DOE/FEMP Technology
Deployment in Energy Savings
Performance Contracts



Agenda

* DOE/FEMP Technology Deployment in ESPCs
Working Group

« Examples of Successful Deployment of
Technologies in Federal ESPC projects

* Interagency Technology Deployment Working
Group
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Technology Deployment /{ér

Focus IS on:

New and underutilized technologies applicable to
existing buildings, developed beyond bench-test
status, commercially available through a private-
sector partner, or already in the commercial market
but with minimal market penetration in the federal
building sector.
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Technology Deployment In Energy Savings
Performance Contracts Working Group

» Authorized at the Federal ESPC steering committee meeting in November 2010
* Objectives include:
— Increase the utilization of FEMP Designated Product Specifications
(top 25% in efficiency) for selected technologies in ESPC

— Accelerate deployment of new technologies through ESPC with particular
emphasis on use of the FEMP Technology Deployment Matrix

» Expected results include:

— Dbest-practice guidance papers that address techniques of enhancing
technology deployment in ESPCs, and case studies of successful deployment
examples
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Technology Deployment in ESPCs Working Group -
Initiatives

 Periodic “technology” conference calls to increase awareness and
educate agency technical POCs, ESCQOs, Core team, FFS and PFs
on the latest and best available technologies for ECMs

o Support for appropriate opportunities to incorporate demonstrations
of EERE technologies in ESPCs

 Risk sharing through the R,R&P matrix and M&V

« Use of the Technology Deployment in ESPC WG as a user
community to identify parameters/characteristics in technology
testing that would accelerate market acceptance in ESPCs

« Other means as jointly identified by the Working Group
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Technology Deployment in ESPC WG -
Activities
» Four working group meeting/conference calls held to date

» Typically 20-25 Participants from ESCOs, Agencies, DOE and
Nat'l Labs

» Agendas have included: FEMP Designated Products, Technology
Deployment Matrix, Aerosol Duct Sealing, and Spectrally
Enhanced Lighting (SEL)

» Next monthly working group call scheduled for August 18, 2011
» Beginning case study development |

» Still open to new participants
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FEMP Designated and Energy Star Products

* Increase the utilization of FEMP Designated Product
Specifications (top 25% In efficiency) for selected
technologies in ESPCs

* Incorporated into the DOE ESPC IDIQ contract via a recent
contract modification

e FAR 52.223-15

 http://www1.eere.energy.gov/femp/technologies/procuring
eeproducts.htmi
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Technology Deployment Matrix

» Excel multi-tabbed workbook tool to assist agencies and ESCOs
Identify newer and underused energy saving technologies to help
meet energy reduction goals.

» |dentifies 50 top ranked underused technologies for Federal
ESPC/UESC projects.

Ranked to maximize energy savings impact.

Provides easy access to information, resources, case studies,
assessments, websites, tools and points of contact to help
evaluate applicability in energy improvement projects

» Saves research time and provides better direction in making
Energy Conservation Measure (ECM) decisions.
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Technology Deployment Matrix

» The new version is posted on the FEMP website:

http://lwww1.eere.enerqgy.qov/femp/technologies/newtechnologies matrix.html

Al M Fe
A |B|C|D E F G H
1 IFEMP Technology Deployment Matrix 2010
2
. Workbook
4 Introduction
The intent of this Technology Deployment Matrix is to identify and rank new and underused
technologies which hold the most promise to impact the federal market in order to prioritize
resources in the next several years. Therefore these technologies have been selected on
the basis that they can be deployable immediately and have high potential to be
incorporated into agency energy-use reduction programs. Technologies were selected Info &
through a comprehensive survey of emerging technology evaluation and deployment Resources
: programs by federal agencies, state energy programs, and public utilities.
M 4 » ¥ Introduction + Description - Summary . Overal Ranking .~ Tech by Category - General Info . Resources .~ Ranking Criteria %]

Ready | ] |

~
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Technology Deployment Matrix

FEMP - Technologies for Deployment - Top 20

From the

‘Summary”
Tab

~ GovEnergy
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Table 1
Rank Technology Category ng(;%r;teed
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 Enwvelope 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 Enwvelope 53
15 [Bi-level Garage / Parking Lot / Pedestrian Lighting Lighting 53
16 |Wrap Around Heat Pipes HVAC 53
17 [Window Films Building Enwvelope 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




