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EXECUTIVE SUMMARY

The development of certain cogeneration and renewable energy technologies has
been influenced by favorable federal and state legislation enacted in the late 1970’s. The
legislation provided subsidies for either the investment in or output from specific renew-
able technologies. In addition, the Public Utilities Regulatory Policies Act of 1978
(PURPA) created a market for electricity from such projects by requiring utilities to
purchase their output at avoided cost. As a direct result of these policies, several renew-
able energy technologies and industrial cogeneration have experienced accelerated
development. The status of current renewable energy incentives changes significantly at
the end of 1985 as all renewable energy investment tax credits expire. Key provisions of
the President’s Taz Proposals to the Congress for Fairness, Growth, and Simplicity also
affect renewable energy and cogeneration projects. The most significant provisions are:

° repeal of 10 percent investment tax credit
. lower corporate and individual tax rates

. replacement of accelerated cost recovery system (ACRS) with capital cost recovery
system (CCRS) '

e non-deductibility of state taxes on federal income tax returns
. institute an alternative minimum tax for corporations

In this study, we analyze the impact of the President’s Tax Proposals and the
scheduled expiration of energy investment tax credits on seven selected energy projects.
Projects were selected that were representative of the best technologies currently avail-
able and which had high expected returns under current tax law. They are actual pro-
jects either in operation or in the advanced development stage. We have attempted to
simulate the criteria investors would use when deciding to undertake renewable energy
or conservation projects. Spread sheets of project revenue, cost, and tax data were
developed for each project. We then estimated the investor’s after-tax internal rate of
return (IRR) under several scenarios: ’

¢  current law (before December 31, 1985)
e current law (after 1985) and
e  the President’s Tax Proposals.

By analyzing changes in the profitablility of these projects, we can develop an initial
assessment of how currently scheduled and proposed revisions in tax law will affec. the
development of these and similar renewable energy and cogeneration projects.

The impact of the President’s Tax Proposals on the investor’s leveraged rate of
return is shown in Table S1.



Table S1. Rate of return on equity for selected projects.a

Gas-fired Coal-fired Landfill Small | Wood -
Geot,herma.lb Cogeneration | Cogeneration Gas® Wind | Hydro | Electric
Current Law 0.39 (0.54) 0.41 0.40 0.28 0.47 0.27 0.26
Current Law after 0.23 (0.33) 0.41 0.40 0.028 0.14 0.14 0.20
Dec. 31, 1985
President’s Tax Pro- 0.09 (0.17) 0.24 0.27 0.10 | 0.12 0.07 0.15
posal

% The geothermal, cogeneration, and landfill gas projects are corporate-financed while the wind, small
hydroelectric, and electricity from wood waste projects are financed by limited partnerships.

b IRR in parentheses is for geothermal project without transmission costs.
¢ All equity

Uniformly, the President’s Tax Proposal lowers these returns. However, returns on
cogeneration projects are still quite favorable (24-26 percent) and the President’s Propo-
sal tends to reinforce its emergence as the dominant small power technology.

After December 1985, with the expiration of the energy tax credits (ETC), very
high investor rates of return disappear for wind turbines, small hydro, geothermal, and
wood-fired electricity (to a lesser extent). The effect is most dramatic for wind-turbines
and small hydro. The equity returns on these projects fall to a level that is unlikely to
attract much capital. The President’s proposal also has a very adverse impact on the
landfill gas recovery project due principally to the repeal of the alternative fuels produc-
tion credit (AFPC), as evidenced by the drop in the rate of return from 28 to 10 percent.
This project is analyzed on an all-equity basis. The sponsor’s minimum return require-
ment is 15 percent on this basis, hence the project is no longer viable. Geothermal and
wood-electric projects are still financially viable under current law after 1985.

Rates of return on equity for the five renewable energy technologies are in the 7 to
15 percent range under the President’s proposal. It is unlikely that projects with such
returns could attract capital since the IRR on equity is at or below the cost of debt.
However, a geothermal project unburdened by the need to provide transmission facilities
would fare somewhat better.

The analysis of selected projects gives a characterization of the change in returns
associated with different tax regimes. These changes do not constitute a forecast of the
market for such projects. In this study, we develop a methodology that illustrates how
results from a financial analysis of representative projects can be extended to develop a
forecasting approach to the market for renewable technologies and cogeneration. We
assume that investment will occur if a project meets the "hurdle rate,” some specified
minimum rate of return target. The hurdle rate must be greater than the cost of debt
to compensate for the added risk. We believe that the hurdle rate lies somewhere

vi



between 15 and 20 percent return on equity capital. We then attempt to estimate and
quantify endogenous project variability (e.g., distribution of technical and cost charac-
teristics) and exogenous sources of risk (e.g., deviations of input fuel costs or output pro-
duct prices from their expected level) in order to develop a distribution of returns on a
family of similar projects.

We apply this approach to two of our typical projects, wind turbine generators and
large-scale gas-fired cogeneration. The single most uncertain variable associated with
wind turbine technology is its technical performance. How much output can wind tur-
bine machines produce? The distribution of technical characteristics which is of most
interest for gas turbine cogenerators does not involve performance uncertainties, but
rather capital cost and sizing issues. These applications occur in industrial process activi-
ties where the precise mix of power production to steam use can be quite variable. The
coefficient of variation is lower for the cogeneration project than the wind turbine pro-
ject, which suggests that the returns for these type of projects are less variable.

Additional information and research in the following areas are necessary in order to
translate change in investor returns on selected projects into a forecast of the market for
such projects:

e  analysis of the distribution of technical characteristics
e  a national survey of avoided cost prices
e  examination of issues related to technical progress

e analysis of the sensitivity of the results to macro-economic factors (e.g., interest”
rates).

Improved forecasting capability does not depend equally on all these efforts. The most
important issue is the availability and analysis of market data on the nature of projects
within a given technology.

vii
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1. INTRODUCTION

The President has recently proposed major changes in the U.S. tax code. These changes will
have a significant effect on the profitability of renewable energy investments. The most
significant provisions are:

° repeal of 10 percent investment tax credit

. lower corporate and individual tax rates

. replacement of accelerated cost recovery system (ACRS) with capital cost recovery system
(CCRS)

. non-deductibility of state taxes on federal income tax returns
. phase out of percentage depletion (affects geothermal projects).

The President’s tax proposals would also repeal the remaining incentives for alternative and
alcohol fuel production while grandfathering production incentives to facilities completed before
the end of 1985 and sold before 1990 (Treasury Department, 1985).

In this study, we analyze the impact of the scheduled expiration of energy investment tax
credits and the President’s Tax Proposals on eight selected energy projects. We focus on the
direct impacts of tax law changes on conservation and renewable projects, and do not assess the

. impact of possible changes in macroeconomic factors (e.g., changes in interest rates, aggregate

demand, and fuel markets) that might occur under the President’s Tax Proposal. The projects
selected represent real projects either in operation or in the advanced development stage. Three
of the projects are located_ either in California or constructed for that market, reflective of the
predominance of the California market for these technologies. We have attempted to simulate the
criteria investors would use when deciding to undertake renewable energy or conservation pro-
jects. Spread sheets of project revenue, cost, and tax data were developed for each project. We
then estimated the investor’s after-tax internal rate of return (IRR) under several scenarios:

. current law (before December 31, 1985)

. current law (after 1985) and
) the President’s Tax Proposals.

By analyzing changes in the profitablility of these projects, we can develop an initial assessment
of how currently scheduled and proposed revisions in tax law will affect the development of these
and similar renewable energy and cogeneration projects.

The report is organized in the following manner. We first discuss the technical and
economic characteristics of the selected projects (section 2). We then examine the market and
prices for power and describe the financing arrangements that are typical for such projects (sec-
tion 3). Relevant provisions in the current tax code and changes proposed by the President are
described in Section 4. We then discuss the method and assumptions used in calculating the
after-tax rate of return and present results for selected projects (section 5). Finally, we examine
factors which must be accounted for in translating returns from selected projects to a forecast of
the market for such projects (section 6).

2. PROJECT DESCRIPTION

In this section, we describe the renewable energy and cogeneration projects including their
technical characteristics, project costs, and engineering performance. The projects selected for
analysis are representative of the best technologies currently available. Key technical and
economic characteristics are summarized in Table 1.



Table 1. Technical and economic characteristics of selected projects.?

Project
Capacity | Installed Oo&M Lead
Project Capacity Factor Cost Costs Time
(MW) ($/kW) (Years)
Geothermal 18 0.77 2500° 3% of Power Plant 2
Cost; 5% of Field Cost
" Gas-fired Industrial 75 0.92 730 7% of Capital Cost 1
Cogeneration
Coal-fired Industrial 75 0.85 970 4% of Capital Cost 2
Cogeneration
Wind Turbine - 0.75 0.25 1640 10% of Annual Reve- 1
' nues
Small Hydroelectric 2.2 0.49 29010 5% of Annual Revenues 2
Electricity from Wood 10 0.70 1440 $270,000/yr plus 1
Waste $.015/kWh

2 Data provided by project developers on a confidential basis.

Based on capital cocts of 45.1 million, which excludes transmission costs. The power plant
alone has an installed cost of $1400/kW. :

The . expected capacity ‘actor is one performance indicator and can be defined as:

Electricity Production ) (1]
Maz. Potential Output * 8760 hours

The cogeneration projects have an expected capacity factor of 85-92%, much higher than that
obtained by the renewable energy projects. The large-scale industrial cogeneration projects are the
least capital-intensive of the technologies with an installed cost per kilowatt (kW) of $700-$1000.
Wind turbines and the electricity from wood waste project have an installed cost of approxi-
mately $1400-1600 per kilowatt while the small hydroelectric project is the most capital-intensive
technology at $2900/kW. The time period from when the limited partner/corporation contributes
equity and the plant begins commercial operation is defined as the project lead time. Lead times
typically range between one and two years. A more detailed description of each project is pro-
vided below.

Capacity factor =

2.1 Geothermal Steam Power Generation

This project is an 18 MW generator driven by geothermal steam from a major Western U.S.
geothermal resource area in initial phases of development. The resource potential at this field is
large, and the quality of the resource is suffliciently good to attract major investors. The only
other comparable resource in the United States is the Geysers in Northern California, where elec-
tric generating capacity will eventually reach the 2000 MW level. This resource may eventually
support at least 1000 MW of electrical generation. The main obstacle to development is the
remote location of the resource with respect to existing transmission facilities.

The estimated total capital cost to develop this project is $55.1 million. The principal cost
components include $15.4 million to develop the geothermal steam field, including the producing
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wells, injection wells and the steam gathering system, $25.2 million for the cost of the power
plant, and $10 million for transmission costs. Projects at less remote sites would not have to bear
transmission costs. However, in this case, there would be no project without the developers build-
ing a line to connect with the utility grid. The estimate for this cost assumes that other develop-
ers will share in the expenses. Operations and maintenance costs are three percent of power plant
cost plus five percent of field cost in the first year, escalating at the rate of inflation. Other costs
include an annual charge of three percent of revenues for overhead and royalty payments. This
project is expected to have a two year lead time, due partly to the fact that it is necessary to
develop the geothermal steam supply before financing for the power plant can be secured.

2.2 Cogeneration Projects

As late as the 1940’s, industrial cogeneration accounted for a significant fraction (18 per-
cent) of all US. electric power (OTA, 1983; EIA, 1983). Cogeneration market share slipped
steadily during the post World War II era (5 percent by 1975). In the late 1970’s, interest in and
legislative support for cogeneration increased. Favorable laws were enacted such as the Crude Oil
Windfall Profits Tax Act and the Public Utilities Regulatory Policies Act, which, among other
provisions, required that electric utilities purchase cogenerated electricity at avoided cost.

The cogeneration market is large, complex, and diversified, and cannot be characterized by
one prototypical project. For example, Hagler, Bailly and Company (1982) developed seven gen-
eric cogeneration plants in an attempt to represent the spectrum of industrial cogeneration pro-
jects. Projects were delineated based on such factors as choice of fuel, technology, and plant size
(from 20 to 300 MW). We have selected two projects that reflect significant cogeneration market
segments: 1) large scale gas turbine cogenerator and 2) large scale coal-fired cogeneration.

2.2.1 Large-scale Gas Turbine Cogenerator
This project is a 75 MW gas-turbine generator coupled to a waste-heat recovery boiler that

produces process steam for industrial use. This configuration is essentially the General Electric ~

“frame-7"" module which has been installed in several recent projects. One such project is the 300
MW Kern River Field p:oject in Kern County, California where the steam is used for enhanced
oil recovery (Williams, 1¢85). This project is just four GE “frame-7"’ units.. Similar projects are -
proposed or under construction at facilities in the food processing and petrochemical industries
(Tuvell et al, 1985).

The gas turbine projects produce a high proportion of electricity relative to process steam,
compared to steam turbine cogeneration projects that are fueled by coal. Gas turbine
configurations are chosen where the value of electricity is great, typically in California and Texas.
The variation of useful heat to power output can vary by more than a factor of three for these
type of projects (Hess et al, 1983). In this analysis, we assume that process steam output is 150
million Btu (MBtu) per hcur, toward the lower end of this range. The fuel input requirement for
the "frame-7” module is 700 MBtu/hour. This information can then be used to calculate the net
electric heat rate (NEHR), an indicator of the efliciency of the overall process. NEHR is defined
as:

NEHR — Fuel Input —Pro'ccaa Steam Output 2]
Electricity Output

To produce 75 MWh of electricity takes 550 MBtu, or 7333 Btu/kWh. The NEHR compares
favorably with the most efficient gas-fired utility generation, which have heat rates of about 8500
Btu/kWh.

Annual operations and maintenance costs are estimated to be seven percent of the capital
cost in the first year and escalate with inflation. It is assumed that the construction lead time for
this project is one year.



2.2.2 Large-scale Coal-fired cogeneration

This system is a pulverized coal-fired steam/electric plant designed for a nominal electrical
output of 75 MW. The proposed project will supply steam to a textile plant located in the
Southeastern U.S. The most significant expenses include fuel cost ($11.2 million), rail transport
($6.1 million), operations and maintenance ($3.1 million), and interest on debt. In year 1, the fuel
cost including transport is approximately $0.031 for each kilowatt-hour generated. Steam reve-
nues account for approximately 30 percent of total revenues in the coal-fired cogeneration project,
a much higher fraction than found in the gas-fired project. Steam demand is estimated at 300,000
pounds per hour with a capacity factor of 91 percent. This project will be financed by a lease
arrangement, which we have converted to a debt/equity basis with an equivalent annuity pay-
ment.

2.3 Landfill Gas Recovery

There are a.pproxima,tel{5 19,000 active landfills in the United States. It is estimated that
approximately 0.4 Quads (10°° Btu) per year can be econgmically recovered using existing tech-
nology, although annual production is far lower (3.7 x 101 Btu in 1982) at the 14 on-line facili-
ties (Zimmerman et al, 1985; Wilkey and Walsh 1982).* Landfill gas normally has a methane con-
tent of 40 to 55% with a heating value of approximately 500 Btu per standard cubic foot (scf),
although there are several plants that produce a high-Btu product (1000 Btu/scf) equivalent to
natural gas by removing the carbon dioxide. At most existing recovery sites, the raw landfill gas
is controlled by covering the landfill with an impermeable layer and withdrawing the gas from
wells drilled into the landfill. (Wilkey et al, 1982) Contaminants and particulates are removed
from the dehyrated gas. There are three generic types of landfill gas projects: 1) medium-Btu gas
for an industrial customer 2) high-Btu gas for a utility and 3) gas produced as input to a 1-5 MW
electric generator.

The project selected for this study is under developm~nt in Texas and is expected to pro-
duce 277,000 MBtu per year of medium Btu methane gas for a nearby industrial user. The project
has a capital cost of approximately $1.2 million. Annual operation and maintenance costs are
quite high (over $500 thousand in 1987). The project developer estimates that it will take almost
2 years for the plant to reach full production.

2.4 Small Scale Wind Turbines

This project is a 75 kW wind turbine generator. These machines are deployed in large
numbers (several hundred at a time) to form a "wind farm” that is then interconnected with the
utility power grid. Each machine is mounted on a tower and has its own generator. The
nameplate capacity is 75 kW, which is the maximum power output at a windspeed of approxi-
mately 20 miles per hour. When windspeeds are less than this rated value, power output is
correspondingly less.

The costs of this machine were derived from a Prospectus offered by the Arbutus Corpora-
tion. These machines have an installed cost of $1600/kW. Project sponsors typically estimate
wind turbine capacity factors for this kind of equipment to be approximately 30-35 percent.
(EPRI, 1985b) Actual performance has been much lower. For example, in 1984, the highest capa-
city factor for individual developers in California was 15 percent. (Smith, 1985) While some of
this discrepancy may be due to shake-down problems or climate variations, it may also be due to
undue developer optimism. We assume a capacity factor of 25 percent in this analysis. Opera-
tions and maintenance costs are estimated at 10 percent of annual revenues, a very substantial
sum compared to those costs for other renewable technologies. Other costs include an annual fee
for land rent at 5 percent of revenues, which also includes developers’ fees.

* Development is proceeding at a fast pace as the California Energy Commission lists 25 landfill gas projects
that are producing in California alone as of 1985.



2.5 Small Hydroelectric

Small hydroelectric power is experiencing a rebirth of interest and investment. (EPRI,
1985a) Historically, relatively small hydro developments (between 500 kW and 15 MW) have been
somewhat neglected, although they offer a significant resource. The Army Corps of Engineers site
inventory includes about 5300 MW of potential small hydro capacity. The small hydro market is
not homogenous, as there are significant variations in characteristics of the resource. For exam-
ple, in the New England region, many of the sites are at retired hydropower facilities and the flow
at the site is not controllable (run-of-river). In contrast, in California, most of the sites have
dams but no existing hydropower facilities. (EPRI, 1985a)

The project chosen for analysis is a 2.2 MW hydroelectric facility in New York State. It is
typical of "run-of-river” hydroelectric projects and would operate using flows historically available
at the diversion point. The typical seasonal runoff pattern is one of concentrated winter and
spring floods and meager summer flows. The expected capacity factor is 49 percent, which we
believe approximates the mean of the performance distribution for this type of project. For
example, in California, developers have found that a capacity factor in the 50 percent range is
required for a feasible project, unless capacity has some value. (CH2M Hill, 1984) Capital costs
are high, with an installed cost per kilowatt of approximately $2900. Operating and maintenance
costs are estimated at 5 percent of total project revenues.

2.8 Electricity from Wood Waste

Resource availability and the avoided cost price are key constraints on the use of biomass to
produce electricity. Biomass projects located in the Northeast and North Central states typically
rely on wood chips from large forest ”thinnings”, while those in the Pacific Northwest or Califor-
nia utilize a captive source, e.g., a paper or lumber mill. Projects in the Southeast are hampered
by low avoided costs, although there are plentiful wood resources in the region. We evaluated a
New Hampshire project that has a 10 MW steam boiler fired by wood chips. It is representative
of similar projects in New York State. New York State prices for power were used because we
felt that they were closer to the average avoided cost price, although they are lower than prices
available for New Hampshire projects. The plant has a capacity factor of 70 percent and a heat
rate of 12150 Btu/kWh. Initial fuelwood costs are estimated at $2.22/MBtu and are based on the
productivity levels of work crews (125 green tons/day), the energy content of the wood (8.5
MBtu/ton), and price paid for wood thinnings ($18/ton). Operation and maintenance costs are
calculated based on plant output ($0.015/kWh) plus a fixed cost of $270 thousand.

3. MARKETS AND FINANCING

3.1 Price for Power

Renewable energy and cogeneration projects have flourished in .regions of the country in
which electricity is highly valued. The avoided cost prices for energy and capacity for selected
projects are shown in Table 2. We did not consider the effect of the new tax structure on utility
avoided costs because it it is indeterminate and because most of the selected projects have signed
fixed contracts (in many cases project financing is contingent on a fixed contract). Avoided cost
prices for the renewable energy projects range between $0.068/kWh and $0.086/kWh (including
energy and capacity). Prices offered to cogenerators are somewhat lower.



Table 2. Avoided cost prices for selected projects.

