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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 
(PURP A) 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 indus trial 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 Pres£dent 's Tax Proposals to the Congress for Fa£rness, Growth, and S£mplic£ty 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) 

• 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) 

• 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 affe<.~ 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 Sl. 

v 



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

Gas-fired Coal-fired Landfill Small Wood-
Geothermalb Cogeneration Cogeneration Gasc 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 O.Q7 0.15 
posal 

a 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. 

c 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 proj~ct is analyzed on an all-equity basis. The sponsor's minimum return require­
ment is 1'5" 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: 

• analysis of the distribution of technical characteristics 

• a national survey of avoided cost prices 

• examination of issues related to technical progress 

• 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. 
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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, co8t, and tax data were developed for each project. We 
then estimated the investor's after-tax internal rate of return (ffiR) 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. 
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Table 1. Technical and economic characteristics of selected projects. a 

Project 
Capacity Installed O&M Lead 

Project Capacity Factor Cost Costs Time 
(MW) ($/kW) (Years) 

Geothermal 18 0.77 2500b 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 2910 5% of Annual Revenues 2 

Electricity from Wood 10 0.70 1440 $270,000/yr plus 1 
Waste $.015/kWh 

a Data provided by project developers on a confidential basis. 

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

The.expected capacity ;a,ctor is one performance indicator and can be defined as: 

C 
.
1 

I t Electricity Production apaca 11 ac or = ..,.....,~--,,---.....,,....,...-==------,----...,..,......,...-­
Maz. Potentaal Output • 8760 houra 

[1] 

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. 

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 sufficiently 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 U.S. 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 or industrial cogeneration pro­
jecta. Projecta were delineated baaed on such (acton aa choice of fuel, technolOSY, 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, H/;:35). 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 hc:...Jr, 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 efficiency of the overall process. NEHR is defined 
as: 

NEHR = Fuel Input - Process Steam Output 
Electricity Output [2] 

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. 
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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 approximatelrl 19,000 active landfills in the United States. It is estimated that 
approximately 0.4 Quads (10 5 Btu) per year can be econ~mically 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 
it 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 pr~ 
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 deveioper estimates that it will take almost 
2 years for the plant to reach full production. 

2.4 Small Seale 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 rast pace as the Calirornia Energy Commission lists 25 landfill gas projects 
that are producing in Calirornia alone as or 1Q85. 
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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. 

2.6 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. 
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Table 2. Avoided cost prices for selected projects. 

Energy Payments 
($/kWh) 

Project Year 1 1997 Comments 

Geothermal 0.06 0.136 • SCE Long Run Offer No. 4 

• Avoided capacity cost is $0.021/kWh 
each year 

Gas-fired Industrial 0.033 0.055 • SCE Long Run Offer No. 4, Option 3 
Cogeneration (Indexed to industrial gas prices) 

• Capacity cost is $0.0187 /kWh 

• DRI Industrial gas prices to 1990; 6% es-
calation thereafter 

Coal-fired Industrial 0.043 0.074 • On-peak prices 
Cogeneration 

• Capacity cost is $0.0176/kWh 

Wind Turbine 0.057 0.136 • SCE Long Run Offer No. 4 

• Avoided capacity cost is $0.011/kWh in 
first year 

Small Hydroelectric 0.08 0.133 • Avoided cost prices from New York 
-

Electricity from Wood 0.07 0.122 • Avoided cost prices from New York 
Waste 

• Avoided capacity cost is $0.016/kWh 
(1986) rising to $0.02!U_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 S04 
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··!re 
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 S04 was 
suspended by the CPUC. We have used S04 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 S04 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. 
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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 affecting 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). 
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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 (lTC). The 
President's Tax Proposal would repeal the lTC. 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). 
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Table 3. Current federal and state energy tax credits. 

Project 

Energy Investment 
Tax Credits 

Geothermal 

Wind Turbine 

Small Hydroelectric 

Electricity from 
Wood Waste 

Production Tax Credits 

Landfill Gas 

Alcohol Fuels Credit 

Alcohol Fuels 

Federal 

15% 

15% 

11% 

10% 

• $3/barrel of oil equivalent 
• adjusted for inflation 
• credit phases out as average 

well-head price of domestic 
crude oil rises from $23 to 
$29 per barrel 

• $0.60/gal. tax credit is provided 
for alcohol used in gasohol 
mixtures with gasoline or diesel fuel 

State 

California -
• 25% of system cost 

New York-
• 6% of system cost 

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 Cor 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 
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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 70% 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. 

