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Direct Current (DC) cannot be 

easily be changed to higher or 

lower voltages, requiring 

separate electrical transmission 

lines to be installed to power 

appliances of different voltages. 

 

Alternating Current (AC)  can 

be transmitted over long 

distances at high voltage and 

stepped down to low voltage 

for residential and commercial 

use. 
 

EXECUTIVE SUMMARY  

The Problem with Electricity  

The current US electricity profile is heavily reliant on fossil fuel combustion, specifically 

coal. In 2007, 49% of ÛÏÌɯÊÖÜÕÛÙàɀÚ electricity was produced by coal combustion, while  

only  2% of electricity generated came from renewable technology (EIA, 2007). While 

any fossil fuel combustion carries a variety of environmental consequences, coal is 

especially detrimental to both the environment and human health. The extraction and 

combustion of coal have significant negative environmental and human health impacts, 

including soil erosion, acid rain , smog and emissions of mercury and CO2, a greenhouse 

gas. With population and electricity consumption expected to increase, the US must 

reduce reliance on coal to prevent further environmental degradation and to avoid 

adverse impacts on human health.  

 

The Solar Solution  

In the ongoing search for cleaner, cost-competitive  forms of energy, solar power has the 

potential to become a significant component of the US electricity profile  as it is 

abundant and emissions free. While solar technology has emerged in the US energy 

market in recent years, it has not reached the point of widespread commercial viability . 

Through research programs and job training, the Solar Energy Research and 

Advancement Act of 2007 (H.R. 2774) aims to improve current solar technologies and 

develop the infrastructure necessary to make solar power a more substantial portion of 

the electricity  profile.  

H.R. 2774 seeks to reduce national reliance on 

fossil fuels by advocating further research into  a 

variety of solar power technologies. Historically, 

political and financial support for solar power has 

focused on photovoltaic (PV) technologies. 

Photovoltaic cells absorb energy from the sun and 

instantly convert it into a direct current of 

electricity , also known as DC. Although PV cells 

can be successfully utilized for electricity in 

individual homes or buildings, PV technology 

faces two primary challenges. First, converting 

direct current to alternating current (AC) is 

necessary for residential and commercial use, but 

this causes a significant energy loss. Second, the 

batteries used to store the power generated by PV cells are often cumbersome to install 

and utilize and disposal releases harmful chemicals into the environment. This is 
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because semiconductor materials are often toxic but occur in amounts below levels 

regulated by the EPA.  The 20-30 year lifespan of PV cells is causing disposal policy to 

lag behind the growing solar energy sector. The wide dispersal of photovoltaic use 

make a recycling program unrealistic at this time, but there is potential for the future.  

By comparison, concentrated solar power (CSP) has the greatest potential to impact our 

electricity profile on a nationa l scale. These systems utilize large mirrors to convert the 

ÚÜÕɀÚɯÏÌÈÛɯÛÖɯÎÌÕÌÙÈÛÌɯÉÈÚÌɯÓÖÈËɯÜÛÐÓÐÛà-scale electricity. CSP operates like a traditional 

steam turbine power plant, so it can be easily incorporated into the current electric grid, 

with the add ed benefit of being renewable and emissions free.  

Issues with C oncentrated Solar Power   

For concentrated solar power to be competitive with electricity, the issue of cost must be 

addressed. Currently, CSP costs $0.16-$0.17 per kilowatt hour (k Wh), versus coal, which 

averages $0.05 per kWh. One key element is needed to solve the technical issues 

associated with cost: storage of heat produced from solar power. Storage systems must 

be capable of storing the heat from solar power for use when the sun is unavailable. 

Molten salt, the medium used to store harvested solar energy in a CSP system, has a 

storage capacity of approximately six hours using existing technology. Storage capacity 

will need to increase to 16 hours for CSP to become a base load electricity source that 

operates 24/7, 365 day per year1.  

In order for CSP to become commercially viable, investor confidence must also 

improve. A lthough CSP plants have low maintenance costs, large initial capital 

investments are required to build the plant. For example, Solar 1 in Nevada cost $4.1 

million per megawatt to build, while Centralia Coal costs $0.86 million per megawatt 

(Powertechnology.com, 2008). CSP development is also hindered by weak political 

support , which affects the demand for this technology . In the first quarter of 2008, the 

solar lobby spent $75,000 promoting solar technology, compared with almost $5 million 

spent by the coal lobby in the same amount of time (Goodell, 2008). Increased investor 

and political support will pave the way for CSP to a chieve cost parity and large-scale 

implementation.  

Program Design for Concentrated Solar Power  

To address these obstacles, H.R. 2774 allocates funding over five  years in the form of 

grants to promote the research and development of concentrated solar power. Using the 
                                                 
1 Typically, base load power plants produce most of the electricity, generated primarily by coal and 

nuclear because they are the least costly to run. Peaking plants, on the other hand, have to be built 

specifically for periods of high electricity consumption, or peak load times. When not in the peak load 

times, these plants remain idle. Increased demand for electricity at peak load times drives up the market 

price, and building many plant s for that one purpose is inefficient. 
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$5 million allocated for the first year, our program design will administer $4.4 million in 

grants specifically for storage research. Remaining funds will be used for administrative 

purposes including salaries, and to create a private investor knowledge base where 

industry professionals can access a comprehensive list of current technology 

developments in CSP. A public and proprietary website and database will also be 

developed as a place for industry professionals to share progress and information, and 

will also serve as a public forum  for CSP. A marketing campaign will  also be launched 

to improve political support through increased media coverage and the initiation of an 

annual conference dedicated to large scale CSP. A small administrative st aff will be 

ÏÖÜÚÌËɯÐÕɯÛÏÌɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ$ÕÌÙÎàɀÚɯÌßÐÚÛÐÕÎɯ1ÌÕÌÞable Energy Office in Golden, 

Colorado to administer the program . 

The Ultimate Goal  

By increasing solar thermal storage capacity, concentrated solar power can become 

competitive  with other rel iable, base load sources. Improving investor confidence will 

increase available funding for capital investment in solar energy and augment supply. 

Marketing and increased political lobby ing can increase political support and increase 

consumer demand for solar energy. If the renewable portion of the US electricity profile 

can be increased, the US will be able to meet the growing demand for electricity and 

mitigate some of the negative impacts associated with continued fossil fuel combustion. 

While solar powe r is not the only answer to our energy needs, it must certainly be part 

of the solution . 
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Photovoltaics are best known as a 

method for generating solar power 

by using solar cells often 

electrically connected in multiples 

as solar arrays to convert energy 

from the sun into electricity.  

Within a solar panel, photons from 

sunlight knock electrons into a 

higher state of energy, creating 

electricity.  A photovoltaic (PV) 

cell is a semiconductor diode that 

converts light into direct current 

electricity. Virtually all 

photovoltaic devices are some type 

of photodiode. 