Energy Payments
(3/kWh)
Project Year 1 1997 Comments
Geothermal 0.06 0.136 e SCE Long Run Offer No. 4
e Avoided capacity cost is $0.021/kWh
each year
Gas-fired Industrial 0.033 0.055 e SCE Long Run Offer No. 4, Option 3
Cogeneration (Indexed to industrial gas prices)
e  Capacity cost is $0.0187 /kWh
e DRI Industrial gas prices to 1990; 6% es-
calation thereafter
Coal-fired Industrial 0.043 0.074 e On-peak prices
Cogeneration
| o Capacity cost is $0.0176/kWh
Wind Turbine 0.057 | 0.136 e SCE Long Run Offer No. 4
e Avoided capacity cost is $0.011/kWh in
first year
Small Hydroelectric 0.08 0.133 e  Avoided cost prices from New York
Electricity from Wood 0.07 0.122 e Avoided cost prices from New York B
Waste
¢  Avoided capacity cost is $0.016/kWh
(1986) rising to $0.028/kWh (1997).

Electricity produced from three of the projects will be sold in California. The predominance of
development in California is due both to the inherently large value of electricity in this region,
but also to the favorable pricing policies adopted by the California Public Utilities Commission
(CPUC). The most important of these policies is the Long Run Interim Standard Offer SO4
developed in the summer of 1983. This offer amounts to a ten-year fixed price for power that can
be taken in either escalating or levelized form. After fall 1984, the Standard Offer contracts v-zre
not available to cogeneration projects over 50 MW, no size limitation was placed on geothermal
projects aside from the requirement for QF status. In April 1985, Standard Offer SO4 was
suspended by the CPUC. We have used SO4 provisions for the gas-fired cogeneration and geoth-
ermal project, even though the offer has been suspended, because project developers typically
negotiate a price formula with the utilities that closely resembles the standard offer. In addition,
there are a tremendous backlog of projects that have signed this offer and are in various stages of

development; hence SO4 provisions will still govern avoided costs for a significant fraction of the
QF market.

The Long Run Interim Standard Offer includes provisions for payment of avoided capacity.
The value of capacity is based on the cost of a combustion turbine. It is paid to small power pro-
ducers based on their delivery at the time of the greatest need on the utility grid. Sellers have the
option of signing long-term contracts for capacity (up to 30 years) and can be paid on a levelized
basis. To determine the capacity payment for a particular project, one must specify the start
date, the contract length, and the load characteristics of the project.



The CPUC standard offer also includes an option, called the "heat rate” factor, which is
particularly important for cogenerators. The utility promises payment based on its future cost of
natural gas converted at a certain efficiency or heat-rate that corresponds to the prices in the
fixed price offer. For example, the rates offered by Southern California Edison (SCE, 1985) under
these terms fluctuate in the vicinity of 8800 Btu/kWh. We use a forecast of industrial gas prices
through 1990 produced by Data Resources Incorporated (DRI, 1985) to estimate utility gas costs.

Pricing for cogeneration projects is complex because there are so many possible
configurations, and the choice of configuration is based on the expected relative values of steam
and power. Typical practice is to value steam at the cost of fuel adjusted for the conversion
losses in the conventional boilers that would be supplying steam. In some situations there are
additional benefits of cogeneration in terms of reduced operations and maintenance expense on-
site. We have not included this additional benefit, since it is very site specific.

3.2 Project Financial Arrangements

Project specific analysis, even of a generic nature, must take account of financing arrange-
ments. At a minimum, it is necessary to decide the investor’s tax status and to specify the degree
of leverage. In this study, we ignore leasing arrangements.

The wind, wood waste, and small hydroelectric projects are financed by a limited partner-
ship arrangement. A general partner typically organizes and manages the investments using
equity investment from limited partners. The limited partner receives cash and tax benefits, both
of which are accounted for in his personal income tax form. Thus, the value of depreciation
allowances and operating losses are a function of the marginal tax rate of the investor. We have
assumed that the limited partners are high income individuals whose marginal tax rate is at the
maximum. Limited partnership analysis typically assumes an essentially infinite tax liability for
the equity investor. In fact, such investors are increasingly affected by the alternative minimum
tax which limits the availability of tax benefits. This complicating factor is not accounted for in
our analysis.

Limited partnerships are more attractive as the fraction of equity financing is decreased.
The increased leverage provides larger tax benefits for the same amount of equity investment.
However, these projects also operate under a cash flow constraint. The project must generate
enough cash to pay all out-of-pocket expenses including debt service. These expenses cannot be
paid if there is too much debt. The project then either defaults on its debt, or the equity investor
must make up the difference with cash contributions. Our analysis has assumed the maximum
level of leveraging which is also consistent with lenders’ requirements to have a high likelihood of
debt repayment.

The cash flow constraint interacts with uncertainties aflecting project revenues. For exam-
ple, in the wind turbine project, if the capacity factor is higher (e.g. 35%), then a greater degree
of leverage can be tolerated; and conversely. The 25% capacity factor used in the prototypical
wind project implies an upper limit on debt of approximately 50%.

Three of the projects (geothermal, large scale industrial cogeneration, and landfill gas) are
corporate investments. Corporate financing traditionally relies on substantially less leverage than
limited partnerships. It is difficult to impute a particular debt fraction for a project that is
financed by a corporation other than what the debt fraction of the corporation is as a whole. The
debt-equity ratios of these projects were taken from actual project data and range from 0 to 70
percent debt (landfill gas and geothermal projects respectively). The corporate decision maker is
likely to place as much weight on the unleveraged internal rate of return of after-tax cash flows as
on the leveraged rate. Consequently, we also calculated the internal rate of return of after-tax
cash flows for each corporate project assuming no debt (100% equity financing).



4. SUMMARY OF PRESIDENT’S TAX PROPOSAL AND CURRENT LAW

4.1 Depreciation

The Accelerated Cost Recovery System (ACRS) was established by the Economic Recovery
Tax Act of 1981 and governs depreciation allowances for tangible property. Machinery and equip-
ment used by small power producers can be recovered over 5 years. The ACRS rules provide for
deductions of 15% in the first year, 22% in the second and 21% in each of years three through
five. These percentages apply to the "depreciable basis” of the asset, which is the capital cost less
one half the dollar value of any federal tax credit claimed. There is an alternative procedure
under which credits are reduced and depreciable basis is not, but this is not typically used.

The proposed Capital Cost Recovery System (CCRS) alters ACRS in several important
respects. CCRS features six asset recovery classes and allows cost recovery on the inflation-
adjusted cost of depreciable assets rather than the original cost. Renewable energy and cogenera-
tion projects are placed in recovery class 5, which includes "plant and equipment used for the
generation, transmission, and distribution of electricity, gas and other power.” (Teasury Depart-
ment, 1985, pg. 143). The expected lifetime in Class 5 is 11 years. Under CCRS, the depreciable
basis of an asset is increased to allow for inflation effects, thereby increasing annual depreciation
allowances as inflation increases. We assumed an annual inflation rate of five percent over the
entire analysis period, which allowed us to use the depreciation allowances given in Table 7.01-10
(Chapter 7) of the President’s Tax Proposal. All other costs are consistent with this inflation
rate.

4.2. Tax Credits

All capital investment currently qualifies for a 10% investment tax credit (ITC). The
President’s Tax Proposal would repeal the ITC. In addition, there are special tax credits avail-
able for business firms to encourage investments in conservation and renewable energy technolo-
gies. These incentives can be grouped into three major categories: 1) Energy Investment Tax
Credits 2) Production Tax Credits and 3) Alcohol Fuels Credit. Energy investment tax credits
range between 10-15 percent of the capital investment depending on the renewable energy tech-
nology (see Table 3).



Table 3. Current federal and state energy tax credits.

Project Federal State

Energy Investment
Tax Credits

Geothermal 15%
Wind Turbine 15% California -
e 25% of system cost
Small Hydroelectric 11% New York -
e 6% of system cost
Electricity from | 10%
Wood Waste
Production Tax Credits
Landfill Gas e  $3/barrel of oil equivalent

e adjusted for inflation

e credit phases out as average
well-head price of domestic
crude oil rises from $23 to
$29 per barrel

Alcohol Fuels Credit

Alcohol Fuels o  $0.80/gal. tax credit is provided
for alcohol used in gasohol _
mixtures with gasoline or diesel fuel -

Gas produced from biomass (i.e., the landfill gas project) qualifies for the production tax credit of
up to $3/barrel of oil equivalent. This credit is linked directly to the average wellhead price of
domestic crude oil. All energy investment tax credits expire on December 31, 1985, while produc-
tion incentives for alternative fuels and alcohol fuels remain in place beyond 1990. The
President’s Tax Proposal would allow the business energy investment tax credits to lapse and
repeal the production and alcohol fuels credit.

Certain capital costs do not qualify for tax credits. For example, in the geothermal project,
costs which are expensed do not qualify for tax credits of any kind (see sec. 3.3 below). Capital
costs associated with the development of transmission facilities ($10 million) do not qualify for the
ETC although they are eligible for an investment tax credit.

A number of states also have enacted state tax credits for certain renewable technologies.
The California tax credits for solar energy are particularly important. It provides for a 25 percent
credit against state income taxes for wind turbines and solar-electric technologies. (CEC, 1983)
Unlike the federal credits, half of the state credit can be used in each of the first two years. New
York allows a six percent tax credit on capital expenses for small hydroelectric projects.

4.3 Deductibilility of State Taxes on Federal Return

The President’s Tax Proposal would repeal the deductibility of state and local taxes. Under
current law, state income taxes are an itemized deduction on an individual’s federal tax return.
In effect, this means that the value of state credits to the investor is reduced by the value of the
lost deduction. This provision complicates the financial analysis of those projects which include
state tax credits. To represent this interaction, the state credits are discounted by one minus the
highest applicable tax rate for individuals (e.g. 50 to 35 percent depending on the scenario under
consideration). The value of the state tax credits increases when the deductibility of state taxes is



revoked, because the discount factor is removed in those cases where state tax deductibility is
assumed.

4.4 Personal and Corporate Income Tax Rates

The President’s Tax Proposal would eliminate the present system of 14 personal income tax
rate brackets ranging from 11 to 50 percent and replace it with a three-bracket system with tax
rates of 15, 25, and 35 percent. We assume that the typical investor is a high income individual
whose marginal tax rate is at the maximum. The highest corporate income tax rate would be
reduced from 46 to 33 percent under the President’s proposal.

4.5 Intangible Drilling Costs and Depletion Allowance

Provisions of the President’s Tax Proposal that relate to intangible drilling costs (IDC) and
depletion allowances will have impacts on geothermal projects. In some technical respects, a
geothermal plant resembles an oil or gas drilling project; thus, a fraction of the projects’ costs are
allocated under the provisions of oil and gas tax law. The depletion allowance is considerably less
important than the expensing of intangible drilling costs in terms of financial impact. This is due
principally to questions of timing. Depletion allowances are not given if pre-tax income (PTI) is
not positive. With any form of accelerated depreciation, pre-tax income tends to be negative in
the early years of a project. Only when PTI becomes positive is the depletion allowance relevant.
When the investors cash flows are discounted to calculate the internal rate of return, items in the
early years are particularly important, especially at the kinds of rates that we are interested in,
i.e. in excess of 20%. For this reason, the expensing of intangible drilling costs is important
because it involves the lead time period before commercial operation and the generation of reve-
nues.

Three cost categories are eligible for expensing as intangibles. These are the cost of produc-
ing wells, injection wells and the surface gathering system. Injection well costs can be 100%
expensed, while the other costs are 709 expensed. In the geothermal project, $11.4 million out of
$15.4 million is eligible for expensing as intangibles. The timing of these costs is typically in the
two years befor: commercial operation of the power plant.

4.0 Alternative Minimum Tax for Corporations

The President proposes to revise the corporate minimum tax and institute an alternative
minimum tax. Alternative minimum taxable income would be computed by adding to taxable
income the excess of preference items over $25,000, subtracting net operating loss carryovers,
taxed at a 20 percent rate. Excess depreciation allowances and eight percent of intangible drilling
costs incurred in the current year (in the case of the geothermal project) are items of tax prefer-
ence included in the corporate-financed projects. Excess depreciation is calculated as the
difference betwexn CCRS rates and "economic depreciation” as embodied in the RCRS deprecia-
tion schedules proposed by the Treasury in November 1984. (Office of the Secretary of the
Treasury, 1984; Hulten and Wykoff, 1981) It can not exceed 25 percent of interest payments.

5. RESULTS

5.1 Methodology

Our approach attempts to simulate the criteria investors would use when deciding to under-
take renewable energy or conservation projects. Spread sheets of project revenue, cost and tax
data were developed for each selected project (see Appendix A). The spread sheet includes an
abbreviated income statement, sources and uses of funds statement, and projections of investors’
return. The cash flows are projected out to 1997, the last year for which we have a reliable fore-
cast of electricity prices. Key financial indicators include funds available for dividend, the internal
rate of return (IRR) on equity, and the project IRR (i.e., assumes 100% equity). Sources of funds
include pre-tax income (given as revenues minus expenses), depreciation, and equity and debt
funds. Funds are needed to repay the debt and pay for the capital equipment. The net of sources
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and uses is Funds Available which represents the cash flow constraint on project financing; it
must be positive. The internal rate of return is calculated from the after-tax net equity cash flows
(ATNEQC) in each year. ATNEC includes:

ATNEC = (PTI+DEPREC) + TAX - EQFUNDS - DEBTPAY (3]

where
PTI is pre-tax income,
DEPREC is depreciation*®,
TAX is tax savings or liability,
EQFUNDS is equity funds,
and DEBTPAY is the principal repayment (Kahn, 1984).
By convention, negative taxes are assumed to be tax savings to investors from net operating losses
generated by the project.

We also calculate an all-equity return which replaces debt funds with equity and removes
debt service expenses and their attendant tax benefits. We refer to this resulting cash stream as
the Project Cash Flow and compute a Project IRR from this stream.

5.2 Rate of Return

For each project, we estimate the investor’s after-tax internal rate of return (IRR) under
several conditions:

. current law (before December 31, 1985)
e  current law (after 1985) and
° the President’s Tax Proposals.

The impact of the President’s Tax Proposals on the investor’s leveraged rate of return are

presented for individual provisions phased in sequentially and as a complete package (see Table

4). It is worth noting that the order in which these are modeled affects the individual results.

For projects financed by limited partnership, the investment tax credit (ITC) is removed first;

next, the change in depreciation schedules is examined; then, the impact of lower individual tax
rates is included, and finally, where relevant, the impact on project returns of non-deductibility of

state taxes is explored. For project,s) that are corporate investments, the ITC is removed and cor-

porate tax rates are lowered; next, the change in depreciation rates is analyzed; and then the

impact of the alternative minimum tax on project returns is estimated.

The expiration of energy tax credits has a significant effect on all of the projects that receive
“them: wind, small hydroelectric, electricity from wood waste, and geothermal. The elimination of
the energy tax credit causes a decline in the IRR which ranges from seven percent in the wood
project to 34 percent in the wind project. The cogeneration projects are not affected by the
expiration of the energy tax credits, since they do not receive them. Therefore, their rates of
return would be unchanged before and after 1985.

Landfill gas projects forego the energy tax credit in lieu of the more important alternative
fuel production credit (AFPC). The repeal of the AFPC alone has a very adverse impact on the
landfill gas recovery project, as evidenced by the drop in the rate of return from 27.5 to 8.8 per-
cent. This project is analyzed on an all-equity basis. The sponsor’s minimum return requirement
is 15 percent on this basis, hence the project is no longer viable.

To summarize, the President’s Tax Proposal reinforces the expected short term decline in
renewable energy project profitability. Highly capital intensive projects (e.g., with installed costs
per kilowatt above $2500), such as geothermal and small hydroelectric, suffer the most under the
President’s proposal. However, a geothermal project unburdened by the need to provide
transmission facilities would fare somewhat better. The IRR on equity for this project is 50 per-
cent under current law, decreasing to 17 percent under the President’s proposal. Rates of return

* Depreciation is included in ATNEC for cash flow purposes.
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Table 4. Rate of return on equity for selected projects.a'

b Gas-fired Coal-fired Landfill Small | Wood -

Geothermal Cogeneration | Cogeneration Gas® Wind | Hydro | Electric
Current Law 0.39 (0.54) 0.41 0.40 0.28 0.47 0.27 0.26
Current Law after 0.23 (0.33) 0.41 0.40 0.28 0.14 0.14 0.20
Dec. 31, 1985
No AFPCY 0.09
No ETC, No ITC® 0.13 (0.25) 0.29 0.26 0.09 007 | 006 0.15
No ETC, No ITC, 0.13 (0.20) 0.25 0.28 0.10 0.08 0.08 0.14
CCRS instead of
ACRS
CCRS + Alt. Min. 0.09 (0.17) 0.24 027 R
Tax
CCRS, Personal Tax 0.08 0.06 0.15
Rate of 35%
No ETC, No ITC, 0.12 | 007
CCRS, Non-
deductibility of State
Taxes
Elimination of State 0.03
Tax Credit
President’s Tax Pro- 0.09 (0.17) 0.24 0.27 0.10 0.12 0.07 0.15
posal

2 The geothermal, cogeneration, and landfill gas projects are corporate-financed while
hydroelectric, and electricity from wood waste projects are financed by limited partnerships.

b

€ All equity
d

IRR in parentheses is for geothermal project without transmission costs.

Assumes Alternate Fuels Production Credit (AFPC) is repealed.

the wind, small

€ Corporate tax rate is reduced from 46 to 33% for geothermal, cogeneration and landfill gas projects.
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Table 5. Project rate of return for selected projecta.a'

Gas-fired Coal-fired Landfill Small | Wood -

Geothermalb Cogeneration | Cogeneration Gas Wind | Hydro | Electric
Current Law 0.16 (0.20) 0.24 0.18 0.28 0.16 0.13 0.18
Current Law after 0.13 (0.17) 0.24 0.18 0.28 011 | 010 0.15
Dec. 31, 1985
No AFPC® 0.09
No ETC, No ITCY 0.12 (0.15) 022 0.18 009 |l 008 | o008 | o012
No ETC, No ITC, 0.16 (0.15) 0.18 : 0.17 0.10 0.08 0.080 0.12
CCRS instead of
ACRS
CCRS + Alt. Min. 0.11 0.17 0.16 -
Tax : '
CCRS, Personal Tax 0.09 0.09 0.13
Rate of 35% .
No ETC, No ITC, 0.12 0.09
CCRS, Non-
deductibility of State
Taxes
Elimination of State 0.06
Tax Credit '
President’s Tax Pro- 0.11 0.17 0.16 0.10 0.12 | 0.09 0.13
posal

3 The interna! rate of return of after-tax cash flows is calculated for each project assuming no debt (100 per-
cent equity).

b IRR in parentheses is for geothermal project without transmission costs.
€ Assumes Alternate Fuels Production Credit (AFPC) is repealed.

d Corporate tax rate is reduced from 46 to 33% for geothermal, cogeneration and landfill gas projects.
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on equity for the five renewable energy technologies are in the 7 to 15 percent range under the
President’s proposal. It is unlikely that projects with such returns could attract capital since the
IRR on equity is at or below the cost of debt. However, if the President’s proposal results in -
lower interest rates, equity returns would increase somewhat, and therefore some of these projects
would become viable. We make no estimate of this effect. The cogeneration projects are
impacted the least by the President’s proposals. They still have rates of return in the 24-26 per-
cent range, due in part to their lower capital intensity. This implies that cogeneration would
dominate the small power market even more under the President’s proposals than it currently
does.

Not surprisingly, the project (or unleveraged) rates of return are much lower than rates of
return on equity under current law before and after 1985 (Table 5). It is interesting to separate
the effects of leverage from the underlying all-equity rate of return. The all-equity return is a
better indicator of the fundamental economics of the projects. It also allows a more natural com-
parison of projects without the distorting effects of leverage. It should be noted that when the
all-equity return is less than the cost of debt (adjusted for tax benefits), leverage is counter-
productive, i.e., the levered return is less than the unlevered return. In general, relative results-
using both measures are consistent. Cogeneration remains the most attractive of all projects.
Since it is the levered return that is the developer’s decision variable, we place most emphasis on
this measure in our analysis.

