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Executive Summary

The journeys taken by success-
ful clean energy entrepreneurs
are often long and challenging.
Several different types of organi-
zations typically provide critical
support services to help trans-
form ideas into real-world inno-
vations. Startup success stories
highlight the important role of
clean energy ecosystems in help-
ing innovators navigate complex
and changing technical, financial,
organizational, and commercial
landscapes.

Individual clean energy innova-
tion pathways are varied. This
white paper identifies common

touchstones along the way to-
ward commercialization: Success-
ful entrepreneurs often receive
research support from universi-
ties and laboratories, develop-
ment support from incubators
and accelerators, and deployment
support through public-private
funding sources and corporate
partnerships.

Support networks are in place in
many areas around the United
States to help guide entrepre-
neurs along their paths to suc-
cess. Clean energy incubators
often serve as hubs for strong
regional innovation ecosystems
encompassing diverse roles and
participants. The U.S. Department
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of Energy (DOE), National Renew-
able Energy Laboratory (NREL),
Electric Power Research Institute
(EPRI), and other energy sector
organizations foster and support
innovation across the country.

The Incubatenergy Network
members illustrated in Figure

1 are working together to help
strengthen interregional collabo-
ration and national coordination
for the benefit of the cleantech
entrepreneurial community.

Additional outreach, connections,
and coordination are recom-

mended within the United States
and internationally to build the
robust global support network
needed for bringing game-chang-
ing innovations to market and
deploying them at scale.
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Introduction

The Incubatenergy Network
(incubatenergy.org) provides a
forum for sharing information,
experiences, and services to
strengthen the overall U.S. clean
energy ecosystem. The network
brings together leading cleantech
incubators across the United
States, as well as NREL and EPRI.
Incubatenergy members are
joined by a shared mission and
passion for a clean energy future.

The first Incubatenergy white
paper highlighted the rigorous
and highly selective processes
that leading clean energy incuba-
tors apply in building a portfolio
of companies that merit support.
It also provided an overview of
the services that incubators offer.
The second Incubatenergy white
paper focused on how portfolio
companies achieve higher lev-
els of success—as measured by
follow-on funding and other in-
dicators—due to the mentoring,
networking, office and lab space,
business services, funding sourc-
es, and partnership opportunities
available through incubators.

This white paper highlights clean
energy innovation pathways, typi-

cally lengthy journeys navigated
successfully by only a small frac-
tion of entrepreneurs. Figure 2
illustrates six tech transfer stages
along the pathway and lists some
of the various types of organiza-
tions engaged in providing sup-
port services as ideas transform
into practical applications. Stages
are depicted in linear order, but
the process toward commercial-
ization is not necessarily straight-
forward. Progress tends to be
intermittent rather than continu-
ous. Often, several iterations are
required at each step—and cer-
tain stages may be revisited along
the way—as entrepreneurs pivot
to meet changing technical and
business objectives, development
standards, and market needs.

The tech transfer stages shown
in Figure 2 overlap with three
key phases—research, develop-
ment, and deployment—in the
broader technology commer-
cialization process displayed

in Figure 3. Many ventures and
technologies fail within the “val-
ley of death,” where government
funding wanes, engineering and
cost challenges associated with
prototyping and piloting real-
world applications are high, and
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business services to facilitate this
transition process.

sufficient commercial funding is
not yet available. Clean energy
incubators have emerged to help
bridge the gap between public
and private capital, while a sur-
rounding ecosystem of organiza-
tions is providing technical and

Research

Across the country, there are
many resources for entrepre-
neurs engaged in exploratory

iIncubatenergyema


https://incubatenergy.org/
http://www.nrel.gov/
http://www.epri.com/Pages/Default.aspx
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002006927
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002006927
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002008811
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002008811

research and proof-of-concept
testing focusing on clean energy
technologies, services, and busi-
ness strategies. As illustrated by
Case Study 1, startups typically
receive support from multiple or-
ganizations.

Traditionally, a significant portion
of the technical work done by
universities, U.S. national labora-
tories, and independent inven-
tors has been supported by DOE
and other public sources of fund-
ing for basic science and early-
stage research. EPRI and other
technology- or industry-centered
institutions dedicate a percentage
of their portfolios to exploration
and strategic investment in long-
term clean energy innovation.