 

Electricity produced by solar cells 

can be used to power equipment or 

to recharge batteries. The first 

practical application of 

photovoltaics was to power 

orbiting satellites, but today the 

majority of photovoltaic modules 

are used for grid connected power 

generation. In this case an inverter 

is required to convert the DC to 

AC.  

 

There is a smaller market for off 

grid power to remote buildings, 

roadside emergency telephones and 

remote sensing. 

THE POLITICS BEHIND SOLAR POWER AND H.R.  2774 

H.R. 2774 represents a shift in the field of solar energy research and development. This 

landmark bill aims to meet the current shortcomings of  solar energy technology and 

infrastructure. Currently, coal powered electricity costs $0.05 per kilowatt hour, while 

CSP costs $0.13 to $0.17 (EIA, 2007). Research and development (R&D) as designated by 

this bill will help solar powered electricity reach cost parity with current fuel sources, 

such as coal and natural gas. Goals for technological improvements in storage methods 

and water usage will also be achieved. Solar technology has made laudable strides; 

however, wide -scale solar implementation has largely been hindered due to relatively 

high costs and the intermittent supply of solar energy from the sun. 

The potential for solar energy to play a role in a 

more diverse electricity profile was first  realized in 

1954 through the creation of the first photovoltaic 

(PV) cell. Over the next several decades technology 

became more widespread and costs were lowered, 

allowing for wider implementation. Early PV cells 

were used as power sources to satellites, and other 

ɁÖÍÍ-the-ÎÙÐËɂɯÚÖÜÙÊÌÚȮɯÚÜÊÏɯÈÚɯÖÍÍÚÏÖÙÌɯÖÐÓɯÙigs and 

railroad crossings (DOE, 2007). 

During  the latter portion of the twentieth century, 

solar energy was brought to public attention  

during times of energy crises. Financial investment 

into solar energy brought improvements in 

technology, and solar became part of the political 

agenda. As oil prices rose during the 1973 oil 

embargo crisis, PV technology began to achieve 

greater cost parity with other fuel sources used for 

electricity generation. This balance was achieved 

through vario us federal programs and research 

initiatives  (Hart, 1983). Ɂ-ÜÊÓÌÈÙɯËÌÚÛÙÖàÚȮɯÚÖÓÈÙɯ

ÌÔ×ÓÖàÚɂɯÞÈÚɯÈɯ×Ö×ÜÓÈÙɯÚÓÖÎÈÕɯËÜÙÐÕÎɯÛÏÐÚɯÛÐÔÌȮɯ

when arguments in favor of solar also included 

reduced electricity costs and movement beyond 

ÛÏÌɯÕÈÛÐÖÕɀÚɯËÌ×ÌÕËÌÕÊÌɯÖÕɯÍÖÙÌÐÎÕɯÖÐÓȭɯ'ÖÞÌÝÌÙȮɯ

arguments against solar energy similar to those of 

today (primarily regarding technology and cost) 

eventually took precedence and quelled the 
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interest which had peaked through the mid 1980s.  

The Solar Energy Research Institute began its operations in 1977 to support R&D 

initiatives  (DOE, 2007). This organization eventually broadened its scope to include 

other renewable technology, and later became the 42ɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ$ÕÌÙÎàɀÚɯNational 

Renewable Energy Laboratory (NREL). In 1978 the Federal Photovoltaics Utilization 

Program was established as an effort to implement PV technology throughout the 

United States (Hart, 1983). This program, however, was largely unsuccessful due to 

lower than expected appropriated funds, mismanagement by the DOE, and improper 

focus on cost-efficiency, rather than technologically -efficient and innovative 

technologies. PV technology achieved further development during this period, but was 

unable to attain large-scale implementation and usage (Hart, 1983).  

Now, in twenty -first century , the world is again sinking into an energy crisis. As energy 

prices fluctuate, the nation is looking for alternatives to conventional energy sources. 

Partnered with the current energy crisis is a new problem facing the world: global 

climate change. Current electricity  sources are a large part of the problem. Harmful 

emissions from traditional fossil fuel power plants enter the atmosphere and cause 

adverse effects on human health and the environment . The realization of this problem 

has increased political, social, and environmental awareness that has resulted in the 

demand for ÈɯɁÎÙÌÌÕɯÌÕÌÙÎàɂɯÙÌÝÖÓÜÛÐÖÕȭɯ 

As a result of this green revolution, renewable energy has received noticeably more 

attention in the public and political arena. Solar energy is no exception. National l eaders 

have made significant efforts to include solar power in the emerging renewable energy 

profile of the United States. Congresswoman Gabrielle Giffords (Arizona) is a solar 

energy leader for  the southwest, and for the nation. Giffords is not alone in her 

promotion of solar energy. Along with Arizona, other states including New Mexico, 

California, and Nevada are installing solar energy systems and looking to increase their 

capacity. The current governor of California, Arnold Schwarzenegger,  has proposed a 

statewide initiative to install PV on one million homes by 2018  (Mara, 2006). He has also 

passed legislation that would increase renewable technology in California to 20% by 

2010 and 33% by 2020 (CA Energy Commission, 2008). This ambitious plan is being 

widely embraced by several organizations. The Interwest Energy Alliance, for instance, 

is a trade association that focuses on overcoming the barriers preventing solar power 

from becoming a viable energy option.  The 6ÌÚÛÌÙÕɯ&ÖÝÌÙÕÖÙɀÚɯ ÚÚÖÊÐÈÛion, along with 

many public utility commissions and local government also support the initiative 

(Western Governors, 2008). 
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Clean Coal is a term used to 

promote the use of coal as an 

energy source by emphasizing 

methods being developed to reduce 

its environmental impact. These 

efforts include chemically washing 

minerals and impurities from the 

coal, gasification, treating the flue 

gases with steam to remove sulfur 

dioxide, and carbon dioxide 

capture and storage technologies 

(Australian Coal Association, 

2008). 

 

David Brockway, Chief of the 

Energy Technology Division at 

CSIRO, estimates that 

ñcommercial-scale, clean-coal 

power stations [coal-burning power 

stations with carbon capture and 

sequestration] cannot be 

commercially viable and widely 

adopted before 2020 or 2025ò. 

The implementation of widespread solar power 

still faces opposition. Inadequacies and limitations 

must be addressed so that the technology can gain 

acceptance from a broad audience. Current 

opponents include members of the coal industry, 

ÞÏÖɯÉÌÓÐÌÝÌɯÛÏÈÛɯÊÖÈÓɯÊÈÕɯÉÌɯÈɯɁÎÙÌÌÕɂɯ×ÈÙÛɯÖÍɯÛÏÌɯ

ÌÕÌÙÎàɯ×ÙÖÍÐÓÌɯÛÏÙÖÜÎÏɯɁÊÓÌÈÕɯÊÖÈÓɂɯÛÌÊÏÕÖÓÖÎÐÌÚɯ

such as integrated gasification combined cycle 

(IGCC) and carbon capture and storage. These 

technologies, while innovative, still face challenges 

of high capital and operational costs, public 

skepticism, and a lack of regulatory framework. 

