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The goal of the Solar America Initiative is to drive the cost of solar 
electricity to grid parity…. 
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….but the reality is that innovation and market 
penetration can take time and rarely go in a straight line

Source:  Federal Reserve Bank of Dallas, Annual Report 1997

Market Penetration of Selected Technologies 1900 - 2008
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DOE can have a unique leadership in the growth of the 
solar industry
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The mission of DOE’s Solar Program is to 
Accelerate the wide-spread adoption of solar electric 
technologies across the United States

Market Transformation

Grid Integration

Market Transformation

Grid Integration

Photovoltaics (PV)

Concentrating Solar Power (CSP)

Distributed Generation
on-site or near point of use

Centralized Generation
large users or utilities

DOE
SETP
DOEDOE
SETPSETP

Presenter
Presentation Notes
So in any case, let’s begin.

The stated mission of DOE’s Solar Energy Technology Program is to accelerate the wide-spread adoption of solar electric technologies in the United States.  We do that by conducting technology development programs for both Photovoltaics and Concentrating Solar Power technologies.  For those of you familiar with DOE, these solar technology development programs are very much what we have done for the last 20 years.  What is somewhat new is that we have also combined these programs with new activities in Market Transformation and Grid Integration.  Market Transformation is meant to address the barriers to market adoption that are due to policy, regulation, legislation, or awareness.  Grid Integration is meant to address market barriers that may be due to the way that PV and other renewable technologies interact with the electrical grid.

Our presentation today will focus on these four different areas and we have leaders within the DOE Solar Energy Technology Program to help you understand better what each sub-program has done so far and where we are going in the future.

In addition, just to show how far out we are looking, we are also covering briefly the Federal research activities in Solar Water Heating.  This technology is no longer part of DOE’s Solar Energy Technology Program but it is possible this could change in the future and we wanted to make sure you got at least a glimpse of those activities today.     
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Funding for the SETP has been increased in response 
the Solar America Initiative
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Presenter
Presentation Notes
The funding for the Solar Energy Technology Program has been steadily increasing for the last 3 years, starting in 2007 following President Bush’s State of the Union address for an Advanced Energy Initiative.  The goals for the Solar America Initiative sprung out that announcement and focused the program on the goal of achieving grid parity by 2015.  While budgets for 2009 have not been set yet - apparently you may have heard there is this other subject that Congress has been debating – based on the committee reports, we expect between $200M and $220M in the current FY.  One thing that you should draw from this chart is the significant increase in funding for CSP that has occurred over the last 3 years, the impact of which we will discuss further.  Also not shown on this chart is the balance of our budget invested directly with industry versus that invested through the National labs.  Currently, about 60% of the budget is invested through private companies, that is slightly up from the historical average of about 50%. 
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The SETP has increased funding to industry in 
response to the Solar America Initiative
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SETP is structured to work along the whole RDD&D 
pipeline
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SETP is sponsoring a number of industry led efforts to 
accelerate the development of solar technologies
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The SETP is a critical part of the total funding available 
for solar technologies

1. Non-dilutive to company financing

2. Maximum IP ownership
3. Validates new technology for private investment

4. Preferential access to National Lab expertise 
and facilities

DOE Funding 
Advantages

Presenter
Presentation Notes
A couple of things that I would like to note about DOE’s funding programs.  One is that while as this chart shows we have become a smaller overall percentage of funding in the solar technology investment totals, we still have several unique aspects that we think companies will want to consider as they fund the development of new solar technologies.

Number one is that our awards, while requiring up to 50% cost share, are non-dilutive to company financing.

Number two is that since these are cost share awards, companies are allowed to retain rights that give them full ability to practice IP developed through these activities.

Finally, in many cases DOE is funding NREL to support program activities.  This support is not charged to the company but can significantly accelerate the company’s own development activities.

I’m going to just briefly discuss these last 2 points in more detail.
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• Teams will target selected 
components for R&D, based on 
analysis of impact on total 
system performance.
• Teams demonstrate new 
manufacturing approaches for 
selected components.
• Teams deliver full system for 
test, built from newly-developed 
and/or commercial components.

The TPP Contracts were designed to encourage industry 
to assess total PV System Life Cycle Costs
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DOE’s industry R&D programs include diverse 
technologies for potentially diverse PV markets  

• Second round of PV incubators announced September 26th, 2008

• Currently conducting stage gate reviews for TPP projects

• Announcement of supply chain funding opportunity
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DOE’s Next Generation PV seeds the beginning of the 
pipeline with high risk/ high payoff projects 
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FY2008 PV funding across all programs and including 
national labs 
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NREL and SNL provide a strong base for solar 
development partnerships with industry

Over 200 scientists and engineers with deep 
understanding of all solar technologies
Areas of expertise

Crystalline silicon and thin-film PV 
Flat-plate and concentrator PV 
Process development and engineering 
System development and testing
Measurement and characterization
Reliability engineering
Next-generation PV technologies
CSP components and testing
Grid integration and power electronics