DOE’s Small Business Vouchers
(SBV) Pilot is one example of how
emerging businesses can access
the expertise and unique capa-
bilities at the national labs, free
of charge. This new program pro-
vides vouchers up to $300,000 for
eligible businesses and startups
to “spend” in speeding develop-
ment of clean energy technolo-
gies through access to lab facili-
ties and researchers. The first two
SBV rounds support 76 compa-

Case Study 1: NBD Nano & Sistine Solar

NBD Nano, launched by students from Boston College, makes specialized coatings and additives for modifying
the wettability of metal, plastic, glass, and painted surfaces to increase efficiency or realize other performance
objectives. Sistine Solar, out of MIT, customizes the appear-

ance of solar photovoltaic (PV) panels to match roofing materi-
als or achieve other aesthetic goals. In addition to their univer-
sity connections, both companies have received tech transfer
support from several groups within the northeast innovation
ecosystem, starting with programs focused on the earlier
stages and then transitioning to incubators and independent

NORTHEAST STARTUP EXAMPLES: NBD NANO & SISTINE SOLAR

STARTUPS LINK THROUGH MULTIPLE RESOURCES TO GROW THEIR VENTURES

*

n% MC 4

(nag o BETTER () GREENTOWNLAES -
B TeE USDA
......... Zie Fraurvlttlng'f:ir_ = | Y Phoemx

testing labs. U.S. agency funding is helping advance their clean sistine solar

energy innovations to real-world demonstration. In addition,

NBD Nano is running a pilot to test coated condenser tubes
for improving power plant efficiency, largely as a result of util-
ity contacts made through the Incubatenergy Network.

nies with voucher awards totaling
about $15 million.

Increasingly, universities and
national labs are fostering inno-
vation within the communities
they bring together and serve.
Most leading U.S. clean energy
incubators are hosted by or have
strong connections with universi-
ties. DOE’s Cleantech University
Prize (UP) program has identified
eight leading regional universi-
ties and supporting organizations
that help earlier-stage companies
led by students develop their
technologies, business strategies,

and more. The 2016 Cleantech UP

finals took place in Denver, Colo-
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Research

rado, showcasing top student
teams from around the country
competing for $100,000. Ultimate-
ly, the top two prizes of $50,000
and $30,000 went to Heila Tech-
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Federal labs are also getting in-
creasingly involved in the tech-
nology incubation model, with
the recent launch of Cyclotron
Road at Lawrence Berkeley Na-

nologies (Massachusetts Institute
of Technology) for its universal
microgrid controller and XStream
Trucking (Stanford University) for
its high-efficiency tractor-trailer
connector, respectively. Novo-
Moto (University of Wisconsin-
Madison), which is focused on
bringing solar-powered microgrid
technology to the developing
world, secured third place and
$20,000 after previously winning
$90,000 through the Clean Energy
Trust (CET) Challenge.

tional Lab, Chain Reaction Inno-
vations (CRI) at Argonne National
Lab, and Innovation Crossroads
at Oak Ridge National Lab. In ad-
dition, NREL co-administers the
Wells Fargo Innovation Incuba-
tor (IN?) program and is leading
DOFE’s Lab-Corps program. NREL
also hosted its first Innovation
Showcase in October 2016 fea-
turing Lab-Corps, SBV, INZ, and
Cyclotron Road companies. By
fostering entrepreneurialism
among lab experts and cultivating
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emerging talents through train-
ing, mentoring, and other pro-
grams, these initiatives are facili-
tating tech transfer at early stages
in the innovation process.

The DOE lab system recently con-
vened at the Lab Impact Summit
hosted by NREL. Spanning more
than 30,000 scientists and engi-
neers and world-class experimen-
tal facilities around the country,
the system represents a tremen-
dous resource with a growing
focus on helping internal and
external innovators bring ideas to
market. A 2016 Lab-Corps cohort
graduated during the summit,
with participants pitching market
applications for the technologies
they are developing.

As DOF’s national and regional
clean energy innovation support
network expands, corporate and
foundation interest in early-stage
technology development is grow-
ing. At the DOE Lab Impact Sum-
mit, the Ford Motor Company
described its transition from a
traditional focus on car manufac-
turing to the much larger mobility
market, encompassing increased
interest in automated vehicles,
ride sharing, and other innova-
tions. Technology leaders from

companies such as Duke Energy,
General Motors, and Hawaiian
Electric addressed the essential
need and major opportunity for
innovation in renewable energy,
grid integration, electrification,
and additional clean energy so-
lutions to meet the challenges
posed by climate change.

