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Current research

New research methods — ET Field Test
Potential future field tests

Utility experience

Keeping abreast
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Collaboration
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Focus Areas

Heat Pumps (of various types)
Rooftop Units

_LEDs

Energy Management
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Heat Pump Waterheaters
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Inverter Driven Heat Pumps

Leaders in
Technology

Photo From Ecotope

Ductless HP Ducted HP Variable Refrigerant Flow HP
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Rooftop Units
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Demand Controlled Ventilation
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Figure 2.8. GE luminaires on top of poles
Photo From DOE Website

LED’s Will Improve Rapidly

Efficacy of Good Luminaires of Each Technology
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Adapted from Philips lighting presentation 2007, & Fig 3.4 “55L R&D: Multl-Year Program Plan”, 32010 DOE

Photo From DOE Website
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Energy Management

Track and Tune Example — Baseline to Implementation

Energy Use (kW / Unit Produced)

Phase: Phase: Phase: Phase:
Historic Baseline On-site Implementation Sustained Savings
Projection Tune Up of Action Items Projection
(30-90 days) (2-5 days) (2-9 months) (90 days)

Time

. 0 /T

POWERNEFFICIENCY




______________________________________________________________________________________________ NN

B O NN E V I L L E P O W E R A.D M I N I S T R A T 1 O N

PNNL Lab Homes
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Non-Intrusive Load Monitoring (NILM)

Contributing Loads from End-uses
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Many new (o
technologies.... LTSS
Lt AL}

Advanced
Rooftop HVAC

Web-Enabled T-stats

Heat Pump
Water Heater Ductless Heat
LED Pump Occupancy Control

Six controlled outlets

Promising, but unproven... Smart Plug Strips
1. Is this technology reliable? 5. Where are the good applications?
2. Will customers purchase it? 6. Is this cost effective?
3. Are there any energy savings? /- What are the qualifying specs?
4. How can we measure and verify 8- Whatis an effective program design?
the savings?

13
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Fleld Testing  Required for measuring
Independent variables and user

Interactions

Opportunities
- Starting Field Tests Sooner
« Getting Results Sooner

* Applying results directly to new
measure creation.

14
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NEEA emerging tech

2009
Convene advisory

BPA & NEEA
: 2009
2008 commitiee Northern Tier
Specification

Product Launched

BPA E3T, NREL

2010-11
Lab tests (NREL)

2010-12

Field tests (EPRI)

2012
Program deployment

2011
Estimated energy savings
potential assessment

BPA planning
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2008 2009 2010 2011 2012
Q4 Q1 Q2 Q3 Q4 Q1 @2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 @ a4

Product Investigation
Scoping

Laboratory Testing
Field Testing

Program Development

BPA
Implementation
Manual

Product Early Field RTF
Launch Test Results Approval
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Introducing: Limited Availability ET Field Tests

New Reimbursement Method
New Field Test Approach
BPA M&V Support

» Get field experience sooner, rather than later
» Quick approval and pre-defined reimbursement
» Quick feedback, aggregate results

» Make Progress: Measures are redefined, eliminated,
or advanced to pilot stage or RTF
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Overview of ET Field Test Approach

16,000 Initial Measure:
Heat Pump Al .
14,000 P Refined Measure:
= u Heat Pump A2
12,000
|
. [ ]
o n .
L 8,000 - -
e |
E 6,000 . O
m N
4,000 m " "
| [ ]
[ ] [] m B
2,000 n - A
} Actual ®Forecast A
Initial Measure Definition and
Engineering Estimate of Energy Refine Measure Definition, Energy Savings Forecast and Estimate
Savings mean and distribution
SR Rle Refine Forecast/M&YV Tool
Forecast/M&V Tool
ET Field Installations and Model Tuning
. . . BPA Qualified
Pilot Program and Planning Analysis Measure
Stage Gates: A ET Field Test A Pilot Program ‘BPA Qualified
18 A
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Limited Availability Emerging Technology Field Test Projects

On the BPA web site, BPA maintains a list of currently available
emerging technology projects with defined:

Eligibility Requirements

Number of installations targeted

Participation obligations

Savings

Reimbursement
Energy Savings and Reimbursement are pre-determined and fixed
Field Tests projects are submitted as Option 1 Custom Projects.

