we’ve found that’s limited the update of APS is: public understanding and appreciating their value 
	•The biggest barrier we’ve found that’s limited the update of APS is: public understanding and appreciating their value 

	•Whether a home owner or a building manager, the savings are there to be achieved 
	•Whether a home owner or a building manager, the savings are there to be achieved 

	•However: 
	•However: 

	–motivation and interest in investing in APS is very hard to muster 
	–motivation and interest in investing in APS is very hard to muster 
	–motivation and interest in investing in APS is very hard to muster 

	–Existing power strips rarely fail 
	–Existing power strips rarely fail 

	–Some efficiency program incentives exist, though not everywhere or for every application 
	–Some efficiency program incentives exist, though not everywhere or for every application 

	–Installation can be tricky  
	–Installation can be tricky  


	•That’s where… 
	•That’s where… 
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	APS TECH SPEC TO THE RESCUE! 
	•Focused on commercial buildings 
	•Focused on commercial buildings 
	•Focused on commercial buildings 
	•Focused on commercial buildings 

	•Allows for building managers to more easily know what APS products will work well in their space 
	•Allows for building managers to more easily know what APS products will work well in their space 

	•Provides set of key requirements for use of APS in a building: 
	•Provides set of key requirements for use of APS in a building: 

	–Hardware 
	–Hardware 
	–Hardware 

	–Installation 
	–Installation 

	–Usability 
	–Usability 

	–Energy Savings 
	–Energy Savings 

	–Life Cycle  
	–Life Cycle  
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	APS TECH SPEC APPLICATIONS 
	APS TECH SPEC APPLICATIONS 

	•Opportunities to use and advance the tech spec for: 
	•Opportunities to use and advance the tech spec for: 
	•Opportunities to use and advance the tech spec for: 
	•Opportunities to use and advance the tech spec for: 

	–Building managers 
	–Building managers 
	–Building managers 

	•As working to meeting energy goals, use APS to help 
	•As working to meeting energy goals, use APS to help 
	•As working to meeting energy goals, use APS to help 

	•The specification can help ensure you’re getting products that will work well for your needs 
	•The specification can help ensure you’re getting products that will work well for your needs 


	–Efficiency programs 
	–Efficiency programs 

	•Opportunity to expand commercial APS promotion 
	•Opportunity to expand commercial APS promotion 
	•Opportunity to expand commercial APS promotion 

	•Refer to products that meet the tech spec to ensure high satisfaction 
	•Refer to products that meet the tech spec to ensure high satisfaction 


	–DOE/NREL 
	–DOE/NREL 

	•Opportunity to maintain a qualified products list of APS that meet the tech spec 
	•Opportunity to maintain a qualified products list of APS that meet the tech spec 
	•Opportunity to maintain a qualified products list of APS that meet the tech spec 


	–Manufacturers 
	–Manufacturers 

	•Work to have existing and new products meet the spec 
	•Work to have existing and new products meet the spec 
	•Work to have existing and new products meet the spec 

	•Use that as marketing/leverage for commercial business  
	•Use that as marketing/leverage for commercial business  
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	CONCLUSION 
	•NREL/DOE/BBA/NEEP/Others have a flurry of resources to help make achieving plug load efficiency easier 
	•NREL/DOE/BBA/NEEP/Others have a flurry of resources to help make achieving plug load efficiency easier 
	•NREL/DOE/BBA/NEEP/Others have a flurry of resources to help make achieving plug load efficiency easier 
	•NREL/DOE/BBA/NEEP/Others have a flurry of resources to help make achieving plug load efficiency easier 

	•The spec is available and ready to use—what’s stopping you?   
	•The spec is available and ready to use—what’s stopping you?   
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	TO USE THE APS TECH SPEC! 
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	Thank you!  Please feel free to follow up with me directly: 
	Claire Miziolek 
	Claire Miziolek 
	cmiziolek@neep.org
	cmiziolek@neep.org
	cmiziolek@neep.org

	 