After several years of retreat from
the cleantech sector by venture
capital (VC) investors, new mod-
els are emerging for corporate
engagement with early-stage
innovators, often facilitated
through incubators. Government
pledges and foundation commit-
ments leading up to and in the
afterglow of the Paris Agreement
under the United Nations Frame-
work Convention on Climate
Change suggest potential for in-
creased public-private investment
in basic science and research
translation over the long term, an
essential element in turning new
knowledge and insight into prac-
tical applications meriting valida-
tion and prototyping.

Development

As innovations transition into the
development phase, there are
several models for providing in-
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Figure 4— Sample Clean Energy Support Organizations & Roles

cubation support to clean energy
entrepreneurs. Figure 4 identi-
fies some of the participants in
the Incubatenergy Network that
support tech transfer after proof
of concept is achieved. These and
other groups provide validation
testing and other technical and
business services falling into four
main categories: lab + incubation,
physical incubators, challenges,
and pilot project demonstrations.

Lab + Incubation. Technology in-
cubation programs like Cyclotron
Road, CRI, and IN2 are centered
around access to the experimen-
tal and testing facilities available
from the national labs. Others
work closely with universities, as
noted above. These types of pro-
grams support a smaller number

of earlier-stage innovations by
furthering technology develop-
ment, as well as providing more
traditional incubator services
such as mentoring, connections
to community partners, corpora-
tions, and investors.

For example, the Austin Technol-
ogy Incubator (ATI) is closely affil-
iated with the University of Texas
system, ACRE works with New
York University, and Oregon BEST
supports a shared-user network
of lab facilities at Oregon State,
Portland State, and University of
Oregon. Oregon BEST also pro-
vides funding of up to $250,000
for individual startups to de-risk
their technologies by working
collaboratively with universities.
This includes cases in which the
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technology is being transferred
from the university to the private
sector and instances when the
university is providing develop-
ment assistance or validation test-
ing for a technology developed
by a startup. Additional lab test-
ing groups like Fraunhofer Tech-
Bridge and NextEnergy also fall
into this category, bolstered by
public and private funding.

Physical Incubators. Greentown
Labs in Boston and the LA Clean-

Case Study 2: Clean Energy Trust Challenge

The sixth annual CET Challenge showcased 14 innovative technologies competing for $1 million. The startup
accepting the largest funding award was Nexmatix, which makes energy-efficient pneumatic control products
applicable to many industries. Other prize winners include the enterprise ride-sharing platform SPLT, which con-
nects employees within organizations, and NovoMoto, which aims to empower communities in the Democratic
Republic of Congo and elsewhere in sub-Saharan Africa with MicroPlant technology combining PV, advanced
control and monitoring systems, and social networks.

Case Study 3: ProspectSV & California Energy Commission

ProspectSV is supporting three pilots funded in part by the California Energy Commission. An “Internet of En-
ergy” project at the College of San Mateo (CSM) applies monitoring and control software from Growing Energy

tech Incubator (LACI) are ex-
amples of organizations support-
ing energy entrepreneurs with
physical incubator space. These
large facilities—more than 60,000
square feet at LACI and a new
$11 million expansion to double
the available space at Green-
town Labs—offer entrepreneurs
a robust network of support,
including not only co-working
and meeting rooms but also pro-
totyping and laboratory services.
They accommodate a relatively
large portfolio of companies, with
Greentown Labs listing over 50 in
its current cohort.

Challenges. Challenges, business
plan competitions, and other
contests provide entrepreneurs

Labs, Inc. (Geli), to coordinate and optimize a microgrid incorporating PV, battery storage, end-use loads, and
building management systems. The pilot is demonstrating Geli technology for increasing the value of distrib-
uted resources, both for CSM and the larger grid. The other two projects involve zero-net-energy (ZNE) building
retrofits in San Francisco. They began with a technology discovery phase, including a call for ZNE innovations that
was publicized by other Incubatenergy Network members. Together, these ProspectSV projects demonstrate the
value of collaboration and public-private partnerships in developing pilots that would not otherwise be possible.

with the opportunity to present
their innovations at a demon-
stration day or pitch-type event
with an audience of investors,
corporate partners, and other
important stakeholders that can
help with technology develop-
ment and deployment. Often, ap-
plication, vetting, and mentoring/
training processes are employed
to help ensure that entrepre-
neurs are ready to compete. One
example is the First Look West
(FLoW) competition, which works
with earlier-stage companies such
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as those involved with the Clean-
tech UP program. FLoW offers
both “Transformational Idea” and

“Ready to Commercialize” tracks.