Technology Deployment Matrix

FEMP - Technologies for Deployment - General Information

x
5 Technology Application Description Key Factors to Conslder Polnts of Contact
ighting
DOE research studies show that by simply shifting the color in fluorescent lamps
from the warmer yellow to the cooker blue end of the color specirum, people see
things more clearly and spaces appear brighter. Therefore, by changing the color  [SEL can be used as a based strateqy in combination with ofher fluorescent  |Konstantinos Papamichael, UC Davis & CLTC, 520-747-3834,
Almost any fluorescent lighting of light to be more like daylight, lighting levels can be reduced to save energy while {lighting based measures such as Low Ambient / Task Lighting, delamping kpapamichael@ucdavis.edu, Brian Liebel, The Lighting
1 |Spectrally Enhanced Lighting  |system in most building types and  |stil achieving the same visual acuity. Convenfional practice utilizes lamps with configurations and daylighting controls. To maximize occupant acceptance and |Partnership, (561) 202-1993, brian@thelighiing partnership.com
seftings. correlated color temperature (CC1) of 3000K to 4100K and SEL uses lamps with a |comfort, SEL should be done so that color companison with lower color Sam Berman, sam.berman(@comeastnet, Enc Richman, FNNL,
CCT of 5000K. In T8s with electronically ballasted fluorescent lighting systems, this |temperature fluorescent lighting is minimized. eric.richman(@pnl.gov
transtates o a 20 percent energy savings, and in T12s with magnetically bakiasted
syslems, SEL can achieve 50 percenl savings.
Surt_able for mqst office spacas, both|Tha low ambient / task siratagy |rr|prm_.es Ih_a visual armrgnmant by addlng. Konstantings Paganichael, UC Davs & CLTC, 520-T47-3834,
2. |Low Ambient  Task Lighting cub.[cle and pwe Uﬂice‘ space coptrolable.task fintures that prow%le Ilgl?t directly where its needed for a given fask, (papenichaei@ucdavs edu Michee Myer, PNL
environments, in most building while reducing the overhead (ambient) ight level. Occupancy sensors can also be micheel myer@pnl gov
ralegorias incorporated info the system ) )
. Super T8 amps are 3 T8 amps but i a baer-coal desion, Noh Len | e ing s be considered as an allmaie When
Almost any fluorescent lighing maintenance (88-92 percent end-of-ife lumens), long service life and high light L ] N
_ . L . ._ considering Super T8s. Super T6 technology can be used as a based strategy  |Michael Siminovitch, CLTC, 530-747-3835,
4 | Super T8 Lighting system in most building types and  |outpui—3100+ initial lumens as opposed fo 2630 for a standard T8. Combining | e ) o o o -
) . inn combiretion wilh olher Muorescent ghting based measwes such as Low mjsiminovilch@uedavis.edu
seffings. Super T8 Lamps with low ballast factor balasts (BF of <0.77) on a one-for-ong Anbient / Task Lightng, dlamping confiquraions and daylightng contrls
replacement will save 15 fo 20%. ’ )
Evaluate samples of LED products in their intended fisfures and applications to
gauge their "fit™—not only physically within the fidure, but in terms of lighting
Rapidy improing lechnology quatlily and aesthelic requirements. Evaluale lest dala and verily Dl product — |Michizel Siminowilch, CLTC, 530-747-3835,
curenty most appicable for Interior LED retrofits are currently viable for downlights, tracklighting, sconces, and | performance is based on standardized photometric testing (i.e., IES Method LM-Jmjsiminovitch@ucdavis.edu; Ed Barbour, Navigant Consutting,
8 LED / Solid State Lighting - donnlights, racKlghts tesk ighing task lighting both line and low voliage. Replacements for incandescent A-Lamps  |79-00) and not LCD chip performance alone. Performance and iife of LCD 202-973-2470, edward barbour@navigantconsulting.com;
Interior acceniing :high ceiling: and igh BU-ST have also been improving repidly. Replacements for fluorescent tube lighting may | replacement lamps is highly dependent on their design and thermal Linda Sandahl, "NNL, linda.sandahl@pnl.gov
i ntenan:c& ares be viablc for high cost maintenance arcas. management, which includes the fidure in which they are installed. The product |Jeff McCullough, PNNL, jeff mecullough@pnl gov
) should ba coverad by a warranty or retum policy in casa the lamp does not Eric Richman, PNNL, eric.richman@pnl.gov
perform as claimed. Examine ways to incorporate solid state lighting into
lighting refrofit strategies such as | ow Amhient / Task | ighfing
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Technology Deployment Matrix