The issue also remains that coal is a finite resource 

and is predicted to reach peak supply by 2025, 

then experience terminal decline (Strahan, 2008). 

Carbon capture and storage technology is not 

developed sufficiently for implementation in the 

near future. Clean coal and carbon capture also fail 

to address the negative effects to the environment 

and society caused by coal mining. Given these 

facts, it becomes imperative to find an alternative 

energy source that will  meet the demands of increasing energy requirements as well as 

prevent further harm to human health and th e environment . 

Supporters of solar energy are actively committed to preserving resources for future 

generations. The United States must become an integral member of the growing global 

community currently engaged in innovation, technological advancement, an d climate 

change awareness. A 2007 survey by Deloitte and Touche revealed that 86% of the US 

public would welcome solar energy in their communities, and a large portion of this 

sample population  were willing to pay higher electricity bills to implement sol ar energy 

(Burnham, 2007).  

With the current heightened public awareness and support, the time is right to take 

important steps that will lead us to energy independence and away from pollution and 

the depletion of finite resources. Curr ently, 26 states have mandatory renewable energy 

standards. As solar technologies become more viable these requirements will become 

more widespread. California has a Renewables Portfolio Standard (RPS) that offers the 

most ambitious alternative energy standard in the country.  The RPS program requires 

electric corporations to increase eligible renewable energy resources by at least 1% of 

retail sales annually until they reach 20% by 2010. The California Solar Initiative 
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program provides rebates and cash incentives to utilities in a push for 3,000 megawatts 

of new, grid -connected solar systems by 2016 (California Energy Commission, 2007). 

  

 

Figure 1: States with renewable energy requirements are shaded above (EERE, 2008). 
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Legislative Summary : H.R. 2774 

H.R. 2774 was proposed by Congresswoman Gabrielle Giffords (D -AZ) in 2007 to 

address the need for alternative energy sources in the United States, as well as to serve 

as an effective solution to the problem of global climate change. On August 3, 2007, the 

Committee on Science and Technology described H.R. 2774 as a bill designed ɁÛÖɯ

support the research, development, and commercial application of solar energy 

ÛÌÊÏÕÖÓÖÎÐÌÚɂɯȹ4ÕÐÛÌËɯ2ÛÈÛÌÚɯ"ÖÕÎȭɯ'ÖÜÚÌȺȭɯ'ȭ1ȭɯƖƛƛƘɯis an important step in improving  

the technology and increasing the presence of solar energy in the United States. 

Primarily a research bill, this legislation will seek to find new storage methods for solar 

energy to counter the current problem of intermittent supply. It will also require the 

study of decreased water usage involved in solar energy  systems. Other research 

components will include transmission, workforce training, and photovoltaic ( PV) 

development. 

H.R. 2774 promotes solar energy use through several different technologies including 

photovoltaic, daylighting syst ems, solar air conditioning and concentrated solar power 

(CSP). While each of these technologies has its merits, there is a significant emphasis in 

the bill on improving CSP storage technology. Targeted CSP funding is described in the 

bill under the Therma l Energy Storage provision.  

R&D was first established for CSP through the Energy Policy Act of 2005. H.R. 2774 

seeks to address some of the issues that continue to prevent large-scale use of CSP. First, 

thermal energy storage technology is a very importan t component of CSP, as its direct 

use is limited to daylight hours and further restricted during periods of cloudiness. 

Second, the bill addresses water usage in CSP systems. A CSP plant uses the same 

amount of water as a traditional coal -fired plant ; however, CSP plants would naturally 

be located in the regions of highest solar activity (the southwest United States) which 

are also water-scarce regions. Finally, H.R. 2774 mandates research into the possibility 

of connecting CSP to the established infrastructure of regional and national electrical 

grids, and assigns the Secretary of Energy to make recommendations for  transmission 

upgrades needed in order to bring electricity generated by CSP plants to areas of 

growing demand .  

As described in figure 2, H.R. 2774 mandates that a majority of funding be allocated to 

photovoltaic systems. However, when the bill was introduced in its original form on 

June 19, 2007, it dealt solely with CSP technologies, shown in Figure 2 as Thermal 

Energy Storage. The sections dealing with the promotion of other solar energy 

technologies were added later in the version approved by the committee and reported 

to the full House. Likely, these amendments were added primarily to generate support 

for the bill by appealing to a wider audie nce of interested parties. Since being reported 
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in the House on August 3, 2007, H.R. 2774 became incorporated into H.R. 3221: Housing 

and Economic Recovery Act of 2008, and later into H.R. 6: Energy Independence and 

Security Act of 2007. H.R. 6 has since been signed into law by the President (Public Law 

No: 110-140). The section summaries for H.R. 2774 can be found in Appendix C of this 

document.  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 2: Authorization of Appropriations; Thermal Energy Storage refers to concentrated solar 

power technologies.  

Thermal 

Energy

storage

Solar 

Energy

 Curriculum

Daylight

Systems

Solar 

A/C Photovoltaic

Photovoltaic

incl. 

Matching**

2008 $5.0 $10.0 $3.5 $2.5 $15.0 $39.0

2009 $7.0 $10.0 $3.5 $2.5 $30.0 $78.0

2010 $9.0 $10.0 $3.5 $2.5 $45.0 $117.0

2011 $10.0 $10.0 $3.5 $2.5 $60.0 $156.0

2012 $12.0 $10.0 $3.5 $2.5 $70.0 $182.0

Total $43.0 $50.0 $17.5 $12.5 $220.0 $572.0

($ in Millions)

H.R. 2774 Solar Energy Research and Advancement Act of 2007

** Grants require 60% matching source from State or Private source, minimum of 10% from State funds
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WHY SOLAR?  

The Problem with Electricity Consumption in the United States  

By the year 2030, an already excessive and unsustainable demand for electricity in the 

United States is projected to grow by 40% (EIA, 2007). Currently, renewable sources 

make up less than 10% of the total US energy profile, while fossil fuel combustion is 

ÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯƛƕǔɯÖÍɯÈÓÓɯÌÓÌÊÛÙÐÊÐÛàɯÎÌÕÌÙÈÛÌËɯÐÕɯÛÏÌɯ42ȭɯ2×ÌÊÐÍÐÊÈÓÓàɯƘƝǔɯÖÍɯÛÏÌɯÕÈÛÐÖÕɀÚɯ

electricity comes from coal combustion (EIA, 2007).  

Both the extraction and combustion of coal have detrimental impacts on the health of 

our planet and its inhabitants. Coal mining processes destroy wildlife habitats and 

vegetation, erode soils, and lead to air, noise and water pollution.  

