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Millions of $

The U.S. has led the world In
Investment in PV technologies

VC & PE Solar Investments by Region and Technology*
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« The US is the most diversified in solar

technologies receiving VC and PE financing,
with substantial investment in thin film PV,
as well as CPV and CSP
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EN ERGY Renewable Energy

More than 100 U.S. solar start-ups
and $2.5B in commercial investment
in 2008 alone

Supply chain companies also have a
strong presence in the U.S.:
* Equipment manufacturers
* Polysilicon producers
* Materials and specialty chemical
suppliers
* Glass companies

Leading solar research universities
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U.S. share of PV production has fallen significantly  us oeessruestor | gnergy Efficiency &

over the last 10 years to 6% of global output ENERGY | Renewable Energy

Global & U.S. annual PV production Cumulative Installed PV

by region (thru 2008)
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* U.S.is not currently a major manufacturer of PV products
*  Dramatic growth in PV manufacturing in China, Taiwan, Malaysia, and the Philippines
*  Many PV companies that started in the U.S. have moved most of their manufacturing overseas
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Domestic manufacturing will drive us.versarnwror | Eneray Eficiency &

EN ERGY Renewable Energy

green jobs growth in the U.S.

Jobs per MW of PV installed

US has 6% Domestic
worldwide PV | -t 1ation o 22-37 dir.ect jobs
Ikialstiebie bl jobs = per MW installed

In the US

o 2X multiplier when
factoring entire
value chain

US has 40%
worldwide poly

Silicon and Cell Maodule Inverters R&D, Installation Total
wafers  manufacture manufacture services,
operations

B All system types B Distributed systems
New Energy Finance 2009

« U.S.is anet exporter —in 2008, U.S. installed 0.34GW and produced 0.41GW
* For residential PV systems, 54% of the jobs are in installation — which must be in the U.S.
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U.8. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

PV Manufacturing Initiative background

* The PV Manufacturing Initiative evolved in response to:
1. Requests by industry to do more to help start-up PV companies succeed.
2. Requests by universities to fund additional applied research as an integral part of PV
workforce development.

3. Expectations that reaching cost targets for PV will require additional collaboration
and some standardization.

* DOE has developed the concept through:

* National Academies’ Workshops
* “The Future of PV Manufacturing in the United States”
« “Partnering for Photovoltaic Manufacturing in the United States”
» Links at http://sites.nationalacademies.org/PGA/step/index.htm

* Request for Information (RFI)

e Link to summary report at
http://www1.eere.energy.gov/solar/pdfs/rfi_pv_manufacturing_initiative.pdf
* National Renewable Energy Laboratory (NREL) report
* “Consortia Focused on Photovoltaic R&D, Manufacturing, and Testing: A Review of Existing
Models and Structures”
* Link at http://www.nrel.gov/docs/fy100sti/47866.pdf

« Direct discussions with industry and other potential stakeholders
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Examples of consortia in other fields ENERGY | reeueni trany

sﬁ\c@ SEMATECH (Semiconductor MAnufacturing TECHnology)

Crystal Clear Consortium - 6t Framework Program of the European Union Semiconductor

PV, Electronics
Manufacturing
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Center for Advanced MicroElectronics Manufacturing (CAMM)

FlexTech Alliance (former U.S. Display Consortium)
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National Center for Manufacturing Sciences (NCMS)

National Center for
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SEMATECH Initially focused on clear, ..o | energy Eficiency &

defined goal for photolithography ENERGY | renewabie Eneray

SEMATECH (SEmiconductor MAnufacturing TECHnolo
SEMATECH ( g 9y)

Consortia Purpose:
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Worldwide Semiconductor Market Share: 1982: 2000, Source: SIA
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U.S. PV industry can benefit from us.emasrusnr or | Energy Efficiency &

increased collaboration and coordination ENERGY | renewatie Eneray

* PV industry differs from IC industry — multiple cell processes and technologies

« ldentification of common needs and developing technologies that will enable competitive
advantage for U.S. companies are still important and relevant goals for the PV industry

Worldwide PV Market Share by Country

60%

50% /\

Japan/ \
40%

> /<

20%

10% — Europe

Other \/ \ ——Japan

——Q0ther

0%

Worldwide PV Market Share by Country: 2000-2008. Based on PV cell/module shipments

Source: Mints and Tomliinson / Navigant
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U.8. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

PV Manufacturing Initiative goals

» A FOA for a multi-year effort of up to $125M has been designed, in which consortium,
user facility, and hybrid approaches are being solicited