Similarly, the CET Challenge, pro-
filed in Case Study 2, provides a
cash infusion to advance energy
innovations through both a stu-
dent track and at later stages of
development, having supported
almost 100 startups to date.

Pilot Demonstrations. Support
programs with an emphasis on
pilot demonstration help entre-

preneurs secure funding and
develop partnerships required to
test their innovations in the real
world and expand their customer
bases. The Energy Excelerator in
Hawaii represents one example.
Working closely with Hawaiian
Electric, companies such as Stem,
Shifted Energy, and Ibis Networks
have been able to pilot later-stage
technologies. As described in
Case Study 3, Prospect Silicon
Valley (ProspectSV) is launching
pilots by drawing on public and
private support mechanisms.
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Deployment

The transition from development
to deployment is not sharp, fast,
or easy for clean energy inno-
vations, creating the need for
extensive support during pilot
demonstration and then scale-up.
Fundraising is critical, with a vari-
ety of different sources spanning
government programs and foun-
dations and including angel in-
vestors, VC, and project finance.
A recent MIT Energy Initiative re-
port examined why the VC model
has not worked well in the clean
energy industry, where scaling in-
novations and displacing existing
technologies takes time, can be
expensive, and offers an unfavor-
able risk-reward profile for many
traditional sources of capital.

Recently announced increases

in long-term funding by govern-
ments and global philanthropy
and technology leaders are tar-
geted at fostering, accelerating,
scaling, and quickly deploying
clean energy solutions. Examples
include Mission Innovation,
which engages the United States,
China, and many other countries,
and the Breakthrough Energy Co-
alition, co-chaired by Bill Gates

Case Study 4: EPRI - Utility Engagement

Per stages shown in the technology readiness level (TRL) diagram,
EPRI engages its utility members in cultivating applied innovation
through scouting and exploration (TRL1-3), in developing applica-

tions through lab validation and testing (TRL4-5), and then in accel-

erating commercialization through pilot testing and demonstration

(TRL6-7) and coordinated early deployment (TRL8). New connec-
tions developed through the Incubatenergy Network are leading

to a growing number of EPRI scouting and application studies, pilot
projects, and larger programs helping startups advance technology
readiness in partnership with utilities and other stakeholders active
in various stages along the clean energy innovation pathway.
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Formulated
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Research
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Early
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Subsystem
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Early
Commercial
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Technology
Readiness
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Bidgely, fostered by Energy Excelerator, has participated in EPRI laboratory research and is partnering with several
utilities around the world to deploy its non-intrusive load monitoring system. Chai Energy, emerging from LACI, is
working with PG&E, SDG&E, and SCE to employ a smart metering app to increase grid-edge flexibility in California.
Ibis Networks, also supported by Energy Excelerator, is running a program with over 1,000 plug-load management
devices deployed across three university campuses. UtilityAPI, accelerated by Powerhouse and helped by Energy
Excelerator, has deployed its data collection solution with utilities such as National Grid, Pepco, and Xcel Energy.

ConnectDER, supported by Energy Excelerator, is running pilot programs for its plug-and-play PV interconnection
technology with Arizona Public Service, Austin Energy, Hawaiian Electric, and National Grid. AllCell Technologies,

fostered by CET, is working with EPRI to test a phase-change material developed to manage heating within lithium-
ion battery systems as a possible option for standalone high-efficiency thermal energy storage applications. Shifted
Energy, helped by Energy Excelerator, has run tests of its water heater preheating system for storage of renewable
energy in an EPRI-Hawaiian Electric pilot.

and designed to bring additional
private capital into play. Strong
and sustained policy commit-
ments and pricing signals also
are essential for fostering market
transformation and reducing cost
barriers to deployment.

Even as entrepreneurs address
the challenges of securing fund-
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ing, finding customers, scal-

ing production, and expanding
markets, they often must make
modifications and enhancements
based on lessons learned and
customer feedback received in
deploying their technologies
through real-world demonstra-
tions. Working in close coopera-
tion with industry groups and

trade allies can help facilitate this
process. Clean energy incubators
and startups are increasingly tak-
ing advantage of the opportunity
to collaborate with commercial-
ization partners like EPRI and its
members on a facilitated path to
market adoption. Case Study 4
highlights some examples.
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Through EPRI, utilities, other en-
ergy companies, and additional
members pool funding to sup-
port research, development, and
demonstration projects across all
aspects of electricity production,
delivery, and utilization. Collabor-
ative work often includes govern-
ment support and involves tech-
nical teams spanning EPRI staff
scientists and engineers, utility
and other experts, major equip-
ment vendors, and additional key
commercialization partners.