Collaboration Types
Cooperative R&D Agreements (CRADA)
Work-for-Others
Technical Service Agreements
Technology Licensing

Presenter
Presentation Notes
Here I just want to give you a sense of all the capabilities that exist within the National Labs for solar technology development.  The majority of funding from the Solar Energy Technology Program goes to the National Renewable Energy Program and Sandia National Labs.  If you are an early stage solar technology company,  you should have at least investigated the possibility of working with one of these labs.  Collaboration arrangements can range from Cooperative R&D Agreements or licensing of specific technology.  For more information you should feel free to contact me after this presentation.  But the bottom line is that the DOE has invested hundred’s of millions of dollars in these 2 facilities and they are there for US industry to take advantage of.
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Point Focus
• Improve engine reliability and system manufacturability, and 

develop next-generation dish system designs. Test new tower 
receiver panel.

Line Focus
• Optimize receiver and concentrator designs for higher temps, 
increase component suppliers, and create advanced evaluation 
capabilities.

Storage
• Develop advanced heat transfer fluids for more efficient 

operation at high temperatures, and test innovative 
designs for low-cost storage using sensible and latent heat 
options .

R&D is targeting technical obstacles in CSP systems to 
improve performance and reduce costs
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CSP Program Funding
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Current Activities: Distributed PV System Technology 
Solar Energy Grid Integration Systems (SEGIS)
• SEGIS is a “System” development program focused on new requirements 

for interconnecting PV to the electrical grid.

• SEGIS is the intelligent hardware that strengthens the ties of Smart Grids, 
Microgrids, PV, and other Distributed Generation.  
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SEGIS Phase I Awards - Grid Integration Industry R&D 
for Advanced Inverters/Controllers/Energy Management Systems
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Current Activities:  SEGIS-Energy Storage

Program concept paper developed,
with key R&D needs identified

• Existing battery systems enhanced for 
PV integration

• Control electronics
• System-level modeling tools
• Non-battery storage systems

S olar E nergy  G rid  In tegra tion S ystem s –
E nergy S torage (S E G IS-E S) 
 
 
 

 
 

P ro g ra m  C on c ep t P ap e r 
M a y 2 00 8

 
Prepared By: 
 Dan Ton, U.S. Department of Energy 

Georgianne H. Peek 
Charles H anley  
John Boyes  
Sandia National Laboratories 

 

 

Program concept paper, May 2008

Addressing integration of energy storage with high-penetration PV 
systems for residential/mall commercial/commercial applications
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Solar America Cities 
www.SolarAmericaCities.org

Activity Objective
• Partner with cities committed to achieving a sustainable solar infrastructure through 

a comprehensive, city-wide approach. Cities serve as living laboratories to test 
methods to overcome barriers to solar commercialization.

Overview
The 25 Solar America Cities receive $200,000 plus $250,000 in technical 
assistance from National Labs and other experts to:
• Integrate solar technologies into city energy planning, zoning and facilities
• Streamline city-level regulations and practices that affect solar adoption by residents 

and local businesses (e.g. permitting, inspections, local codes)
• Promote solar technology among residents and local businesses (e.g., outreach, 

curriculum development and/or implementation, incentive programs, etc.)

New Activities
Issue crosscutting studies and technical papers: 

• Interconnection in area/spot networks
• Solar mapping
• Creative financing
• Rate structures

Host 2nd Solar America Cities Annual Meeting in April 2009 in San Antonio
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Solar America Cities
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PV Supply Chain and Cross-Cutting Technologies

Transfer and optimize technologies specifically for the PV industry
Attract new entrants as neutral vendors
Target domestic leadership in value chain segments
Mitigate risk across currently funded technologies
Accelerate new products by developing “enabling” technologies

Module Components
Flexible barrier or protective 
coatings
Transparent conductors
Contacts (high aspect ratio, 
printed, non-silver)

Manufacturing
CPV alignment
Material flux measurement
Fast optical characterization

Non-Module Components
Inverter components
Trackers
Streamlined balance of system 
solutions

TOPIC AREAS

Impact Factor = ($/W savings) X (project future sales volume)
Value = Impact ($) / DOE funding
Uniqueness - containing sufficient risk to necessitate DOE funding
Feasibility – likelihood of success
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Opportunity 2 : Novel Concentration Approaches

A wide solution space currently 
exists because of the infancy of 
CPV industry

Intelligent plays in the CPV 
industry will require anticipating 
cell pricing trends and 
implementing tight supply chain 
management 

2x-8x 20x-100x 250x-1000x

Investment opportunities may still exist across the CPV space
Dependent upon the tolerances and costs of components
Dependent upon current III-V R&D progress 
Next gen approaches such as µCPV or tracker-less designs (i.e. TIR)

With lower concentrations:
Higher tracker tolerances (single axis perhaps up past 50x)
Passive heat sinks (500x = 50W/cm2 ~ hot desktop CPU)
Lower cost optics (higher f-ratios, fewer elements, higher eff., etc)
Reduced  Mfg. Costs (automation, fewer steps, greater tolerances)
Reduced installation precision (perhaps allowing higher modularity)
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Opportunity 6: CSP supply chain gaps

