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In the next years of the SAI, the DOE’s Solar Program
will focus on achieving price-parity and scale for solar
electricity generation from both PV and CSP

Photovoltaics (PV)

Distributed Generation,
on-site or near point of use

Concentrating Solar Power (CSP)
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PV program will target >30% market share for annual new capacity additions,

CSP program will target baseload price/dispatchability and GW-scale.




In the SAl's first year, DOE invested across the “map” of
U.S. players in R&D and market/regulatory efforts

U.S. Depariment of Energy
Energy Efficiency
and Renewable Energy

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

b

Solar America City |_\
Portland {:}

Solar America City

‘Solar America City
P 7“"‘;';; Salt Lake City
olar America
: Tech. P . !
San Francisco ngtﬂejgmpway , Incubator:
Tech. Pathway Nanosolar Incubator: AVA Solar
Partnership PrimeStar Solar

Miasolé

Incubator:

CaliSolar

EnFocus Engineering ¥ o Bkt B

Solaria - : 2 . i P

SolFocus | b j.
SoloPower

Tech. Pathway Partnership

State Tech Outreach
Natl. Conference of
State Legislatures

Amonix
Tech. PathwayPartnership Solar America
. Boeing San Diego

Solar America City
Tucson

Solar America Showcase

-
Activities:

Transforming Markets and Creating Demand

Forest City Military Communities m

\ Tech. Pathway Partne
Dow Chemical

Vo
Solar America City,

Madison {3

‘Solar America City
Ann Arbor

Incubator:
MicroLink Devices

Tech. Pathway Partnership

Utility Technical Outreach

Solar Electric

Solar America City Solar America Gity
Austin New Orleans

‘}3 0

e

solarAmerica lnitiative’Across America

State Tech Outreach
Clean Energy Group

| e
=

rship

Tech. Pathway Partnership

United Solar Ovonic Tech. Pathway

Partnership
GreenRay

Tech. Pathway
Partnership
Konarka

PV Capacity Credit Study
State University of New York

’)

Solar America City
New York

Solar America City
Pittsburgh

Tech. Pathway Partnership
General Electric

State Tech Outreach
Natl. Assoc. of Regulatory
Utility Commissioners

Incubator:
Plextronics

BP Solar
Incubator:

Blue Square Energy

SAl Federal Project
Smithsonian Institution

SAl Federal Project
Architect of the Capitol

Power Association

Resource Potential

for flat-plate collectors
S [ Excelient
. [ Very Good
O ] Good
Solar America Showcase [ Moderate

Orange County Convention Center

“The background of the map shaws the
vich sofar energy resouree Wt is ubiguitous
‘acrogs the entire US.

-

Developing Products and Building Supply

. Codes and Standards: ‘ State Technical Outreach: {:}Solar America Cities: 0 Solar America PV Capacity Credit Technology Pathway > PV Module Incubator:
Solar America Board of Clean Energy Group (VT) Ann Arbor (M) Showcases: Valuation Study: ::1""?’5;"5: AVA Solar (CO)
: " —_— on
Codes and Standards (NM) National Assn of Regulatory ;ui:lﬂl (T):)CA, City of San Jose (CA) ﬁtﬂteYUnll(v&r?(;ty of e ;x((cml Blue Square Energy (MD)
” " ili e erkeley ity Mili ew Yor y
. Utility Technical Outreach: Utllrty pominklokisibo) Boston (MA) ggz‘:ll?;% e'\g'!:ﬁ{y Ticsan EBetHe BP Solar (MD) GaliSolar (CA)
Solar Electric Power g::{g"fl ?;::zﬁ:‘}%g; Madison (W) DraniE oLt Comvantion Power (AZ) Dow Chemical (MI) EnFocus Engineering (CA)
Association (DC) ol New Orleans (LA) e ntg (L) General Electric (DE) MicroLink Devices (IL)
The Solar America Initiative (SAI) is ing the af solar i New York (NY) GreenRay (MA) Plextronics (PA)
including phatowaltaics (PV) and concentrating solar power (CSP) systems, with the goal of 3 SAl Federal Projects: Konarka (M
‘making them cost-competitive across all sectors by 2015. This wark could nat be Pittsburgh (PA) Q i u Miasold (CAN PrimeStar Solar (CO)
stul without the of all in the solar This may Portiand (OR) Architect of the iasolé (CA) g
P Solaria (CA)
illustrates the location of several SA! participants... from Solar America City awardees who Salt Lake City (UT) Capitol (DC) Nanosolar (CA)
will be developing solar projects and building awareness in their respective communities to " . 5 Soliant (CA) SolF CA)
multinational corporations wha will work in strategic alliances with other companies, San Diego (CA) i@;ﬂiﬂ:%c) SZH?'UV\:BT :CA) Sologf)uwsef' (C)A)