 

2007 U.S. Electricity Profile 

2% Other Renewables

6% Hydroelectric 
Conventional19% Nuclear

22% Natural Gas 

49% Coal

1% Petroleum

Department of Energy (2007)  
Figure 3. Fuel sources used for total electric ge neration in the United States (EIA, 2007).  
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Coal Extraction  

Surface and underground mining techniques are used to extract coal from the earth. 

Surface mining, or strip mining, is typica lly used when coal reserves are close to the 

ÌÈÙÛÏɀÚɯÚÜÙÍÈÊÌ. In this method, the land directly above the coal is removed by 

detonating explosives. This process destroys wildlife habitat, reduces vegetation, and 

leads to soil erosion and noise and water pollution. When coal reserves are located far 

beneath the surface of the earth, underground mining is utilized. In the most common 

methods of underground mining,  large amounts of land are excavated from below the 

ÌÈÙÛÏɀÚɯÚÜÙÍÈÊÌɯÛÖɯÙÌÛÙÐÌÝÌɯÛÏÌɯÊÖÈÓɯËÌ×ÖÚÐÛÚȭɯThese processes also have environmental 

consequences including soil erosion, changes to local water tables and subsidence. 

Subsidence occurs when surface land sinks as a result of rock strata collapsing into the 

space left by the mining operation. This consequence of coal mining can cause damage 

to buildings, roads, railroads and buried pipe lines that lay above the subsided earth.  

Coal mining also exposes rocks and minerals that would not normally be open to the 

elements. When iron pyrite is exposed to water for instance, a chemical reaction occurs 

that creates sulfuric acid and iron. Heavy metals are then dissolved in the sulfuric acid , 

contaminating ground and surface water. Coal mining also disrupts water tables, which 

leads to flooding. Chemical runoff, or acid mine dra inage, results from a combination of 

exposed minerals and excessive flooding. This mixture infiltrates ground and surface 

water, lowering pH levels and harming aquatic life.  

Coal Combustion  

After coal has been successfully extracted, it is washed in preparation for combustion. 

This process usually occurs at a power plant where the wastewater, known as slurry, is 

discharged into a sludge pond. This water tends to be highly acidic  and laden with 

heavy metals, and dissolves into the ground and surface water .  

During combustion,  the coal is put into a boiler or furnace where it is burned.  The heat 

generated is used to heat water that is housed in heat-exchanging pipes running 

through the boiler.  High-pressure steam results and is piped into a turbine where it s 

pressure rotates the blades of the turbine. As the turbine blades rotate, the steam is 

repeatedly recovered in a condenser, and is then cooled using water from a nearby 

source, such as a river or stream. The steam is then converted back to its liquid state  and 

is either piped back to the boiler to carry out the process again (closed-loop system) or 

discharged into the water body from which it w as taken (once-through process). The 

shaft of the turbine rotated by the steam is attached to a metallic coil suspended in a 

magnetic field. This configuration is the main component of a generator and is the 

mechanism for generating electricity. The movement of a metallic object within an 
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electric field creates a flow of electrons, effectively generating an electric current. The 

generator is wired to a transformer, allowing the current to flow into the transformer 

where it is ramped up to a higher voltage. This high voltage current is now ready to be 

transmitted to the electric grid and supply electricity to those who n eed it.  

 
 

 

 

Figur e 4. A traditional, coal -fired power plant utilizing a steam -powered turbine to generate  

electricity . Heat released from combusting coal is used to make steam, which in turn spins the blades 

of a turbine . The turbine generates electricity which can be transmitted to the grid  

(www.cs.wright.edu) . 

 

The process of generating electricity through the use of a steam-powered turbine is not 

an environmentally harmful process. The problem instead lies with the use of coal as a 

fuel source. When coal is burned, the chemical bonds within coal are broken resulting in 

the release of heat and the emission of several chemical compounds into the 

atmosphere. The emissions most problematic for the environment are sulfur  Oxides, 

(SOx), nitrogen oxides (NO x), carbon dioxide (CO2), and mercury (Hg).  

Acid Rain and Deposition  

When SOx and NO x are released into the atmosphere, they combine with water vapor to 

create sulfuric acid (H 2SO4) and nitric acid (HNO 3). These suspended acids eventually 

precipitate from the atmosphere, returning to  earth in the form of acid rain. A cid rain  
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then falls into surface waters such as lakes and streams, and can decrease the pH of the 

water, causing harm to aquatic organisms. The average pH of fresh water is 7, while 

acid rain has a pH ranging from 5.6 to 4.5. When water reaches a pH of 6, snails and 

rainbow trout begin to die. When it reaches a pH of 5, frogs, crayfish and mayflies die. 

When the pH reaches 3, all fish in the water will die (Aliff, 2003) . Coal combustion plays 

a significant role in this process, as it is responsible for 59% of all SOx emissions and 

18% of all NOx emissions in the U.S (Sierra Club, 2008). 

Acid rain also causes damage as it falls over land. Soil acidification removes key 

nutrients from the soil, such as calcium and nitrogen. This can have deleterious effects 

on the health of vegetation. Acid rain has also caused damage to sculptures and 

buildings. Many of these structures are made from basic substances containing calcium 

carbonate, such as marble, which acid rain erodes over time.  

SOx and NO x released into the atmosphere can also return to the earth in the form of dry 

particulates. These particulates can be inhaled at ground level, exacerbating asthma and 

other respiratory a ilments.  

Smog 

Another problem created by NO x emissions at ground level is the creation of ground 

level ozone, also known as smog. When nitrogen dioxide (NO 2) absorbs sunlight it 

becomes photo-excited and unstable, causing disassociation to nitric oxide (NO) and 

oxygen (O) atoms. These O atoms combine with the nearby oxygen molecules (O2) 

forming ozone (O 3), which is a main component of smog. Remaining NO molecules can 

react with these ozone molecules to restore the NO2, which can then carry out the ozone 

forming processes again. While ozone in the atmosphere is beneficial, as it absorbs 

harmful UV rays from the sun, ground level ozone has several negative health impacts. 

Inhalation of ground level ozone can aggravate asthma, irritate the respiratory system  

and lead to permanent lung damage. This is problematic for humans, especially those 

living in more urbanized regions where an increased number of cars and buses emit 

large quantities of chemicals that react with sunlight and break apart compounds , 

leading to higher levels of smog (Spiro, 2003).  

Greenhouse Gas Emissions 

Many of the chemicals released during coal combustion are greenhouse gases. When 

these greenhouse gases are released, they help trap heat in the atmosphere that would 

otherwise be radiated back out into space, a process known as the greenhouse effect. 

The greenhouse effect is generally a positive feature of the atmosphere as it keeps our 

climate warm and inhabitable. However, by adding extra greenhouse gases to the 
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atmosphere, this effect becomes magnified, leading to a warming of the planet 

commonly referred to as global warming. One of the primary compounds contributing 

to the greenhouse effect is CO2, which is a common by-product of the coal combustion 

process. In fact, 38% of all CO2 emissions in the atmosphere are from coal combustion 

(EIA, 2008). While it is not entirely clear what effects global warming may have on the 

planet, the International Panel on Climate Change has concluded that global warming 

will likely have a variety of negat ive impacts on the planet, including the rise of global 

sea levels, disturbance to ecosystems, and the increase of infectious diseases like malaria 

(IPCC, 2007).  