4.8 Alternative Minimum Tax tor 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 betwe.,n 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 
(ATNEC) in each year. ATNEC includes: 

ATNEO = (PTI +DEPREO) + 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 mR from this stream. 

5.2 Rate ot Return 

For each project, we estimate the investor's after-tax internal rate of return {ffiR) under 
several conditions: 

• current law (before December 31, 1985) 

• 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 (lTC) 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 projec~ that are corporate investments, the lTC 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 mR 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 mR 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 

Gas-fired Coal-fired Landfill Small Wood-
Geothermal b Cogeneration Cogeneration Gasc 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 

NoAFPCd 0.09 

No ETC, No ITCe 0.13 (0.25) 0.29 0.26 0.09 O.D7 0.06 0.15 

No ETC, No lTC, 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 0.27 -
Tax 

CCRS, Personal Tax 0.08 0.06 0.15 
Rate of 35% 

No ETC, No lTC, 0.12 O.D7 
CCRS, ~on-
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 O.D7 0.15 
posal 

a The r,eothermal, 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 lRR in parentheses is for geothermal project without transmission costs. 

c All equity 

d Assumes Alternate Fuels Production Credit (AFPC) is repealed. 

e 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 projects. 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 0.11 0.10 0.15 
Dec. 31, 1985 

NoAFPCc 0.09 

No ETC, No ITCd 0.12 (0.15) 0.22 0.18 0.09 0.08 0.08 0.12 

No ETC, No lTC, 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 

a The internal 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. 

c 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 
ffiR 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 a.spects or 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. 

6.3 Value ot Tax Credits. 

Under current law, wind turbines and geothermal projects without transmission costs have 
the highest rate or return (ffiR) 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 ot Tax Credits to Equity Funds. 

Project 

Geothermal 

Large Industrial Gas­
fired Cogeneration 

Wind Turbine 

a Includes the California State Tax Credits. 

Current 
Law 

0.57 

0.25 

0.75 

Current 
Law after President's 

Dec. 31, 1985 Proposal 

0.26 0.00 

0.25 0.00 

0.46 0.50a 

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 ffiR 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 



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. 

6.4 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 6 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. 

6.6 Importance ot pre-coiDmereial cash flows 

It is important to note that the ffiR 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 (lTC) 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 ffiR declines by five percent (Table 7). However, if the project were to elect 
the option of taking a 30 percent "progress payment" on lTC in the pre-commercial year, then 
the ffiR is three percent higher than the base case because the ATNEC in Year 1 is less negative. 

~!· . 

Table 7. Impact ot pre-COIDIDercial cash flows on the mR. 

Gas-fired· mR 
Cogeneration Project on Equity Comments 

Basecase 0.412 • 30% of equity contributed in year before commercia] 
operation 

• lTC in year 1 of commercial operation 

Case1 0.362 • 50% of equity contributed in year before commercial 
operation 

Case2 0.445 • 30% of equity contributed in year before commercial 
operation 

• 30% of lTC as progress payment 
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5.6 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 Arter 
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 ffiR 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}. 

8.0 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 1 eview those factors 
and illustrate the requirements for making the appropriate estimates. 

We adopt a "hurdle rate" orientation toward this problem. This mons 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 clear}J- various exogenous 
sources of risk that can affect the returns of an energy project. These includ( 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. 
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6.1 The Distribution ot 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 project• receive. The reaaon for thia liea 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 rislr 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 

17 



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. 

6.2.1 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 coefficient 
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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 ffiR Coefficient 
Factor 

eq 
of 

% Variation 

Base case 25 

"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 ffiR of 24.1 percent compared to an ffiR of 14 percent in the 
base case. The CV of returns increases from 0.50 to 0.71 under these assumptions (Table 8). 