San Francisco (CA)
Tucson (AZ)

national and es to tackie solar Itis truly @

nationwide effort to create a Solar America,

United Solar Ovonic (MI)



Funding for the Solar America Initiative is accelerating
supply growth & adoption of PV/CSP technologies

Solar Energy Technologies Funding, FY0O1 — FY08
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Solar is emerging as a consensus priority for policy and funding

support, due to resource potential and public appeal.

* President’'s Request for FY07 was $148M, final FY07 CR provided $159M.
** President’s Request for FY08 was $148M, current House mark for FY08 is $200M. 4






Aggressive R&D and CSP project development could
displace most new fossil fuel plants in Southwest U.S. ‘&

]

Direct-Normal Solar Resource for the Southwest U.S.

T

Untapped Generating Potential

[ Solar energy in seven southwestern states
—AZ, CA, CO, NV, NM, TX and UT —
could generate more than 6X current U.S.
electricity needs

 Solar resource for 6,800 GW of versus
current nation-wide capacity of approx.
1,000 GW
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Significant Population Growth Centers
[ 15 of the 20 fastest-growing metro areas Potential Solar Generation Capacity by State

in the country are in close proximity to State |-ANd Capacity |Generation
solar resource Area (mi?) [(GW) (GWh)

By 2030, an estimated 41 million a7 19,279 2,468 5,836,517
dditional e wil 0 the West CA 6,853 877 2,074,763
additional people will move to the Western O > 124 575 643105
United States (from 90 million in 2000 to 5 589 715 1692 154
131 million people) Y, 15,156 1,940 4,588,417
TX 1,162 149 351,774

uT 3,564 456 1,078,879

Total 53,727 6,877 16,265,611




Primary CSP market will be states with quality solar
resource and aggressive RPS requirements

State RPS Requirement
Arizona 15% by 2025
California* 20% by 2010
Colorado 20% by 2020

Nevada 20% by 2015, 5% Solar

*10% by 2020 (co-ops & larg
| CA: 20% by 2010 munis)

— [ ]
Yt AZ: 15% by 2025 1

1¥ NM: 20% by 2020 (IOUs)
10% by 2020 (co-ops)

1 L+ CO: 20% by 2020 (10 Texas 5,880MW (~4.2%) by 2015

Potential CSP Markets

TX: 5,880 MW by 2

| HI: 2024 hy 2020 | [ state RPS
l.‘. ‘
o

| . State Goal
' £t Minimum solar or customer-sited RE requirement Solar water
* Increased credit for solar or customer-sited RE heating eligible

IPA: 8% Tier 1/ 10% Tier Il (includes non-renewables)
-



RPS requirements are driving development of >3GW
of projects for Southwest U.S. market

418.8 MW operating in U.S. Up to 3,353 MW Planned in U.S.

Plant Name  Location First Net Solar Solar Solar  Power Dispatchability r .
Yearof Output Field Field Turbine Cycle  Provided By Utility/State | Capacity | Company [ Technology -
Operation (MW,) Outlet Area  Effic.
et 2y | (MW) Status
Esl‘::_dgne E%U\UEI‘ Clty, 2007* 64 390 357,200 37.6 :fhoegsn None Southern Cal 500-850 SES Dish — Signed power
Edison purchase agreement
? Tuson, AZ 2006 1 300 10340 207  ORC None - - :

- San Diego 300-900 SES Dish — signed power
SEGS IX gj\mer k& 1991 g0 390 483,960 37.6 :Bhoegf“ HTF heater Gas & Electric purchase agreement
sesvin OPTC gg0 s a0 430376 O HTEheter Pacific Gas & | 500 Bright Tower —MOU