More than 10 startups supported
by Incubatenergy Network mem-
bers have engaged in technology
development and demonstration
projects supported by EPRI mem-

PARTNER F

bers. Several were featured at the
network’s August 2016 meeting in
Los Angeles. Additional collabor-
ative projects are being pursued.

Building Clean Energy
Ecosystems

Strong regional clusters of clean
energy innovation like those
shown in Figure 5 have emerged
across the United States, comple-
menting national efforts to sup-
port entrepreneurs. Incubator
programs serve a natural conven-
ing role because of their position
in the middle of the development
cycle and their reach into both
the research and deployment
phases.
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Figure 5 — Sample Regional Clean Energy Clusters

CET, Oregon BEST, and some oth-
er leading incubators offer for-
mal connector programs, while
organizations such as the New_

England Clean Energy Council
and CleanTx exist largely to build

regional momentum. Collabora-
tion and cross-fertilization among
diverse stakeholders and organi-
zations help strengthen overall
support plus avoid duplication of
effort.
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Listed below are six geographic
clusters with existing incubators
at the center:

¢ Northeast: Greentown Labs &
ACRE

e Southeast: CLT Joules

e Southwest: ATI

e Midwest: CET & NextEnergy
* Rocky Mountain: Innosphere

* West: LACI, Energy Excelerator,
ProspectSV, Powerhouse,
Cyclotron Road & Oregon BEST

As shown in Figure 5 for the U.S.
Midwest, CET in Chicago and
NextEnergy in Detroit connect
with research stakeholders, rep-
resent main players in technology
development, and support tech
transfer with utilities and others
later in the process. University
and lab programs such as I-Corps
Energy & Transportation are avail-
able to help early-stage entrepre-
neurs take their research into the
development stage. Case Study

5 highlights the innovation path-
way followed by SiNode Systems
and SkySpecs.

As shown in Figure 5 for Califor-
nia, entrepreneurs at national
labs and universities may flow

Case Study 5: SiNode Systems & SkySpecs

SiNode Systems is developing
advanced materials for the
next generation of lithium-lon
batteries. Supporters include
universities and labs, sev-

eral incubator and accelerator
programs, government agen-
cies, and large corporations.
SkySpecs makes drones for
inspecting wind turbines, trans-
mission lines, and other large
structures. After emerging
from University of Michigan,
the startup has been fostered
by federal funding, incubators,
accelerators, and investors as it
moves into commercial dem-
onstration.

into earlier-stage incubator and
accelerator programs such as the
Cleantech Open, Cyclotron Road,
FLoW, and Powerhouse. LACI
typically supports development
at later stages, while Energy Ex-
celerator, investors, corporations,
and other partners help bring
technologies to market within the
state, in other states, and interna-
tionally. Case Study 6 character-
izes the ecosystem providing sup-
port to FreeWire Technologies.
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MIDWEST STARTUP EXAMPLES: SiNode Systems & SkySpecs
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Research

The Incubatenergy Network has,
to date, been quite successful in
encouraging greater collabora-
tion between leading incuba-
tors and accelerators around the
country, as well as in strengthen-
ing their connections to national
agencies and organizations. For
example, Greentown Labs recent-
ly announced a strategic partner-
ship with Oregon BEST and has
established similar relationships
with LACI and others.

Commercial
Demo

Pilot Demo Market Adoption

Robust innovation clusters exist
in some U.S. regions, but others
are less well organized. Expand-
ing and extending connector
programs, events, and resources
could help encourage greater
development of regional ecosys-
tems and stronger collaboration
between them.

The Incubatenergy model also
could be applied regionally and
nationally to increase coordina-
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http://greentownlabs.com/
http://ufl.nyc/programs/acre
http://www.cltjoules.com/
http://ati.utexas.edu/
http://www.cetonline.org/gogreen/renewable-2/
https://www.nextenergy.org/
http://innosphere.org/
http://laincubator.org/
http://energyexcelerator.com/
http://prospectsv.org/
https://powerhouse.solar/#intro
http://www.cyclotronroad.org/
http://oregonbest.org/
https://www.nextenergy.org/icorps/
https://www.nextenergy.org/icorps/
https://western.cleantechopen.org/
http://sinodesystems.com/
http://www.skyspecs.com/
http://greentownlabs.com/greentownandoregonnetwork/
http://greentownlabs.com/greentownandoregonnetwork/

tion for groups such as universi-
ties, foundations, institutional
investors, and corporate partners
across clean energy, high technol-
ogy, and other industries. Adding
an international component to
the overall strategy for strength-
ening the U.S. clean energy eco-
system represents another op-
portunity.