6.2.2 Large Scale Gas-fired Cogeneration 

The distribution of technical characteristics 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 l'v1Btu/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 ffiR 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 coefficient 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 mR of cv 

Cost Utilization Prices 
eq ffiRa 

($/kW) (1\ffitu/hr/MW} ($/1\ffitu} (%) (%) 

1) Base case 733 2.0 DRI forecast 41.2 
(3.75 in 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 2.50 in yr. 1, 15.3 18.Sb 0.44 
Case 2 and Case esc at 6%/yr. 
3 

a Standard Deviation of .ffiR calculated as the difference between basecase ffiR 
and ffiR in cases 2 and 3. eq 

b Standard Deviation of IRR estimated as v(SDc .. e 2)2 + (SDeue 3)
2 

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/l\ffitu 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 proje.cts (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 ffiR 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 
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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 ffiR 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 ffiR 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 tur'>ines 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 
proj_ect 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 "ali­
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 RP A {1980) in which such functions are 
estimated for various industries that might adopt cogeneration. Due to changes in mac~ 
economic conditions, these functions are not directly usable for our representative projects. 

7.0 CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE WORK 

7.1 Swnmary ot 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 emergt.nce 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 ryrojects 
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=·ms 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 sensitivity: 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 6 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 cogenera,tion 
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
abies 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 nativnal 
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 affect 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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APPENDIX A: PROJECT SPREADSHEETS 

Page No. 

1. Geothermal A-1 

2. Gas-fired Cogeneration A-5 

3. Coal-fired Cogeneration A-8 

4. Landfill Gas A-ll 

5. Wind A-14 

6. S1:uall Hydroelectric A-20 

7. Wood- Electric A-26 



BAS£ CAS£ 

Geother•al Project: Auote Location Requires Trans•ission 110/8/BSl 
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Capital Cost (Ni II ion II SS.I Cost SCE 504 

Intangible Drilling Costs 11.0 
Field Costs IS.4 (101 expensed) 
Trans1ission line 10.0 
Power Plant Costs 25.2 

Capacity Factor 0.11 
Debt Fraction 0. 70 Tax Credits 
Loan Ter1 (yrs) II ETC 0.15 
Interest Rah 1.14 lTC 0.10 
Tax Rate 0.46 lead Tile 2 
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Pre-Tax Cash Flow 
Sourcn of Funds 
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Debt Funds 18570 
Equity Funds mo 4200 8400 
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S221 614S me 8751 tom 11919 mae 14516 

Capital Equip1ent 4200 mo 46100 
Debt Repayaent 1995 2214 2S92 2955 ]]69 3841 me 4991 S690 6481 
Total Uses mo 4200 48695 2274 2592 m5 ]]69 3841 me 4991 5690 6487 

Funds hai I able 0 0 -we w 108 1404 1858 2305 2980 3166 4S45 5432 135ee U576 

Tax Effect on Equity 
Pre-Tax lnco•e -mo -mo -6620 -6139 -4961 -3902 -3034 6145 me em tom 11919 13588 14576 
lnc01e Taxes 461 -1912 -1932 -]045 -2824 -2282 -1195 -1396 2e27 ]]85 4028 me 5483 6251 6105 

Tax Credits 9525 
Tax Savings (liability) 1932 1932 12570 2824 2282 1195 1396 -2821 -lle5 -me -m8 -5483 -6251 -6105 

After Tax Met Equity Cash flow -2268 -2268 1456 3065 2990 3199 1253 -m -404 -262 -164 -so m8 1811 

IRA on Equity 0.391 
Project Cash F I ow -2268 -2268 -12203 et04 . 8115 em 
Project I RR 0.156 

8796 52l8 S601 6027 6W 6921 me 1811 

MPV Depreciation fl5l 25936.19 



110 ENERGY TAl CREDIT 

Geotheraal Project: Re10te Location Requires Translission ( 10/8Je5) 
Assu1pt ions 

Capacity l"VI 1e Avoided 
Capital Cost l"i II ion II 55.1 Cost SCE 504 

Intangible Drilling Costs 11.0 
field Costs IS.• (101 upensedl 
Transoission line 10.0 
Po•er Plant Costs 2U 

Capacity factor 0.11 
DeDI fraction 0.10 Tax Credits 
loan Ter1 (yrs) 10 ETC o. 00 
Interest Rate o.u lTC 0.10 
Tax Rate 0.46 lead T11e 2 

Year 1984 19es 19e6 1981. 19e8 1989 1990 1991 199Z 199) 1994 1995 1996 1997 
!Mput t"Vh) 121414 12141~ 121414 121414 IZIU. IZIU. 121414 121414 121m 121414 IZIU. 121m 
Avoided Cost U/NNhl 