Electric Source signed
Kramer - 100 bar, .
seesv oo 198 30 300 oo as o Gastoler Pacific Gas & | 553 Solel Trough - signed
segsyrp  Kremer 1989 30 300 104280375  [00BAN o er Electric power purchase
Junction, CA reheat ag reement
StesV (TS s 30 39 20500306 G0 Gasbole : :
unction, steam Florida Power | 300 Ausra Trough - project
sgesqry  KEmer 1987 30 349 230300206 O oo poler and Light announced
Junction, CA steam
SEeSIV NS 0B 30 M9 230300305 0N Gasooler SW Utility joint | Est. 250 TBD TBD — multiple
' venture expressions of
sees1r DMELCA  igge 3 336 190338204 OB Gaspoler * :
B SR eam (APS) interest
_ - 40 bar,
SEGSI  Daggett,CA 1985 138 307 82,950 315 3hrs TES
steam

8

* In mid 2007 several Southwestern utilities requested proposals for the development of renewable power plants that will likely result in CSP projects




CSP industry is now pursuing multiple approaches to
Intermediate load power markets
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DOE Goals for Industry Technology Development & Projects:

* Intermediate power of 10 cents/kWh with by 2012
* Intermediate power of 7 cents/kWh with 2-4 hrs storage by 2015
« Baseload power of 5-6 cents/kWh with 12-14 hrs storage by 2020 9



More aggressive CSP program will accelerate RD&D on 4
troughs, advanced concepts, storage, and markets "

Inter-
mediate

Load
Power

Baseload
Power

Thermal
Storage

Technology

FY2008-FY2012

Establish/expand U.S. supplier
base through manufacturing
initiative, optical testing to
optimize receiver &
concentrator designs

FY2013-FY2016

Develop next-generation
system capable of
450°C operation
integrated with molten-
salt storage.

FY2017-FY2020

Develop advanced
collectors, receivers,
selective coatings, and
working fluids designed to
operate at 550°C.

Evaluate new concepts (e.g.
CLFR, distributed power
tower), test components, dish
technology designed for mass

& production

Down-select best
options, support
prototype designs,
identify key technology
improvement
opportunities.

Integrate high temperature
CSP systems with
advanced gas turbine/CC
technology, reduce system
cost through RD&D and
manufacturing initiative.

Develop thermocline thermal
storage, evaluate two-tank

| molten salt system, develop
| new storage medium and heat

transfer fluids

Adapt storage system to
advanced technology
design, address cost,
performance, operation
and O&M issues

Develop advanced thermal
storage up to 550°C for
troughs and up to 1200°C
for advanced CSP/CC
technologies.

Supporting Market Transformation Activities:
e Support State and utility deployment efforts

Work with Loan Guarantee Program to adapt loan guarantees to industry business process
Work with BLM, State and local governments to mitigate land and permitting barriers
Provide resource assessment to industry and utilities
Provide analyses supporting CSP access to transmission

10




Aiming for >1GW installations and baseload power, a
more aggressive DOE CSP program will have “room”
for any technology showing competitive potential

Troughs

» Optimize receiver and concentrator designs

* Develop next-generation collector designs and supply chain
» Scale-up plant size and increase operating temperatures

Advanced Concepts (CLFR, Towers, Dish-Stirling)

» Test new CLFR concepts in a power plant configuration

« Demonstrate new Tower plant designs to evaluate costs

» Address Dish manufacturability and Stirling engine reliability issues

Storage

» Develop advanced heat transfer fluids for more efficient
operation at high temperatures with molten salt

* Test innovative designs for low-cost storage options,
including thermocline tanks and new fluids for fields




2007 Priorities for the Solar America Initiative: CSP

Complete plan for accelerated CSP program with phased
strategy for intermediate-load and GW-scale baseload plants.

Complete selections and awards for initial industry funding
opportunity, and prepare for ramp-up if FY08/09 budgets allow.

Assure DOE LG program becomes engine for CSP development
— solicit increased applications and support negotiations.