Mercury  

Another by -product of coal combustion is the release of mercury into the atmosphere. 

Mercury is a naturally occurring element, but some 2000 tons of it enter the 

environment each year from human -generated sources such as incinerators, chlorine-

producing plants and coal -burning power plants (Science Daily, 9 Oct. 2008). It is 

estimated however, that coal combustion is responsible for 30% of all mercury 

emissions in the US (Sierra Club, 2008). Like SOx and NO x, mercury can combine with  

water vapor in the atmosphere and precipitate back to earth where it is absorbed into 

waterways. Once in the water, bacterial conversion transforms the relatively stable 

mercury (Hg) into the water soluble and toxic methyl mercury (CH 3Hg +). Once in this 

form, the methyl mercury can be ingested by aquatic organisms such as fish, where it 

has the ability to bioaccumulate in fatty tissue (Spiro, 2003). Methyl mercury is a fat 

ÚÖÓÜÉÓÌɯÚÜÉÚÛÈÕÊÌȮɯÚÖɯÐÛɯÊÈÕɯÉÌɯÚÛÖÙÌËɯÐÕɯÈÕɯÖÙÎÈÕÐÚÔɀÚɯÍÈÛɯÊÌÓÓÚȭɯ%ÖÙɯÏÜÔÈÕÚȮɯÛÏÐÚɯ

bioaccumulation pattern is most problematic in fish that are eaten. Small fish absorb 

methyl mercury and are  eaten by larger fish which absorb the methyl mercury present 

in the small fish. Since methyl mercury is fat soluble, larger fish continually accumulate 

it in their tissues as they eat the smaller fish. By the time the mercury reaches the top of 

the food chain, it has accumulated in levels significant enough to affect human health. 

These larger, predatory fish tend to be the ones consumed by humans. If ingested in 

significant quantities, mercury can have significant impacts on the central nervous 

system. Some other physical effects of mercury poisoning include deafness, speech 

difficulties and visual impairment. Even more serious are the risks mercury poses to a 

developing fetus. Mercury consumed by pregnant mothers has been linked to deafness, 

blindness, mental retardation and cerebral palsy in fetuses (Spiro, 2003). 
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SOLAR TECHNOLOGIES  

Photovoltaic (PV) Cells  

PV cells are one of the most common 

forms of solar power currently being 

used. The science behind PV can be seen 

in many applications from large arr ays of 

rooftop panels to the small strips that 

power many calculators. PV cells absorb 

radiation from the sun and transform it 

into an electric current. This reaction is 

created by a semiconductor material, 

usually silicon crystal. The silicon crystal 

is chemically treated in such a way that 

one half of the crystal has an abundance 

of electrons, making it negatively charged, while the other half has an electron 

deficiency, making it positively charged  (REUK, 2008). When photons of light from the 

sun reach the electron-rich half of the silicon crystal, some electrons are knocked loose 

and are free to move. These free electrons are naturally attracted to the electron-

deficient portion of silicon, so they will move in that direction. The movement of these 

electrons in a particular direction is the basic formation of an electric current. This 

current is harnessed from the panel and is directed through lead wires to where 

electricity is needed. The electricity generated is a direct current (DC), which for most 

practical purposes needs to be converted with a transformer to an alternating current 

(AC) before it can be used. Once transformed into AC, the power generated from PV 

panels can be used to power any equipment that runs on AC, such as household 

appliances or electronics. The power also has the potential to be stored in batteries and 

used as needed. The generation capacity of a PV system is generally a function of how 

many PV panels are being used and where those panels are located. Areas that receive 

more sunlight, such as the southwestern US, can generate more electricity with PV 

panels throughout the year than can cloudier regions . 6ÏÐÓÌɯÛÏÐÚɯËÖÌÚÕɀÛɯÙÌÓÌÎÈÛÌɯ/5ɯ

panels to a set area, they will be more efficient and cost effective in areas with more sun. 

 

Figure 5. A side view of a solar cell and its 

generation process. 

(htt p://www.hotpools.co.za/Solar_Electric_Power.htm ) 
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Daylighting Systems a nd Light -Pipes 

These systems are a simple and 

effective way to provide lighting 

using direct sunlight. The 

technology utilizes a solar 

collector, usually dome shaped, 

which is mounted on the roof of a 

building. The collector absorbs and 

concentrates light from the sun 

using a series of mirrors or fiber 

optic cables. The concentrated light 

is piped down into the inhabited 

space, providing overhead light 

through what looks similar to a 

recessed lighting fixture. Due to 

the nature of the solar collector, 

light can be harvested throughout 

most of the day, though ultimately 

the fixture will stop providing light 

when the sun goes down. This 

system can be an effective 

alternative to traditional sources of overhead lighting but has limitations o n where it 

can be used. For example, it would not be very effective for a large apartment building 

with several floors and limited roof space. Light pipe technology may be limited in 

scope but because interior lighting is a very common user of electricity,  the widespread 

use of this technology may be able to noticeably reduce electricity consumption. 

Solar Air -Conditioning  

There are several types of technologies encompassed within the solar air conditioning 

concept. In some applications, desiccants are used to remove moisture from the interior 

air. Desiccants are solid substances that are able to absorb moisture, effectively reducing 

the humidity in the surrounding air. A common desiccant is silica gel, which often 

comes pre-packaged and is included with pro ducts that need to be kept dry, such as 

sneakers. Since moist air tends to hold heat better than cold air, removing moisture 

from the air effectively removes heat as well. The desiccant, after being saturated with 

moisture, is dried out using heat collected from solar energy. This recharges the 

desiccant and restarts the cooling cycle. Other solar air conditioning technologies are as 

simple as using solar energy to power a traditional air conditioner, similar to one used 

Figure 6. A typical light pipe system installed in the roof of 

a home. The sun can be harvested throughout the day and 

used for interior lighting (source: www.solatube.com)  
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ÐÕɯÈÕɯÈÜÛÖÔÖÉÐÓÌɀÚɯÊÖÖÓÐÕÎɯÚàÚÛÌÔȭɯ2ince cooling demands generally tend to be higher 

during the day when there is ample solar energy, a solar air conditioner can effectively 

ÜÛÐÓÐáÌɯÛÏÌɯÚÜÕɀÚɯ×ÌÈÒɯ×ÖÞÌÙɯÖÜÛ×ÜÛȭɯ%ÜÙÛÏÌÙȮɯÛÏÌɯÈÔÖÜÕÛɯÖÍɯÈÐÙɯÊÖÕËÐÛÐÖÕÐÕÎɯÜÚÌËɯÐÕɯÛÏÌɯ

US is projected to increase, which will make these technologies increasingly relevant in 

the coming years.  