Energy 60.00 u.oo 69.00 16.00 81.00 e6.00 91.00 101.00 109.00 118.00 126.00 116.00 
Capacity 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 

Revenue (000s) 9909.78 10195.0 li002.50 lle5UO 1245U6 11066.51 11916.41 14ee7.U 15e59.04 16951.17 1192l.Oe 19UJ.21 
! 

lncoae State1ent 
Expenses (ODDs) 

0 I N tm 1602 16e2 1161 less 1948 2045 2U1 2255 2167 2486 2610 
Gen I Adlin 291 liZ llO m 114 192 m U1 m 509 518 514 
Royalty eo5 us e8e m 97e 1021 1019 I Ill 1189 1249 Ill I ll1J 

:» Interest 5400 5121 4eOl wo 4026 3554 lOll 2404 1104 90e 
I Depreciation ACRS 6284 9211 me me 8198 

N Intangibles 4200 4200 2600 
Tota I Expenses mo 4200 16911 11091 16501 16292 16011 6921 me 6110 5624 SOH ms 4561 

Pre-Tax lncoee -4200 -4200 -TOOl -6102 -5498 -HJ9 -3571 6145 me em 10215 11919 115e8 14576 

Pre-Tax Cash flow 
• Sources of funds 

PTI t Depreciation -4200 -4200 -119 2515 3100 HS9 5227 6145 me am 10215 11919 11588 14516 
Debt funds le570 
Equity funds mo 4200 8400 
Total Sources mo 4200 46251 2m mo H59 

Uses of funds 
5221 6U5 me 8151 10235 11919 11588 14516 

Capital Equlp1ent 4200 4200 moo 
Debt Repay1ent 1995 2214 m2 2m 3369 3841 me m1 5690 U8l 
Total Uses 4200 4200 4e695 2214 m2 1 zm 3369 3841 me 4991 5690 64e7 

funds Avai I able 0 0 -24U 241 TOe 1404 le5e 2305 2980 3166 4545 sm 11588 14576 

Tax Effect on Equity 
Pre-Tax lnc01e -mo -4200 -1003 -6102 -5498 -4439 -1511 6145 me 8151 10235 11919 11588 14516 
lncoae Taxes 461 -1932 -1932 -1222 -3083 -2529 -2042 -160 2821 nes 4028 4108 5483 6251 6105 

Tax Credits 4410 
Tax Savings (liability) 1912 1932 7612 3081 2529 20H 160 -2821 -3l85 -4028 -HOB -5481 -6251 -6105 

After Tax Net Equity Cash flow -2268 -2268 -3482 ll24 ]2]1 3U6 3500 -m -404 -262 -164 -50 1338 1811 

IRA on Equity 0.226 
Project Cash flow -2268 -2268 -11141 8363 em 8198 9043 m8 5601 6021 6441 6921 1338 1811 Project IRR 0.130 
NPV Depreciation @151 21623.05 

.. 



NO lTC, TAX RATE : HI 

Geother-al Project: RHOte location Requires Trans1lsslon I 10/a/851 
hsu1111tlons 

CapJclty IIIII) II Avoided 
Capital Cost (NIIIIon t1 55.1 Cost SCE 504 

Intangible Drilling Costs 11.1 
Field Costs 15.4 (101 expensed) 
Trans1lssion line 10.0 
Power Plant Costs 25.2 

CapacIty Factor 0. JJ 
Debt Fraction 0.10 Tax Credits 
loan Ter1 (yrs) II ETC 0.01 
Interest Rate o.u lTC 0.00 
Tax Rate o.n lead Tl•e 2 

Tear 19U 19a5 19a6 1911 1981 1919 1990 1991 1992 199) 1994 1995 1996 1991 Output I"Vh) 1214U IZUI4 IZUU 12UI4 IWU IZUU IZUU IZUU IZU14 12UI4 1214U IZUI4 Avoided Cost U/NVh) 
Energy 61.01 6UO 69.01 16.10 81.00 86.00 91.00 101.00 109.00 lla.oo 126.00 116.00 CapacIty 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 21.62 Revenue 1000s) 9909.18 um.u 11ooz.s1 11esuo 12m.46 uo66.51 IJ91UJ 14a81.U 15a59.04 16951.JJ 1192J.Oa 191H.21 

lncolf State1ent 
Expenses (000s) 