Develop proactive strategy for land allocation to CSP project
development, supporting BLM and others as needed.

Develop proactive strategy to facilitate transmission access for
new CSP projects, supporting FERC and others as needed.

Establish manufacturing sector outreach program to help qualify
new high-volume vendors for CSP project developers.

Initiate financial sector education campaign, with emphasis on
assuring availability of debt capital for projects.

12
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PV industry is approaching grid parity across OECD,
due to virtuous cycle of policy-driven demand creation,
capital investment, and production growth

Historical and Projected Experience Curve for PV Modules

$100 S S S . :

Module Price (2006$/Wp)

Historical Prices _ ‘

| | 30% markup between Crystalline-Si ;
$10| SRR N (1992) | manufacturing costs and prices }
: } . from 1992-2005 f
DOE R&D Contractor N e | |

R I’l: d Cost ‘ \/ : : Progress Ratios project

eported LOSIS A } reaching $1/W at 210 GW
3 3 T 3 for 80% PR
$1 L Photon Consulting’s cost projection follows ~85% PR .~ || AR
1 10 100 1,000 10,000 100,000 1,000,000

Cumulative Production (MWp) 14



PV industry (both c-Si and TF’s) can achieve nationwide 4R
price parity by 2015 by maintaining learning curves and
gradually declining CAGR in line with historical experience

Historical and Projected Experience Curve for PV Modules

Module Price (2006$/Wp)

$100 ----------------- S S S S .
|
j Historical Prices
$10 |- A ~ T i
| ; (29 CdTe: 0.7 GW for 80% PR
Thin Films 1 ‘ i
. , : _Qi. 0
 a-Si 3 ~N @ Si: 1.8 GW for 80% PR : :
(Unisolar & Kaneka) : Y R ‘ |
—— 3 | x-Si: 100 GW for 80% PR
CdTe @..‘”“ '0‘..‘.' /
(Frst Solar) e | 5
$1 :. (501507 oW P O(2015: TBEW ) sy iy
1 10 100 ,000 10,000 100,000 1,000,000

Cumulative Production (MWp) 15



Production is expected to ramp quickly through 2010, as 4§
shipments catch up to capacity and new suppliers enter ¥

12 Projected Global PV Production-Demand, 2005-2010

Photon (2006)

Piper (2006)

Global PV Production-Demand (GW)

* Goldman projection
is for demand
** Navigant projection
is for accelerated case

2005 2006 2007 2008 2009 2010

Analyst forecasts for global production/demand vary based on different expectations

on ramp-rate for polysilicon, thin films, and downstream channel evolution.
** Note that all analyst estimates for 2010 have since been increased by 25-50%.




If SAI price reduction trajectory is realized, with tax 2
stimulus extension and improvements to grid policy, U.S. @ : ) &
market could grow to absorb >15GW of installs by 2015

e 4

—_ —_
N =
1 1

—_
o
1

Cumulative Installed Base of PV (GW)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year Source: DOE/Navigant High-Fidelity 17
U.S. Market Penetration Scenario Model



To maintain relevance in an expanding industry, DOE is
focused on “validating” new technology and accelerating
change in supply chains and business models

OO

$16 - US Pv Industry and SETP - 25% TECHNICAL IMPROVEMENT OPPORTUNITIES X
TER 1 TI0s TER 2TI0s '(fa' Reliability
Modules Module [—
Absorber
$1.4 - . Cells and Contacts
Fraction of US Industry* | g:m::ﬁs
$1.2 1 Inverters & BOS ml;ur::rcmmg
Inverter Software
Inverter Gory
— 1 Inverte ; Q siring
& S0 1 15% S — =
© I ——
8 Storage ,Q\e sideration)
o™d $0.8 7 SER! 0\) =ins Engineering & Integration -ﬁﬁ
= V danufacturingAssembly . |
ion/Mai |
a 506 - US |I](i UStIy i i 10% - V M = High-Impact Opportunities I = Moderate-Impact Opportunities
qalj, i
$0.4 A /Ida Ip
: g Te Ly
+ 5% Ch f, MU
Or In i =~
$02 1 .. Ves t =
SETP PV Budget Ors $
- m— ———— Ff AN
$00 = 0% s SOLARIA /'
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Implications For DOE: Response by DOE:

> Market viability eclipsing “science” results = o Focus R&D on cost and production scale-up
e Private funding now available for R&D - < Validate technologies, align Lab R&D with industry

o Cost trajectories are increasingly secure ————» o Create/prepare markets for new product:
> Regulatory environment & grid integration
o Application “showcases”, gov’t purchasing 18



PV R&D pipeline will support technologies/companies,

with funding opportunities calibrated to maturity

Component Prototype

PHASES

SOLICITATION

FUNDING SOURCE

RIFTION

PROJECT LIFECYCLE

ANNUAL FUNDING LEVEL

TEAM LEADS

ELIGIBLE PARTICIPANTS
ENTRANCE CRITERION
EXIT CRITERION
TOPICS

Material & Device
Concepts

Solar Energy Utilization

DOE/O/S, BES

New materials and
pathways for solar to
electric conversion

3 years

$0.3 - 1.5 Million

Universities
or Laboratories*

All

Basic science properties
conceived/simulated

Materials synthesized; A
properties observed

» Single-crystal, poly-
crystalling, amorphous, and
nanostructurad inorganic
and organic materials

= Electronic structure

= Single or multiple junction
solar cells

Device & Process
Proof of Concept

Future Generation PV
Devices & Processes

DOE / SETP

Novel devices or processes
with potentially significant
performance or cost
advantages

3 years

= $300K

Businesses
or Universities*

All
Materials synthesized;

properties observed

Coupon-scale PV cell;

A

process demonstrated in lab;

proof of concept demo

« New devices and struclures
using materials such as
thin-film sllicon, microcrystal-
line/amorphous silicon, poly
crystalline metal chalcogeni

PV Component /
System Incubator

DOE / SETP

Prototype PV components
or systems produced at
pilot-scale with demon-
strated cost, refiability, or
performance advantages

1.5 years
w/ 9 mo. On/Off Ramp

$1 - 2 Million
U.S. Commercial Entity

Universities /
Laboratories*

Coupon-scale PV cell;
process demonstrated in
lab; proof of concept demo

Prototype components;
pilot production demo;
business case established

« Modules: multiple
tachnologies (including CPV)
saeking efficient material
use; better performance, or

and oxidas, nanocrystal-
line materials, biomimetic
concepts, organic materials,
photoelectrochemical celis,
dye-sensitized materials,

materials with low-dimensionsal

quantum structures

« Very-high efficiency epitaxial
solar cells or other concepts

« BOS Components: higher
raliability inverters, CPV
trackers, rapid installation
features, storage systems

= Systems: controis and smart
monitoding, integration
of components, factory
diagnostics

& Pilot Scale Production

Advanced Inverters & Energy
Management Systems

DOE / SETP

Design, test, and produce advanced
inverters and energy management
systems with improved reliability,
enhanced valug, and reduced costs

3 years
$1 - 2 Million

U.S. Commercial Entity

All

Power electronics and control system
manufacturing capability

Pre-commercial inverters / energy
management systems submitted for
product certification

Lower cost, higher value systems
rasuiting from:

« integrated circuitries,
= atvanced thermal management,

= atvanced transient overvoltage protection,

= micro-grid-ready contrals,
= replacement of unreliable componeants,
« [ntegration with storage or UPS,
» compatibility with bulidings applications,
« communications options,
= customer-friendly energy monitoing,
« reduction in parts and installation steps,
= standards compliance,
« innovative packaging,
« sl diagnostics, and
« Incorporation of othar new
enabling technologies

System Development
& Manufacturing

University Product &
Process Development Support

DOE / SETP

Universities perform targeted malerials
science and process engineering
research in support of industry-led
teams developing new PV systems
for commercialization in 2010-2015

3 Years
Up to $300,000/year
Universities

Universities

Identification of manufacturing
process or component improvements
possible through targeted research
investigations.

Incorporation of research resulls

into commercial manufacturing
operations or product designs.