Concentrated Solar Power (CSP) 

While all the solar technologies researched in H.R.2774 can help reduce our dependence 

on coal, CSP is the technology most likely to help mitigate the problems associated with 

our current energy consumption. There are several reasons why CSP will  have the most 

significant impact in reducing our nationwide reliance on fossil fuels.  First, it is 

important to understand how CSP works.  

CSP uses mirrors  ÛÖɯÊÖÕÊÌÕÛÙÈÛÌɯÛÏÌɯÚÜÕɀÚɯÌÕÌÙÎàȭɯThese mirrors are of a parabolic 

shapeȮɯÞÏÐÊÏɯÈÓÓÖÞÚɯÛÏÌɯÚÜÕɀÚɯÌÕÌÙÎàɯÛÖɯÉÌɯÊÖÕÊÌÕÛÙÈÛÌËɯÖÕÛÖɯa focal point. The 

parabolic shape is advantageous when considering the properties of reflected light . 

When a ray of light is re flected by a flat mirror, the angle of the incoming, or incident, 

ray is equal to the outgoing, or reflected, ray. Utilizing this property of light, a parabola 

can be curved on such an angle that all incident rays striking it will be reflected to a 

single focal point. This makes the parabolic mirror very efficient at collecting incoming 

solar rays and concentrating their energy on a set point.  

 

 

Figure 7. On a flat mirror, the reflection angle of an incident ray is equal to the angle of the reflected 

ray. A parabolic mirror can reflect several ray s on to a focal point. ( www.library.thinkquest.org, 

www.scienceprog.com ) 

 

3ÏÌɯÍÖÊÈÓɯ×ÖÐÕÛɯÖÕÛÖɯÞÏÐÊÏɯÛÏÌɯÚÜÕɀÚɯÌÕÌÙÎàɯÐÚɯÊÖÕÊÌÕÛÙÈÛÌËɯÊÖÕÛÈÐÕÚɯÚÖÔÌɯÍÖÙÔɯÖÍɯÏÌÈÛɯ

exchange liquid . The liquid used may be a mineral or synthetic oil with  the 

characteristic of being easily heated to high temperatures. The efficiency of this process 

http://www.scienceprog.com/
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is dependent on the heat capacity of the liquid. The less solar radiation needed to super-

heat the liquid, the more efficient this heat exchange process will be. Once this liquid 

becomes super-heated, it is pumped through a heat exchanger positioned in a tank of 

water. The heat is transferred from the super-heated fluid, such as oil or molten salt,  to 

the water in the tanks, creating steam. The steam is routed to a turbine, where its high 

×ÙÌÚÚÜÙÌɯÐÚɯÜÚÌËɯÛÖɯÚ×ÐÕɯÛÏÌɯÛÜÙÉÐÕÌɀÚɯÉÓÈËÌÚȭɯ+ÐÒÌɯÈɯÊÖÈÓɯ×ÓÈÕÛȮɯÛÏÌɯÛÜÙÉÐÕÌɯÚÏÈÍÛɯÐÚɯ

attached to a metallic coil suspended in a magnetic field, which creates an electric 

current as it spins. The electricity is then stepped up in voltage to be transmitted 

through the electric grid and to consumers across the country, just as it is in a coal plant. 

The entire electricity generation process for CSP is basically identical to the generation 

process for a coal plant. The important  difference is that a CSP plant utilizes heat from 

the sun, while a coal plant relies on combustion as a source of heat. 

 

Figure 8. A schematic of a parabolic trough concentrated solar power plan t.                                                       

(source: www.volker -quaschning.de ) 

 

Limitations  

Water Usage 

Electric power plants that use steam-powered turbines for generating electricity are 

inherently water intensive.  CSP plants are no different from coal plants in this way and 

use just about the same amount of water (Mancini, 2008).  The real problem is the issue 

of water scarcity in regions where CSP plants are most effective.  As evidenced before, 

CSP plants will only be commercially viable in the southwestern U.S. at present.  This 

http://www.volker-quaschning.de/
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hot, arid region already contends with issues of water scarcity.  Nearly all power plants 

built in the Southwest today use closed-loop cooling systems which are very water 

ÌÍÍÐÊÐÌÕÛɯÊÖÔ×ÈÙÌËɯÛÖɯÚÐÕÎÓÌɯÜÚÌȮɯÖÙɯȿÖÕÊÌ-ÛÙÖÜÎÏɀȮɯÚàÚÛÌÔÚȭɯɯ ɯÙÌ-circulating system uses 

about 23 gallons per MWh for cooling and generation, thus a 300 MW CSP plant would 

consume about 69,000 gallons per hour.  This is considerably less water than a 

ÛÙÈËÐÛÐÖÕÈÓȮɯȿÖÕÊÌ-ÛÏÙÖÜÎÏɀɯ×ÓÈÕÛɯÞÏÐÊÏɯÞÖÜÓËɯÙÌØÜÐÙÌɯƛȮƙƔƔɬ2,000 gallons per MWh 

(Baum, 2003).  However, even in a closed-loop system water usage is an issue as about 

5% of the total water used will be lost to evaporation (NETL, 2007).  This is problematic 

for the water scarce regions that CSP plants need to be built in, such as the 

southwestern U.S.  The annual precipitation in this region is exceptionally low, as 

evidenced in Figure 15.  Compare these rates of precipitation to that of the New York 

CÐÛàɯÙÌÎÐÖÕȮɯÞÏÐÊÏɯÙÌÊÌÐÝÌÚɯÈÙÖÜÕËɯƘƔɂɯÖÍɯ×ÙÌÊÐ×ÐÛÈÛÐÖÕɯ×ÌÙɯàÌÈÙɯȹ'à×ÌÙÛÌßÛÉÖÖÒȮɯƖƔƔƙȺȭɯɯ

In areas with such serious water scarcity issues, addressing the water usage associated 

with CSP will be crucial to making it a viable energy solution.  

Land Usage 

CSP plants will have to be significantly scaled up in order to provide enough electricity 

output to meet future demands.  However, there are many limiting factors to where 

CSP plants can be built.  CSP is most efficient when built on land with a 1 percent or 

lower grade and where constant solar input is most intense. This means that regions 

with extensive cloud cover are not acceptable for construction, nor are areas with 

significant pitches.  Furthermore, habitats or sacred land sites must be protected, 

adding  to the challenge of selecting an adequate location for a CSP plant.   

Renewable and Free 

The fuel for a CSP plant comes directly from the sun, a renewable energy source that is 

completely free to harvest. Earth receives about 198 watts of energy per square meter at 

its surface. This is a significant amount of energy that is consistently available for 

harvest. The sun is also accessible in many parts of the country, albeit in varied 

intensities, with the southwest United States receiving the most intense sunlight . 

Currently, CSP technology is the most applicable in this region, which makes it a viable 

option for growing electricity demand in the southwest.  