BPA will assist in development of the proposal, completion report,
and M&V
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Variable refrigerant flow heat pumps
Rooftop unit packaged controls and VSD (e.g. Catalyst)
Residential ducted heat pump water heaters (tier 2)

Residential variable speed ducted heat pumps (e.qg.
Carrier Green Speed)

Advanced design rooftop units (e.g. Daiken Rebel)
Engine Generator Block Heaters

Demand Controlled Ventilation for Commercial Kitchens
Web Enabled Thermostats
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Website Reference

S T R A T |1

BPA - Energy Effi y

| Emerging Technologies for Energy Ei ¥ - Windows Internet Explorer

I |"§" hkkpsf i, bpa .govienergy/nfemerging_technology/findex cfm

B

o

File Edt  View Favorites

Toaols  Help

w g [88]' IE Hatmail - juilliamsonmm@msn. ... ] (& searsCard.com Contact Us

I‘Q*’EPA - Energy EFfficiency | ... 2 ] }

g;q < l-_,-}Page - f:j Tools -

BPAHome » EE Home

Emerging Technologies For Energy Efficiency

} Emerging Technology

} Technology Selection
Process

} Projects and Reports

} Collaboration

Across Morth America, electric utilities are realizing that greater investment in
energy efficiency helps to ensure a reliable, low cost supply of electricity for
homes and businesses. BPA continues our leadership in this area by exploring
opportunities to expand our current portfolio of energy efficiency measures.

BPA’s Emerging Technologies for Energy Efficiency (E3T) initiative is a
collaborative effort. We work with experts to identify promising new
technologies. Through research and demonstration, we select for those
technologies with greatest potential benefits to the region. Finally, we
present a short list of investment opportunities to BPA and our partners.
These opportunities include providing quality assurance in Northwest
markets, subsidies for purchase of energy-efficient equipment, and incentives
for manufacturers to develop better products. Through these efforts, we hope
to sustain and enrich economic and environmental value in the Pacific

~

Northwest.

Projects and Reports

EZT staff apply a wide range of research methods to assess
the case for investment in emerging technologies. Criteria
are supplied by Eneray Efficiency's Conservation Programs.
These include technology risk, regional energy savings

Where gaps exist in our knowledge, we may choose to fund
research that advances our understanding in those areas.

Introduced in the April 1, 2012 Implementation Manual,
Emerging Technology Field Test Projects will test promising
new technologies at a small scale. Findings will inform larger
scale research. BPA is creating the list of pre-approved
technologies. Check here in coming months for details.

E3T project details and links to reports are located here.

Collaboration

Bonneville Power Administration provides all funding and
administration for the E3T initiative. However, this initiative
draws from the tremendous expertise of a broad network of
collaborators and research partners, which provide
research, partnership and other program support.

These collaborative efforts are supported by social
networking resources, such as E3T Connect and Conduit.

potential, and barriers to delivery of cost-effective programs.

Technology Selection Process

Only a select few technologies will advance through the
rigorous E3T Technology Selection Process to qualify for
further assessment. E3T's vision also benefits from the
Morthwest Energy Efficiency Technology Roadmap Paortfolio.
This Portfolio of residential, commerdial, and industrial energy
efficiency technology roadmaps details a shared research
agenda involving BPA's Technology Innovation initiative and
stakeholders throughout the Northwest and beyond.

Portfolio Appendix A provides more information about the
roadmapping process, and Portfalio Appendix B identifies
existing relevant research and development projects
throughout the world.

For more on E3T's technology selection process, click here.

Send us your ideas!

You can help by suggesting new emerging technologies for

E3T to screen and assess for potential measure development

in the Northwest. Here is a list of emerging technologies that

are already under review by E3T. You may wish to look at the -
list to determine if your idea has been suggested already.

This farm will instruct you to enter some basic information
about your emerging technology of interest.

w

hkkp:f fwan, bpa .govienergy/nfindex. cfm

&J Lacal intranet H100% -
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Up and Coming Technologies
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Variable Refrigerant Flow HP

VRF Heat Recovery Technology

Simultaneous cooling and heating

Branch Ralrigerant
Controlier ) Piping

-

= Photo From PG&E
Photo From Ecotope

Variable Refrigerant Flow (VRF)

Also referred to as:

* Inverter Driven compressor

Ductless Heat Pump with multiple indoor units

Variable Capacity Heat Pumps

Variable Speed Drive fan and variable refrigerant flow compressor
Commercial Ductless Heat Pumps

Variable Refrigerant Volume

23
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Rooftop Unit Packaged Controls & VSD

Welcome Danny | logo

< Site Report

Selected System
GP-2
Location Served:

Live View :mmllumm!mm.ﬂmmlm Cooling Mode Hours Mﬂkmuﬁiﬁnmmlmnﬂlhm—mml

o) —
:::! GP_Z CATALYST Communication Status 5}' Supply Air Alert Marmal Supply Air Alarm Normal
Trane Mixed Air
Models 681 0F
YCD240B3LA0B S

Sarial Number:
5361006100
Tons: 20,00
Indoor Fan Kw: 3.090
Comp 1 itw Rating: 9.000
‘_tnllﬂ 2 Kw Rating: 9,000

(  Equpment Reporis
GP-1
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aCATALYST

Effcionoy Emaneg Contiok
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HPWH Tier 2 - Ducted

25
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Variable Speed Ducted Heat Pumps