Identifylng and developing:

« Fabrication processes to improve
material proparties during manufacture

« Improved solar cell materials

« Innovative device designs 1o improve
solar call efficiency

« Simpler, lower cost manufacturing

processes

= New electrical contacting techniques
Tor improved efficiency and reliability

= Diagnostic techniques to identify
properties and quality of solar cells
materials during manufacturing

« Improved materials utilization processes

= Unederstanding of chemistry between
encapsulants and solar cell materials

« Providing careful long-term fisld testing
of modules and systems in support of
product improvement

NOTE: The NREL and SNL teams that are part of the SETP program will continue to provide technical support for these activities through the SETP but willl nat be direct participants

Technology Pathway
Partnerships

DOE / SETP

PV systems and components
ready for mass production

delivering energy at target costs

3 years
$2 - 7 Million
U.S. Commercial Entity

Universities /
Laboratories®

Prototype components;
pilot production demo;
business case established

Commercial PV systems and
subsystems; scaled production
demonstrated >25MW

« Partnerships with U.S,
industry for projacts that focus
on development, testing,
demonstration, validation, and
interconnection of new PV
components, systems, and
manufacturing equipment

« Technology improvements
in PV system and component
design, integration, and
installation will be a focus

« Cost reductions, performance
enhancements, and refiability
improvements are sought for
all aspects of PV systems

19



..In addition to offering different funding pools for
technologies/companies at various stages, program
structure offers on/off ramps aligned with stages Annual

Funding
Lf* Su PPy I\ ) Chain Cross Cutti ng Technol =[=‘ S10-15M
48]
3 . ! !
TPP Phase 1 TPP Phase 2 TPP Phase 3 | $50-75Mm
| |
7 ) 7 ) 7 )
T /4 1 7 711
L University P&P University P&P University P&P $4-8 M
=
5 7 7= /
£ Advanced Inverter Advanced Inverter Advanced Inverter | >4-8M
Incul:ﬁator ‘mcutﬁator Incutﬁator ‘mcuﬁator Incubator | Incubator | $15-20M
. /
5
g Future Generation Future Generation Future Generation S4-8 M
h >

2007 Timeline 2015



DOE assesses market potential of R&D investment
through analysis of a constrained hierarchy of
technology characteristics and manufacturing metrics

Mfg. Capacity

(MW/year) y

Energy Yield Cap. Expenditure Automation

(KWh/kW ) > ' (S/MWAYD) (FTE/MW)

Module Cost Install Costs Throughput

() (&/m?) (MW/Mig.Line) 4

Material
Utilization

Processing
~Temp. 4

Deposition
Technique 4

Bamall Deposition
Rate 4

Structural
Elements _4

21



DOE approaches technology-based investments by
assessing differentiation of process/performance and
correlating to advantages for installed cost and scale- up

<=7/

Thm Films Crystalline Silicon

MARKET MATERIAL STRUCTURE

Concentration Ratio, Cell Type, Deposition Processes, Feedstock, Contacts,
Reflection/Refraction, Vertical/Flat Substrate, Encapsulant Module Design

INSTALLED COST (LCOE) and/or MANUFACTURING CAPACITY

o Binning technologies allows an “apples to apples” comparison.

o Approach ensures best-in-breed funding across all promising technologies. 22



DOE’s product R&D portfolio balances maturity & risk,
with new early-stage companies adding diversity

11
10
. CaliSolar
9
- Solaria (Low CPV)

o O
5 . BP Solar
L
o 7
E___J Dow Corning
o b
é . EnFocus . Evergreen Solar
- 9]
% MicroLink GE Dow Chemical
= 4
g . SolFocus . Solarworld . SoloPower . GE

3

. Specialized Global
2 . Ao . LesllliG e . Solar . AVA Solar . ereentay
1
. Soliant . Sunpower . Uuso . Nanosolar . First Solar . Konarka . Xantrex
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DOE will drive its product R&D towards optimal solutions <8R