0 ' " 
1526 1602 1682 1161 la55 194a 2045 2UJ 2m. 2)61 2486 2611 

> Gen I ldlln m Jl2 m )56 lU )92 411 w 176 509 51 a 5U 
I Royalty ao5 us aaa 9JZ 91a 1021 1019 Ill) lla9 1249 1111 IJll w Interest 5400 5121 4aOJ 4440 4026 )554 JOIJ 2404 ll04 90a 

Depreciation lCRS 6615 9102 9261 9261 9261 
Intangibles 4201 4200 2600 
Total Expenses 4200 4200 11244 ma2 16964 16155 16494 6921 ma 61 )0 5624 son ms 4561 Pre-Tax lnco1e -4200 -4200 -HH -1181 -5961 -4902 -4014 6145 ma am 102)5 11919 135aa um 

Pre-Tax Cash Flow 
Sources or Funds 

PTI t Depreciation -4201 -4200 -119 2515 noo H59 5221 6U5 ma am 10235 11919 135aa um Debt Funds 3a510 
Equity funds 4201 4200 uoo 
Total Sources 4201 4200 46251 2515 BOO 4359 5221 6145 ma am 10215 11919 135aa U516 Uses or funds 
Capital Equlp•ent 4201 4200 46100 
Debt Repayent 1995 2ZU 2592 2m B69 1841 me 4991 5690 6481 Total Uses 4201 4200 48695 22l4 2592 2955 B69 1841 ma 4991 5690 Ua1 Funds lvai I able 0 0 -2444 241 108 1404 1858 2105 29aO 1166 4545 5HZ 11~RR 1£''6 

Tax Effect on Equity 
Pre-Tax In cole -4200 -4200 -llH -1181 -5961 -4902 -4014 6U5 ma am !0~1~ ~ ~ 91 ~ 11588 IA5l6 I ncorae Taxes Bl -1186 -1386 -2420 -m2 -1961 -161a -llJI 2028 2428 2990 ma J9B U84 4810 Tax Credits 0 
Tax Savings (liability) 11a6 11a6 2420 2112 1961 1618 IHI -zoza -wa -2890 -me -19B -U84 -4810 

Hhr Tax Net Equity Cash Flow -2au -2814 -8693 2611 2615 1021 1189 m m 811 1161 IA99 9104 9166 
IRR on Equity 0.129 
Project Cash Flow -2814 -2814 -41651 8118 8485 am 
Project IRR 0.121 

9255 6499 6951 1478 1999 8594 9104 9766 

~PV Depreciation @151 29076.90 
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BASE CASE 

L;r~e Scale Gas-Fire~ Cogeneration (10/B/BSl 
hsuaptions 

(ft8tu/hr l 
Capacity (ftWl 15 Fuel Input 100 
Capital Cost (fti II ion II SS. 0 Steal Output ISO 
Capacity Factor 0.92 Avoi~ed 
Oebt Fraction 0.60 Cost 504 
Loan Tera (yrsl 10 Gas Esc. Rate 1.06 
Interest Rate Ill o.u Ill after 1990 
Tax Rate 0.46 Gas Price l. 75 11/ftBtul 
Federal Tax Credits 0.10 Lead Tlae (yrs I 

lear 19U 1985 1986 1987 1988 19e9 1990 1991 1992 1991 lm 1995 1996 1991 
E I ect ric Output UWh l 60WO 6DWO 60WO 60WO 60WO 60WO 6UUO 60UU 60WO 60U.O 60U.O 60U.O UWI 
Avoided Cost 11/ftWhl 

Energy 3U5 31.11 li.U 12.0. 15.94 31.46 39.11 41.48 H.9J 46.60 4UO 52.16 S5.51 
CapacIty 18.11 la.l1 18.11 la.l1 18.17 18.1} la.l1 la.l1 18.11 1B.IJ 18.11 1B.IJ 18.1} 

E I ect ric Revenue l ODDs l 31201 29801 29a11 10149 12106 nm 146H 360Sl 11m 19152 40U2 mH US)) 
Steaa Sales (ftetul 12oeeeo 12Dee80 120eeeo IZOeeeo 1208880 1208Beo 1208e8o 120eeeo 120eeeo 120e8BO 12088eo 1208880 1208880 