Clean Power Plant Technology  

Electricity generated through CSP has limited  impacts on human health and the 

environment . The energy source comes directly from the sun so there is no destructive 

extraction process. There is also no combustion process which eliminates the issue of 

hazardous air emissions. In most electric generation systems, the fuel must be 
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combusted to release heat for use in generation. With CSP, energy from the sun is 

directly utilized for the heat used in the electricity generation process . This lack of a 

conversion step is a key component in what makes CSP such a clean energy source. 

Gri d-Ready 

The majority of power plants in the US utilize steam-powered turbines to generate 

electricity. Since CSP is designed to power these types of turbines, existing power plants 

can be retrofitted with CSP systems. Much of the electric infrastructure currently in 

place, such as power plants and transmission lines, would be compatible with CSP 

systems, making it easier to tie CSP into the existing electric grid. This will avoid the 

costs associated with a dramatic overhaul of the grid. Further, CSP can be used in 

conjunction with other traditional fuels, such as natural gas, at a power plant. In this 

scenario, CSP would be used to generate electricity during hours with abundant 

sunlight. When the sun goes down, natural gas can be used to generate electricity. This 

type of combined fuel system may be a good stepping stone on the path to plants that 

run entirely on CSP. 

Storage Potential  

One of the most problematic aspects of current solar technology is its inability to 

provide energy when the sun goes down. While power storage systems do exist, such as 

batteries in PV systems, their capabilities are limited. CSP has shown potential in 

storing significant amounts of heat through the use of molten salts. These salts are used 

ÈÚɯÛÏÌɯÚàÚÛÌÔɀÚɯÏÌÈÛɯÌßÊÏÈÕÎÌɯÍÓÜÐËɯbut they can also be stored and later used to 

generate electricity. If a CSP plant is producing more electricity than the grid demands, 

some of the molten salt can be diverted from the electricity generation process and 

placed into a storage tank. The tank essentially acts as a giant thermos, allowing the 

molten salt to retain the heat it has absorbed from the sun. When this reserve heat is 

ÕÌÌËÌËȮɯÍÖÙɯÐÕÚÛÈÕÊÌɯÐÍɯÊÓÖÜËɯÊÖÝÌÙɯÙÌËÜÊÌÚɯÛÏÌɯ×ÓÈÕÛɀÚɯÈÉÐÓÐÛàɯÛÖɯÎÌÕÌÙÈÛÌɯÌÓÌÊÛÙÐÊÐÛàɯ

directly from the sun, the sto red molten salts can be piped back into the generation 

process to produce electricity. Currently, molten salts used in this capacity have a 

demonstrated storage capability of about six hours.  
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Figure 9. The load pattern of a power plant utilizing both CS P and a fossil fuel 

source to generate electricity . During daytime hours, sunlight directly generates all 

electricity demanded with any excess heat stored for later use . When the sun goes 

down, either stored heat or fossil fuel combustion can be used to ge nerate electricity. 

(source: www.volker -quaschning.de)  

 

Now that it is clear how solar technologies work, the rationale for a focus on CSP in this 

program design will be explained. T he methods of implementation for H.R. 2774 

through the program design and budget requirements, and measurement of success 

will also be discussed.  
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PROGRAM DESIGN  

Implementation of H.R. 2774 will center around two major areas of concern: finding the 

solution to the key technical issue of storage, as well as increasing public awareness and 

investor confidence in solar power. The conversion of solar energy to electricity can be 

achieved through several different technologies, as presented in H.R. 2774. However, 

CSP in particular has two main advantages which merit a focus on this t echnology 

during implementation of the bill. First, CSP has the most potential for efficient and 

inexpensive storage which can allow it to become competitive with other conventional 

forms of energy. Second, it has real potential for integration with the ex isting 

infrastructure. With a focus on improvement in these technologies, H.R. 2774 will work 

to create a strategic alliance between public and private technology supporters, aimed 

at gaining a substantial amount of capital to invest in CSP. In the first q uarter of 2008, 

coal lobbyists spent $5 million to promote the continued use of coal as an energy 

resource. By contrast, the solar lobby spent only $75 thousand. There is a great need for 

a mechanism to create political and financial momentum in the push f or solar power in 

the United States.  

CSP is a maturing technology and therefore several issues must be dealt with before it 

will be considered completely viable as an energy alternative. Therefore, the first year of 

implementation is aimed at combining th e resources and the right people to make 

successful strides in technological advances. The main obstacle to overcome is storage. 

 ÚɯÛÏÌɯÚÜÕɀÚɯÌÕÌÙÎàɯÐÚɯÖÕÓàɯÈÝÈÐÓÈÉÓÌɯËÜÙÐÕÎɯËÈàÓÐÎÏÛɯÏÖÜÙÚɯÈÕËɯÐÚɯÙÌÚÛÙÐÊÛÌËɯËÜÙÐÕÎɯ

periods of cloudiness, energy must be stored for use outside of peak supply periods. 

Current technology allows approximately six hours of storage which is insufficient for 

an uninterrupted power supply. Storage capacity will need to reach sixteen hours in 

order for continuous twenty four hour use,  seven days per week.  

The program outlined here will provide the funds and resources necessary for R&D 

aimed at extending the operating time of CSP facilities, and supplying electricity on 

demand. If thermal storage capabilities are increased, CSP will  provide a continuous 

supply of electricity; further control over storage will  allow thermal energy to be 

released as necessary to satisfy electricity demand. Operating with these capabilities 

would make CSP facilities reliable and truly cost -effective. With a foundation of 

advanced thermal storage technology, CSP can expand on a large scale. Therefore, the 

program design options discussed here will focus on thermal storage capacity as the 

priority R&D goal. A secondary goal is to increase the market share of CSP by 

improving investor confidence. The plan is to give potential investors the technical 

information they need to feel comfortable investing in concentrated solar power. To 

help spur the demand for CSP, a marketing initiative has also been included in t his 
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program design that targets audiences such as utilities, state governments and Public 

Utility Commissions.  This broader marketing initiative will help generate demand for 

this technology as states and local governments look to modify their mix of ener gy 

sources.  

H.R. 2774 appropriates $5 million during the first year of implementation . In this 

program design for CSP, The Department of Energy (DOE) will  distribute funds to 

grant recipients to use toward research and development aimed at effectively 

addressing the issue of storage. Several options were considered for the program 

design; however, the following  considerations were incorporated into the final program 

design.  

¶ Program focus- A concentration on improved storage capacity in CSP systems will 

lead to the increase in technology necessary to reach cost parity with traditional 

energy sources, and thereby lead to investor confidence and support.  

¶ Eligibility/ Research Path - Grants will be awarded to research facilities with the 

potential for commerci al application studies. Recipients may be private, non-profit 

or public sector organizations.  

¶ Funding Levels- Recipients will be guaranteed funding for five years, removing the 

burden of re-application and allowing researchers to focus on their work. 