* The FOA includes both University-Focused and Industry-Focused topics

« To ensure a strong and coordinated domestic PV industry, and to accelerate:

. the creation of a robust U.S. PV manufacturing base, including differentiated technologies and a
strong infrastructure and supply chain

. the development of a highly trained PV manufacturing workforce

. the commercialization of cutting edge technologies

 To support collaborative approaches in order to:
. leverage limited R&D budgets (industry & Federal), and to offer pooled risks & benefits for

partners

. Improve responsiveness to industry needs and market conditions

. catalyze coordination within industry, including collaborative research and shared resources and
facilities

. accelerate development and commercialization of PV manufacturing and process technologies
through close partnerships between companies, universities, and other non-Federal stakeholders

 To translate domestic PV innovation into domestic manufacturing
. off-take strategy for commercializing successful R&D outcomes will be required
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The PVMI solicitation will have two topics — us. oemaruenr or | Enerov Efficiency &

University-Focused and Industry-Focused ENERGY | Renewable Energy

Goal is to support and fund an organizational and/or facility structure that will identify
manufacturing R&D needs and solicit, select, coordinate, monitor, and/or otherwise enable R&D projects

UNIVERSITY-FOCUSED TOPIC INDUSTRY-FOCUSED TOPIC
Model 1 é Model 3
: . : Model 2 :
University-Focused : Manufacturing
. Industry Consortia -
Consortia Development Facility
 University conducted process and ¢ Industry consortium with shared IP on  User facility for process
cross-cutting research but must . process and cross-cutting research development with individual

have clear industry sponsorship. companies maintaining exclusive

e University involvement for )
: y ownership of IP

- Constant funding over first 5 years :  Workforce development
-« Decreasing Federal funding and * Decreasing Federal funding and
- self-sustaining over first 5 years self-sustaining over first 5 years

Available for National Lab Participatio

$5M total per year, 20% cost-share | $25M total per year (initial funding), 50% cost-share minimum

All PV technologies are eligible (wafer, thin film, GaAs/concentration)
DOE would have oversight of all awards but leave significant discretion to participants on making awards
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University-Focused Initiative: us. oemaruenr or | Enerov Efficiency &

Consortium Mode| ENERGY Renewable Energy

—t

Consortium Manageme
Organization
*Recruit and manage members
*Develop and manage research

orpotate Advisors

Sponspr research projects
Membership dues

Provide guidance on industry needs

projects
«Manage IP Company 'y

Ompa Company

6 #2
Consortium

Management

Organization |
Company Company
ki .
National
Company — 4
e

User

Development
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Labs
University
#4
— SITY PERFO
Other Detalls
‘5 year progra
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University Performers Consortium o d?ng
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Industry-Focused Initiative: s oeraxruenr o | Energy Efficiency &

Consortium Model

Consortium Management
Organization
«Recruit and manage members

*Develop and manage research
projects e

EN ERGY Renewable Energy

Industry Members

. Develop research topics
Conduct research
Membership dues

*Manage IP PV Module

Company #2

PORATE MEMBE PV
Component

Company #

PV Module
Company #1

Consortium
Management
. Organization

NEVTNE 2 eV S
b Equipment Component Economic
Labs _ Supplier #2 , Company #2 _Devlp. Office

o PV — %M
Equipment

Trade \ _ Supplier
Association |} h

NON-CORPORATE ROLES U”igjsity-
B Consortium prog
Other Menr 5M per vear tota
. - funding
as cost share
rti wned |P
: agreed to by

uU.S.
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Industry-Focused Initiative: us. oesasrunt o | Energy Efficiency &
Manufacturing Development Facility Model ENERGY | Renewable Energy