Gas Price (t/ft8tul 3. 75 3.51 ).51 3.60 ]. 98 4. 22 U1 4.U 5.02 5.]] 5.65 5.98 6.H 
Steaa Revenue (000sl S661 sm 5289 suo 60U 6m 6158 1161 }59] 80.8 em 90U 95e6 
Total Revenue (000sl 36e6a mo5 3SIOO 3SJ89 38120 40002 41392 HZI6 45150 moo mn 51611 54118 

lncoae Stateaent 
Expenses (000sl 

Fuel 2115S 19eOI 19745 20109 22m 23800 2522a 26142 2e146 lOW Jla5o ]]161 meJ >-
0 ' " 

3850 4041 m5 H51 4680 49U 5159 5411 me 59Jl 6211 6585 6914 I 
lJ1 Interest 4290 4051 ll94 1496 3161 2Jeo m2 1e61 1119 JOO 

Depree iat ion ACRS 1ala 1U95 109}] 1om 10913 
Tot a I Expenses I OOOsl 311B 39396 leJS6 39235 41266 11494 12119 14026 3Sl54 16119 18121 40146 mo1 

Pre-Tax lncoae lOOOsl -m -4291 -3656 -3446 -2S46 a5oa am 9190 9191 10481 11252 IIlli 11418 

Pre-Tax Cash Flo• 
Sources of Funds 

PTI + Depreciation m2 1204 1311 7521 em e5oe am 9190 9191 10481 11252 IIlli 11418 
Cebt Funds llOOO 
Equity Funds 6600 15400 
lotal Sources 6600 55912 1204 1311 1521 em 8508 am 9190 9191 I UBI 11252 IIlli 11418 

Uses of Funds 
Capital Equip1ent 6600 48400 
Oebt Repayment 1191 2024 2287 m5 mo llOI HZ9 4215 4163 5182 
Total Uses 6600 50191 2024 2287 2585 mo HOI H29 4215 4161 5382 

Funds Available (000sl 0 5181 5180 5029 4942 5506 5207 4921 49}5 5014 5099 11252 IIlli 11418 

Tax Effect on Equity 
Pre- Tax I ncoae -265 -4291 -1656 -3446 -2546 8508 am 9190 9197 10.81 11252 IIlli 11418 
Income Taxes 461 -122 -19U -1682 -1585 -II 11 3914 3980 4227 4506 4821 5116 5212 5252 
lTC 5500 
lax Savings (liabi I ityl sm 1974 1682 1585 1111 -3914 -39eO -4221 -4S06 -4821 -SI16 -mz -5252 

After Tax Net Equity Cash f lo• -6600 -399} 1154 6711 652} 6618 1293 9H 148 52} 211 6076 6119 6166 

IRR on Equity o.m 
Project Cash F lo•s -6600 -3134S IZ829 12413 12258 IZU2 1096 6789 6641 6UJ 6289 6076 6119 6166 
Project I AR 0.241 NPV Deprec.@ISI W50.52 



NO lTC, TAX RAT[ • Bl 

large Scale Gas-fired Cogeneration (10/8/85) 
hsu1ptions 

(N8tu/hr) 
Capacity INN) 15 fuel Input TOO 
Capital Cost (Ni Ilion II 55.0 Stea• Output 150 
Capacity factor 0.92 Avoided 
Debt fraction 0.60 Cost so• 
loan Ter1 (yrs) 10 Gas Esc. Rate 1.06 
Interest Rate Ill 0.14 Ill after 1990 
Tax Rate O.H Gas Price 3.15 ntmu) 
federal Tax Credits 0.00 lead Tilt (yrs I 

Tear 1984 1985 1986 1981 1.988 1989 1990 1991 1992 199) 1994 1995 1996 1991 
Electric Output (NMh) 604441 6D4UO 614441 604440 604440 6D4440 604440 604UO 604441 6DU40 604440 604441 614440 
Avoided Cost U/NNh) 

Energy 33.45 31.1] )1.15 )2.04 )5. 94 )1.46 )9.11 41.48 43.91 46.60 4UO 52 .)6 55.51 
Capacity 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 18.11 

E I ectr I c Revenue ( OOOs) 31201 29801 29811 )0349 32106 H621 )46)4 )605) )1551 )9152 40842 mH um 
Steil Sales IN8tu) 1208880 1208880 12088ao 120aaao 120aaao 120aaao 120aaao 120aaao 120aaao 120a880 1208Bao 120a880 1208Bao 