FEMP - Technologies for Deployment - Resources
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‘:
é Technology Wanufacturers Publicafions: Case Studies, Assessments, Websites Tools / Calculators / Design Resources
L fing
- A J10- T DOEEEREAM0-  |DOBEEREXN0-  |DQEJEERE 2010-
oty Etarca i GE Lighting, Philps, Sybvng —sh P Soechaly Envanced | Sogchaly Envanced | Spectaly Envanced
Pely o olers o Lightng Business (fice | ighting- Sanom Stae | ighting: Washingion Newy
(Case Sty Universly Gase Sy~ {Yard Cese Sudy
. " —Q‘PG&.EIHMGQOOQ'th NAVEACZ009 - Newy  |Hich Effciency Officer |~ |
. o (Namerous depending on fres - {Imgret Ofice Lighing |Eficiency Offce: Low : Bi Level Sitchingn ~ |B-evel Swiching i fice
Low Ambient | Task Lighting . . —— | Tgohval Program, FUPWG |Low Amtiend Task
Use! for task ighing. System - CLIC Anbient Task Lighing - i Lae O Offces Spaces 2010 |Spaees - CLTC
P eSO S
FEMP 2000 - TechVel |
Super T8 Lighting GE Lighting, Philps, Sybvani sl - general M
) Lamps n & New Liht
teeAnologies
it g | I ol T T WEFEPAML-  EEEEAH-C
i SPILINGINGIn: VizorlED, Finefte SHUD - Canopy Lighting |Lighting Gatewey Bt i S P
Inc., GE Lighting Salutons Demonshatons e 1k
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GSA Region 7

Three concurrent ESPC projects sl - :
with three separate ESCOs Ieveraged with ARRA $
« LED Lighting

e Induction lighting

e Turbocor chillers

 Roof Integrated PV and cool roofs

e Wind

 Data center efficiency measures

~ GovEnergy 13
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Technology Demonstrations help mitigate
potential risks

 During the IGA or Implementation phase
 Can be financed or funded directly
« Examples include:
— Low flow water fixtures
— Super T-8 lamps
— Spectrally Enhanced Lighting (SEL
— Vent stack sealing
— Cool roofs
— VRV A/C systems

= GovEnergy 14




USCG Puerto Rico

Investment Grade Audit

scope Included the demonstration of:
— cool roofs
— variable refrigerant volume (VRV) air-conditioning

— Baseline and post-retrofit conditions were measured
before award (for each ECM)

— USCG Is funded demonstrations directly
— Helps reduce price, installation and performance risk

~ Wmacngnergy 15
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Technologies Deployment in ESPC Projects

e Qutdoor LED Lighting: US Army Korea, GSA 7, DOE Forrestal, USCG PYE

 Induction Lighting: Ft. Irwin, GSA Region 7, USCG Puerto Rico, USCG PYE

o Super Boiler: ORNL

* Roof Integrated PV: GSA7

» Lab/Air Flow/Fume Hoods: DOE BNL, LANL, ORNL, NETL, USFS FPL

o LED Runway Lights: USCG PYE

» Variable Refrigerant Volume (VRV) A/C: USCG PR, Tinker AFB

» Spectrally Enhanced Lighting (SEL):
BOP, GSA, DOE, Army, USFS, USDA

e Turbocor Chillers: USDA Gainesville,
GSA Region 7, USCG PYE, NASA JPL

~ GovEnergy
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Technology Deployment in ESPCs projects

* Duct Sealing: Architect of the Capitol, House Office Building

* Biomass Cogen/Boilers: NETL, NREL, ORNL, Savannah River,
Fairton FCI, Forest Service Regions 1, 2 & 4, BOP Pittsburg

e Bay Source Heat Pumps: FDA PR

e Cool/Green Roof: NETL, GSA PJKK Fed Bldg, USGS Gainesville,
GSA Region 7

e Wind power: NETL, USFS Regions 2 & 4,
GSA Region 7, Pantex, INL
e Cool Roof, ESA for PV: USCG PR

N
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Interagency Technology Deployment
Working Group

FEMP will use this group to-

* understand federal agencies technology
deployment needs

* Inform ESCOs, technology developers and vendors
of potential market opportunities

B GovEnergy




Interagency Technology Deployment Working Group
With the help of the Interagency WG, FEMP will:

» Need to know the technologies the agencies are interested in and what policies are
In place or need to be in place, which will help DOE understand the market.

» The purpose of the TD WG is to help FEMP understand agencies technology needs
to inform the technology vendors and developers of potential market opportunities.

» Work together to develop policies, strategies, and tools to accelerate deployment.

» Focus on identifying technologies that meet requirements for broad Federal
acquisition, including through UESC and ESPC vehicles.

Policies, strategies, and tools to accelerate emerging and
underutilized technologies are currently underway

- GovEnergy
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DOE/FEMP Technology Deployment Contacts

Shawn Herrera - DOE/FEMP
202-586-1511 Shawn.Herrera@ee.doe.qov

Charles Williams, Lawrence Berkeley National Laboratory
510-495-2892, chwilliams@Ibl.gov

Mike Holda, Lawrence Berkeley National Laboratory (LBNL)
209-835-8150, maholda@Ibl.qov

B GovEnergy
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