It is instructive to examine the results from several projects in more detail. The relative
impact on investor returns of various aspects of the President’s Tax Proposal will be discussed
drawing upon examples from the wind, cogeneration, and geothermal projects. The discussion will
focus on several issues; 1) the value of the tax credits, 2) the impact of changes in depreciation
rules and schedules, 3) the treatment of pre-commercial cash flows, 4) the value of expensing
intangible drilling costs, and 5) the alternative minimum tax. -

5.3 Value of Tax Credits.

Under current law, wind turbines and geothermal projects without transmission costs have
the highest rate of return (IRR) on equity of the selected projects (47 to 54 percent). Wind pro-
ject returns are driven principally by ta. benefits (both federal and state) which return almost
75% of the equity investment in the first year (Table 6).

Table 8. Ratio of Tax Credits to Equity Funds.

Current
Current Law after President’s
Project Law Dec. 31, 1985 Proposal
|

Geothermal 0.57 0.26 0.00
Large Industrial Gas- 0.25 0.25 0.00
fired Cogeneration

Wind Turbine 0.75 0.46 0.50?

2 Includes the California State Tax Credits.

The project’s cash flow is quite weak in terms of its expenses, reflecting the high degree of lever-
age that is typical of wind projects relative to their debt capacity. At the end of 1985, the busi-
ness energy tax credit for wind expires and the IRR would decline to 14.0 percent. The after-tax
net equity cash flow is very negative in years 1 and 2 (around -$15000), hence, relative to current
law, net costs to the investor are increased in these years (Figure 1). An investor would recover
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roughly 46 percent of his equity through tax credits after 1985 when the federal energy credits
expire. The poor cash flow is more burdensome without the large tax benefits. The relative
impact of federal tax credits can be seen most clearly in the geothermal project, as the ratio of
tax credits to equity funds declines from 57 percent under current law to 26 percent under current
law after 1985.

5.4 Impact of Depreciation

The net present value of depreciation allowances (at a 15 percent discount rate) are roughly
equivalent under current law (ACRS) compared to the President’s proposal (CCRS), although the
proposed changes alter the pattern of cash flows in a significant way. For example, in the wind
project, under current law, investor returns are negative in years 7 through 11 (Figure 1). This is
due to the end of depreciation deductions that shelter income and to the high debt repayment
burden. Given this uneven pattern of returns, investors might be inclined to sell the project in
year 8 of commercial operation or even give it away to a non-profit entity and claim a charitable
deduction. The CCRS rules spread depreciation allowances for class 5 assets over 11 years, hence
investor returns are negative only in year 1 of commercial operation. As depreciation rates are
lowered, the variation in annual earnings is reduced. This generally means higher earnings in the
later years of production, but less value to the investor initially.

5.5 Importance of pre-commercial cash flows

It is important to note that the IRR is quite sensitive to the exact timing of pre-commercial.
equity payments and the availability of tax credits in projects with lead times of only one to two
years. For example, for the gas-fired cogeneration project, we have assumed that 30 percent of
the equity contribution is paid in the year before operation of the facility (1984) and that the 10
percent investment tax credit (ITC) is claimed in Year 1 of operation (1985). The pre-commercial
equity payment results in a $6.6 million deficit in *he 1984 After Tax Net Equity Cash Flow
(ATNEC). If the equity contribution in the year before operation is increased from 30 to 50 per-
cent of the total, the IRR declines by five percent (Table 7). However, if the project were to elect
the option of taking a 30 percent ”"progress payment” on ITC in the pre-commercial year, then
the IRR is three percent higher than the base case because the ATNEC in Year 1 is less negative.

Table 7. Impact of pre-commercial cash flows on the IRR.

Gas-fired IRR
Cogeneration Project | on Equity Comments
Basecase 0.412 e 30% of equity contributed in year before commercial
operation
e ITC in year 1 of commercial operation
Case 1 ' 0.362 o 50% of equity contributed in year before commercial
operation
Case 2 0.445 e 30% of equity contributed in year before commercial
operation
e 30% of ITC as progress payment
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5.8 Value of expensing intangible drilling costs

In the geothermal project, the intangible drilling costs (IDC) are modelled as equity cash
flows, with over 75% of these costs occurring before any revenue is produced. Expensing these
costs reduces the burden of the lead time on the investor. The power plant and remaining facili-
ties are financed with construction loans whose interest cost is capitalized into the permanent
financing when the plant becomes commercial and sells electricity.

We analyzed a hypothetical case in which intangible drilling costs are not expensed in order
to quantify its impact. Two effects are observed. First, there is no reduction in negative After
Tax Net Equity Cash Flow during the project lead time due to the tax benefit of expensing.
Offsetting this to some degree is the increased depreciation basis of $11.0 million that had been
previously expensed and increased tax benefits due to higher federal tax credits. The net of these
two effects is slightly positive, the IRR increases by less than one percent, although the geother-
mal industry might be concerned about the year to year cash flow effects if IDC was eliminated
(e.g. after tax net equity cash flows are worse in the project’s initial years).

5.7 Alternative Minimum Tax

An alternative minimum tax would be imposed on excess depreciation and the expensing of
IDC’s (see section 4.6) as part of the President’s Proposal. The incremental impact of the alterna-
tive minimum tax is to reduce returns on equity by one to three percent respectively in the cogen-
eration and geothermal projects (see Table 4).

6.0 REPRESENTATIVE PROJECTS AND MARKET FORECASTS

The analysis of the selected projects summarized in the previous section gives a precise
characterization of the change in returns associated with different tax regimes. These changes do
not constitute a forecast of the market for such projects. There are many factors that must be
accounted for before such a translation is possible. In this section we will 1eview those factors
and illustrate the requirements for making the appropriate estimates.

We adopt a "hurdle rate” orientation toward this problem. This means that we seek to
establish a linkage between project returns and the decision to invest. If a project meets some
specified minimum rate of return target, the "hurdle rate,” then we assume that investment will
occur. There are many subtleties to this approach. Among the most formidable is the aggregation
problem. If we are looking at projects in detail one at a time, how can one ever hope to cover the
population of such potential projects? There is obviously a resource limit in the case of many
renewable energy projects. Small hydro, geothermal and landfill gas are the obvious examples.
But even where these limits are less binding, there is a distribution of project characteristics that
must be dealt with in any forecast methodology.

In addition to the variability in project characteristics, there are clearl, various exogenous
sources of risk that can affect the returns of an energy project. These include deviations of input
fuel costs or output product prices from their expected level. Both endogenous project variability
and the exogenous sources of risk can be compared and quantified by expanding our notion of pro-
ject returns to a more general concept involving a distribution of returns on a family of similar
projects.

In section 6.1, we introduce such a concept and describe a procedure for using it. This pro-
cedure can be thought of as a way to organize systematically the kind of sensitivity analysis that
is normally done for project evaluations. We then apply this approach to two of our typical pro-
jects, wind turbine generators and large scale gas-fired cogeneration. It is particularly important
to take account of technical progress for some of the renewable projects. In section 6.3, we exam-
ine this issue in the context of timing issues associated with wind turbine generators. Finally, in
section 6.4, we discuss how the hurdle rate concept should be incorporated into a market forecast.
This discussion will include such issues as risk and return trade-offs and changes in the hurdle rate
due to macro-economic changes.



6.1 The Distribution of Returns

To generalize our project specific results, we must take account of the variability of techni-
cal and cost characteristics for all projects of a particular type. Thus, for example, although the
selected gas-fired cogeneration project had an installed cost of $733/kW and produced approxi-
mately 150,000 lbs/hour of steam, there are other such projects with different parameters. In sec-
tion 6.2, we will consider a project of this type that has a higher capital cost ($1000/kW) and a
higher steam output (250,000 lbs/hr). In both cases, the projects serve the same kind of loads,
steam generation for enhanced oil recovery. The principal difference is the incremental capital
cost to serve incremental steam requirements. To account for this variation we can treat these
configurations as points on a probability distribution.

This approach requires that we assume our typical or representative project is at the mean
of the distribution of technical and cost characteristics for that project type. Such an assumption
is in keeping with the motivation for selecting these projects. It cannot be argued rigorously, how-
ever, that this is the case without an extensive survey and analysis of the market for the project
type in question.

To make our approach consistent when considering exogenous uncertainties, we must also
assume that our representative project corresponds to the expected value of outcomes. For exam-
ple, this is a natural assumption in the case of fuel costs in which it is assumed that the best fore-
cast of natural gas prices or fuelwood cost is the expected value of some underlying probability
distribution. It is not plausible, however, to apply the probability interpretation to the prices for
power that projects receive. The reason for this lies primarily in the financing structures that are
commonly used for such projects. Whether the framework is corporate or limited partnership,
these projects typically borrow a substantial part of their capital requirements. Lenders require a
fixed price power sales contract in these situations, or at least a stable form of price indexing
(Danziger and DeVito, 1984). The whole purpose of this requirement is to eliminate the risk of
changing prices. This means we cannot really examine the output price risk in our analysis,
because it is structured out of existence in these arrangements. There is one slight exception to
this that we will consider in section 6.2 involving a price indexing scheme for gas-fired cogenera-
tion.

To construct a distribution of project returns requires that we have estimates of the distri-
butions of technical characteristics and exogenous uncertainties. These distributions can be com-
bined by a Monte Carlo procedure such as that used by Greenberg (1980). Such procedures are
complex and can be controversial. We will instead rely on some rather rough approximations,
whose purpose is to allow us to organize and interpret sensitivity analysis systematically.

It is common in sensitivity analysis to consider "high” and "low” values of important vari-
ables in addition to a "base case.” The natural probability interpretation of this procedure is to
assume that the base case corresponds to the distribution’s mean value, and that the high and low
cases represent one standard deviation above and below that mean value. We would like to com-
bine more than one distribution, hence, it is necessary to have an aggregation procedure. This
amounts to a constraint on our underlying probability distributions. If the calculation of returns
were just an additive process, then the entire problem could be cast easily in the framework of
normal probability distributions. In this case, the sum (or difference) of two normal variables is
itself normal. The variance is the sum of the variances. In the case of products, however, this
relationship does not hold. The product of two random variables is typically log-normally distri-
buted. To simplify our method of analysis, it is necessary to appeal to the rough similarity of
normal and log-normal distributions in the central region of probability (Bury, 1975, p.279-80).

A final practical point concerns the issue of truncation of the distribution of returns below
some threshold of viability. The hurdle rate concept assumes that projects must generate some
minimum rate of return or they cannot attract capital. Identifying this rate can be difficult in
practice, because it will change over time with macroeconomic conditions. In no case, however,
can this rate be less than the interest rate on debt discounted for the deductibility of interest. If
the return on equity is less than that rate, the project would be better off without leverage. Even
when projects are analyzed on an all-equity basis, the hurdle rate is greater than the tax-adjusted
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cost of debt. Intuition suggests that the leveraged hurdle rate must be a few percentage points
greater than the nominal interest rate on debt. This kind of relationship is often cited in studies
of the cost of equity capital for utility ratemaking. For our purposes we assume that the hurdle
rate lies somewhere between 15 and 20 percent return on equity capital. A comparable estimate
is the 18 percent minimum return used in a recent DOE-sponsored study of solar thermal electric
power technologies (Habib-Agahi, 1985).

6.2 Sample Estimates

In this section, we consider the distribution of technical characteristics for both the wind
turbine and the large scale gas-fired cogeneration projects. A measure of the relative dispersion of
returns is obtained through a comparison of these two technologies. We also examine the risk
associated with gas prices for the cogeneration project. This risk is complex because it affects
both the cost of inputs and the value of outputs. The problem of aggregating the two distribu-
tions is discussed for the case of the gas-fired cogeneration project.

8.2.1 Wind Turbine Project

The single most uncertain variable associated with wind turbine technology is its technical
performance. How much output can wind turbine machines produce? A related concern is the
level of operating and maintenance expense necessary for this equipment. To model these issues,
we begin with a base case that reflects current law after 1985. In this case, the IRR on equity is
14 percent (see Table 4). Since this case is arguably already below the threshold of economic via-
bility, it make little sense to sample the lower tail of the performance distribution. That would
only result in a project with poorer returns than the base case. Instead, we consider the upper
tail of the performance distribution, where equity returns can only increase compared to the base
case.

To model the impact of the performance distribution on the IRR, we must estimate the
standard deviation of this distribution. It is reasonable to expect that it will be at least as great
as the standard deviation of the central station power plant performance distribution. We assume
that the standard deviation in this case is roughly equal to the full capacity forced outage rate.
For central station plants the full capacity forced outage rate is approximately 15 percent. Inter-
preting the existing data on wind power production is complicated by the mix of machines that
have been deployed. Some of these represent technologies which will not survive. It would not be
appropriate to rely on such data to estimate the performance distribution. Instead we rely upon
performance data provided by one of the largest California wind producers.

In general, the wind turbine industry has not achieved expected performance levels during
its initial years. As a rule of thumb, most wind project partnerships anticipated capacity factors
of 30 percent on their machines. The average performance to date has been less than half of that.
This average includes projects that will not achieve long-term economic viability, thus, it is more
meaningful to examine the best performers. One major developer has achieved production equal
to 80% of its expected value in the calendar year 1984 (Galbraith, 1985). This corresponds
approximately to the 25 percent capacity factor used in the base case analysis of the wind project.
Given this history, it is probably better to view the 30 percent capacity factor goal as an optimis-
tic value. Our technical interpretation is to assume that a capacity factor of 30 percent is likely
to be one standard deviation above the mean, rather than the mean value of the distribution;
additional operating experience will help refine this estimate. In probability language this means
that the standard deviation is five percent in capacity factor (i.e., 30 minus 25) or 20 percent of
the expected performance (i.e., 5/25).

Table 8 shows the distribution of returns as the technical performance is varied for the wind
turbine project. The standard deviation of returns for each case is calculated as the difference
between the base case (i.e., mean) IRR and the resulting IRR. The IRR on equity goes from 14
percent (without the ETC) at 25% capacity factor to 21 percent at 30% capacity factor. This
means that the standard deviation of the return is 7 percent and the coefficient of variation (CV)
of the returns, defined as the ratio of the standard deviation to the mean, is 0.50. The coeflicient
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of variation provides an interesting statistic for characterizing the distribution of returns of
different projects. In this analysis, we do not alter the operations and maintenance (O&M) cost
assumption, which links those costs to output levels. This just means that O&M costs are com-
pletely variable, which is not unreasonable.

Table 8. Distribution of rate of return for wind projects.

Case Capacity IRRe St. Dev.  Coeflicient
Factor 1 o IRR of
(%) (%) (%)  Variation
Base case 25 14
"High” performance case 30 21 7 0.50
High performance case with 32.5 24.1 10.1 0.71
30% CV of performance

It should be noted that the estimate of the CV of returns would be even greater if a larger
estimate for the CV of performance is used than the 20 percent assumption tested. Suppose the
CV of wind turbine performance were 30 percent. Then the capacity factor at one standard devi-
ation above the mean would be 32.5 percent (1.3*25 = 32.5). Using this performance in our
financial model produces an equity IRR of 24.1 percent compared to an IRR of 14 percent in the
base case. The CV of returns increases from 0.50 to 0.71 under these assumptions (Table 8).

8.2.2 Large Scale Gas-fired Cogeneration

The distribution of technical characteristies which is of most interest for gas turbine cogen- *
erators does not involve performance uncertainties, but rather capital cost and sizing issues. These
applications occur in industrial process activities where the precise mix of power production to
steam use can be quite variable. In addition, there are site specific considerations that can contri-
bute to substantial variation in installed capital costs. The base case project has capital costs of -
$733/kW, which are about at the average. For a similar configuration at the 20 MW scale, a
recent DOE study cited 1985 installed costs of $775/kW (Hagler, Bailly and Co., 1982). For com-
parison, a 385 MW gas-fired cogeneration project recently announced by ARCO will cost only
$520/kW (Energy Daily, 7/8/85), whereas a 100 MW Tosco project of the same kind will cost
$1000/kW (Energy Daily,7/23/85).

Estimates of the total steam potential for this technology normalized by the electrical out-
put are fairly consistent, although actual usage patterns vary substantially among given sites.
For example, estimates of steam potential vary between 6.3 MBtu/hour per MW (EPRI, 1984)
and 6.6 MBtu/hour per MW (Hagler, Bailly and Co., 1982). However, data on projected utilization
for specific projects range from as little as 10 percent of that total potential to as much as 75 per-
cent. Most projects appear to cluster in the range of 30-40 percent utilization of the potential
steam generated. The process steam output in the base case project is 150 MBtu/hour for 75 MW
or 2.0 MBtu/hour per MW. This is approximately 30 percent of the total potential steam gen-
erated.

To examine the effect of sampling the distribution of project technical characteristics upon
the distribution of returns, we look at a case that represents one standard deviation above the
expected installed cost with a corresponding one standard deviation increase in steam utilization.
On the basis of our somewhat limited survey of large scale gas-fired cogeneration projects, we con-
clude that $1000/kW and 2.7 MBtu/hour per MW represent the appropriate technical
configuration. This is equivalent to assuming that a given percentage increase in cost produces
the same percentage increase in usable steam. This is plausible in enhanced oil recovery projects
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where the steam distribution system can typically be expanded to absorb additional steam.

The result from this case is an IRR on equity of 24.3 percent compared to 41.2 percent in
the base case (see Table 9). This implies that the standard deviation of returns is 16.9 percent
with a corresponding coeflicient of variation of 0.41. These results suggest that the returns on
gas-fired cogeneration projects are less variable than wind turbine projects (i.e., CV of 0.50-0.70).

Table 9. Distribution of rate of return for gas-fired cogeneration projects.

_ Actual St. Dev.
Case Capital Steam Gas IRReq of CcvV
Cost Utilization Prices IRR?
(3/kW) | (MBtu/hr/MW) (3/MBtu) (%) (%)
1) Base case 733 2.0 DRI forecast 41.2
(3.751in yr. 1)
2) Higher Capital 1000 2.7 DRI forecast 24.3 16.9 0.41
' Cost (3.75 in yr. 1)
3) Lower Gas 733 2.0 2.50 in yr. 1, 34.0 7.2 0.17
Price esc. at 6%/yr. ’
4)  Joint Impact of 1000 2.7 2.50inyr. 1, 15.3 18.5b 0.44
Case 2 and Case esc at 8%/yr.
3
8  Standard Deviation of IRR calculated as the difference between basecase IRRe
and IRR in cases 2 and 3. 1
b

Standard Deviation of IRR estimated as \/(SD,u. 2)° + (SD;ase 3)°

Gas-fired cogeneration projects face an important exogenous uncertainty that involves the
evolution of natural gas prices. The fluctuations in natural gas prices since 1980 have been sub-
stantially more extreme than the movement in crude oil prices. The price trajectory used in our
base case is the Summer 1985 DRI forecast for industrial gas rates up to 1990 followed by an aver-
age escalation rate of 6% per year. This trajectory starts at $3.75/MBtu in 1985, drops to $3.50
by 1987 and increases thereafter. Current spot market prices for natural gas are as low as

$2.50/MBtu.

Both revenues and expenses of the "typical” gas-fired cogeneration project are impacted by
lower gas prices due to the provisions of the "heat rate” version of Standard Offer No. 4 for Cali-
fornia projects (see section 3.2). Revenues and fuel costs move in tandem. This linkage of reve-
nues and expenses tends to dampen the favorable impact of lower costs and the unfavorable
impact of lower revenues. The IRR on equity declines to 34 percent if we assume that the gas
price in year 1 is the spot market rate ($2.50/MBtu), which is then escalated uniformly at 6% per
year (Table 9). If we assume that this price trajectory represents one standard deviation below
the expected gas price trajectory, then the standard deviation of returns is 7.2 percent with
respect to the fuel price uncertainty. ‘The low CV (0.17) implies that cogeneration is reasonably
robust with respect to fuel prices, at least in the base case.

Finally, we examine the joint effect of both the distribution of project characteristics and
the gas price uncertainty. We focus on the lower tail of the distribution of returns (i.e., a case
with both low gas prices and high capital costs). The IRR on equity is 15.3 percent under these
conditions, suggesting that the project is now only marginally feasible.

It is worth noting that there are some technical complications centering on the question of
how to aggregate two distributions. We will use the results of each separate test to estimate the



variance of the joint distribution by invoking the standard property of the normal probability
function that the variance of the sum of two normal random variables is the sum of the variances
of each. In our case this means squaring the standard deviations from the distribution of technical
characteristics (16.9%) and the gas price distribution (7.2%). The square root of this sum is
18.5%, which we take to be the standard deviation of the joint distribution. The IRR of 15.3 per-
cent is 25.9 points below the base case IRR (41.2 percent). This is 1.4 standard deviations
(=25.9/18.5). Therefore the test case represents the 8 percent cumulative probability level,
which is the point on the cumulative normal curve at 1.4 standard deviations below the mean. In
other words, we can expect 92 percent of projects to have greater returns than the test case.

