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Solar Energy

e Solar

o Generate Electricity
Solar PV
Outdoor Lighting

e Thermal
Solar Hot Water

e Heating
Solar Air Heating

e Wind
e Form of Solar Energy
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Solar PV

e Photovoltaic (PV) cells are made up of special
materials called semiconductors

e Silicon is most commonly used semicond

e A solar panels is collection of PV cells or
modules

A module is a group of cells electrically connecieu
and packaged in one frame
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Types of Cells

e Polycrystalline technology — most prevalent

e C— Si: Single-crystal Silicon
Mono/Single layer — most efficient and expensive
Poly/Multiple layers — not as efficient or as expensive

e Thin Film >

e A - Si: Amorphous Silicon

o Cd - Te: Cadmium Telluride ___-/
o CiGS: Copper Indium Gallium Selenide
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Solar PV Future
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System Prices

5 years

Crystalline 09 10 11 12 13
Average Silicon price (USD/kQ) $110.00($ 75.00| % 65.00 | $ 55.00 | $ 54.00
Silicon utilization (Grams/Wattdc) 7.50 7.13 6.77 6.43 6.33
Cell Efficiency 15.7% 16.2% 16.7% 17.2% 17.5%
Wafer] $ 099|$ 070|$ 060[$ 050|% 0.49
Total ConversionCosy{$ 090]|$ 087]|$%$ 083|$% 080|$ 0.78
Shipping & Warranty Cost4 $ 0.02($ 0.02|$ 002]|$ 002|3$ 0.02
Gross Margin % 20.0% 18.0% 16.0% 15.0% 15.0%
GrossMargif$ 048 ($ 035]|$ 028|$ 023|$ 0.23
Minimum Possible Module Price] $ 239 | $ 193 | $ 1.72 | $ 156 | $ 1.52

<« In 2008, many Chinese players averaged over $150/kg for silicon

« The devastation in silicon demand will leave few options but for silicon prices to fall below
$100/kg on the spot market

« For 2009-10, the world will be moving to a cost-plus environment
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Financial Incentives

e Federal Investment Tax Credit

e State tax credits

e Historic tax credits

e USDA grants

e Accelerated depreciation (for businesses)
o Ulility rebates

e Renewable Energy Certificates

See for detalls



http://www.dsireusa.org/

Federal Incentives

e 30% Residential Wind and Solar Federal Tax Credit

e 30% Commercial Wind and Solar Federal Grant
Federal tax credit can be converted to grant for 2009 &2010

e Commercial — 5 yr Accelerated Depreciation
Bonus Depreciation for 2009 (50% in first year)

e Historic Tax Credits
MO example - 20% Federal, 25% state, remainder — 30% solar

e USDA Grants

25% for farms, rural small businesses, schools, government

Information only — consult your tax professional
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Other Incentives

e Utility Rebates
Columbia Power & Light - $500/kW
KCP&L, Ameren - $2,000 kW (Jan, 2010)

e Renewable Energy Credits (RECs)
e Net Metering
e Adds Value to Property
$20 for every $1 saved in operating costs
e LEED Points .
o Energi
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American Recovery and
Reinvestment Act, 2009

o See
o State Energy Program (SEP) Funds
o Energy Efficiency and Conservation Block Grant (EECBG) Funds
o Kansas State Energy Office
Renewable Energy Grant Program ($3.8 Million)
25% grants up to $250k - government, schools

o Missouri Energy Center
Program TBD
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http://www.recovery.gov/
http://kcc.ks.gov/energy/arra.htm
http://www.governor.ks.gov/recovery/
http://www.dnr.mo.gov/energy/financial/index.html
http://transform.mo.gov/

General Tax Provisions

e FYI, contact your tax advisor . . . This is from Reznick Group!
e Depreciation

The property generally must be acquired before Jan. 1, 2010 (before Jan. 1, 2011 for certain
property)
"Qualified property" includes most types of new property other than buildings.

e Section 179 May be Extended

Increases the expensing limit to $250,000 and the investment ceiling limit to $800,000.
These amounts are NOT indexed for inflation.

There is no alternative minimum tax adjustment for property expensed under A179.
Effective: Tax Year 2009 ONLY.
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General Tax Provisions

e Small Business 5-Year Net Operating Loss Carry-back

e For NOLs arising in tax years ending after Dec. 31, 2007, the Act permits only small businesses
to elect to increase the NOL carry back period for an applicable 2008 or 2009 NOL

e The 5-year NOL break applies to small businesses with gross receipts of $15 million or less
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Renewable Energy Tax Provisions

e (Grant Program

A taxpayer can elect to take either a tax credit or a grant (but not both) from the Department of
Energy (but administered by Treasury).

Grants shall be made to each “person” who places in service property that is either qualified
under Section 45 or Section 48.

|t appears that any partnership with a disqualified partner (gov’t./tax exempt) would not be
eligible for the grant at all (poor drafting)

Grant amount is 30% of basis that would be eligible under Section 48 or that would comprise a
Section 45 credit-eligible facility.