for major markets — while consensus remains unclear,

iInvestors should focus on application fit/advantages

Projected Direct Module Manufacturing Cost in 2015, $/W

A | HEEEB—B -l tl=t i Do i it iin 4rii
Flat Plate AC Modules:
¢225 | RN $2.25-$2.50/W, 20-24% efficiency ...
$2.00 | B
Thin Film for Value Added BIPV
Roofing: $1.20-$2.30/W,
$1 NE 11-15% ef‘flCIBncy _________________________________________________________ ngh_x CPV Modules with
Multijunction Cells: $0.70-1.70/W,
$1 50 7777777777777777777777777777777777777777777777 30'350/0 EfﬁCienCY
Silicon Roof-Mounted
$125 o-¢1.50w,
Medium-X CPV Modules with Silicon
Thin Film Ground-Mounted Flat | _ ) G
6100 | Plate Modules: $.50-1.50W — Cells: $1.00-1.25/W, 18-22% efficiency |
10-15% efficiency
K T Y,k B A FRh:
$0-50 T T T T 1
10% 15% 20% 25% 30% 35%

Projected Efficiency in Year 2015



New activities in PV Supply Chain Development are
intended to accelerate scale-up of domestic “upstream” 8
segments and to clear major bottlenecks

Ensure Availability and Low Cost of Equipment: e — —— ———
. . . . Wm‘vaf:d "mmb-:m [ q"f"" ] IN:QZM&I [ ;wlf:«m ]
 Optimization of low cost manufacturing ] e | = (==
. . . [[tocomeng | \B ousuten )| ] vonwotc sty [} B sacberroman U] tecr |
equipment to assure scaling & cost reduction. P | e | e ] e |

= e = ELJ

[ Qualification of new U.S. equipment suppliers. —— % =

Wre Saw tring | mrerm ] | |
= s
Ensure Availability of Critical Materials Supplies:

O Develop material solutions to prevent future B N
scaling bottlenecks (glass, encapsulants, optical |; ..
coatings). o= nlj

O Explores lower cost feedstock processes. * ol — ﬂﬁ s

‘Source: Navigant (2006)

Build and Train Human Capital for Suppliers:

 Cultivate a world-class research and labor pool
to support product dev’t & manufacturing.

[ Establish university training programs and
industry-based apprenticeships.




New activities in grid integration will address emerging
risks and barriers for wide-scale PV market penetration
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Assess potential effects of large
PV deployment on grid reliability
1 Behavior of PV systems and the
impact on the existing grid
] Effect on central generation
maintenance and operation costs,
especially peaking power plants
Engage with utilities to mitigate
barriers to technology adoption
[ Prevent grid impacts from becoming
basis for market barriers, e.g. caps on
net metering and denied
interconnections to “preserve” grid
1 Provide utilities with needed
simulations, controls, and field demos
Develop technologies that make
distributed solar easier to integrate
(] Batteries to shape load & production

[ Controls that allow utilities to “manage”

distributed PV/storage assets



DOE kick-started Grid Integration program in 2007, with
study to identify technical/market impacts of high
penetration and plan R&D and field demo programs

“ﬁ';igzg:]enggfitf:‘s ® Distributed PV System
Configurations of the Future

W Advanced Distribution
Systems Design

W System-Level Field Test and
Demonstration Plan

W Solar Resource Assessment

® Codes, Standards, and
Regulatory Implementation

y W PV Market Penetration
Executive Summary (DRAFT) . .
Sepamr 2007 Scenarios & Analysis

AN o (W) ene=e Executive Summary: Release 9/25/2007
and Renewable Energ

S e ErPRI | L. Peer Reviewed Report: Release Dec 2007
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2007 Priorities for the Solar America Initiative: PV

Fill out the industry R&D pipeline for new products/processes
= Innovative module designs & manufacturing approaches

= |ncreased reliability and functionality for power electronics

= Next generation of low-cost, scaleable PV devices

Establish framework for university involvement in SAI
= |Initiate industry sub-contracts, projects for new devices and for process dev'’t

Calibrate National Lab research portfolio and role for the future

Ramp-up test & evaluation for development & qualification
= Develop new accelerated testing for reliability/lifetime prediction
= Provide T&E services needed for growing industry

Catalyze collaboration on industry-wide issues (e.g. standards)
Prepare to launch new activities (supply chain, grid integration)

Expand U.S. demand “pull” through policy & regulatory measures
= Engage on Federal-level policies (tax policy, government PPAs, etc)