6.3 Technical Progress and Timing

A factor that we have not yet considered is the impact of technical progress. Forecasting
the penetration of renewable technologies depends strongly on expectations concerning technical
progress and the increasing value of energy over time. There is reason to believe that the capital
costs now quoted in the market for renewable technologies may decline in real terms in the future.
As production experience is gained and the size of the market increases, manufacturing costs can
be expected to decline. It has also been suggested that current costs may be inflated due to the
availability of tax credits. The main evidence of over-pricing is the concessionary credit terms
offered by manufacturers of equipment to the limited partners who invest in these projects. This
phenomenon is more widespread in real-estate finance, where low mortgage rates are financed by
developers who increase prices to compensate for the favorable terms.

To test the effect of technical progress on small scale wind turbine projects, we consider a
case in which real costs decline by about 15 percent. Since this would not occur instantaneously,
we model it by starting the wind project in 1988, using our 1985 capital costs. Fixing the capital
costs of the equipment at 1985 prices is equivalent to a decline in real costs of approximately 15
percent, because all other costs increase with inflation at 5 percent per year between 1985 and
1988. First year electricity prices (in 1988) are now 22 percent higher than for 1985 ($0.083/kWh
vs. $0.068/kWh), due to the terms available to wind producers under SCE’s Standard Offer No. 4.
The IRR on equity for this case is 22.3 percent compared with a return of 14 percent for the pro-
ject in the base case. '

The higher rate of return is due to two effects, the real cost decrease for equipment, and the
higher electricity prices from later installation. When each effect is modeled separately, the real
cost decrease in equipment costs turns out to be the dominant effect, accounting for approxi-
mately 2/3 of the increase in the rate of return.

The results suggest that forecasting technical progress is a key factor in estimating the
future market for renewable energy projects. This is an engineering task. It is likely that results
will be more favorable for some technologies (e.g., wind turbines and biomass) than others (e.g.,
small hydroelectric). It is certain that the future market for various renewable technologies will
be underestimated if no technical progress is assumed. Because technical progress takes time, the
future market for renewable technologies will also be influenced by an expected increase in energy
prices. In the wind project example both factors contribute to higher returns. Lower capital costs
improve IRR as well as higher unit revenues.

6.4 The Hurdle Rate Concept and Market Forecasts

To make the hurdle rate notion operative for the purpose of forecasting, we must take
account of the risk and return trade-off and changes of a macro-economic nature. The macro-
economic issues are easier to deal with conceptually. On the average we may assume that if a
project meets a certain minimum rate of return goal, then it will attract investment capital. The
level of this minimum rate depends on the returns of competing projects. As inflationary expecta-
tions and tax laws change, the minimum hurdle rate on the average can also be expected to
change. We expect that the hurdle rate on average lies in the 15-20 percent range under current
conditions. This is one to six percent above the cost of bank debt. A few years ago, when
interest rates were higher, the hurdle rate would have had to be greater than the 15-20 percent
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range. The administration expects that its tax reform proposals would lead to a further decline in
the minimum hurdle rate as the returns available in the market declined with the elimination of
tax subsidies. There is no estimate of this effect, which might be considerable.

Changes in the average hurdle rate may or may not effect the risk-return trade-off. A proba-
bilistic interpretation of the hurdle rate concept is a natural way to incorporate our analysis of
risk and variability into a forecasting mode. Instead of assuming that the hurdle rate was an "all-
or-nothing” phenomenon, we can think of a probability of investment function parameterized by
rate-of-return. Thus a given project with a 15 percent rate of return may have some suitably
small probability of attracting capital (e.g., 10%), whereas a project of the same type with an
expected 20 percent rate of return may have a 50% probability of attracting capital. '

The shape of the probability of investment function should vary with the underlying risk of
a given project type. For example, our results suggest that wind turbine projects have greater
inherent risk compared to gas-fired cogeneration projects. This should translate into a lower rate
of return requirement for cogeneration at a given probability of investment than for wind. While
this principle is intuitively plausible, there has been relatively little empirical work estimating
probability of investment functions. One example is RPA (1980) in which such functions are
estimated for various industries that might adopt cogeneration. Due to changes in macro-
economic conditions, these functions are not directly usable for our representative projects.

7.0 CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE WORK

7.1 Summary of Major Findings

In this study we examined the sensitivity of returns on small power projects to variation in
the federal tax code. Projects were selected with high expected returns under current tax law.
Uniformly, the President’s Tax Proposal lowers these returns. However, returns on cogeneration
projects are still quite favorable and the President’s Proposal tends to reinforce its emergunce as
the dominant small power technology. This position stems from its fundamentally more economic
nature. As tax benefits to investment are reduced, the relative position of cogeneration nrojects
tends to improve.

We also found that it is useful to estimate separately the impact of the expiration of energy
tax credits (ETC) from the impact of the President’s proposal in analyzing the economic viability
of selected renewable energy projects. High investor rates of return disappear for wind turbines,
small hydro, geothermal and wood-fired electricity with the expiration of the ETC. The effect is
most dramatic for wind-turbines and small hydro, leaving their returns at a level that is unlikely
to attract much capital. Geothermal and wood-electric projects are still financially viable under
current law after 1985. It is important to note that the underlying project data may mask tech-
nological and market trends; hence, these results are not forecasts. Under the provis‘ons of
current law after 1985 (i.e., without ETC), wind turbine projects might remain viable, at least in
California (assuming continuation of state energy tax credits), if there is significant improvement
in technical performance or reduction in installed costs. Similarly, as geothermal resource areas
are developed, incremental projects will not have to bear transmission costs, and will therefore
become more viable. In the case of wood-fired electricity, added pollution control costs or
increased fuel wood prices could threaten economic viability.

Relative to current law after 1985, reductions in investor returns on equity under the
President’s proposal range from 2 to 17 percent among the selected projects. Only the cogenera-
tion projects and geothermal without transmission costs remain financially viable under these tax
provisions. The IRR on equity for the wood electric project is at the low end of the investor hur-
dle rate range. However, investors are not well compensated for their added risk, as equity
returns are only slightly above the interest rate on debt on this project. The IRR on equity would
improve for all projects if interest rates decline as a result of the President’s tax proposal. We
have not made any estimate of this effect. In the scenarios analyzed in this study, the principal
effect of the President’s proposal would be to eliminate all technologies except cogeneration. Due
to declining returns on all investment, the relative position of cogeneration projects improves
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under the proposed tax changes.

7.2 Recommendations for Future Work

The methodology developed in this study to analyze the impact of tax changes can be
extended to develop a forecasting approach to the market for renewable technologies and cogen-
eration. This market is growing in many regions of the U.S. and will impact electricity planning
in the future. Better information and additional research are necessary in four areas in order to
translate change in investor returns on selected projects into a forecast of the market for such
projects:

. analysis of the distribution of technical characteristics,

. a national survey of avoided cost prices,

) examination of issues related to technical progress, and

. analysis of the sensitivitly»‘ of results to macro-economic factors such as interest rates and tax
policy.

We briefly discuss possible approachs for each of these research areas.

In section 8 we discussed at some length the variation in project characteristics for a given
technology. Data are available to estimate these variations, although there has been no systematic
effort to collect and analyze it. However, in an encouraging development, the Federal Energy
Regulatory Commission (FERC) recently announced that it would conduct a follow up survey of
Qualifying Facility applicants. Analysis of such data will give a much better picture of the
market for these technologies than we currently have. In particular, the variations in technical
configurations, costs and performance should become clearer.

It is particularly important to explore the cogeneration market in more detail. There are
important segments of this market that have not been analyzed in this study. The most impor-

tant is the small-scale systems designed to compete against retail rates as opposed to avoided -

costs. These projects will earn greater revenues per unit of output than larger scale projects,
because retail rates are now generally higher than avoided costs. This helps to offset their h'gher
capital cost per unit of electric output, due principally to diseconomies of small-scale cogenerution
technology. "Dispatchable” cogeneration projects that are designed to follow utility load fluctua-
tions are another interesting market segment that warrants additional analysis. These projects
are becoming increasingly popular in the important California market.

This study illustrates the importance of avoided cost prices for the development of renew-
ables and cogeneration. Our projects tend to be clustered in a few regions of the country where
avoided cost prices are known to be high and the markets are well developed. The terms of
power purchase contracts are also important. However, relatively little is known about contract
terms, except in the case of standard offers. To improve forecasting capability on a nati.nal
scale, it is be necessary to compile price and contract data systematically.

Any forecast of the market for renewable technologies must take account of trends toward
increased productivity. Making estimates of such improvements is basically an engineering task.
We addressed the issue of technical progress briefly in a sensitivity analysis of a wind project with
reduced installed costs in a future year (section 6.3). There is reason to believe that wind turbine
technology could show substantial improvement in its productivity. Optimism with respect to
other technologies is more limited.

Finally, forecasting methods must be sufficiently flexible to account for macroeconomic
changes that aflect the viability of projects. For example, this study illustrates the impact of lev-
erage on the economic viability of projects. The ability of projects to bear debt varies inversely
with interest rates. Our analysis is based on market conditions that reflect real rates of interest
that are high by historical standards. The viability of all projects will improve should these rates
decrease. A more subtle issue involves changes in the hurdle rate and the probability of invest-
ment function. These will obviously change with the level of interest rates. The more difficult
question involves how they will change with the growth and maturation of these markets. For
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example, the need for large investor risk premiums should be reduced as renewable energy techno-
_ logies mature and small power projects become more widespread. Effects such as these should
also be incorporated in the ideal forecasting method.

Improved forecasting capability does not depend equally on all these efforts. The most
important issue is the availability and analysis of market data on the nature of projects within a
given technology. Many approaches to the question of economic viability are possible. What is
important is attention to consistency of assumptions in a forecast. Power prices, project costs,
market interest rates and inflation assumptions must all be consistent with one another. Achiev-
ing this consistency requires careful attention to how these markets are developing.
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NO ENERGY TAX CREDIY
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1526
297
805
5400
6284
4200 4200 2600
4200 4200 16913
-4200 -4200 -1003
-4200 -4200 -9
36570
4200 4200 8400
4200 200 4625)
4200 4200 46700
1995
4200 4200 48695
(] 0 -2444
-4200 -4200 -1003
-1932 -1932 -3222
410
1932 1932 1632
-2268 -2268 ~3482
0.226
-2268 -2268 =31l
0.130
27623.05

{10/8/85)

1981
12U

64.00
21.62
10395.43

1602
32
845

5121

9211

1097
-6102

2515

2515

73]
2214
1

-6102
-3083
3083

33U

8363

1988 1989
1204 12104
69.00 7600
2162 20.62
11002.50 11852.40
1682 1761
130 356
888 92
4603 a0
8719 87198
1650t 16292
5498 -4439
3300 4359
3300 Q%9
2592 2955
892, 295
108 1404
5498 -4439
-2529 2042
2529 2042
un L IT13
8422 8798

1990 1991
121408 120404
81.00 86.00
21.62 21.62
12459.46  13066.53
1855 1948
n 174
918 1021
4026 3554
8798
16031 6921
-15n 6145
5221 6145
5221 6145
3369 3841
1369 3841
1858 2305
-151 6145
-1643 2821
1643 -2821
1500 -s22
9043 5238

1992
121414

93.00

21.62
13916.4

2045

a0
1079
o

6558
1358

1358

1358

4318
4318
2380

1358
1385
-338%

-404

5603

1993
1214814

101.00

21.62
14881.14

2147

[1})
"3
2404

6130
8151

8151

8157

991
4991
3766

8157
4028
-4028

-262

6021

1994
121414

109.00

21.62

15859.04

2255

416
1189
1704

5624
10235

10235
10235

5690
5690
4545

10235
4108
-4108

-164

6441

1995
121414

21.62
16951.17

2361
509
1289
908

5033
11919

11919

(1}]}]

6487
6487
5432

11919
5483
-5483

-50

6921

1996
120414

126.00

21.62
17923.08

2486
538
3

4335
13588

13568

13568

13568

13588
6251
-6251

18

138

1997
11414

136.00

21.62
1913121

%10
M
un

4561
14576

14576

14516

14576

14576
6705
-6105

mn

181



M0 ITC, TAX RATE = 333

Geothermal Project: Resote Location Requires Transaission

Capacity (M)

Capital Cost (Million ¢)
Intangible Orilling Costs
field Costs
Transaission Line
Power Plant Costs

Capacity Factor

Debt fraction

Loan Tera (yrs)

Interest Rate

Tax Rate

Year
Output (WEh)
Avoided Cost ($/Mih)
Energy
Capacity
Revenue (000s)

Income Statement
Expenses (000s)
osn
Gen § Adaln
Royalty
w Interest
Depreciation ACRS
Intangibles
Tota) Expenses
Pre-Tax Income

Pre-Tax Cash Flow

Sources of Funds
PT1 + Depreclation
Debt Funds
Equity Funds
Tota! Sources

Uses of Funds
Capital Equipment
Oebt Repayment
Totat Uses

Funds Available

Tax Effect on Equity
Pre-Tax lncoae
Income Taxes 33
Tax Credits
Tax Savings (Liability)

After Tax Net fquity Cash Flow

IRR on Equity

Project Cash Flow
Project IRR

NPY Depreciation 8153

I8 Avoided
§5.1 Cost
1.8
15.4 {701 expensed)
10.0
5.2
0.1
0.70 Tax Credits

19 X
0.1 ITC
0.33 Lead Tlee

- 1984 1985
4200 200
4200 4200

-4200 -4200
-4200 -4200
4208 4200
4200 4200
4200 4200
4200 4200
0 0
-4200 -4200
-1386 -1386
1386 1386
-2804 . -28M4
6.129
-2814 -804
0.123
29076.90

Assumptions

SCE S04

1986

121414

60.00
21.62

9909.78

1526
297
805

5400

6615

2600

11244
-1

=19
18570
8400
46251

46700

1995
48698
-4

-nu
-220
0
2420

-8693

-41651

(10/8/85)

1987
121414

64,00

21.62
10395.43

1602
mn
845

5121

9102

17562
-1187

2515

1311

2n
u
ul

-1181
-3
an

2613

8318

1988
121414

69.00

21.62
11002.50

1682
330
868

4803

9261

16964
-5961

1300

3300

2592
2592
108

-5961
-1961
1967

2675

0483

1999
120004

16.00

21,62
11652.40

1161
156
932

40

9261

16755
4502

4159

4959

2955
2955
1404

-4902
-1618
1618

30

8951

19%0
121414

21.62
12459.46

1855
N
978

4026

9261

16494
-4034

5221

527

31169
3369
1856

-0
-1331
139

3189

9255

199t
121414

86.00

21.62
13066.53

1948
1027
1554

6921
6145

6145
614S

1841
84t
2305

6145
2028
-2028

m

6499

1992
1214

93.00

21.62
13916.43

2045

am
10719
w01

6558
1358

1358

1358

4318
4318
2980

1358
428
-428

552

6951

1993
121414

101.00
21.62

14887. 74

2141

(1))
"
24

6130
8757

8157

8757

991
991
3766

8757
2890
-28%0

m

1478

1994
121414

109.00
21.62
15859.04

2255 .

476

1189

1704

S624
10235

10235

10235

5690
5690
4545

19215
1378
-3118

1167

1999

1995
121414

21.62
16951.77

2367
509
1209
908

5613
1919
1919

11919

6487
6487
5432

99
1933
-1913

1499

8594

1996
121414

126.00

21.62
11923.08

2486
5§38
K11

035
135688

13588

13568

11588

13588
[LL:T]
-HB

9104

9104

1997
121414

136.00
21.62
191,21

2610

13m

4561
14516

14576

14576

14976

14576
810
-4810

9766

9766
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BASECASE

Large Scale Gas-Flred Cogeneratlon {10/8/85)

Capacity (M)

Capital Cost (Million §}
Capacity Factor

Debt Fraction

Loan Ters (yrs)

Interest Rate (1)

Tax Rate

federal Tax Credits

Year
Electric Output (MWh)
Avoided Cost (§/Muh)
Energy
Capacity
Electric Revenue (000s)
Steam Sales (MBtu)
Gas Price (§/mBtu)
Steam Revenue (000s)
Total Revenue (000s)

Income Statement
Expenses (000s)
Fuel
osn
interest
Depreciation ACRS
Total Expenses (000s)

Pre-Tax Incose (000s)

Pre-Tax Cash Flow
Sources of Funds
PTl + Depreciation
Cebt Funds
fquity Funds
Total Sources
Uses of Funds
Capital Equipment
Debt Repayaent
" Total Uses
Funds Available (000s)

Tax Effect on Equity
Pre-Tax Incoae
Income Taxes 463
1TC
Tax Savings {Liability)

After Tax Met fquity Cash flow
IRR on Equity

Project Cash Flows
Project 1RR

Assuaptions

15 Fuel input
§5.0 Steam Output
0.92 Avoided
0.60 Cost

10 Gas Esc. Rate
0.1 ()

0.46 Gas Price
0.10 Lead Time (yrs

1984 1985

604440

3.8
18.17
31201
1208880
L1
5667
16868

218§
850
4290
1838

my

-265

11

13000

6600 15400
6600 55912

6600 48400
1191

6600 50191
[ 5181

-265
-2z
5500
5622

-6600 -3991
0.412

-6600 -34S
0.24!