Component Specifications Barriers / Hurdles

• Curved 
Mirrors

Durable, high reflectivity, anti-soiling, 
low cost

Manufacturing difficulties of sagging glass 
to spec, reflective layer durability

• Receiver 
Tubes

High absorption, low heat loss, high 
durability

Specialized coatings and encapsulants

Value Proposition – Competition is limited at key spots
CSP Supply Chain



DOE’s FOA terms give participating companies proprietary rights to 
practice IP developed under these awards

Patent Rights
Small, domestic businesses and nonprofits take title to subject inventions under 
the Bayh-Dole Act, (35 USC 200), subject to Gov't retained rights:

U.S. Manufacturing Preference
March-in rights

If recipient is not expected to achieve practical application of the subject invention;
If necessary to alleviate health or safety needs which are not reasonably satisfied by the Recipient, 
assignee, or their licensees;
If action is necessary to meet requirements for public use;
If recipient is in breach of U.S. manufacturing preference requirements.

Government-Purpose License
Gov't takes title when awardee is a large business or foreign entity under 48 USC 
5908

Waivers may be granted under 10 CFR 784
U.S. Manufacturing Preference, March-In Rights and Government-Purpose License same 
as for small businesses

Data Rights
DOE has statutes requiring wide dissemination of data first produced under 
awards
5-year data protection is granted under EPACT, Hydrogen Future Act.  
Awardee's proprietary data is protected.

Presenter
Presentation Notes
Regarding Patent Rights under DOE programs, there is I think the broad misunderstanding in private industry that collaboration with DOE some how compromises the IP rights that a company is able to capture.  That is not the case.  This chart here shows you the basic considerations for the Government.  There is some distinction between large and small companies. But the major issue is a preference by the government to see US manufacturing result from its investment.  Not surprising.   
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The DOE Loan Guarantee Program can provide critical capital 
for scale-up of PV technologies

Loan guarantees for projects that:
Avoid, reduce or sequester anthropogenic emissions of greenhouse gases or air pollutants
Employ new or significantly improved technologies
Can be deployed commercially
Provide a reasonable prospect for repayment
Are sited in the U.S. or its territories, but may have foreign investors or project sponsors

FY2008
Loan Guarantee Authority

$38.5 billion (Expires by end of FY2009)
Applications due by February 28, 2009 (extended from 12/31/08)

Breakdown

$10.0 billion for energy efficiency, renewable energy and advanced 
transmission and distribution technologies

$18.5 billion for advanced nuclear power facilities

$2.0 billion for “front end” nuclear fuel cycle facilities

$6.0 billion for coal based power generation, industrial gasification and carbon 
capture and sequestration

$2.0 billion for advanced coal gasification

Presenter
Presentation Notes
Finally, I just want to bring to your attention the DOE’s loan guarantee program as potentially an additional tool for companies to use in the development and scaling of solar technologies.  This program is specifically built to fund the scale of new or significantly improved technologies.  Over $10 billion has been allocated for renewable technologies which fit this description.  Closing for application for the loan guarantee program is December 31, 2008.  If you believe that your company would benefit from this program and are interested, then please see me afterwards.
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While significant progress has been made, PV system costs 
must be reduced by >2X to reach wide-spread grid parity

Average annual reduction of $0.32/WDC in real 2007$ (3.1%/yr real, 
4.8%/yr nominal) from 1998-2007, but no apparent reduction in costs 
since 2005
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Presenter
Presentation Notes
As I mentioned, the goal of the SAI is to reduce the cost of solar electricity to grid parity by 2015.  This chart was developed by analysts working at Lawrence Berkely National Labs from actual system data gathered from a number of different state sources.  As this chart shows, significant work still needs to be done to achieve the SAI objective. 
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Summary – DOE’s role is to prime the pump that will 
lead to a strong and robust U.S. solar power industry

Support platform and critical R&D that has long-term 
significance and transfer these to industry

Provide analysis to policy makers on 
innovative ways to support an embryonic industry

Bring key stakeholders together with a 
top-level view on critical industry issues

Accelerate the activities and innovations 
that private industry would do on it’s own
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DOE Solar Program: http://www.eere.energy.gov/solar/
SNL PV Systems R&D: www.sandia.gov/pv
NREL Solar Research: www.nrel.gov/solar

To sign up for our Newsletter and Market Analysis or for 
any questions on this presentation, email solar@ee.doe.gov

John M. Lushetsky 
Program Manager 
Solar Energy Technologies Program 
john.lushetsky@ee.doe.gov 
202-287-1685

For More Information:

Presenter
Presentation Notes
Insert contact info

http://www.sandia.gov/pv
http://www.nrel.gov/solar
mailto:solar@ee.doe.gov
mailto:john.lushetsky@ee.doe.gov
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