University-

s Manufacturing
Development
PV Module ¥ FaClIlty

Company #2

Management Organization

Industry-Led
Consortium

~~~~~ In-Kind
B\ Support

Equipment
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Comparison of Three Models

Management

Primary Performers

Additional Partners

IP Ownership

Non-DOE Revenue
sources

DOE Funding

Cost-Share

University-Focused
Consortium

Consortium Management
Organization (not-for-profit)

Universities

Industry companies, others

University conducting
research (or shared with
corporate sponsor as
determined by consortium)

Universities, Corporate
Members

$5M year total for 5 years

20% non-Federal

U.S. Department of Energy — Solar Energy Technologies Program

Industry-Focused
Consortium

Consortium Management
Organization (not-for-profit)

Industry companies — module

companies, component
companies, equipment
suppliers

Universities, State Economic

Dev Organizations

Consortium

Corporate Members,

Economic Dev Organizations,

Equipment or Material
Suppliers

U.85. DEFARTMENT OF

ENERGY

Manufacturing
Development Facility

Single company
(not-for-profit or for-profit)

Primary customers are
industry companies —
startups and established
companies

Equipment and material
suppliers

Company using facility

Investors, User Fees,
Equipment or Material
Suppliers

$25M per year initial with decrease over 5 years

50% non-Federal, with higher cost-share judged favorably
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Examples of potential areas of R&D need —
U.8. DEPARTWENT OF Energy EfﬁCiency &

industry to determine critical barriers to improved ENERGY | Renewable Energy
efficiency, lifetime, cost, uniformity, throughput, etc.

Manufacturing and Fundamentals Cell, Module, and Device Innovations

PV Manufacturing-Scale Equipment and Processing Optical Layers

Large-area, high-throughput deposition — process Anti-reflective coatings
uniformity, reproducibility, and control (incl. stoichiometry,
phase, doping, defects)

Transparent conductors — new materials or deposition

Continuous / roll-to-roll processes Light trapping surfaces and layers

Contacts and Metallization

Advanced atmospheric deposition and printing processes

Advanced contacts — high aspect ratio, low barrier, low

Material handlin
J interfacial recombination

Metrology and Test Equipment

Alternative non-silver materials

Rapid, in-line, large-area sensors, diagnostics, and

feedback control Interconnect / soldering processes

Encapsulants and Protective Coatings

Reliability and Durability
Flexible, transparent moisture barriers

Understanding of degradation mechanisms

Tedlar, EVA, and edge sealing improvements and
alternatives

Alternative Substrates and Approaches

Accelerated aging — test methodologies and tools

Defect Fundamentals, Modeling, and Control

Grain size and boundaries, dislocation densities ]
Improved wafering

Dopants, impurties, and diffusion (incl. gettering) Eilm silicon

Carrier and recombination dynamics

Physics of novel / next gen device designs

Heterogeneous interfaces and properties : ) o
Selective architectures and fabrication processes

Passivation - -
Tandem cells, intermediate-band cells

Feedstock / precursor purity and quality

U.S. Department of Energy — Solar Energy Technologies Program Slide 16



Approximate timeline for us.oepaxruewt or | Eneroy Efficiency &

PV Manufacturing Initiative ENERGY | Renewable Energy
Concept Full
FOA Paper Feedback Application Reviews  Selections Selections
Released Due to Applicant Due Complete Made Announced
4/21/2010 6/3/10 ~6/25/10 ~8/9/10 ~10/22/10  ~11/19/10 ~12/17/10
== (43 Days) —l— (67 Days) )I (74 Days) j
(184 Days) (28 Days)
(212 Days) (28 Days) p
(240 Days) >

Concept Paper — due 43 days
after FOA issue date

Full Application — due 45 days
after concept paper feedback

Selections likely announced in
December 2010

U.S. Department of Energy — Solar Energy Technologies Program Slide 17




Concept papers required as part of U pesasruzer oF

Energy Efficiency &

application process ENERGY | renewabie Eneray

*  Final input on feasibility of OB PElEEl NG UIRETEmE
approaches and go / no-go . Organizational Objectives
d e Ci Si on on fU” FO A 0 Strategic technical objectives, the specific strategy and operational framework

for meeting these objectives, and how meeting these objectives will address
deficiencies in U.S. PV manufacturing.

* Technical objectives and

. . 0 Technically detailed at the sub-module, sub-cell materials, and/or
business model to achieve Srases (v
man UfaCthlng |mpaCt and 0 Linked to the structure and dynamics of the U.S. PV industry
Self SUffICIenCY- o Include quantifying activities and objectives in each specific area
; 0 The parts of the supply chain expected to be the main participants in the
¢ FeedbaCk tO appllcants proposed organization ,and how they will commercialize / implement the

technologies or advancements developed through the organization

* Encouraging / discouraging
full application

0 State any assumptions about future industry dynamics or structure

* Suggested areas for . Capabilities and Resources
improvement 0 Members that have committed or otherwise stated strong interest in
sponsoring the proposed organization
© Due June 3, 2010, at o Categorization of the level of interest
11:59 PM Eastern Time o General capabilities, expertise, and/or resources of each member
. . o Initial P/L estimate for the organization with expected funding sources and
* Maximum 10 pages in length e
° i i i o0 Sources of funding broken out by type — including member or user