{NBtu/hr)
100
150

S04
1.06

after 1990

1.15 (§/MBtu)
I

1986 1987
604440 604440
in.13 1.1
18.17 18.17
29801 29814
1208880 1208880
s 1.50
5304 5289
5105 15100
19801 19745
4043 (P13
0s? 31194
11495 16913
39396 38156
-491 -1656
1204 nn
1204 nn
2024 2287
2024 2287
5180 5029
-4291 -1656
-1974 -1682
1974 1682
1S4 6111
12829 12413

NPY Deprec.@15%  34450.52

1988
604440

.M
18.17
10369
1208880
.60
5440
15789

20309
4us1
3496
109
3923

-3446

182

180

2585

2585
942

-346
-1589%
1585

6521

12258

1989
604440

35.94
18.17
32106
1208880
3.90
6014
8120

22483
4680
3161
10973
41266

-2546

8421

8421

2920
2920
5506

-2546
-Hn
1"nn

66168

12402

1998
604440

31.46
18.17
13621
1208880
L2

6315
40002

23800
914
2180

I

8508

8508

8508

1301
not
520

8508
3914
-9

1293

1096

1991
604440

.13
18.17
4634
1208880
(N1
6158
e

25228
5159
2352

1219

8653

8653

8653

29
9
4923

8653
3980
-1980

943

6189

1992
604440

4.4
18.17
36053
1208880
L

1163
43216

26742
LT
1867

34026

9190
9190
9190

415
215
4915

9190
Q2
-2

148

6643

199
604440

a9
18.11
311581
1208880
5.02
1593
45150

28346
5688
1319

3534

9197

9191

9197

4163
4763
5034

9197
4506
-4506

521

64N

1994
604440

46.60
18.17
19152
1208880
5.3

8048
41200

0047
91
100
36719

10481
10481

10481

5382
5382
5099

10481
4821
-4821

m

6289

1995
604440

9.4
18.17
40842
1208860
5.65

8531
am

31850
an

mia

11252

s

11252

11252

11252
5116
-5116

6076

6076

1996
604440
52.36
18.11
263
1208880
5.98
9043
HIY

1371
6585

40346

11331

"

11331

13

11331
5212
=52

6119

6119

1991
604448

§5.51
18.17
usn
1208880
6.34

9586
54118

15787
6914

42101
11418
11418

11418

1418

11418
5252
-5252

6166

6166



NO ITC, TAX RATE = 133

Large Scale Gas-fired Cogeneration {10/8/85)

Capacity (NN)

Capital Cost (Miltion §)
Capacity Factor

Debt Fraction

Loan Ters (yrs)

Interest Rate (§)

Tax Rate

Federal Tax Credits

Year
Etectric Output (WWh)
Avoided Cost (§/MWh)
Energy
Capacity
Electric Revenue {000s)
Steas Sales (MBtu)
Gas Price (§/MBtu)
Steaa Revenue (000s)
Total Revenue (000s)

{ncome Statement
Expenses (000s)
Fuel
[
Interest
Depreciation ACRS
Total Expenses (000s)

Pre-Tax Income (000s)

Pre-Tax Cash Flovw

Sources of Funds
PTi + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment:
Debt Repaysent
Total Uses

Funds Available {000s)

Tax Effect on Equity
Pre-Tax Income
Income Taxes 13§
iTc
Tax Savings (Liability)

After Tax Net Equity Cash Flow
IRR on Equity

Project Cash Flows
Project 1RR

Assumptions
(MBtu/hr)

15 fuel Input 700
$5.0 Steas Qutput 150
0.92 Avoided
0.60 Cost 504

10 Gas Esc. Rate 1.06
.14 (1) after 1990
0.33 Gas Price 3.15
0.00 Lead Time (yrs |
1984 1985 1986

604440 604440
33.45 3113
18.17 18.11
31201 29801
1208880 1208880
.15 3.51
5667 5304
36868 35105
21158 19801
1850 04
4290 4057
8250 - 12100
37545 40001
-618 -4896
113 1204
33000
6600 15400 :
6600 55972 1204
6600 48400
1191 2024
6600 50191 204
0 5181 5180
-618 -4896
-224 -1616
0
U 1616
-6600 -9395 . 6796
0.285
-6600 -36314 12817

0.221 NPY Deprec.153

($/%8tu)

1987
604440

3115
18.17
29814
1208880
1.5¢0
$289
35100

19745
248
1194

11550

19311

-9

nn

nn

2287
2281
5029

-2
-1391
1397
6426

12507
36263.171

1988
604440

12.04
18.47
30349
1208880
.60
5440
15789

20309
457
3496

11550

39812

-4023

1521

121

2585
2585
9542

-3
-1328
1328

6210

12351

1989
604440

35.94
18.117
2106
1208680
3.98
6014
8120

22493
4680
3161

11550

41843

-3

8

8421

2920
2920
5506

=313
-1031
1031

6537

12618

199¢
604440

31.46
18.17
1360
1208880
(2]
6375
10002

23800
91
2180

KIS

8508

8508

8508

304
3301
5201

8508
2808
-2808

2399

8480

1991
604440

3%.13
18.17
346
1208880
(R}
6758
41392

25228
5159
2352

219

8683

8653

8653

29
129
923

8653
2855
-2855

2068

8149

1992
604440

41.48
18.47
16053
1208680
(1}

7163
43216

26742
5417
1867

34026

9190

9190

9190

215
215
4915

9190
3033
-1

1942

8024

1993
604448

a.9
18.17
11557
1208860
5.02
%93
45150

28346
5680
1319

35354

9197

9791

9791

4763
416)
5034

9191
123
-2

1883

1994
604440

46.60
18.17
39152
1208880
5.13

8048
41200

30047
5913
100
36119

10481

1048t

10481

5382
53182
5099

10481
3459
-3459

1640

na

1995
604440

49.40
18.17
40842
1208860
5.68
8531
49313

385
6271

18121
11252
11252

11252

11252

1252
i
-3

1539

1539

1996
604440

52.36
18.17
42634
1208880
5.98
9043
51677

13161
6585

40346

BRIEF)]

ERE]]

1133

11331

11331
s
-1

1592

1592

1991
604440

55.51
18.17
44533
1208880
6.24

9586
S48

15187
6914

42101

H14i8

11418

11418

11418

11418
1768
-3768

1650

1650



CLRS « MLT. mIN. A1

Large Scale Gas-Fired Cogeneration {10/18/85)

Capacity (8w}

{apital Cost {Million §}
(apacity Factor

Debt Fraction

1oan Tera {yrs)

interest Rate (1)

Tax Rate

Federal Tas (redits

Lead Time (yrs}

Tear
Chectric Qutput (Min}
Avoided Cost (§/M¥h}
Energy
Capacity
Electric Revenue (008s) =.9Energy
Steas Sales (MBtu}
Gas Price ($/88tw)
Steam Revende (0005}
Total Bevenue {8003}

income Statement
Expenses {000s)
Fuel
otn
Interest
Depreciation C{RS (S
Total Eapenses

Pre-Tax Incoae

Pre-Tax Cash Fiow

Sources of Funds
P11 + Depreciation
Oebt Funds
Equity funds
Total Sources

Uses of Funds
Copita) Equipment
Debt Repayment
Total Uses

funds Availabie (000s)

Tan Effect on Equity
Pre-Tas [ncome
Income Taxes @ 3%
¢
Tax Savings {Liability)

After Tax et Equity Cash Flow
IR on Equity

Project Cash Flows

Project 10R

NPV Depreciation @ 153

Alternative Ninisus Tax

251 of interest Paysents
Excess Depreciation

Taa Preference

Aft. Win. Taxable Incose

Alt. #in, Tax

Binding Tax

Oelta Base Case

After Tax Met Equity Cash Fiow

Equity IRR adj for ALt Min Tax

-6600.00

Assumotions
(RBtu/hr)

15 Fuel lnput 0
5.0 Steam Output 158
0.92 Avoided
0.60  Cost 908 S04

10 Gas Isc. e 1.06
0.e (Y
0.33 Gas Price 3.0

6.0 §/8Bty)
]
1984 1985 1986
[T7YY) (17111
3.6 .8
18.17 18.11
31201 29800
1208880 1208880
.75 151
5667 317
36868 35408
10155 19801
1850 LITY]
a%n 4051
%15 8968
11970 16866
2897 -1761
w12 1204
33000
4600 15400
4600 88972 1204
4600 48400
191 0
4600 50191 0
] $181 5180
2091 -1761
956 -581
]
~956 581
-10824.72 ST80. 14
0.25¢
-6600.00 -18909.43 10503.41
.in
33665.30
1072 10
1315 18
1012 1014
3945 -m
189 -154
956 -154
0 -421
-6600.00 -10575 53N

0.242

1987
W

3.5
18.17
29814
1208880
TSt
$289
35100

19048
Qe
3154
610

5593

-9

nn
n1

a8
a8
5029

-49
-163

163
§192.02

1002144

948
1815
948
430
86
86
-248
$H4

1988
000

7.0
18.17
30349
1208880
3.60
5440
5789

20309
s
1%
6820

15082

W

1521
nAa

2585
2585
4942

07
13}]

-3
4108.67

9635.91

e
1265
4
1556
L
H
-18
4631

1989
604440

35.94
1811
2706
1208880
1.98
6014
18120

2683
4680
3l
$940

382

2481

8421
8421

2920
2920
$506

2487
621
-821
4665.85

9723.78

190
82%
1%
1282
650
821

0
4686

1996
604440

.6
18.17
13627
1208880
(X1
6318
40002

23800
Hu
218
$555

NG

2953

8508

6508

3301
3301
S0

2993
H
-9
4232.98

919%.12

695
825
695
3623
1
4

a1

1991
604440

.0
(LR}
6
1208880
w“a
6158
41

5228
5159
7952
5830

18569

113

6653

8653

ms
ms
[373]

8
i
-931
3991.67

9296.6°

589
1430
568
338%
n
k3l

3992

19%2
604440

4.8
18.11
16083
1206880
[(R1)
1163
e

26042
$417
1867
4108
nll

1085

9190

9190

Q15
s
(311

3085
118
-1018
3951.03

9422.84

467
035
467
1821
1S
1018

3957

1593
604440

4.9
18.17
11581
1208880
$.02
1593
4515

28346
5688
1319
43
41189

962

19

39

416)
[}3)
5034

162
1109
-110%
192441

9510.99

330
2695
10
3666
m
1109

nu

1994
$04440

46.60
18.11
EIkY
1208688
5.3
8048
7200

0047
§313
10
6740
a4

i

10484

10481

$182
5382
5099

m
1244
-l
3854.24

9105.20

175
724
175
3921
184
1244

3054

1995
§04440
H.4
18.17
40842
1208880
5.68
8531
om

11850
6211

50
L]

ne

11252

nase

]
1282
nm
2552
-2552

8100.47

8700.47

330
no
1541
2552

8100

1996
04440
52.36
18.17
42604
1208880
5.98
9043
sien

3761
[31H]
40346

i

11331

[{§1])

1]
1331}

13
I
-3

15911

N

11306
2261
319

1592

1991
604440
5§5.51
18.17
“sn
1208880
(1}
9586
S4t18

15181
(311}

Qn

g

0
11418
148

3168
~3768

1649.8)

1649.83

11393
an
168

¢
1650



Coa!-Fired Cogeneration

Capacity (M)

Capital Cost (Milliong)
Capacity Factor {Avg.)
Debt Fraction (1)

Loan Ters (Yrs)
Interest Rate (1)

Tax Rate (3)

Lead Time (yrs)

Year 1984

Electric Output (Nuh)
On-Peak
Off-Peak
Energy Payment {§/M¥h)
On-Peak
Of f-Peak
Electric Revenue {000s)
Energy
Capacity
Steam Revenue {000s)
Total Revenue (000s)

Income Statement
Expenses (000s)
Coat
Rail
[
Interconnection Fee
Insurance
Property Taxes
Management Fee
Interest
Depreciation ACRS
Total Expenses (000s)
Pre-Tax Income

8-V

Pre-Tax Cash Flow
Sources of Funds
PTi+ Depreciation
Debt Funds
Equity Funds
Tota! Sources
Uses of Funds
Capitat Equipment
Debt Repayaent
Total Uses
Funds Avaitable (000s})

Tax £ffect on Equity
Pre-Tax [ncome
Income Taxes § 463
Federa) Tax Credit
Tax Savings {Liability)

After Tax Net fquity Cash Flow

IRR on Equity

Project Cash Flow
Project IRR

NPY Depreciation 8 15%

(10/8/85)

15
n.o
0.85
0.70

10
0.14
0.46

4

3288
1288

3205

3285

-328¢

0.402
-3285
0.184

45725.24

BASECASE

Assuaptions

Energy Payment

On-Peak
OFf-Peak
Cap. Payaent
On-Peak
Stean Price
Stean Desand

1985 1986

26913t
2946089

43.50
28.52

20138

4158
10800
35696

11293
6163
346

160

561

550
2000
Ts4

10403

4446

-5150

4653
51100

REEL

11083

3285
3205

66430
2642
3285 63072

0 2011

3265

-$750
-2645
1300

9945
-3285 -3

-3285 -41969

0.0435
0.0265

0.0176
4.50
30000

1981

269131
294689

45.68
29.95

2148

4396
11340
31481

11858
(1]
3506

160
59%
568
2000
6764

15257

47066

-9585

5672

5672

3012
3012
2660

~9585
-4409

4409
1069

13744

{8/%80)
0.92
0.81
{8/1000 1bs)
(Ibs/br.)

1988 1989
6973t 269731
29689 294689

41.9 50.36
N naw
2202 212
5246 5508
1907 12502
3935 W32
12451 mn
6801 nat
3602 138
160 160
625 656
582 597
2000 2000
6362 5881
14564 1564
aa o
-2 -6088

e 8426

§m 84%6

un 1915

ETE1] 109

31938 4561

192 -6088
-3584 -2800

3584 2800

6922 N6

13791 14452

0.1
13.29

1998

269131
294689

52.87
34.6)

2418

5183
1
41189

13121
1498
nn

160
689
612

- 2000
53113

14564

48154

-4766

9798

9198

463
[1]3]
5335

-4166
-9

292
527

14870

Cap. Factor Load Profile(hrs/day)

Coal
Rail

Quat
Use

1991

269131
294689

55.52
36.40

25102

6013
13184
45558

14413
L1k
822

160
124
621
2000
4109

34328
11230

11230

5088
5088
6142

11230
5166

-5166
976

8607

ity

1992

26973}
294689

58.29
38.22

26981

6376
am
41836

12187

5800
5800
6987

12187
5882

-5882
1105

9063

{§/ton}
32.80
11.92

Coal
12800
46.24

1993

269131
294689

61.21
40.13

28336

6695
15191
50228

15891
8680
4375

160
198
659

2000 -

3184

5141
La4gt

14481

LY

6612
6612
1869

14481
6661

-6661
1208

9539

Esc.

Factor

1.05
1.05

{Btu/1b)
{ton/hr}

1994

26913t
294689

6.21
Q2.

29153

1030
15957
52139

16685
9N
4682

160
838
675
2000
2258

36412
16321

16327

16327

1538
7538
8789

16327
1510

-1510
1219

10036

1995

269131
294689

61.48
4.

0

net
16754
58376

17519
9570
5009

160
8680
692
2000
1203

3703

18343

18343

183143

8593
8593
9150

18343
8438

-8438
1312

10555

1996

26973t
294689

10.86
46.46

32802

1150
17592
50145

18395
10049
5360
160
U
109
2000

159
20548

20548

20548

20548

20548
9452

-9452
11696

11096

1997

269131
294689

1440
48.78

3
8138
18412

61052

19315
10551
5135
160
970
14
2000

39456
21594

21594

21594

21594

21594
9933

-9933
11661

11661



Coal-Firea Cogeneration {10/8/85)
Capacity {W¥) 15
Capital Cost (Milliong) 1.0
Capacity factor [Avg.) 0.85
Debt Fraction (1) 9.10
Loan Term {Yrs} 1]
Interest Rate (1) 0.4
Tax Rate (%) $.33
Lead Time (yrs) 2

Year 1984
Electric Output (Muh)
On-Peak
0ff -Peak
Energy Payment {(§/Mih)
On-Peak
Off-Peak
Etectric Revenue (000s)
Energy
Capacity
Steaa Revenue (000s)
Total Revenue {000s)

Income Statement

Expenses {000s)
Coa!l
Rait
oLn
Interconnection Fee
Insurance
Property Taxes
Nanagement Fee
Interest
Depreciation ACRS
Total Expenses (000s)

Pre-Tax Incoae

Pre-Tax Cash Flow
Sources of funds
PT1+ Depreclation
Oebt Funds
Equity Funds 3285
Total Sources 3205
Uses of Funds
Capital fquipment 3285
Debt Repaysent
Total Uses 3285
Funds Available (000s) [}

Tax Effect on Equity
Pre-Tax Income
Income Taxes @ 333
Federal Tax Credit
Tax Savings (Liability)

After Tax Net Equity Cash Flov  -3285

IRR on Equity 0.259
Project Cash Flow -3285
Project 1RR 0.17%

XPY Deoreciation # 15% 48131 .82

1985

3288
3285

3285

3285

-3285

-3285

NO ITC, TAX RATE= 33%

Assumpt ions
Energy Payment
On-Peak
Off-Peak

Cap. Paysent
On-Peak

Stean Price
Stean Desand

1986

26913t
294689

41.50
28.52

20138

4158
10800
35696

1293
6169
346

160
B

- 554
2000
ns

1095¢

41993

-6291

4653
51100
15330
11083

66430
2642
69072
00

-6291
-2018
0
2078

-1z24

-54906

0.0435
0.028%

0.0176
4.50
300000

1981

269731
294689

45.68
29.95

21145

4996
134
31481

11858
4n
3366

160
595
568
2000
6764
16060
47069
-10388

612
5612

012
3012
2660

-10388
-3428

28
6088

13645

Cap. Factor Load Profile(hrs/day)

($/kn)
0.92
0.81
($/1000 Ibs)
(1bs/hr.)

1988 1989
269731 269731
294689 294609

41.9% 50.36
3.4 .02
202 23112
5246 5508
11907 12502
39355 "
12451 13073
6801 1141
3602 3138
160 160
625 626
582 §97
2000 2000
6362 5881
15330 15330
a3 [11%))
-8558 -6854

6112 8476

6112 [T}

343¢ 915

3 3915

3338 4561

-8558 -6854
-2824 -2262

2024 2262

6162 66823

13658 14676

10.71
13.29

1990

269131
294689

52.87
34.67

2478

$183
11
43389

1312
148
nn

160
689
612
2000
§333

15330

48921

-5532

9798

9798

4463
4463
5335

-§532
-1826

1826
1160

15197

Coal
Rail
Quality

Use
1991 1992
269731 269131
294689 294689
55.52 58.29
36.40 8.2
25102 26987
6013 6376
13784 14473
45558 47836
13 151
813 8267
3822 4089
160 160
u 160
627 642
2000 2000
4109 1996
34328 35048
nae 12187
11230 12181
11230 12187
5008 5800
5088 5600
6142 6987
11230 12187
306 220
-3706  -4220
2436 2168
10679 1245

{§/ton)
12.80
17.92

Coal

12800

46.24

1993

269131
294689

61.21
49.13

28336
6695

15197
56228

14481

1448t

6612
6612
1869

14484
a9

-4119
3090

11836

Esc.
Factor
1.05
1.05

{Btu/1b)
{ton/hr)

1994

269131
294689

64.27
2.4

29153

1030
159517
52139

16685
LHL
4682

160
838
615
2000
2258

36412
16327

16327

16321

1538
1538
8189

16327
5388

-5368
3401

12452

1995

26913)
294689

67.48
“Hu

e

181
16754
55316

17519
9570
5009

160
880
692
2000
1203

3Ny
18343

18343

18343

8593
8593
9150

18343
6053

-6053
3697

13096

1996

269131
294689

70.86
146.46

32802

nse
17592
58145

18395
10049
5360
160
924
109
2000

31591
20548

20548

20548

20548

20548
6781

-6181
13161

13761

1997

269131
294689

N
48.18

KITTE)

8138
18412
61052

19315
19551
5735
160
910
1
2000

39458
215%4

21594

21594

21594

21594
N

-1126
14468

14468



CCRS o ALT. Wim, Tax

Coal-fired Cogeneration

Capacity (W¥)

Capital Cost (Mittions)
Capacity Factor (hvg.)
Ded* Fraction

Loan Ters (Yrs)
Interest Rate (3)

Tar Rate {3)

Lead Time (yrs)

Year

Etectric. Qutput (M¥M)
On-Peak
Off-Peak

fnergy Payment {§/Min}
On-Peak
Off -Peak

Electric Revenue (000s)
Energy
Capatity

Stean Revenue (G00s)

Tota! Bevenuve (000s)

Income Statesent

Expenses {000s)
Cos!
Rai!
osn
Interconnection Fee
Insurance
Property Taxes
Ranageaent Fee
interest
Depreciation CCRS C5
Tota) Expenses (0080s)

Pre-Tan {ncome

Pre-Tex Cash Flov

Sources of Fungs
#71¢ Depreciation
Oebt Funds
fauity Funds
Tota) Sources
¥ fynes
Capita! Lauipment
Oedt Bepayment
Tota! Uses

Funds Avaiiadle (900s)

an Effect on Eauity
Pre-Tex [ncome
Income Toxes § 333
Federal Tax Credit
Tax Sevings (Lisbility)

Ater Tan et Equity Cash Flow

et on Couity

Froject Cash Flow
Project IR

Y Depreciation § 15%

déter Tax Wet Equity Cash Flow

‘3% on Equity

2-oject Cask flow
T-yject 1MR

w5y Deprecistion § 153

1 terngtive Rinims Tax

763 of Interest Payments
fucess Deprecistion

“ar Preference

£°t, fin, Taxadie lncome

at, win. Tax

t-nding Tax

Je1ta Base Case

ster Tox Bet fquity Cash Flow

Savity 190 adj for Aft Win Tax

119/8/85)

"
n.te
0.85
(8]

1]
.U
.33

2

3285
200

38
s

~3288

-3288
8,168
30054.81

-328%
[ 4} ]
~328%

0.168
308%4.01

-8
0.265

1985

nes
3285

3288
3288

-3

-3288

Asswapt ions

fnergy Payment
On-Peak
Off-Peak

Steas Price
Stesn Desand

w9
29448%

0.5
2.52

b, 18]

4758
18800
35656

%75
Sti80
15330
brdlH
%

68
[ 1]

uis

430
-I178
s
-1

-1148

~5u417

-12016

(37k4n)

435 .9
00288 681
[N 133

450 ($/1998 Tbs)

308008 (tds/hr.)