For example, KIC InnoEnergy—a
commercial enterprise that brings
together utilities, universities,
research institutes, and other en-
tities to support entrepreneurs
in several European countries—
attended the August 2016 Incu-
batenergy Network meeting and
is working to build new partner-
ships through the network and
with its members. Also, Energy
Excelerator and EPRI recently col
laborated to introduce Shifted
Energy, FreeWire Technologies,
and other startups to utilities

in Asia through a demonstrator
event held in Korea. Other in-
vited startups included AutoGrid
Systems, which provides an ap-
plication program interface for
distributed resource integration,
and BK Litec, which makes smart
high-efficiency light bulbs.

Case Study 6: FreeWire Technologies

FreeWire Technologies, which offers mobile EV
charging systems, has been supported primarily
through the western regional clean energy eco-
system. Along the path to commercialization, the
company received support first from University
of California Berkeley and another technology
developer, next transitioning to LACI for incuba-
tion services. Energy Excelerator then selected
the Mobi charging unit for demonstration
project funding in pilot deployments engaging
utilities and customers in Hawaii and Asia. The
company is now working to partner with large

CALIFORNIA STARTUP EXAMPLE: FREEWIRE TECHNOLOGIES

STARTUPS LINK THROUGH MULTIPLE RESOURCES TO GROW THEIR VENTURES
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corporations around the world.

Incubatenergy Network members
are interested in continuing to
expand their reach by developing
partnerships with other organiza-
tions around the world.

Conclusion

Successful clean energy entrepre-
neurs follow many different paths
and, often, an iterative process as
their innovative solutions journey
through the research, develop-
ment, and deployment phases.
Typically, tech transfer support

is provided by diverse organiza-
tions—starting with universities
and labs, then on to incubators,

Pathways to Success: Clean Energy Innovation Ecosystems

accelerators, public-private fund-
ing sources, corporate partner-
ships, and others. The biggest
challenge is to bridge the “valley
of death” and advance technolo-
gies through the prototyping and
piloting stages.

Since its launch in early 2015, the
Incubatenergy Network has dem-
onstrated that bringing together
leading incubators, building on
support networks existing around
the country, and expanding col-
laboration among regional and
national stakeholders can help
strengthen the U.S. clean energy
innovation ecosystem.
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Partnering with incubators and
support networks around the
world—and creating opportuni-
ties for U.S. entrepreneurs to ac-
cess these resources—promises
similar benefits.
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http://www.kic-innoenergy.com/
http://www.auto-grid.com/
http://www.auto-grid.com/
http://bklitec.com/
http://www.freewiretech.com
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ABOUT RESOURCES

The Incubatenergy Network is a community of clean energy incubators www.incubatenergy.org
distributed around the country, working together to share best
practices and build connections for supporting the entrepreneurs who
are driving innovation in the energy industry.

www.twitter.com/incubatenergy

www.facebook.com/incubatenergy

EPRI
The network is supported with funding from the U.S. Department of Beth Hartman, 720.618.1542, bhartman@epri.com
Energy and the Electric Power Research Institute (EPRI), managed in NREL
partnership with the National Renewable Energy Laboratory (NREL). Meghan Bader, 303.549.7792, meghan.bader@nrel.gov

Acknowledgment: The information, data, or work presented herein was funded in part by the Office of Energy Efficiency and Renewable Energy (EERE), U.S.
Department of Energy (DOE), under Award Number DE-EE0006653.

Disclaimer: The information, data, or work presented herein was funded in part by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility

for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does
not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof.

Citation: This white paper was developed by EPRI, in collaboration with NREL and members of the Incubatenergy Network, and with thanks to DOE for
creating many of the figures shown. It may be downloaded from www.incubatenergy.org or from www.epri.com as EPRI product 3002009410.

P U.S. DEPARTMENT OF

ENERGY =2l

ELECTRIC POWER :'=~: N RE L
RESEARCH INSTITUTE =

NATIONAL RENEWABLE ENERGY LABORATORY



http://incubatenergy.org/
https://twitter.com/incubatenergy
https://www.facebook.com/incubatenergy
http://www.incubatenergy.org
http://www.epri.com