= Engage on State-level policies (metering, interconnection, rates, rebates)
28



Solar Market Transformation & Policy Development
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DOE Solar Program is working to make Loan
Guarantee Program a useful mechanism to reduce
cost of capital for solar manufacturing & project finance

DOE Solar Program Actions

oL QAN GUARANTEE Assurl_ng availability of funds within LG
portfolio budget for solar

Performing due diligence on solar-
specific technical and market

U.S. Department of Energy . .
Loan Guarantee Program Office ConSIderatlonS
EMPLOY INNOVATIVE TECHNOLOGIES IN SUPPORT OF THE Supporting analysis of credit subsidy
AOVANEED FRERGY IMTIATIVE t d other solar-specific financial
Solicitation Number: DE-PS01-06LG00001 COS an O p
OMB Control Mumber: 1910-5129 pa ramete rS
Anncuncement Type: Initial .
" DOE LG Program Actions

Issue Date: August 14, 2006
Pre-Application Due Date: November &, 2006

Streamlining application & negotiation
process to match project timelines

Resolving credit subsidy cost questions
& financing tools (guarantee vs
treasury direct loan)

First Pre-Application Decisions: 10/2007 (?)

Next Solicitation: Q1/Q2 2008 (?)




DOE continues to offer technical assistance to cities
and commercial “showcase” opportunities to develop
new markets for solar technologies

Orange County Convention
Center, Florida

Al

',
Berkeley - Communities, Hawaii California
A Solar America City

Forest City Military City of San Jose,

» Solicitation: 11/2007
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DOE’s market transformation efforts will focus on states

that are best “natural markets” for solar, supporting
formulation of improved policies and facilitating demo’s

Range

Unit Color

Greater than 5000
5000 to 2000
2000 to 1500
1500 to 1000
1000 to 750
750 to 500
500 to 250
250 to 100
100 to 0

0 to 0

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW

CA: Net Metering

AZ: Interconnection, Net Metering, RPS
TX: Net Metering, RPS

FL: Interconnection, Net Metering, RPS
NC: Interconnection, Net Metering, SREC’s

PA: Interconnection, Net Metering, RPS
OH: Net Metering, RPS/Incentive

MD: Interconnection, RPS

NM: Interconnection, Net Metering, RPS
DE: Interconnection, Net Metering
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DOE is partnering with key organizations to provide
information/assistance to policy makers and regulators
with the goal of creating solar-friendly markets

Key Market Transformation Partners

GOVERNMENT COMMERCIAL UTILITY INSTITUTIONAL
Federal Agencies PV Industry Investor-Owned Ié:ducatioqtzal
ommunity
Regional Entities Commercial Users Federal Unions
. Municipal Standard-
States Industrial Users P Development
Building C it Organizations
City / Local widing ommuntty Rural Independent Labs
. Cooperatives
Finance/Insurance NGOs

Tribal Community

State Policy & Technical Assistance: NCSL, NARUC, IREC, Clean Energy Group |

|
NATIONAL CONFERENCE

Il of STATE LECISLATURES
The Forum for America’s Ideas

farmmrere Brecssmn B Innovation in Finance, Technology & Policy

% [ R EC O CleanEnergyGroup

Utility Outreach: SEPA | Codes & Standards: NMSU, SEIA |

2R NM SEIA )




For More Information on the DOE Solar Program:
SOLAR AMERICA

INITIATIVE

=
Overview: http://www.eere.energy.gov/solar/selar_america/index.html

National Technology Roadmaps
Ready for Review

Program Plans: http://www.eere.energy.gov/solar/solar_america/planning.htmi

Overview of Solar America Overview of SAl PV

Initiative TPP Awards [FDE-4. & TR Incubator Awards (PDF 4.6 MB

Dow rll':' = ':I """j (s ] I:'E Rea ':IEI" D r|||:| = |:| .'_'"j o I:.E Res |:|E|"

Funding: http://www.eere.energy.gov/solar/solar_america/funding_opportunities.htmi

Solar Program Hewsleﬂe! I

h . T8
(FDF 706 KB Download Adobe Reader

I

Newsletter: http://www.eere.energy.gov/solar/solar_newsletter julyO7_ck.pdf }4