1987 1988 1983
wmt 269131 69731
200689 294488 294689

6.6 0.% 50.36
n.y» N.u n.n
n4s um w2

"% 526 5508

11300 1907 12502

e 355 L1} 7]
11ese 12451 13m

“n (] Tt

1%4 H 338

1 16 10

598 [}4] €56

568 82 m

e b L] 410

815 8453 St

1189 1066 9052

a1 a0 ase
-52%8 -2685 w4

(] Ll 316

“a 1681 0

582 nu 33%

882 s 11 1%

»5 am 960
-558 ~2683 w4
-1ms 06 n

ms " -n

™ %23 Wwn

mm o7 12606

™ 14 3

umm nn 12606

1454 1363 1

1288 un 1619

1454 1363 [} ]
-2 -0 1

766 -249 n

<4 -9 mn

-4 417 =)

2 3006 %60

A-10

nn
n.s

. L]
294689

52.81
u.a

wun

§183
i
o

mn
TR
nn
160

612
u0
“n

wm
%%

10560

26
12
(1)

2676
m

451

1nm

1Hea
1095

3N
1]
| }]

Cap. Factor Load Profile(hrs/day}

191

w9
194689

$5.52
%».00

»’m

m
13784
5558

143
nn
n

160
b1
[24)
00
i

(W)
e

nn -

e
4530

1
nm

4341
a6
2

630
1%
~1495

me

o

mn

(L1
1]
ne
sS4
1mn
1495

“aa

ity

1992

2971
294689

58.29
n.n

%87

37
14473
L 1Y

13 ]]
2461
L

150
“
Uy
me

Qus
5620

13358

o
on

%
1085

-168%
“n

.

832

1319

E_338p32
g £
2,332

{$/ton)
32.80
11.92
Coa!
12800
LR {

1M

291
%4683

.2
40.13

2336
4695

15197
a2

a1
166
459
s Ll
ms
"

e
a1

14936

14936

268
@
ass
-2255
ns

[L.11]

"

211

82
o

Ten
un
nss

w13

Esc.
Factor
1.5
1.45

(Btu/18)
{ton/hr}

199

%911
294689

64.21
2.1

ms3

030
15957
$2139

16685
LI
[}

160
830
(11}
2000
1936
11

4“6

s1ss

16649
16649

s
w1
s
"e
%
%
ni2

15in

812

152n

»n
567
1m3
u%

Ri1H

1995

wmM!
294689

€18
“u

0
nst

16154
55376

1519
%16
5909

160
(34
000
131

4S%7
%09

18518

1515

1366
1366
1

%0
nn

-
nn

16838

ne

16035

ay
nut
1%8
unmn

"

269731
294689

0.8
%4

32802
50

17592
S8145

18395
19049
$360
160
"
400
#01

2289
15876

0548

15876
5239

21
15363

15300

"
15851
nmn
29

]
15309

1"

697
4689

.4t
a.n

un

8138
18472
61052

19315
1455)
§735
160
!
m
000

158
21594

25

U™

5%
215
Nz

-2
14468

21569
ae
nx

14468



»

BASE CASE

Landfill Gas Recovery
Medium Btu/ Industrial User Texas ZMMCf/d

(11/10/85)

Capacity 2HNCE/d
Capital Cost $1.21T M
Full Year Qutput 277000 MBtu/yr

First Full Year O8M $568 K
Year | APFC $0.784/X4Btu
Debt Fraction 0
Year 1985 1986 1987 1988
Production (NMMBtu/yr) 139 M
Price {$/MMBtu) : 3.26  3.46  3.66
Royalty (%) 12.5 12.5 12.5
Net Revenue (000) 396 839 887
Expenses (000}
oLn 58 215 568 599
Intangibles 128 0 Ite 129
Depreciation ACRS 155 228 71
Interest
Debt Repayment
Total Expenses 186 430 912 945
Pre-Tax Income -166 -34 -13  -58
Tax Effect on Equity v
Income Taxes @461 -6 -15 -4 -2
ITC 109
AFPC 95 200 211
NPY 9151 AFPC 1210.7
Tax Loss and 1TC Carryforward method
Total Carryforward -86 <210 -244 -270
Taxes Paid o 0 0
Adjusted Net Equity Cash Flow -1275 216 355 370
IRR 0.275
BPY Depreciation 8151 682.08

1989
m
j.e8

12.5
940

628
134
N

-288

402

A-11

1990
m
4.12

12.5
999

663
140
N

1020

-10

237

-298

433

1991
mn
4.36

12.5
1057

697
145

842

215

99

251

-199

466

1992
m
4.62

12.5
120

134
151

885

235
108

266

-91

504

1993
m
4.9

i2.5
1188

176
158

934

254

17

283

25
511

1994
mn
5.2

12.5
1260

819
164

983

mnm

128

288

128
438

1995

m
5.51
12.5
1335

863
112

1035

300

138

306

138
468

1936
n
5.84

12.5
1415

911
180

1091

324

149

324

149
499

1997
m
6.19

12.5
1500

961
189

1150
350

161

43

161
532



NO ITC. TAX RATE 331

Landfill Gas Recovery

Medium Btu/ Industrial Yser Texas 2MMCf/d

Capacity

Capital Cost

Full Year Output
First Full Year 03K
Year | APF(

Debt Fraction

Year

Production (MMMBtu/yr)
Price {$/MMBtu)
Royalty (1)

Net Revenue (000)

Expenses (000)
otn
Intangibles
Depreciation ACRS
Interest
Debt Repayment
Total Expenses

Pre-Tax Income
Tax Effect on Equity

Income Taxes #33%
ITC

IMNCF/d
$1.217T N
277000 MBtu/yr

$568 K

$0.784/M8tu

0

1985

58
128

186

-186

-61

Tax Loss and ITC Carryforward method

Total Carryforward
Taxes Paid

-6l

Adjusted Net Equity Cash Flow ~1275

IRR

NPV Depreciation 815%

0.094

118.02

1986

139
3.26
12.5

396

275

0
163
438

-42

1987
am
3.46

12.5
839

568
16
240
924

-85

-103

155

(11/10/85)

1988
2n
3.66

12.5
887

599
129
229

957

=10

-23

-126

159

1989

m
3.88
12.5
940
628
134
229
991

=50

-143

118

A-12

1990
m
4.12

12.5
999

663
140
229
1032

-33

-154

196

1991

21
4.36
12.5
1051

697

145

842

215

1

-83

215

1992

m
4.62
12.5

1129

134
151

885

235

n

235

1993
2N
4.9

12.5
1188

176
158

934

254

84

18
175

1994

m
5.2

12.5

1260

819

164

983

an

92

92
186

1995
mn
5.51

12.5
1335

863
172

1035

300

99

99
201

1996
n
5.84

12.5
1415

91l
180

1091

324

107

107
217

1997
211
6.19

12.5
1500

961
189

1150

350

116

116
235



NO AFPC

Landfill Gas Recovery

Medium Btu/ Industrial User Texas 2MN(f/d

Capacity

Capital Cost

Full Year Qutput
First Full Year O8M
Year 1 APF(C

Debt Fraction

Year

Production (MMMBtu/yr)
Price ($/MMBtu)
Royalty (1)

Net Revenue (000)

Expenses (000)
otn
Intangibles
Depreciation ACRS
Interest
Debt Repayment
Tota! Expenses

Pre-Tax Income
Tax Effect on Equity

Income Taxes 8461
ITC

Tax Loss and 17C Carryforward method

Total Carryforward
Taxes Paid

Adjusted Net Equity Cash Flow -1275 121 155

IRR

NPY Depreciation 8153

{11/10/85)
2HNCf/d
$1.217 K
277000 MBtu/yr
$568 K
$0.784 /M8ty
0
1985 1986 1987 1988
139 21
3.26 3.46 3.66
12.5 12.5 12.5
3196 839 887
58 215 568 599
128 ¢ 16 129
155 228 217
186 430 912 945
-186 -34 -13  -50
-8 -I15 -4 -7
109
-86 -210 -244 270
0 0
159
0.088
682.06

1989
211
3.88

12.5
940

628
134
21

979

-288

178

A-13

1930

amn
4.12
12.5
999

663
140
217

1020

-298

196

1991
an
4.36

12.5
1057

697
145

842
215
99
-199

215

1992

m
4.62
12.5
1120

134

151

885
235
108

-91

235

1993

mn
4.9
12,5
1188

176
158

934

254

i

25
228

1994
m
5.2

12.5

1260

819
164

983
m
128

128
150

1995
n
5.51

12.5
1335

863
1712

1035

300

138

138
162

1996
mn
5.84

12.5
1415

911
180

1091

324

149

149
175

1997
m
6.19

12.5
1500

961
189

1150

350

161

161
189



71-vV

SASECASE

Seall Scale Wind Turbine:

Capacity (k¥)
Capital Cost (000s)
Capacity Factor
Debt Fraction
Interest Rate

Tax Rate

Federal Tax Credits
CA State Credits

Year
Qutput (k¥h)
Avoided Cost ($/kWh)
Energy
Capacity
Total
Revenue

Income Statement
Expenses

osn
Property Tax
Land Rent
Interest
‘Depreciation ACRS
Tota) Expenses

Pre-Tax Incose

Pre-Tax Cash Flow
Sources of Funds
PT1 + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capita! Equipment
Debt Repaysent
Total Uses

Funds Available

Tax Effect on Equity
Pre -Tax Income
Income Taxes @ 503
federal Tax Credits
State Tax Credits Net
Tax Savings (Liability)

After Tax Net Equity Cash Flow
IRR on Equity

Project Cash Flow

Project IRR

NPY Depreciation @ 15%

Linited Partnership

Assusptions

15.00

122,75 04M Cost
0.25 Avoided

0.50 Cost

0.14 tead Time (yrs)
0.58 Loan Ters (yrs)

0.2§

0.25 (over 2 yrs)

1984

30688

30688

30688

30648

15344
1612
23016

-1612

-1612

1985
164250

8.057
6.011
0.068
11169

nn
600
5§58
8592
16111
26918

-15809

302
61118
30688
92365

92063
i
95235

-281)

-15609
-1904
15344

1612
30920

-2638
0.472
-56545
0.162

10811.25

{9/21/85)

0.10 {(of revenues)

SCE S04
|
10

1986
164250

0.060
0.012

9.072
11826

1183
612
591

8147

23629
34162

22336

1293

1293

3618
1618

3]

-22336
-11168

14168

8843

16535

1987
164250

0.064
0.013

0.011
12647

1265
624
632

1640

22555
2m

-20010

85

2485

HAu
4124

-1639

-20070
-10035

10035

8396

1634}

1988
164250

0.069
0.014

0.083
13613

1363
631
682

1063

22555
32300

-18668

888

3888

4102
4102

-814

-18668
-9334

kR

8520

16753

1989
16425¢

8.076
0.01%

0.091
1494)

1495
649
"

6408

22559
11652

16905

5650

5650

5159
5359

291

-16905
-8453

8453

814

17305

1990
164250

0.081
8.016

8.097
15992

1593

91
5655

8707

1225

1225

1225

611t
6111

115

1225
3613

-3613 -

-2498

6440

1991
164250

0.086
0.017

0.103
16918

1692
676
846

199

8012

8908

8908

8905

6966
6966

1940

8905
453

-{lSJ

-2513

6852

1992
164250

0.09)
0.020

0.113
18560

1856

928
3823

1291
11264

11264

11264

1940
1940

nAa

b1264
5632

-5632

-2309

1544

1993
164250

g.101
0.021

8.2
20039

2004

1002
am

6421

13618

13618

13618

9052
9052

4565

13618
6809

-6809

-2244

8165

1994
164250
0.109
0.022

0.131
2517

282

m
1076
144
$389

16128

16128

16128

19320
10320

5808

16128
8064

-8064

-2256

81786

1995
164250

0.118
0.023
0.141
2159

216
1]
1158

205

18954

18954

18954

18954

18954
un

-uN

un

%N

1996
164254

0.126
0.025
0.151
24802

2480
e
1248

466

20338

20335

0335

20335

20335
10168

-10168

10168

10168

1997
164250

0.136
0.027
0.163
1M

2611
161
1339

an

21996

219%

21996

2199

21996
10998

-10998

10998

10998



ST-V

s E

NO ENERGY TAX CREDIT X

Small Scate Wind Turbine: Linited Partnership - (9/21/85)

Assusptions

Capacity (ki) 15.00

Capital Cost (000s) 122,75 01N Cost 0.19 {of revenues)

Capacity Factor 0.25 Avoided

Debt Fraction 0.50 Cost SCE S04

Interest Rate 0.14 Lead Time (yrs) |

Tax Rate 0.50 Loan Tera (yrs) 1]

Federal Tax Credits 0.8

€A State Credits 0.25 {over 2 yrs) ‘

Year 1984 1985 1986 1987 . 1988 1989 1990 1991 1992 199 1994 1995 1996 1991
Output (k¥h) 164250 164250 164254 164250 164250 164250 164250 164250 164250 164250 164250 164250 164250
Avoided Cost (§/k¥h) )

Energy 0.057 0.060 0.064 0.069 0.076 0.081 0.086 0.093 0.101 0.109 0.118 0.126 0.136
Capatity 0.001 0.012 0.013 0.0%4 §.015 0.016 0.017 0.020 0.021 0.022 0.623 0.025 0.021
Tota) 0.068 9.072 0.01 0.083 0.09¢ 0.097 0.19 0.113 0.122 0.1 0.14) 0.151 0.163

Revenue 11169 11826 12607 13633 10947 15932 16918 18560 20039 21517 3189 24802 26113
Income Statement :

Expenses ’ '

oun 1M 1183 1265 1363 1495 1593 1692 1856 2004 252 216 2480 11
Property Tax 600 612 624 631 €49 662 616 689 . 103 . m k1 e 161
Land Rent 558 591 632 682 2} 197 846 928 1002 1076 1158 1240 1339
Interest 8592 8141 1640 1063 6408 5655 199 1823 am 1444

Depreciation ACRS 11492 25655 24489 20489 24489 i :

Total Expenses 28159 36188 34650 2 13185 8107 8012 1291 6421 5189 4205 4466 am

Pre-Tax Income -11190 -24362 -22003 -20601 -1883% 1225 8905 11264 13618 16128 18954 20335 21996
Pre-Tax Cash Flow .

Sources of funds i

PTI + Depreciation ' 302 1293 2485 3888 5650 1228 8905 11264 13618 16128 18954 20339 21996
Oebt Funds 61315
Equity Funds 30688 30688
Total Sources . 0688 92365 1293 2485 1888 5650 1228 8905 11264 13618 16128 18954 20335 2199
1
Uses of Funds :
Capital Equipment 10688 92063
Debt Repaysent un 3618 124 4702 5359 (1311 6966 1940 9052 10320
Total Uses 10688 95215 3618 24 4102 5359 (1111 6966 1940 9052 10320

funds Available -2871 -2325 -1639 -84 291 11} 1940 3 4565 ’ 5808 18954 20335 21996
Tax Effect on Equity :

Pre -Tax lncome -17190 -24362 -22003 -20601 -18839 1228 8905 11264 13618 16128 18954 20335 21996

Income Taxes § S0% -8595 -12181 -11082 -10300 -9419 1613 53 5632 6809 - 8064 un 10168 10998

fFederal Tax Credits 6138 6118 .
State Tax Credits Net %12 %02 ’

Tax Savings (Liability) 13809 22404 12181 11002 10300 9419 -3613 -4453 -5632 -6809 -8064 =941 -10168 -10998
After Tax Net fquity Cash Flow -16878 -11154 9856 9363 9486 9710 -2498 -2513 -2309 -2244 -2256 un 10168 10998
1RR on Equity 0.140 ;

Project Cash Flow -16878 -65060 17541 10 11720 121 6440 6852 1544 8165 - 87186 un 10168 10998

Project IRR 0.107 ’ . ' :

NPY Depreciation 8 153 16887.30



MO ETC, O ITC

Seatt Scale Wind Turbine: Limited Partnership (9/21/85)
Assumptions

Capacity (k¥) 15.00

Capital Cost (000s) 122,75 OtN Cost 0.18 (of revenues)

Capacity factor 0.25 Avolded

Debt Fraction 0.50 Cost SCE S04

Interest Rate 0.14 Lead Time (yrs) 1

Tax Rate 0.50 Loan Term (yrs) 1]

federal Tax (Credits 0.00

Ch State Credits 0.25 (over 2 yrs)

Year 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1934 1995 1996 1997
Output (k¥h) 164250 164250 164250 164258 164254 164250 164250 164250 164250 164250 164250 164250 164250
Avaided Cost ($/k¥h)

Energy 0.057 0.060 0.064 0.069 0.076 0.081 0.086 0.093 0.101 0.109 0.118 0.126 0.136
Capacity 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.020 0.021 0.022 0.023 0.025 0.027
Total 0.068 0.072 0.0m? 0.083 0.091 0.097 0.103 0.113 0.122 0.131 0.141 0.154 0.16)
Revenue 11169 11826 12641 13633 14941 15932 16918 18560 20039 21517 2159 24802 %M
fncome Stateament
Expenses .
osn nn 1183 1265 1363 1495 1593 1692 1856 2004 2152 2316 2460 2617
Property Tax 600 612 624 631 649 662 616 689 103 m 131 e 161
Land Rent 558 591 632 - &2 - W 197 846 928 1002 1076 1158 1240 1339
Interest 8592 8147 1640 1063 6405 5659 4199 1823 m 1444
Depreciation ACRS 1a413 21005 25718 25118 518
Total Expenses 29219 37538 35939 35523 150N 8107 8012 79 6421 5389 4205 4466 an
:1|> Pre-Tax [ncome -1811¢ =512 -2292 -21890 -20121 1228 8905 11264 13618 16128 18954 20335 21996

[N
Oy Pre-Tax Cash Flow
Sources of Funds

PTI + Depreciation 302 1293 2485 3068 5650 1223 8905 11264 13618 16128 18954 20335 21996

Debt funds 61315
Equity Funds 30688 10688 ]
Total Sources 30688 92365 129 2485 3868 5650 1225 8905 11264 13618 16128 18954 20335 21996
Uses of Funds
Capital Equipment 30688 92063
Debt Repaysent um 3618 4124 4102 5359 6111 6966 1940 9052 10320
Total Uses 10688 95235 3618 4124 4102 5359 (18] 6966 1940 9052 10320
Funds Available . -8 -232% -1639 -814 29 1115 1940 Ek14] 4565 5808 10954 20335 21996
Tax Effect on Equity
Pre -Tax Income -18110 -235112 -23292 ~21890 012 1228 8905 11264 13618 16128 18954 20335 21996
Income Taxes # 503 -9053 ~12856 -11646 ~10945 -10064 613 4453 5632 6809 8064 un 10168 10998
federal Tax Credits 0 []
State Tax Credits Net 1612 1612
Tax Savings (Liability) 1612 167121 12856 11646 10945 10064 -3613 -4453 -5632 -6809 -8064 -u4n -10168 -10998
After Tax Net Equity Cash Flow  -23016 -16831 10531 10007 10114 10354 -2498 -2513 -2309 =224 -2256 un 10168 10998
IRR on Equity 0.072
Project Cash Flow -23016 -10738 18223 17952 18364 18916 6440 6852 54 8165 8786 un 10168 10998
Project RR 0.080 :
-NPY Depreciation @ 15% 80934.00



LT-V

CCRS

Small Scale Wind Turbine:

Capacity (k¥)
Capital Cost {000s)
Capacity factor
Debt fraction
fnterest Rate

Tax Rate

Federal Tax (redits
CA State Credits

Year
Cutput (kih)
Avoided Cost (§/k¥h)
Energy
Capacity
Total
Revenue

income Statesent
Expenses

otn
Property Tax
Land Rent
Interest
Depreciation CCRS CS
Total Expenses

Pre-Tax Income

Pre-Tax Cash Flow
Sources of Funds
PT1 + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Oebt Repayment
Total Uses

Funds Available

Tax Effect on Equity
Pre -Tax Income
Income Taxes @ 501
Federal Tax Credits
State Tax Credits Met
Tax Savings (Liability)

After Tax Net Equity Cash Flow

IRR on Equity
Project Cash Flow
Project IRR

NPV Depreciation @ 153

Limited Partnership
Assusptions

15.00

122.75 04M Cost -
0.25 Avoided
0.50 Cost
0.14¢ Lead Tiae (yrs)
0.50 Loan Tera {yrs)
0.00
0.2%

1984 i 1985
164250

0.057.
0.011
0.068
11169

102
61315
30688
92365

10688
30681

10688 92063
un

95235

-28N

-10122

-5066

0 0

1612 1612
1612 12738
-23016 -20021
0.082
-14121
0.084

-23016

15134.83

(9/21/85)

0.10 (of revenues)