Requwed for full appllcatlon fees, DOE funding, funding from state organizations, and other
sources

0 Expenses broken down between capital and operations
o0 Any in-kind resources described and quantified
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Full application: e -
ENERGY | ravcrane oy

merit review criteria

Review Criteria Scoring Criteria
9-10 Superior
7-8 Good

5-6 Satisfactory

Criterion 1 (20%): Organization Objectives
Criterion 2 (25%): Management and Business Plan
Criterion 3 (20%): R&D Plan

Criterion 4 (15%): IP Plan

Criterion 5 (20%): Capabilities and Resources

3-4 Marginal
1-2  Unsatisfactory
0 Deficient

Program Policy Factors

» Leveraging of projects to maximize programmatic objectives (best value to the
government as evidenced by Cost Share or other contributions)

 Significance of Organizations’ and Facilities’ Impact (on the PV industry)

» Geographic Diversity

* Program Diversity

U.S. Department of Energy — Solar Energy Technologies Program Slide 19




Full Application Evaluation Criteria:

All Topics

U.8. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Criterion 1. Organization Objectives
(Weight: 20%)

eDegree to which the applicant demonstrates a deep
and technical understanding of the domestic PV
industry’s needs. Adequacy of the description of
technology barriers, scale-up challenges, and
collaborative opportunities for the proposed technology
focus.

eExtent to which the organization’s objectives and
technology development goals will meet industry needs,
strengthen the competitiveness of domestic PV
manufacturing, and translate into increased PV and
supply chain manufacturing and employment that
remain in the U.S. Degree to which the organization’s
technical objectives, strategy, and operational
framework would successfully address deficiencies in
U.S. PV manufacturing and thereby help develop a
more robust domestic PV manufacturing base.

sLikelihood that the main participants in the proposed
organization will be able to commercialize or
otherwise implement the technologies or advances
developed through the organization.
Reasonableness of any assumptions about future
industry dynamics or structure made in support of this
commercialization or implementation plan.

eExtent to which the organization addresses potential
synergies among universities, the national labs, and
the PV industry for advancing PV manufacturing
innovation, education, and workforce development.

Criterion 2: Management and Business Plan (Weight: 25%)

Extent to which the management plan presents a thorough understanding of the issues and
challenges associated with the proposed organization structure.

Extent to which the organization and membership structure maximizes industry impact within
the scope of the organization objectives. Adequacy and appropriateness of plans for
developing and optimizing membership.

o Topic | applications: Extent to which how industry involvement will be maximized
while still allowing research consistent with an academic environment. Credibility
of plan to solicit research participation from a broad range of academic
institutions. Likelihood of significant interaction, collaboration, and mentorship
between university participants and industry technical leaders.

o Topic Il applications: Extent to which university involvement will be maximized and be
supportive of industry research objectives.

As appropriate, the extent to which participation of foreign-based entities, in the context of
supporting domestic manufacturing, has been addressed.

Adequacy and credibility of the project timetable, including well-developed key milestones
and decision points.

Effectiveness of governance and leadership structures for achieving organization
objectives. Extent to which the roles within the organization, including lead organization(s) and
executive officers, governing boards and/or advisory boards have been identified. Adequacy of
structure and processes for supporting decision-making and ensuring responsiveness to
members’ needs.

Strength of the management approach and of strategy for communication and information
exchange among management and membership.

Adaptability of organization to changing industry conditions and needs, including the
adequacy of periodic review processes and decision criteria.

° For Topic Il, appropriateness of the proposed budget, including capital
equipment requirements and the degree to which equipment manufacturer
participation is leveraged.

Financial viability of applicant’s business plan. Extent to which plans for developing non-
federal revenue streams are viable and achievable. For Topic Il, likelihood that the project
can achieve financial self-sufficiency within 5 years.

U.S. Department of Energy — Solar Energy Technologies Program
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Full Application Evaluation Criteria: U pesasruzer oF

All Topics

Energy Efficiency &

EN ERGY Renewable Energy

Criterion 3: R&D Plan (Weight: 20%)

e Appropriateness of methodology for selecting and prioritizing R&D
projects that will be funded by the organization and/or supported in a
manufacturing development facility. Effectiveness of plan to manage
R&D funding, including from multiple cost-share partners where
relevant.

e Quality of proposed R&D management plan. Extent to which plan
will evolve to meet changing industry needs and market
conditions.

e For applications that include Manufacturing Development Facilities:
Adequacy and appropriateness of methodology for allocating