Innovation and the
I H\'i!'\)l‘.l‘.h'\!l

Over 100 years ago, a humble but
determined engineer solved one of
mankind's most elusive challenges by
controlling the indoor environment. A
leading engineer of his
day, Dr. Willis Carrier would
file more than 80 patenis
over the course of his

miort career. His genius would
anable incredible advancem: in
health care, manufacturing processes.
food preservation, art and historical
conservation, indoor comfort and
much mare

improve

Carrier's foresight changed the world
farever and paved the way for over a
century of once-impossible innovations
Yet in additian o being an accomplished
inventor, he was also an avid outdoors
man. Carrier recognized the power and
beauty of the natural environment. This
appreciation of our world and i
resources continues to guide Carrier
Corporation taday. We will never rest on
our accomplishments, but instead
consistently look for ways to improve our
products, our environment and our workd

The Infinity® 20 heat pump with
Greenspeed™ i igence offers
proot of our convictions. deli
unprecedented heating effi ¥,
superior performance, and the abili
to make your home a more comfortable
place to live

As an ENERGY STAR® pariner. Carr
heat pump meets ENERGY STAR guide

Propet
it

Leaders in
Technology

poration has determined that the Infinity 20
es for energy e

9 3

ptimal
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Advanced Design Rooftop Unit

Daikin McQuay’s Rebel Heads to the Department
of Energy

Posted by : htsexternalblog on: Cctober 5, 2011

n: HVAC Comment!

27
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Engine Generator Block Heater

28
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DCV Commercial Kitchen
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\elocity 1
2
o Stop /Startand .
el L o— speed control y
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Photo From Food Service Technology Center Case Study
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You Can Help Fill the Pipeline

31
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Keeping Abreast
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RETAC

= Regional Emerging Technology Advisory Committee
— Advise NEEA'’s portfolio
— Forum for Regional ET Coordination and Collaboration

"‘l
BNPOWER.
@) Seattle City Light
WASHINGTON STATE p
@ [JNIVERSITY y
EPE' ELECTRIC POWER
RESEARCH INSTITUTE

BONNEVILLE

Northwest

:;!/ Power and
An
B (Conservation

Council

EnergyTrust

of Oregon, Inc.

AIVISTA

@ PUGET SOUND ENERGY

Pacific Morthhwest

& I ERAL L AR,
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CA — ET Coordinating Counci

Etcc-ca.com

spa... ImEmerging Technologies C,.. X ] l

ETCC

EMERGING TECHNOLOGIES
ORDINATING COUNCII

search... go
PROJECT SEARCH
p Home

P Markets

b M O Tennd-

O

PEC system components, as tested

The Emerging Technologies Coordinating Cou

Coordinates among its members to facilitate the assessment Cold diti W diti
promising energy efficient emerging technologies that will old conditions arm conditions

benefit California customers.

ABOUT ETCC

nuLEDs

n UCAB"‘ ELEVATOR LIGHTING CONTROL SYSTEM

ONE SIMPLE SYSTEM for
* Lighting w/controls

* Fan

* Bell

+ Emergency Back-Up

Footwarmer =

Hand cooling device

CENTER FOR THE BUILT ENVIRONMENT ~ MARCH 20

High Quality LED Lighting
Tri-Level lllumination
Smooth Fades

34
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Other Websites

=  BPA Database of ETs www.e3tnhw.org

= BPA Research Reports
http://www.bpa.gov/energy/n/emerging technology/index.cfm

= Consortium for Energy Efficiency www.Ceel.org

= FEMP http://wwwl.eere.energy.gov/femp/technologies/new_technologies.html
= EPRI http://portfolio.epri.com/Research.aspx?sld=PDU&rld=203

= E Source http://www.esource.com/

= NW National lab http://www.pnnl.gov/

= Center for Built Environment htip://cbe.berkeley.edu/index.htm

= American Council http://www.aceee.orag/topics/emerging-technologies-and-
practices

= European council http://www.eceee.org/
= LED journal http://www.ledsmagazine.com/features/9/2/9
= DOE LED work www.ssl.energy.gov
- TR
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For more information, contact:

Name: Jack Callahan

Title: Emerging Technologies Program Manager
E-mail: jmcallahan@bpa.gov

Telephone number 503-230-4496

Name: Jennifer Williamson

Title: Emerging Technologies Technology Transfer Manager
E-mail: jcwilllamson@bpa.gov

Telephone number 503-230-4536
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Alternate slides
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Examples of Coordinated BPA/NEEA ET Activity:
Heat Pump Water Heaters

NEEA: BPA:

e Focus on next
generation units made
for Northern Climates

e Focus on current
generation units

» Specification « Lab testing 3
Development domestic manufacture
* |dentification of units
European and Asian . Modeling of Lab
Sources
» “Golden Carrot” for US performance
manufacturers  EPRI field testing and
* Revised test standards demonstration of up

to 30 units
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