Gas Price U/N8tu) ).15 ).51 ).50 ).60 ua 4.22 U1 4.U 5.02 5.)] us 5. 98 6.14 
Steil Revenue (ODDs) 5661 5)04 5289 suo 6014 6315 61~8 1163 1m 8048 am 9043 95a6 
Total Revenue (000s) )6868 35105 )5101 JS189 Jal20 10002 mn 43216 45150 moo mn 51611 54118 

lnc01e State1ent 
Expenses (000s) 

fuel 21155 19801 19U5 20)09 22453 2l800 2522a 26142 28)46 )0041 Jla5o B761 )57al 
)> 0 l " 3a5o 404) 4245 U57 46aO 1911 5159 5417 56Ba 5913 6211 65a5 6914 
I Interest 1290 4051 3194 )496 3161 mo mz 1867 1119 100 0\ 

Depreciation ACRS az5o IZIOO 11550 11550 1155D 
Total Expenses (000s) l1545 10001 )933) !9812 4181) 31194 321)9 )4026 35)54 )6119 Jal21 40346 4Z1DI 

Pre-Tax lncou (000s) -618 -4896 -42)) -4023 -312) 8508 865) 9190 9191 10481 11252 IIlli 11418 

Pre-Tax Cash flow 
Sources of funds 

PTI • Depreciation 1512 1204 1311 1521 am 8508 am 9190 9191 104al 11252 IIlli 11418 
Debt funds 13000 
Equity funds 6600 15400 
Tot a I Sources 6600 55912 1204 1311 1521 am 8508 8653 9190 9191 10181 11252 IIlli 11418 

Uses of funds 
Capital Equip~ent · 6600 48400 
Debt Repay1ent 1191 2024 22al 25a5 mD HOI J129 4215 4163 5182 
Tot a I Uses 6600 50191 2024 Z2al 25a5 mo HOI )129 4215 416) 53a2 

funds Avai I able 1000s) 0 51al 5tao 5029 1942 55D6 5201 492) 4915 5034 5099 11252 IIlli 11418 

Tax Effect on Equity 
Pre-Tax I nco1e -678 -4896 -4m -102) -3123 me 8653 9190 9191 I04al 11252 IIlli 11418 
lncoae Taxes B\ -224 -1616 -1391 -132a -1031 2808 2a55 303) 3233 )459 311) ]139 316a 
lTC 0 
Tax Savings (liabll ity) 224 1616 1391 1328 1031 -2808 -2a55 -)OJ) -1m -)459 -HI] -]1)9 -3168 

After Tax Net Equity Cash flow -6600 -9395 6796 6426 6210 6S31 2399 206a 1912 laO I 1640 1539 1592 1650 

IRA on Equity 0.285 
Project Cash flows -6600 -36314 12811 12501 12351 12618 8480 al49 am 1883 1122 1539 1592 1650 
Project IAR 0.221 NPV Oeprec.tl51 36263. 11 



~ 

((iS t ALl. IIUL T.U 

large Sc~lt Gas·f ired Coqenerat ion II0/18/8SI 
hs•tions 

IR8tu/hr I 
(o~&~atih IRIII lS fuel Input 100 
(d{Jital Co~t Ill ill ion I 1 SS.O Sttaa Output liD 
(~Pacitp factor 0.92 boided 
Ctebtfractior, 0.60 Cost 10\ SOl 
loo~n ltrl I ~r s I 10 Gas :H. ""•te 1.06 
lntrrut Ratr Ill o.u 1\1 
faa Aatt 1.)) r.u Price 1.11 
Federal fa• (rtdiU 0.0 11/RBtul 
lud Tilt IJtSI 

lear 1111- 1181 1186 IIBJ IIBB liB! 1!!0 "" 19!1 1191 1!91 1195 1!!6 1991 
(hctric OulPvt II!Vhl 401110 401110 .01110 iDIIIO 60UIO 601111 601111 6DIUO 601111 611110 601140 iallll 601UD 
Awoilled Cost 11/IIVhl 

Energy 11.11 11.11 11.11 11.01 31.91 31.16 39.13 11.18 13.91 16.61 19.10 5l.li 55.11 
C.pdCity 18.11 18.11 18.11 18.11 IB.Il 18.11 18.11 I !.II 11.11 IB.II 18.11 18.11 18.11 