Oppor tunities for additional funds in the amount of $18 million over five years will 

be provided through incentive programs based upon performance and progress. 

Recipients will be required to match funds in order to maximize the potential for 

technological advancement 

¶ Information and Marketing - Marketing will be conducted by an outside contractor 

but coordinated by a DOE public relations associate. A centralized database will 

retain up to date information on CSP and document progress made by grant 

recipients. Quarterly newsletters, an annual report and an annual conference will 

facilitate the sharing of information and open lines of communication between all 

interested parties.  
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Organization, Staffing Plan  and Budget  

The project will run within the Department o Íɯ$ÕÌÙÎàɀÚɯ&ÖÓËÌÕɯ%ÐÌÓËɯ.ÍÍÐÊÌȮɯÜÕËÌÙɯÛÏÌɯ

direction of the Solar Branch Chief in the Renewable Energy Projects Division. The 

#Ì×ÈÙÛÔÌÕÛɯÖÍɯ$ÕÌÙÎàɀÚɯ&ÖÓËÌÕɯ%ÐÌÓËɯ.ÍÍÐÊÌ already houses the Solar Branch Chief in 

the Renewable Energy Projects Division. Several staff members will be borrowed from 

related departments and therefore it is most efficient to locate the office in Golden.  

Figure 10 represents the staffing plan of the first year budget.  

These positions were chosen based upon a need to keep costs low, while employing the 

most efficient and well suited individuals for specific tasks. A full -time, permanent 

project manager along with one full -time project assistant will be hired. Two existing 

grants specialists from within the DOE will be hired to devote a pproximately 20% of 

their productive hours to the project. An Internet technology specialist will also be hired 

on a full -time, one-year contract. An existing communications specialist within the DOE 

will also commit 20% of his or her working hours to the project, acting as liaison 

between the public relations and event planning organization contracted for this 

project.  Although this program design accounts for only the first year of 

implementation, it should be noted that in year -two a full -time program analyst will be 

hired to oversee the work of grant recipients through on -site inspections and reporting 

to the project manager. This analyst will have a science background, be familiar with 

the technology of CSP, and will continue over the remaining four ye ars to ensure that 

the highest quality R&D is being carried out as intended by this legislation and 

program design.  

The focal point of the staffing plan involves the multi -stakeholder Advisory Board, 

comprised of industry professionals from universities, organizations or research 

facilities within the sector. The project manager will recruit the Board Chair, who will 

then work to fill the remaining seats. These members will participate on a volunteer 

basis to supervise all operations and counsel grant administrators regarding the 

selection and distribution of funds. Members will also work very closely with the 

project manager to ensure that funds are utilized efficiently and in the manner intended 

by the legislation.  

The project manager hired to administer  this program will ideally have experience in 

each area of the design. The applicant should have experience with grant proposal and 

dispersal procedures, knowledge of the science behind CSP technologies (and storage 

issues in particular), as well as experience with performance management. Each of the 

support positions will reinforce these strata of operations. For a complete description of 

positions and responsibilities, please see Appendix A.  
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Figure  10: Organizational Stru ctÜÙÌɯÖÍɯÛÏÌɯ'1ɯƖƛƛƘɯ/ÙÖÎÙÈÔɯÞÐÛÏÐÕɯÛÏÌɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ$ÕÌÙÎàɀÚɯ

Renewable Energy Field Office.   

 

Budget 

In the first year of  the five-year budget, H.R. 2774 allocates $5 million for R&D. Seven 

percent, or $350,000 of these funds will be allocated for salary and benefits for staff. 

Salary and benefit amounts are based on the standard government grade scale for 

Denver, Colorado and take into consideration the amount of productive time each 

employee will devote to the project. Three percent, or $150,000, will be used for 

operational expenses. The remaining $4.4 million will be dis tributed in the form of 

storage-focused research grants. Our program design requires grant recipients to 

provide matching funds . By supplementing  researchers who have secured other 

fund ing pathways, the program will be more effective and will be able to commence 

more quickly. Many federal grant programs institute this matching funds concept. The 

#.$ɀÚɯNational Industrial Competitiveness through Energy, Environment, and 

Economics grants program has a similar requirement . This program  is designed to 

ɁÙÌËÜÊÌɯÛÏÌɯÜÚÌɯÖÍɯÌÕÌÙÎàɯÈÕËɯÌÕÌÙÎàɯÐÕÛÌÕÚÐÝÌɯÍÌÌË-stocks and reduce the generation of 

wastes in industry,ɂ ÈÕËɯÚÛÈÛÌÚɯÛÏÈÛȮɯɁÍederal funds will be awarded to States and 

industry  applicants that can match DOE federal funds at 50 percentɂ (National 

Industrial, 2008). For the complete break-down of allocated funds see Appendix C.  
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Personnel 

This request includes $232,500 for personnel services. The total includes three new 

hires: the project manager, the project assistant, and the IT specialist. It also includes 

partial funding for three legacy employees at the Golden Field Office who will be 

dedicating approximately 20% of their time and resources for the Solar Energy Research 

and Development Progr am. The public relations and event planning firm will be a 

contracted organization.  

The project manager will be hired by the manager of the Golden Field Office at the 

#Ì×ÈÙÛÔÌÕÛɯÖÍɯ$ÕÌÙÎàɀÚɯ$ÕÌÙÎàɯ$ÍÍÐÊÐÌÕÊàɯÈÕËɯ1ÌÕÌÞÈÉÓÌɯ$ÕÌÙÎàɯËÐÝÐÚÐÖÕȮɯ×ÙÐÖÙɯÛÖɯÛÏÌɯ

January 1st authorization date. The Project Manager will start on January 1st and will be 

involved with the Solar Energy Research and Advancement Act from the start. The 

manager will have hiring authority  for the rest of the program staff. Figure 11 shows the 

distribution of funding.  

Communication  

The request for funding for communication, utilities, an d miscellaneous is $500. This is 

to cover various costs such as three additional phone lines for the newly hired staff 

members added to the Golden Field Office of the DOE. 

Printing  

The request for funding for printing cost is $50 ,500. This includes $500 for additional 

internal printing cost for the three additional staff members added to the Golden Field 

Office of the DOE, and $50,000 for the cost of printing and mailing Solar Energy 

Research and Development Program promotions . 

Travel  

The request for travel is $64,200; this includes $34,200 for staff travel, including 

expected cost of the hiring process and research needs of the staff. The request also 

includes $30,000 for travel costs of the voluntary board, including expected cost s of 

travel stipends and one meeting in fiscal year 1. The request also includes $5,000 in 

travel expenses for the annual conference, including keynote speaker. 

Rental Payments for OSA  

The request includes $77,000 for payments to the Office of the State Actuary; this is to 

account for the increased headcount at the Boulder Field Office. 
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Figure 11: The distribution of H.R. 2774 funding in the first year.  

 