facility time among different projects and users.

¢ Robustness of the approach for R&D project oversight and
monitoring, including the conduct of stage-gate reviews,
implementation of review findings, and project termination.
Appropriateness of metrics for gauging project success.

Criterion 4: Intellectual Property (IP)
Management Plan (Weight: 15%)

* Adequacy of the IP management plan for supporting the needs of the
organization, its members, the broader PV manufacturing industry, and
the Department of Energy. Viability of approach to managing IP
ownership, IP security, and IP licensing. Appropriateness of
approach for negotiating and settling IP concerns, creating IP
agreements, and adding new members.

« Extent to which the IP agreements attached in Appendix 3
demonstrates that the IP issues inherent with collaborations are
addressed.

e Extent to which the IP management plan will support achievement of
the organization’s goals, including creating opportunities for
collaborative R&D and fostering an environment of trust amongst
members.

« Extent to which the IP management plan will minimize barriers to
company involvement and help provide an acceptable value
proposition to members and/or facility users. Appropriateness of
royalty distribution plan amongst organization members, former
members, and new members.

o Appropriateness and viability of the approach for disseminating
results of research to organization members, the scientific
community and the public.

U.S. Department of Energy — Solar Energy Technologies Program
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Full Application Evaluation Criteria: us.oerasrusr o | Enor Efficiency &

Al I TO p | CS EN ERGY Renewable Energy

Criterion 5: Capabilities and Resources (Weight: 20%)

» Extent to which the capabilities, experience, and qualifications of the organization and
its members are consistent with and support the proposed scope of work and the
organization’s objectives. Caliber, leadership capability, and successful track
record of organization’s primary executive officer(s) or director(s). Extentto
which the necessary management, business, technical, and intellectual property
personnel for supporting a high likelihood of success have been identified.
Adequacy of experience in successfully managing IP in a collaborative and/or multi-
user facility environment.

e Adequacy of the facilities, facility staffing and assignees and resources for
executing the proposed scope of work and their relevance for supporting high volume
PV manufacturing and the evaluation of viability and scalability of new technologies.

« Degree of support as evidenced by letters of commitment from anticipated
organization members, suppliers, and customers. Extent to which the application
includes commitments from multiple leading members from the PV industry that
indicate strong support and an increased likelihood of reaching self-sufficiency.

U.S. Department of Energy — Solar Energy Technologies Program Slide 22




Critical application information ENERGY | renavabie ney.

* Application Download
« Download Adobe Application Package at http://www.grants.gov/

« Click “Apply for Grants”, click “Download a Grant Application Package” link, enter
CFDA Number OR FOA Number, click "Download Package" button

* Application Submission

« MUST BE SUBMITTED THROUGH GRANTS.GOV TO BE CONSIDERED FOR
AWARD.

* Instructions in the Grants.gov User’s Guide

« Applicants are responsible for verifying successful transmission, prior to the due date
and time

* Questions and Answers About the FOA Content (before / after webinar)
«  Submit through the FedConnect Portal at https://www.fedconnect.net/
* Register as soon after FOA release as possible to have the benefit of all responses

More info:
https://www.fedconnect.net/Fedconnect/PublicPages/FedConnect Ready Set Go.pdf

U.S. Department of Energy — Solar Energy Technologies Program Slide 23




Critical registration requirements ENERGY |rorrae treny

- Allow at least 21 days to complete the required reqgistrations.

* Dun and Bradstreet Data Universal Numbering System (DUNS) number
* Obtain at http://fedgov.dnb.com/webform

« Central Contractor Registration (CCR) system
* Register at https://www.ccr.gov/ — update annually
» Designate an E-Business Point of Contact (EBiz POC)
*  Obtain a special password called an MPIN

* Grants.gov
* Register at http://www.grants.gov/
* Organization Registration User Guide: http://www.grants.gov/assets/OrgRegUserGuide.pdf.
* Applicant User Guide: http://wwwQ7.grants.gov/assets/ApplicantUserGuide.pdf.

* FedConnect
* Register at https://www.fedconnect.net/ — use “Register as a Vendor” link

« Create an organization account, requiring your organization's CCR MPIN

U.S. Department of Energy — Solar Energy Technologies Program Slide 24




U.8. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Summary

« Context and purpose

« Structure of FOA and solicited organizational approaches
« Examples of technology areas

« Concept paper and full application

e Selection criteria

* Registration and application process
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U.8. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Thank You

-

Contact Information:

Edward V. Etzkorn

=5 AAAS Science & Tech. Policy Fellow
=== Solar Energy Technologies Program
~ U.S. Department of Energy

2 Email: edward.etzkorn@ee.doe.gov
=== Phone: 202-287-1849
on the web: http://www.solar.energy.gov
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