SCE S04
!
L}

1986
164250

0.060
0.012

0.0712
11826

1183
612
591

a14]

20008
30541

-181$

1293

1293

3618
3618

-2

-1811%
-9350

9158

1032

W

1987
164250

0.064
0.013

0.0M
12641

1265
62¢
632

1640

11431
271592

~14948§

U8s

285

Ha
4HAu

-1639

-14945
-1

un

5834

13118

1988
164250

0.069
0.014

0.083
1363

1363
31
682

1063

15221
24966

-11313

3888

3888

002
02

-84

-1313
-5667

5661

4852

13086

1989
164258

0.016
6.015

9.091
14947

1495
649
14

6405

13281
22554

-1607

5650

5650

53159
5359

291

-1607
-1803

3803

[137]

12656

1990
164250

0.081
6.016

0.097
15932

1593
662
191

5655

12398
21108

1L

1225

1225

81t}
(311

115

-1
-2586

2586

3701

12639

1991
164250

0.086
0.017

0.103
16918

1692
616
846

4199

13012
21024

-4106

89305

8905

6966
6966

1940

-4106
-2053

2053

31993

13358

1992
164250

0.893
0.020

0.113
18560

1856
689
928

1823

191

11264

11264

11264

1940
1940

131

11264
5632

-5632

-2309

1544

1993
164250

0.101
0.021

g.122
20039

2004

m
1002
[t
6421

13618

13618

13618

9052
9052

4565

13618
6609

-6809%

-2

8165

1994
164250

0.109
0.022
0.13t
2517

2152

m
1076
1444

5389

16128

16128

16128

10320

10320

5808

" 16128

8064

. -B064

-2256

T

1995
164250

0.118
0.023
0.t
23189

216
ni
1158

4208

18954

18954

18954

18954

18954
un

-HuN

un

un

1996
164250

0.126

0.025

0.151
24802

2480
146
1240

4466
20335
20335

20138

20335

20135
10168

-10168

10168

10168

£

1997
164250

0.136
0.027
0.163
%M

wn
161
1339

an

21996

21996

21996

21996

21996
10998

-10998

10998

10998



CCRS, TAX RATE = 15%

Small Scale ¥ind Turbine:

Capacity (h¥)
Capital Cost (000s)
Capacity Factor
Debt Fraction
Interest Rate

Tax Rate

Federal Tax Credits
CA State Credits

Year
Output (kih)
Avoided Cost ($/kNh}
Energy
Capacity
Total
Revenue

Income Statesent
Expenses

ostn
Property Tax
Land Rent
Interest
Depreciation CCRS CS
Total Expenses

%> Pre-Tax income

H
OoPre-Tax Cash Flow
Sources of Funds
PT1 + Depreciation
Debt Funds
Equity Funds
Tota) Sources

Uses of Funds
Capital Equipaent
Debt Repaysent
Total Uses

funds Available

Tax Effect on tquity
Pre -Tax Income
Income Taxes § 35§
Federal Tax Credits
State Tax fradits Net
Yo Luaiegs (Lisbitity)

After Tax Net Equity Cash Flow

IR% on Equity
Oroject Cash Flow
Project IRR

NPY Depreciation @ 15%

Linited Partnership

Assusptions

15.00

122.15 OR® Cost
0.25 Avoided
0.50 Cost

0.14 Lead Time (yrs)
0.35 Loan Ters (yrs)

0.00
0.25

1984

0688
10687

30688

1989
164258

0.097
0.011
0.068
11169

I
600
558

8392

10434
21301

-1032

02
613715
30608
92365

92063
un
95215

-2811

- -10132

0
2913
91

-20714

-20714

3546
0
91
13520

-20039
0.078

-12656
0.094

15134.83

{9/21/85)

0.10 {of revenues)

SCE S04
I
(]

1986 1987
164250 164250
0.060 0.064
0.012 0.013
8.012 0.
11826 12647
1183 1265
612 624
$91 632
8147 1640
20008 17431
30544 21592
-18715 <1494
1293 2485
1293 2485
618 "
3618 4124
-232§ -1639
-1875 -14945
-6550 -5231
6550 5231
4225 3592
13139 12683

1988
164250

0.069
0.014

0.8
13613

3888

888

4702
4102

-814

-1
-1967

31967

3152

12446

1989
164250

0.076
8.015

0.091
14941

5650

5650

5359
5359

9

-1601
- 2662

2662

2953

12476

1990
164250

0.081

1593
662
191

5655

12398
21105

18/

1228

122§

8111
8111

1S

-5t12
-1810

1810

2925

121

1991
164250

0.086
0.017

0.103
16918

1692
676
846

47199

13012
21024

-4106

8905

8905

6966
6966

1940

-4106
-4

1431

un

13462

1992
164259

0.093
0.020

0.113
18560

1856
689
928

8]

13625
20922

-2362

11264

11264

1940
1940

nn

-2362
-821

821

450

14575

199

164250
0.101
0.021

0.122
20039

2004
10
1002
am
14362
20183

~TH

13618

13618

9052
9052

4565

-4
-260

260

4826

15644

1994
164250

0.109
0.022

0.131
s

2152
m
1076
1444
14976
20364

1152

16128

16128

10320
10320

5808

1152
403

-403

5404

16663

1995
164250

0.18
0.623

g.14l
1159

2316
m
1158

1856
12061

11098

18954

18954

18954

11098
1804

-1884

15070

15070

1996
164250

0.126
0.028
0.151
24802

2480
46
1240

4466

20335

20335

20335

20335

20335
ni1

-1

13218

13218

1997
164250

0.136
0.021
0.163
u®m

2677

1339

an

2199

21996

219%

21996

21996
1699

-1699

14291

14297

w



NON-DEQUCTIBILITY OF STATE TAXES

Smatl Scale ¥ind Turbine:

Capacity (k¥)
Capital Cost (000s)
Capacity Factor
Debt Fraction
Interest Rate

Tax Rate

Federal Tax Credits
CA State Credits

Year
Output (ki)
Avoided Cost {$/xWh)
Energy
Capacity
Totat
Revenue

Income Statesent
Expenses
osn
Property Tax
Land Rent
Interest

Depreciation CCRS C5

6T-V

Total Expenses
Pre-Tax Income

Pre-Tax Cash Flow
Sources of Funds
PTi + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capita! Equipment
Debt Repayment
Total Uses

funds Available
Tax Effect on Equity

Pre -Tax tncome
Income Taxes § 35%

(9/21/85)

0.10 (of revenues)

fFederal Tax Credits
State Tax Credits Net
Tax Savings (Liabiiity)

After Tax Net Equity Cash Flow

IRR on Equity
Project Cash flow
Project IRR

Llaited Partnership
Assumptions
15.00
122,75 O8N Cost
0.25 Avolded
0.5¢ Cost
0.14 Lead Time (yrs)
0.35 Loan Tera {yrs)
0.00
0.25
1984 198§
164250
0.057
0.011
0.068
11169
17
600
558
8592
10434
21304
-10132
302
61375
30668 30688
30687 92365
30688 92063
im
95235
-2871
-10132
-3546
0 0
15344 15344
15344 18690
-15344 -14669
0.122
-15344 -67286
0.119

SCE S04

|

I
1986 1987
164250 164250
0.060 0.064
8.012 0.803
0.012 0.
11826 12641
1183 1265
612 624
591 632
8147 1640
20008 1743}
30541 21592
-1871$§ -14948
1293 2485
1293 2485
1618 e
ELT Y ¥}
-5 -1639
-18715 -14945
-6550 -5
6550 5231
4225 3592
13139 12683

1988
164250

0.669
0.014

0.083
13633

1363
617
682

1063

1522t
24966

-11333

3869

888

41702
a0

-84

-11333
-3%67

3967

3152

12446

1989
164258

0.016
0.01§

§.091
14941

1495
649
)

6405

13251
22554

1601

5650

5650
5359
5359

291

-1601
-2662

2662

2953

12476

1990
164250

0.081
0.01¢6

0.097
15932

1225

1225

sl
6t

11S

5172
-1810

2925

12m

1991
164250

0.086
0.017

0.103
16918

1692
676
846

4199

13012
21024

-4106

8905

8905

§966
6966

1940

-4106
-1431

13

nn

13462

1992
164250

0.093

0.020 .

0.113
18560

11264

11264

1940
1940

513

-2362
-821

821

4150

14575

1993
164258

0.101
0.021

0.122
20039

2004
103
1002
1IH
14362
20183

-Tu

13618

13618

9052
9052

4565

-4
-268

260

4826

15641

1994

164250

0.109:
0.022.
0.131
asn’

2152

m:
1076 .

1444
14976
20364

152 .

16128

16128

10320

10320

5808

1152
403

-403

5404

16663

1995
164250

0.118
0.023

0.141
1%

2316
£ 1]
1158

1856
12061

11098

18954

18954

18954

11098
3884

-1884

15070

15070

1996
164250

0.126
0.025
0.151
24802

80
6
1240

4466

20335

20335

20335

20338

20335
ni

-1

13218

13218

1997
164250

0.136
0.027
0.163
261

2671
161
1339

an
21996
21996

21996

21996

21996
1699

-1699

14297

14291



0¢-v

BASECASE

Sma!! Hydro Project:

Capacity (MW} 2.2
Capital Cost {Mi'lign §) 6.4
Capacity Factor 0.49
Dedt Fraction 0.56
Loar Tere (yrs) 12
Interest Rate 0.135
Avoided Cost (§/mih) 80
Federal Tax Credits 8.21
NY State ITC 0.06
Lead Time (yrs) 2
Tax Rate 0.50
Year 1984
Output (Rih)
Avoided Cost ($/Mh)
Revenues (000s)
Income Statement
Expenses (000s)
oin
Insurance
Property Tax
Depreciation ACRS
Interest
Total Expenses
Pre-Tax Income (000s)
Pre-Tax Cash Flow
Sources of Funds
PTI ¢ Depreciation
+ Debt Funds
Equity Funds 561
Total Sources 563
Uses of Funds
Capital Equipment 563
Debt Repayment
Total Fixed Uses 563
Funds Available {000s) 0
Tax Effect on Equity
Pre-Tax Income
fncome Taxes 8503
Federal Tax Credits
State Tax Credits Net
Tax Savings (Liability)
After Tax Met Equity Cash Flow -563
IRR on Equity 0.214
Project Cash flow -563
Project IRR 0.128
NPV Depreciation B15% INe. 700

Linited Partnership'

Assusptions

1985

282
282

282

282

-282

-282

1986

9443
80
1%

202
3584
1971
5156

5555
136
5691

66

-657
-328
134

192
1864

=345

{10/1/85)

1981
9443

186

W

7

154
154

93

-1613
-506

506

600

988

1988
%443

817

296

296

1
115

121

-906
-453

45)

515

m

1989
LLTE]

850

150

50

199
199

151

-853
-421

7

N

1990
9443

892

415

415

226
226

189

-188
-39

9

583

1007

1994

943

931

486

486

256
256
230

486
283

-2

426

1992
© 443

104
984

ERY
20

563

563

563

291
291

212

563
282

-282

[T}}

1993
9443

109
1013

56
2

292
86

641

641

641

330
330

m

641
1}

1994
944

15
1085

59
18
22

I
346

139
19

739

s
s

364

79
31

-3

-5

493

1995

944
121
139

L1

19

197

300

838

838

838

425
425
413

838
419

-419

518

1996
FLTE]

121
1196

65
20
u

139
248

948
948

948

483
LLE]
465

948
LY/

-4

544

1997

%3

1256

68
2
25

/]
188

1067

1067

1067

548
548
519

1067
534

-534

511



1¢-v

NO ENERGY TAX CREDIT (ETC)

Saall Hydro Project:

Capacity (M)
Capital Cost {Million §)

" Capacity Factor

Debt Fraction

Loan Ters (yrs}
Interest Rate
Avoided Cost (§/MWh)
federal Tax Credits
NY State ITC

Lead Time (yrs)

Tax Rate

Year

Output (MEh)
Avoided Cost (§/Mih}
Revenues {000s)

Income Statement
Expenses (000s)

otn
Insurance
Property Tax
Bepreciation ACRS
Interest
Tota) Expenses

Pre-Tax Income (000s)

Pre-Tax Cash flow
Sources of Funds
PT{ + Depreciation
* Debt Funds
Equity Funds
Tota! Sources

Uses of funds
Capital Equipment
Debt Repayment
Total Fixed Uses

Funds Available {000s)

Tax Effect on Equity
Pre-Tax Incose
Income Taxes §50%
Federal Tax Credits
State Tax Credits Net
Tax Savings (Liability)

After Tax Net Equity Cash flow

IRR on Equity

Project Cash Flow
Project IRR

NPY Depreciation @153

E

563
563
563

563

-563

[ BIT]
=563
0.098
4008.788

Linited Partnership

Assusptions

1985

282
282

282

282

-282

-282

1986

E11E]
80
158

202
3584
1971
5158

§555
136
5691

66
-0
-355

640
192
1187

-118

-3923

{10/1/85)

1987
9443

186

@
13
16
1336
1876

-1090

I

I

154
15¢

9

~1090
-545

545

638

1026

1986
943

L1}}

296

296

175
1

121

-980
-490

490

612

1010

1989

%4

850

L3
1

m
[13]
m

-921

50

150

199
199

151

-921
-464

464

64

1025

1930

9443
94
852

415

415

226
226

189

-862
-431

43!

620

1044

1991

u4a

m

366
451

486

486

486

256
256
230

486
3

-3

426

1992 1993
%44 LT E]
104 103
984 1033

5¢ 56

16 n

20 2
331 92
420 386
563 641
563 641
563 641
291 330
29 330
m m
563 641
282 k11
-282 =324

-9 -6
m) 4]

1994
943

115
1085

59
2

I
346

139
9

1%

315
315
3

n9
e

-1

493

1995
9443

12t
1139

197
00

838

838

838

425
425
LIE)

‘838
a

a1

518

1996
944

121
1196

65
u

139
248

948

948

948

483
483
465

948
414

-

544

1997
9443

133
1256

68
21
25

"
188

1067

1067

1067

548
548

519

1067
534

-Su

571



(44 §

NO ETC, NO INVESTWENT TAX CREQIT

Smali Hydro Project:

Assuaptions
Capacity (M} 2.2
Capital Cost (Miltion §} 6.4
Capacity Factor 0.49
Debt Fraction 0.56
Loan Tera {yrs) 12
Interest Rate 8135
Avoided Cost (§/MMh) [1]
Federa! Tax (redits 8.00
NY State ITC 0.06
Lead Time {yrs) ?
Tax Rate 8.50
Year 1984 1985
Output (Muh})
Avoided Cost {$/Mih)
Revenues (000s)
Income Statement
Expenses (000s)
o
Insurance
Property Tax
Depreciation ACRS
Interest
Total fxpenses
Pre-Tax Income (000s)
Pre-Tax Cash Flow
Sources of Funds
PTI + Depreciation
* Debt Funds
Equity Funds 563, w2
Total Sources 563 82
Uses of Funds
Capital Equipment 563 282
Debt Repayment
Total Fixed Uses 561 282
Funds Available (000s) 0 ]
Tax Effect on Equity
Pre-Tax Incose
Income Taxes #50%
Federal Tax Credits
State Tax Credits Wet
Tax Savings (Liabllity)
After Tax Net Equity Cash Flow -563 -282
iRR on Equity 8.05%
Project Cash fFlow -563 -282
Project IRR 0.075

NPV Depreciation 015% a1I.m

liliteq Partnership

1986
9443

80
155

202
3584
(L]
5158
5555
5691

66
-158
-119

192
511

13

-4519

{10/1/85)

1987

9443
[}}
186

I3

W

154
154

93

=161
-580

580

(Y]

1062

1988

E1TE]

LY

296

296

175
115

121

-1048
-524

524

645

1044

1989

43

050

350

350

199
199

151

-9%4
-497

497

648

1058

1990

9443

892

iHs

415

226
226

189

-929
-464

11}

654

1078

1991 1992 199
17 IR TV R 1T
9 ¢ 109
9 % 10m
5) 54 5
15 16 n
19 2 2
366 m W
) 8
486 5% 64
i !
486 563 641
486 563 67
256 9 I
256 iR
20 m W
486 563 641
w0 w
-243 282 -3
-1 -9 -
a2 wum

1994

9443
15
1085

L}
22

20
346

19

19

19

s
315
364

139
310

-310

493

1995
9443

121
113%

62
19
3]

197
300

838

838

838

425
425
43

818
419

-419

518

1996
9443

121
1196

65
u

139
8

948

948

48

83
483
465

948
mn

-4

H ]

1991
%3

13
1256

68
2
25

"
188

1067

1067

1067

548
548

519

1067
534

-534

51



€Z-v

CCRs

Saall Hydro Project:

Capacity (M)
Capital Cost (Million §)
Capacity Factor

Debt fraction

Loan Ters (yrs)
Interest Rate
Avoided Cost {§/min)
Federal Tax Credits
NY State 1TC

Lead Tiae (yrs)

Tax Rate

Year

Output (Akh)
Avoided Cost (§/K¥h)
Revenves (000s)

Income Statesent
Expenses (000s)

osn
Insurance
Property Tax
Depreciation CCRS C5
Interest
Total Expenses

Pre-Tax incose (000s)

Pre-Tax Cast ©'s.

%o, of Funds
PT{ ¢+ Depreciation
Debt Funds

Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Debt Repayment
Total Fixed Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax income
Income Taxes §501
Tax Credits: Federal
State Tax Credits Net

Tax Savings (Liability)

After Tax Net Equity Cash Flow

IRR on Equity

Project Cash Flows
Project 1RR

NPV Depreciation 9153

Lisited Partnership

Assumptions

2.2
6.4
0.49
0.56
12
0.138
80
0
0.06
2
0.50

1984 1985 1986

%443

80

158

40

12

15

544

486

1097

|32

202

3584

563 282 1971

563 282 5158

563 282 5555
136
563 282 5691

=32
-in

192
363

-563 -262 -1542
0.076

-563 -282 a4
0.9080

91141

(10/1/85)

1967
9443

186

«?
13
16
1043
1582

-196

21

1

154
154

93

-196
-398

398

491

819

1988

Ul
81
81

296

296

1
115

121

-612

-306 .

306

428

826

19689 1990 1991
U0 T U4
90 111 99
850 892 m
® ® 51
14 [} 15
1 18 19
111 691 646
I 9% 36
1294 1168 1098
-4t -116 -161
350 as a8
350 415 486
199 2 256
199 226 256
151 189 30
-l -216 -161
- -138 -80
22 138 80
m n 310
183 151 jIL]

1992

943

9

54

16.