Grants issue within the later of 60 days of receipt of the grant application or the facility being
placed in service followed by the grant application.

Nothing is known about the forms, process, criteria for acceptance or denial (or appeal of
denial, if any), penalties etc.

The amount of the grant is not includible in the taxpayer's gross income. ‘
The basis of the energy property is reduced by 50% of the amount of the grant (just E nergy
credit) Savings Store
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Renewable Energy Tax Provisions

e Energy Credit Basis Reduction Rule for Subsidized Energy Financing
Eliminated

For periods after Dec. 31, 2008, the Recovery Act eliminates the rule that reduces the basis
the property for purposes of claiming the credit if the property is financed by subsidized energy
financing or with proceeds from privatebastsity

Does NOT change the subsidized efivargyng rules for A45

A taxpayer can elect to take either a tax credit or a grant (but not both) from the Department of
Energy (but administered by Treasury).

Grants shall be made to each “person” who places in service property that is either qualified
under Section 45 or Section 48.

|t appears that any partnership with a disqualified partner (gov't./tax exempt) would not be
eligible for the grant at all (poor drafting)

Grant amount is 30% of basis that would be eligible under Section 48 or that would comprise a
Section 45 credit-eligible facility.

Solar project have to be started by the end of 2010 and finished by 2017 Energy
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Financial Analysis

e Different methods to cost justify
Return on Investment (ROI)
Cost of Energy Comparison
Annual Cash Flow Model
Comparing Discounted Costs

Life Cycle Cost Analysis
Comparing one investment to another.




Sample Scenario

2.4 KW Solar PV System

Installed Price $20,000
Utility Rebate -$4,800
Initial System Cost $15,400
Federal Tax Credit $4.620
Net System Cost $10,780
REC income* $4,800
Total Cost $5,980

* Estimate only T rates & rules not yet finalized. REC income
paid out over time as energy produced
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Increasing Value of Power

Rate inflation will be driven by dwindling fossil
fuel supplies and carbon reduction strategies
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* Assumes $0.08 p/kWh with 7.5% annual inflation on electric rates
for 2.4kW solar PV system




Sample Project Standard Analysis

Assumptions Retrofit Installation Disc. Rate NPV IRR
Solar System Size 8 DC kilowatts Private Ownership 10% $573 10.5%
Solar Power Production 10,681 Net AC kWhs
Square footage 1,600
Commercial Tax Rate 41.0% Federal plus State Tax Rate
Gross Solar System Price $60,000  $7,500 per kWdc
Rebate ($20,000)
Net Solar System Price $40,000
Customer Utility Savings ($kWh) | $0.130 | $0.131 | $0.133 $0.134 $0.135 $0.137 $0.138 $0.139
Renewable Energy Credits ($/kWh) [ $0.325 | $0.325 | $0.325 $0.325 $0.325 $0.260 $0.208 $0.166
kWhs produced 1 10,681 | 10,574 10,468 10,364 10,260 10,157 10,056
Solar Fund 1 2 3 4 5 6 7 8
Energy Revenue $0 $1,402 | $1,402 $1,402 $1,402 $1,402 $1,402 $1,402
Renewable Energy Credit Revenue $0 $3,471 | $3,437 | $3,402 $3,368 $2,668 $2,113 $1,673
Insurance/O&M ($240) ($216) | ($194) ($175) ($173) ($171) ($170) ($168)
Debt Interest ($0) <9 30y &0 5 ($0) ($0) ($0)
Depreciation | ($6,800) [($10,880)| ($6,528) | ($3,917) | ($3,917) | ($1,958) |
Subtotal ($7,040) | ($6,222)|<@%;884) 712 $650 $1,939 | $3,345 | $2,907
Taxes $2,880 | $2,554 | $773 ($292) ($279) ($796) | ($1,373) | ($1,193)
Net Income| ($4,150) | ($3,668) | ($1,111) | $420 $401 $1,143 | 3$1,972 $1,714
Add back Depreciation| $6.800 | $10,880 | $6,528 | $3,917 $3,917 $1,958
Federal Tax Crecit| $12,000 |
State Tax Credit
Debt Principal|  ($0) ($0) ($0) ($0) ($0) ($0) ($0) ($0)
a Equity Investment| ($39,999)
| Annual Cash Flow|($25,349)| $7,211 | $5,417 $4,337 $4,318 $3,102 $1,972 $1,714




Sustainable Benefits

e Solar Energy One of the Pillars of Sustainabilit
e Economics
Sustainable Job Creation
e Business
Predictable Energy Cost

e Environmental
Enhances the world we live in
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Final Thoughts

» The US Market could be the largest market in the World by 2012

» Focus on understanding your unit economics — how much do you make on each
project and what are your leverage points

- Become members of your trade association (MOSEIA, SEIA, VoteSolar etc) —
our industry will ALWAYS be regulated
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