	781-860-9177 x 115 
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	Northeast Energy Efficiency Partnerships 
	Northeast Energy Efficiency Partnerships 
	91 Hartwell Ave   Lexington, MA 02421  
	P: 781.860.9177  www.neep.org 
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	APS: Real-World Testing and Application  
	APS: Real-World Testing and Application  

	Green Proving Ground Program  |  U.S. General Services Administration  |  Presenter: Christine Wu 
	Green Proving Ground Program  |  U.S. General Services Administration  |  Presenter: Christine Wu 
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	Green Proving Ground leverages GSA’s real estate portfolio to evaluate innovative sustainable building technologies. 
	Green Proving Ground leverages GSA’s real estate portfolio to evaluate innovative sustainable building technologies. 


	Slide
	Span
	Figure
	“THE GOVERNMENT’S LANDLORD” 
	“THE GOVERNMENT’S LANDLORD” 

	•8,721 assets 
	•8,721 assets 
	•8,721 assets 
	•8,721 assets 

	–Owned: 1,574 assets 
	–Owned: 1,574 assets 
	–Owned: 1,574 assets 


	•377M square feet 
	•377M square feet 

	–Owned: 183M square feet 
	–Owned: 183M square feet 
	–Owned: 183M square feet 


	•$380M annual energy costs 
	•$380M annual energy costs 

	–52.7 BTU/GSF (43% more efficient than National CBECS office average) 
	–52.7 BTU/GSF (43% more efficient than National CBECS office average) 
	–52.7 BTU/GSF (43% more efficient than National CBECS office average) 


	•1.1 million federal employees 
	•1.1 million federal employees 



	Efficiency results from innovation and policy 
	Efficiency results from innovation and policy 
	-EISA 2007 
	-EISA 2007 
	-EISA 2007 

	-E.O. 13693 
	-E.O. 13693 
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	WHAT DOES GPG DO? 
	WHAT DOES GPG DO? 

	Identify promising technologies at the edge of commercialization 
	Identify promising technologies at the edge of commercialization 
	 

	Figure
	Pilot technology installations within GSA’s real estate portfolio 
	Pilot technology installations within GSA’s real estate portfolio 

	Partner with Department of Energy national laboratories to evaluate real-world performance 
	Recommend technologies with broad deployment potential 
	Recommend technologies with broad deployment potential 
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	ENERGY MANAGEMENT 
	ENERGY MANAGEMENT 
	09.12—Advanced Power Strips* 
	03.12—Wireless Sensor Networks* 
	Central Plant Optimization Strategy Passive Thermal Storage Platform 
	Predictive HVAC Optimization Socially Driven HVAC 
	Variable-Speed Chiller Plant Control 
	 
	LIGHTING 
	05.15—Wireless Lighting Controls 08.14—Integrated Daylighting Systems* 
	09.12—Occupant Responsive Lighting* 
	LED Lighting with Integrated Controls 
	LED Replacement Lamp for CFLs Networked Lighting 
	T-LED Retrofit for Fluorescent Luminaires 
	 

	GPG PROGRAM INVESTMENTS 
	GPG PROGRAM INVESTMENTS 

	BUILDING ENVELOPE 
	BUILDING ENVELOPE 
	05.15—Electrochromic Windows for LPOEs* 
	01.15—Applied Solar Control Retrofit Films* 
	03.14—Chromogenic Windows 03.14—Vacuum Insulated Panels 
	10.13—High R-Value Windows *† 
	Electrochromic Windows 
	Low-Emissivity Window Film 
	 
	HVAC 
	03.15—Wireless Pneumatic Thermostat*† 
	07.14—Condensing Boilers, Updated*† 03.14—Indirect Evaporative Cooler 
	03.14—Synchronous & Cogged Fan Belts * 
	10.13—Variable Speed Maglev Chiller*† 
	12.12—Variable Refrigerant Flow 
	High Efficiency HVAC 
	Modular Absorption Chiller 
	Variable Speed Screw Chiller 
	 