20
618
3

1099

-1s

563

563

291
291

Mn

-1s
-58

56

330

186

1993

%4

1033

56
17
2
e
0
1096

641

647

330
330

m

-63
-3

2

9

825

1994

LT
1S
1085

139

n9

315
15

364
=10

-5

369

- 867

1995
9443

121
139

838

838

425
25

M3

58
29

385

' 908

1996

U3
1
1196

948

948

483
483

465

539
269

-269

196

148

199)
9343

133
1256

68
13l
4]

1067

1061

1067

548
548

519

1067
534

=534

~l4

LU

~
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CCRS, LOWER MARGINAL TAX RATE

Seall Hydro Project:

Capacity (MN)
Capital Cost (Million §)
Capacity Factor

Debt Fraction

Loan Ters (yrs)
Interest Rate
Avoided Cost (§/K¥h)
Federal Tax Credits
NY State I7C

Lead Time (yrs)

Tax Rate

Year

Output (Mih)
Avoided Cost {$/R¥h)
Revenues (000s)

Income Statesent
Expenses (000s)

ostn
fnsurance
Property Tax
Depreciation CCRS (5
Interest
Total Expenses

Pre-Tax Income (000s)

Pre-Tax Cash flow
Sources of Funds
PTI + Depreciation
+ Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipaent
Debt Repayment
Tota! Fixed Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax Income
Income Taxes #35%
Tax Credits: Federal
State Tax Credits Wet
Tax Savings {Lliability)

After Tax Net fquity Cash Flow

IRR on Equity

Project Cash Flows ®
Project IRR

WPY Depreciation 0153

Limited Partnership

563
563
563

563

-563

0.061
-563
6.088
911417

Assusptions

1985

282
282

262

282

-282

-282

1986
9443

80
155

M
3584
1971
$758
5959
5691

66
-342
~120

250
169

-1536

-4668

(10/1/85)

1987
944

186

123}

47

154
154

9

o196
-

219

mn

830

1988
9443

8

296

296

15
115

12

-612
-4

214

336

1989 1990 1991
9443 934 %443
90 9 9
850 892 937
46 }) 51
" 15 15
1 18 19
194 691 646
23 196 366
1294 1168 1098
-4 =216 -161
350 415 486
3150 (1} 486
199 226 256
199 226 256
151 189 230
-4 -216 -161
-155 -9 -56
155 91 56
306 206 286
180 169 180

1992

9443
104
98¢

563

563

291
291

m

115
-4

40

E1}]

819

1993
944

109
1032

56
11
)
1o
292
1096

647

647

330
130

n

-63
-2

22
139

859

1994
9443

1"s
1085

59
18
143
19
12
1094

139

n

s
s
364
-10

-3

367

903

1995

Uy
12
139

82
19

181
191
1081

58

838

838

425
(13

413

-20
393

946

1996
RLLK]

121
196

65
20
u
410
139
657

5319

940

948

483
483

465

$39
188

-188
m

850

1997
943

133
1256

68
2
[4]

"
188

1067
1067

1061

548
548

519

1067
4

-3

146

2



ST~V

CCRS, TAX RATE = 353, NOW-DEOUCTIBILITY OF STATE TAXES

Seall Hydro Project:

Limited Partnership

Capacity (M) 2.2
Capital Cost (Mitlion §) 6.4
Capacity Factor 0.8
Oebt Fraction 0.56
Loan Ters (yrs}) 1
fnterest Rate 0.135
Avoided Cost (§/Mh) 80
Federat Tax Credits [}
NY State {TC 0.06
Lead Time (yrs) ?
Tax Rate 0.3
Year 1984
Output (MWh)
Avoided Cost ($/WNh)
Revenues (000s)
Income Stateaent
Expenses (000s)
osn
Insurance
Property Tax
Oepreciation CCRS (S
Interest
Total Expenses
Pre-Tax Income (000s)
Pre-Tax Cash Flow
Sources of Funds
. PT! ¢+ Depreciation
Debt Funds
Equity Funds 561
Total Soyrces 563
Uses of Funds
Capital £quipnent 563
Jebt Repayaent
Total Fixed Uses 563
funds Available (000s) [}
Tax Effect on Equity
“Pre-Tax Income
Income Taxes §35%
Tax Credits: Federal
State Tax Credits Net
Tax Savings {Liability)
After Tax Net Equity Cash Flow -563
IRR on Equity 0.0m2
Project Cash Flows -963
Project (AR 0.093
NPV Depreciation 9151 91140

Assumptions

1985

82
[{]4

282

282

-282

-282

1986

E113)
80
158

40
12
15
sS4
86
1097

-

202
3984
19N
$758

§555
136
5691

66
-2
-120

[
184
504

-10l

-4513

(10/1/85)

1987
94

186

I

I}

154
154

N

-196
-219

14}

mn

830

1988
%44y

817

u
{3
909
[2))
1429

-612

29

296

178
179

121

-612
-2

214

136

801

1989

U

850

150

150

199
199

151

~4d4
-195§

15

306

180

1990

9443

892

[3}}

415

226
226

189

-216
-97

97

286

169

1991
9443

b1

H
15
19
646
366
1098

-16}

486

486

256
256

20

-161
-56

56

286

180

1992

9443
104
984

963

563

291
291

M

=115
-40

m

819

1993

948
109
1033

647

647

130
30

n

-63
-

2
339

859

1994
LT

1S
1085

59
18
2
9
7
1094

s

139

318
315
364

361

903

1995

44
121
1139

62
19
4]
181
197
1081

56

838

838

25
25

mn

1996
ELL)

Fa}
1196

65
0
u
410
13%
657

539

948

948

[1:}}

483

465

539

m

850

1997
U4

133
1256

68
2l
3

N
168

1067

1061

1067

548
548

519

1067
N

I

146

2
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BASETASE

Wocd: Etectric Only

Plant Capacity (MW}
Cagital Cost (Midlion §)
Capacity factor

Debt Fraction

toan Term {yrs)

Interest Rate

Tax Rate

federat Tax Credits
Lead Time (yrs)

Year
Output
Electricity Saes (Awh)
Energy Price ($/kwh)
Capacity {§/kuh)
Tota! Revenues (000s)

Incone Statement /
Expenses (000s)

fuelwood Cost
oin
Insurance
Property Yax
Nanagesent Fee
Interest
Depreciation ACRS
Tota! Expenses {000s)

Pre-Tax [ncome (000s)

Pre-Tax Cash Fiow
Sources of Funds
BTl + Depreciation
Debt funds
Equity funds
Tota! Sources

Uses of Funds
Capital Equipment
Debt Repayment
Total Uses

funds Available (000s)

Yax Effect on Equity
Pre-Tax Income
Income Taxes @ 50%
Federat Tax Credits
Tax Savings (Liability)
After Tax Net Equity Cash flow

IRR on Equity

Project Cash Flow
Prcject IRR

NPV Depreciation § 151

{10/8/85)

10
14.4
0.70
0.40

10
B4
0.50
0.20

|

1985

2592
2592
2592

2592

-2592

0.260
-2592
0.179
8545.05

1986

61320
0.670
0.016

5214

1651
1190
144
105
144
806
1944
5983

-T10

1234
5760
6048
13042

11808
298
12106

936

-110
=355
2880
3235
-181

-6936

Assumptions

fuel Price
Heat Rate
Infl, Rate

1987

61320
0.075
0.017

5643

133
1209
151
110
15t
164
2651.2
1010

-1368

1484

1484

340
0

14t
-1368
-684
684
1821

2549

.22
12150
0.05

1988

61320
0.0719
0.018

5925

1820
1312
159
116
159
m
2121.6
1003

-1079

1643

1643

3187
8

1256
-1019
-539
539
1795

2541

($/MBtu)
(Btu/kiih)

1989

61320
0.083
0.019

6221

194
13
167
122
167
663
Mm1.6
1128

-907

1815

1815

au
[L]]

1374
-907
-453

453
1821

2600

1990

61320
0.087
0.020

6532

2006
1446
115
128
118
601
2121.6
153

S

2001

200!

503
503

1498
-1
-360

360
1858

2662

1991
61320
0.091

0.02
6859

2107
1519
184
134
184
s
4658

2204

2201

2201

FRX]
513

1628
2200
1100
~1100
527

1366

1992
61320
0.096

0.022
102

anr
1994
193
141
193
50
4183

219

2419

9

654
654

1765
2419
1209
-1209
5§55

1434

1993

61320

0.100 .

0.02)
1562

2323
1674
203
148
203
359
4909

2653

2653

2653

[
145

1908
2653
1326
-1326
581

1506

1994
61320
0.108

0.024
1940

2439
1758
213
155
212
254
5031

2909

2909

2909

85¢
850

2059

2909
145¢
-1454
604

1581

1995

61320
0.1
0.025

8317

2561
1846
23
163
23
135
5151

3186

3186

3186

969
969

an
3186
1593

-1593
62¢

- 1660

1996

61320
0.1e6
0.027

8754

2689
1938
235
1
238

" 5267

3487

8y

kL)

ug?

34817
114
-1
114

1143

2823
2035
6
180
26
5530

3661

366!

3661

3661

366!
1831
-1831
1831

183t



LTt-v

NO ENERGY TAX CREDIT

Wood: Etectric Only

Plant Capacity (M)
Capita! Cost (Miltion §)
Capacity fFactor

Debt Fraction

Loan Ters {yrs)

Interest Rate

Tax Rate

Federal Tax Credits
Lead Yime (yrs)

Year
Output
Electricity Sales (Mun)
Energy Price (§/kwh)
Capacity (§/kwh)
Total Revenues {000s)

Income Stateaent
Expenses (000s)

Fuelwood Cost
osn
Insurance
Property Tax
Managesent Fee
Interest
Depreciation ACRS
Total Expenses {000s)

Pre-Tax Incose (000s)

Pre-Tax Cash Flow
Sources of Funds
PT1 + Depreciation
Oebt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Oebt Repayment
Total Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax Incose
tncome Taxes § 503
Federa! Tax Credits
Tax Savings {Liability)
After Tax Met Equity Cash Flow

IRR on Equity

Project Cash Flow
Project 18R

NPY Depreciation § 15%

(10/2/85)

1]
144
6.10
0.40

10
0.1¢
0.50
8.10

I

1985

2592
1592
18592

2592

-2592

0.19%
-39
0.149
9019.77

1986

61320
0.070
0.016

2

1651
1190
L)
105
144
806
2052
6091

1234
5760
6048
13042

11808
298
12106

936

-8i8
-409
1440
1849
-3263

-8322

Assumptions
Fuel Price

Heat Rate
Inf!. Rate

1987
61320
0.075

0.017
5643

1133
1249
151
10
164
3010
1169

-1526

1484

1484

e
0

1
-1526
-163
163
1907

2629

.
12150
0.05

1988

61320
0.079
0.018

5925

1820
1312
159
116
159
m
873
188

-1230

1643

1643

387
kLY

1256
-1230
-61$
615
18N

2616

($/M8tu)
(Btu/kiin}

1969

61320
6.08)
0.019

6221

1911
m
161
122
161
663
873
1219

-1058

1815

1815

L1}
4l

13N
-1058
-529
529
1903

2675

1990

61320
0.081
0.020

6532

2006
1446
115
128
115
601
113
Taod

-812

200!

2004

503
503

1438
-8n
-436

436
1934

N

1991
61320
0.091

0.021
6859

2101
1519
184
134
184
531
4658

aul

12{ ]

220i

N
13

1628
2204
1100
-1100
521

1366

1992
61320
0.096

0.022
nn

212
159¢
193
14
193
450
4183

19

u

19

654
654

1765
19
1209
-1209
5§95

1434

1993

61320
6.100
0.023

1562

n3

1674
03
148
0
359

4909

265)

2653

2653

145
45

1908
2653
1326

-1326

581

1506

1994

61320
0.105
9.024

1940

2439
1758
13
155
213
254

5031

2909

2909

2909

850
850

2059
2909
1454
-145¢

604

1581

1995
61320
0.4t

0.025
813

256}
1846
73]
163
23
135
5151

31686

3186

3186

969
969

an
186
1593
-1593
624

1660

1996
61320
0.16

0.02?
8754

2689
1938
13 1]
m
4]
5261

3487

3487

ug?

3407

us?
17149
-1743
1143

1743

1997

61320
0.122
0.028

- 9191

2823
2035
26
180
U6
5530

3661

3661

3661

3661

3661
183t
-1831
1831

1831

i



8¢-V

NO £TC, NO 1TC

Hood: Electric Only

Piant Capacity (mw)
Capital Cost (Million §)
Capacity fFactor

Dedt Fraction

Loan Term {yrs)

Interest Rate

Tax Rate

Federal Tax Credits
Lead Time {yrs)

Year
Output
Electricity Sales (N¥h)
Energy Price (§/kuh)
Capacity (8/kwh)
Tota! Revenues (000s)

Income Statement
Expenses (000s)

Fuelwood Cost
OLH
Insurance
Property Tax
Management Fee
interest
Depreciation ACRS
Total Expenses {000s)

Pre-Tax lncome (000s)

Pre-Tax Cash Fiow
Sources of Funds
PT1 + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Debt Repayment
Total Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax Income
Income Taxes # 50%
Federal Tax Credits
Iavaavings {Liability)

After Tax Net Equity Cash Flow

IRR on Equity

Project Cash Flow
Project 1RR

NPV Depreciation @ 15%

(10/2/85)

1]
14.4
8.10
6.0

10
0.14
0.50
8.00

1

1985

2592
B9
3592
2592

-2592

0.148
-2592
0.0
9494.50

1986

61320
0.070
0.016

SN

1651
1190
144
105
144
806
2160

© 6199

-926

1234
5160
6048
13042

11808
298
12106
936
-926
-463
463
-4649

-9108

Assusptions

Fuel Price
Heat Rate
Infl, Rate

1987

61320
0.075
0.017

5643

13
1249
151
10
151
164
3168
nya

~1684

1484

1484

40
340

Had
-1684
-842
842
1986

2108

2.22 ($/M8tu)

12150 (Btu/kih}

0.05

1988

61320
0.0719
0.018

5925

1820
132
199
116
199
m
3024
1306

-1381

1643

1643

387
81

1256
-138)
-691
€91
1946

2692

1989

61320
0.083
0.019

6221

1911
1m
161
122
167
663
3o
i

-1209

1815

1813

“t
[L1]

134
-1209
-605
605
1978

2151

§1320
0.087
0.020

6532

2006
1446
115
128
175
601
3024
1555

-0

2001

2001

50
503

1498
-1023
-512
512
2009

2813

1991
61320
0.091

0.021
68%9

207
1519

134
184
531
4658

2201

2201

2201

13
L]

1628
2201
100
-1100
13}

1366

1992

61320
0.09%
0.022

1202

12314
1594
193
141
193
450

4183

9

r{]}]

19

654
654

1765
19
1209
-1209
555

1434

1993

61320
0.100
0.023

1562

13
1674
0
148
03
359
4309

2653

2653

2653

145
145

1908
2653
1326

-1326
581

1506

1994

61320
0.10%
0.024

1940

2439
1758
21
155
213
254

5031

2909

2909

2909

850
850

2059

2909 -

1454

-1454
604

1581

1995
61320
6.1

0.025
an

2561
1846
3
163
23
135
5151

3186

3186

3186

969
969

an

3186
1593
-1593
624

1660

1996
§1320
0.116

8.027
8754

2689
1938
25
I
238
5261

3487

ua

U8

3487

3487
143
-114
114

1743

1997
61320
0.122

6.028
9191

2023
2035
U
180
11
5530

3661

3661

3661

3661

3661
1831
-183t
1831

1831



6C-V

CcRs

Wood: Electric Only

Plant Capacity (M)
Capital Cost [Willion §)
Capacity Factor

Dedbt Fraction

Loan Ters {yrs)

Interest Rate

Tax Rate

Federal Tax Credits
Lead Time {yrs)

Year
Output
Electricity Sales {MWh)
Energy Price (§/kwh)
Capacity (§/kwh)
Total Revenues (000s)

Income Statesent
Expenses {000s)

Fuelwood Cost
osn
Insurance
Property Tax
Ranageaent fee
Interest
Depreciation CCRS (§
Total Expenses {800s)

Pre-Tax Income (000s)

Pre-Tax Cash Flow
Sources of funds
PT1 + Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Debt Repayment
Total Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax Incose
Income Taxes § 501
Federal Tax Credits
Tax Savings (Liability)
After Tax Net Equity Cash Flow

IRR on Equity

Project Cash Flow
Project IRR

NPY Qepreciation § 153

(10/2/85}

10
e
0.70
0.40

10
ou
0.50

0
|

1985

2592
2592
%9
2592

-2592

(AEY
-2592
0.121
8814.19

1986

61320
0.010
0.016

S

1651
1190
14
105
1
806
1224
5263

1234
5160
6048
13042

11808
298
12106

936

-5
=511

-10176

Assusptions

fue! Price
Heat Rate
Inf1. Rate

1987

61320
0.015
0.00

5643

133
1249
151
10
18
164
10
6506

-864

1484 .

1484

40
340

Hnat
-864
-4

2

1575

2291

2.22 (§/WBtu)

12150 (Btu/kWh)

0.05

1988

61320
0.079
0.018

§925

1620
112
199
116
159
m
2045
6321

-402

164

1643

81
87

1256
-402
-201

201
1457

2202

1989

61320
0.083
0.019

6221

£11]
13N
167
122
167
663
1786
6192

29

1815

1815 -

L2
L1}

13U
29
15

-15
1359

URN

1990
61320
0.087

0.020
6532

200t

2001

503
503

1498
[1]3
w3

-

1215

2019

1991

61320
0.09t
0.021
- 6859

1))
1519
184
1
164
$31
1454
6112

)

2201

220l

1
513

1628
"
n

-m

1255

2093

1992
61320
0.096

0.022
1202

19

2419

654
654

1765
892

(113
-446

1318

2197

1993
61320
0.100

0.023
1562

1£13)
1614
203
148
359
1598
6507

1055

2653

2653

145
s

1908
1055
521

-521
1381

2305

1994

61320
0.108
0.024

1940

2439
1758
4}
155
m
254
1685
6116

1224

2909

2909

850
850

2059
1224

612
=612

1407

2424

1995

61320
0.iH
0.025

[X}))

2564
1846
23]
163
144}
13§
1157
6908

1429

i86

3186

969
969

211
1429

m
-4
1502

2539

1996

61320
0.116
0.021

8154

2689
1938
235
111
13}

b1
6189

2565

ug?

487

3487

2565
1283
-1283
2204

2204

119
61320
0.122

- 0.028
99

2021
2035
11
180
113

- 5530

3661

3661

3661

" 3661

3661
1831
-1831
1831

1031



0e-v

CCRS, LOWER WARGINAL TAX RATE

Wood: Electric Only

Plant Capacity (NW)
Capital Cost (Million §)
Capacity Factor

Debt fraction

Loan Tera (yrs)

Interest Rate

Tax Rate

Federal Tax Credits
Lead Time (yrs)

Year
Output
Electricity Sales (Muh)
Energy Price (§/kwh)
Capacity (§/kwh}
Total Revenues (000s)

Income Statesent
Expenses (000s)

Fuelwood Cost
osn
Insurance
Property Tax
#anagement foe
Interest
Depreciation CCRS CS
Tota! Expenses (000s)

Pre-Tax Incose {000s)

Pre-Yax Cash flow
Sources of Funds
» PTI ¢ Depreciation
Debt Funds
Equity Funds
Total Sources

Uses of Funds
Capital Equipment
Debt Repayment
Total Uses

Funds Available (000s)

Tax Effect on Equity
Pre-Tax Incose
Income Taxes § 35%
Federal Tax Credits
Tax Savings (Liability)
After Tax Net Equity Cash Flow

IRR on Equity

Project Cash Flow
Project IRR

NPY Depreciation @ 15%

(10/2/85)

10
14.¢
8.7
0.40

10
8.1
0.35

[]
|

1985

2592
2592
2592

2592

-2592

6.148
-2592
0.129
86814.19

" 11808

1986

61320
0.070
8.016

2N

1651
190
144
105
144
806
1224
5263

1234
§760
6048
13042

12106

936

-4
-5115

~10t14

Assumptions
Fuel Price

Heat Rate
Infl. Rate

1987
61320
0.075

0.017
5643

1733
1209
1o
151
164
na
6506

-064

1484

1484

e
340

14e.

-B64

-302
302

1446

2168

2.22 ($/MBtu)

12150 {Btu/kiih)

0.05

1988
61320
0.079

0.018
§925

1820
1312

116
159
m
2045
6321

-402

1643

1643

387
381

1256
-402
-4l

1l
1397

2142

1989

61320
6.083
6.019

6221

1911
13M

122
161
663
1786
6192

29

1818

1815

(1}
&l

13U

29
10

1364

2136

1990

61328
1.087
0.020

6532

2006
1446
175
126
115
601
1559
6086

446

2001

200!

503
503

1498
446
156

-156

1342

2145

1991

61320
0.091
0.921

6859

2107
1519
184
134
184
53
1454
6112

"

2wl

a2

513
13

1628
u1
261

-261

1367

2205

1992

61320
0.0%
0.022

n02

2
1594
1N
e
193
450
1526
6310

892

U9

un

654
654

1765
892
2

=112

1452

213

1993

61320
0.100
0.023

1562

323
1674
0
148
203
159
1598
6501

1058

2653

2653

5
s

1908
1055
369

-369
1539

63

1994

61320
80.10%
0.02¢

1940

2439
1758
21
158
3
254
1689
6116

1224

2909

2909

850
850

2059
1224

420
-428
1630

2607

1995
61320
0.1

0.025
8337

2561
1846

163
20
13§
1151
6908

1429

3186

3186

969
969

27

1429

500
-500
17

2153

1996
61320
0.116

0.027
8754

2689
1938
£
m
3]

922
6189

2565
487

3487

3481

2565

898
-898
2569

2589

1997
61320
0.122

0.028
9191

2823
2035
246
180
246
§530

3661

3661

3661

3661

3661
1281
-1281
2380

2380
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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