	ON-SITE POWER & RENEWABLES 
	ON-SITE POWER & RENEWABLES 
	01.15—Photovoltaic-Thermal Hybrid System 06.14—Wood-Pellet-Fired Biomass Boilers 10.13—PV Guidance 12.12—Photovoltaic Systems  
	Honeycomb Solar Thermal Collector 
	 
	WATER 
	04.15—Wireless Moisture Irrigation System 03.15—Catalyst-Based NCWT* 01.15—Weather Station Irrigation Control* 
	 
	More information available at gsa.gov/GPG 
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	   M&V STATUS  (as of June 2015)          
	   (MM.YY) = Completed —23 
	   Continuing Evaluation —15 
	   Deployed/Pending Deployment— 6 
	    
	   * Identified for Broad Deployment – 13 
	   † Deployed through ESPC – 4 
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	▪Opportunity:  20-25% of building electricity consumption goes to plug loads. 
	▪Opportunity:  20-25% of building electricity consumption goes to plug loads. 
	▪Opportunity:  20-25% of building electricity consumption goes to plug loads. 
	▪Opportunity:  20-25% of building electricity consumption goes to plug loads. 

	▪What We Did:  In 2012, NREL tested the effectiveness of three plug load reduction strategies in eight federal office buildings throughout GSA’s Mid-Atlantic Region. 
	▪What We Did:  In 2012, NREL tested the effectiveness of three plug load reduction strategies in eight federal office buildings throughout GSA’s Mid-Atlantic Region. 

	▪Technology:  Tested strategies included 1) schedule-based control, 2) load-sensing, and 3) a combination of the two. Schedule-based control was found to be most effective. 
	▪Technology:  Tested strategies included 1) schedule-based control, 2) load-sensing, and 3) a combination of the two. Schedule-based control was found to be most effective. 

	▪Energy Savings:  26% energy reduction at workstations with advanced computer management already in place, 50% energy reduction in kitchens and printer rooms. 
	▪Energy Savings:  26% energy reduction at workstations with advanced computer management already in place, 50% energy reduction in kitchens and printer rooms. 

	▪Cost-Effectiveness:  2 year payback. 
	▪Cost-Effectiveness:  2 year payback. 

	▪Available Online: http://gsa.gov/portal/content/164611 
	▪Available Online: http://gsa.gov/portal/content/164611 



	GPG PLUG LOAD CONTROL STUDY 
	GPG PLUG LOAD CONTROL STUDY 
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	Energy Reduction for Tested Control Strategies 
	Energy Reduction for Tested Control Strategies 
	Schedule timer controls resulted in energy reduction averaging 48% 

	Figure
	GPG PLUG LOAD CONTROL STUDY 
	GPG PLUG LOAD CONTROL STUDY 
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	APS NATIONAL DEPLOYMENT 
	APS NATIONAL DEPLOYMENT 
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	 98 buildings 
	 98 buildings 
	 35 cities 
	 16,359 APS 

	APS NATIONAL DEPLOYMENT 
	APS NATIONAL DEPLOYMENT 
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	NORTHWEST/ARCTIC REGION RESULTS 
	NORTHWEST/ARCTIC REGION RESULTS 
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	$1.6M lifecycle energy cost avoidance 
	$1.6M lifecycle energy cost avoidance 
	1,500 MWh annual energy savings 
	2-year payback 

	APS NATIONAL DEPLOYMENT 
	APS NATIONAL DEPLOYMENT 
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	Contact:  
	Contact:  
	Christine Wu 
	christine.wu@gsa.gov 
	christine.wu@gsa.gov 
	christine.wu@gsa.gov 
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	gsa.gov/GPG  
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	Thank you! 
	Thank you! 

	 
	 
	Rois Langner 
	National Renewable Energy Laboratory 
	Rois.Langner@nrel.gov 
	Rois.Langner@nrel.gov 
	Rois.Langner@nrel.gov 

	 

	 
	 
	Marta Schantz 
	Waypoint Building Group 
	MartaSchantz@waypointbuilding.com
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	Northeast Energy Efficiency Partnerships 
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	U.S. General Services Administration 
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