[ltctr ic Rrnnut IOOisl a.9[nerg, 31101 ZIBOI Z9811 10319 32l06 Bill 11611 16011 lllll 39111 10811 IZill um 
Stta. S41ts ldh1l IIDBBBO 1108880 IIDBBBD IIOBBBO IIOBBBO IIOBBBD 1108880 IIOBBBO IIOBBBD IIOB881 1108881 IIOB!BO 1108880 

Gis Price IS/118tul 1.15 1.11 3.10 1.60 1.!8 1.11 1.11 1.11 5.01 5.11 5.65 5.18 6.11 
Stu• Rtwenut liDOs I liil llOI 1189 suo 6011 Ull me llil 1191 8018 Bill !013 918& 
Total Rtvenut (100sl 16868 31101 11101 11189 IBJID 10001 11191 13116 IIIII moo mn lliJJ 11118 

lnco.e Statmnt 
hprnsu UOOsl 

Furl IIIII I!BOI lUll zom Zllll 23800 IIIIB 16111 Iilii 30011 liBIO IJJil 31181 
011 IBIO IOU II II Ull 1680 1911 1119 1111 1688 1913 illl 6181 6911 
lnttrut mo lOll me 3196 3161 ZJBI 1111 1861 Ill! 101 
Otprtc iat ion CCRS CS Iii I B%1 1810 mo 1910 II II 1830 iiOI un 6110 1111 

::t> 
latil hpenus ll!IO 36866 31193 11081 J61ll ll019 JBii! IIIli Ill" 13119 11611 lOlii 11101 

I Prr-la• lncoee 1891 -1161 -193 Ill 1181 1911 1m lOBI llil Jill Jlll Iilli II liB -...I 

Prr-Taa [ash flat~ 

Sources or funds 
Pll t Orpreciat ion 1112 lZOI llll Jill am BIOI am 9190 9191 10181 IIlii IIlli 11118 
lltbt fund> JJOOO 
huity fvnds "00 11100 
Total Sources mo 11911 lZOI 1111 Jill am BlOB am 9190 9191 10181 IIIII IIlli II liB 

Usn of funds 
Capilttl fquipeent "DO 18100 
Orbt ltpayacnt 1191 2811 1181 liB I mo llOI lll! 1111 1163 IJBl 
Total Usn 1600 10191 2011 1181 liB I mo HOI lll9 1111 llil 1181 0 0 0 

funds bailable lOGOs) I IJBI I lBO 1019 1911 1106 1101 I!Zl 1915 lOll 1099 IIIII IIlli 11118 

Taa Ethel on (QUity 
Pre-fda lncow zm ·1161 -193 101 1181 1913 lBIJ lOBI m1 llll llll IIlli IUIB 
lncc.e Tue) ' llt !li -581 ·163 Ill Ill 911 931 1018 1109 1111 II II Jll9 JJ6B 
II( 0 
Taa Savings (liabililJI -916 181 lil -Ill -811 -!II -931 -IOIB -1109 -1111 -1111 -lll! -ll68 

Arter Taa tlet (QI.IitJ (ash Flo• -6600.00 -10111. II 1161.11 1191.01 ll08.il 16BI.81 1131.18 1991.61 3951.03 39ZI.II 3811.11 8100.11 11!1.11 1619.83 

IAA on [quit., 0.110 
Project C•sh fl0111 -6600.01 -lB90Ul 10101.11 10011.11 %31.91 9JIJ.l8 93!6.11 9196.1' !III.BI 9110.!9 9101.20 BlOO.Il 1191.11 1619.81 
Project IRA I. Ill 
NPV Depree iat ion ' I 51 Jli61.ll 

Alternatiwe "ini1u1 Tu 
25t of lnterut Pa.,~ents lOll lOll !IB 811 1!0 691 IBB 161 llO Ill 0 
f•CeH Depreciation llll WI IBII 1161 811 811 1130 1011 1691 1111 llO 
Tell Preference lOll IOU 918 ill l!O 691 IBB m llO ill 0 0 0 Alt. Kin. Tc~ .. clble lnc01e HII -Ill 130 1116 Jill 3613 llBI Jill 3666 l!ll ll01 11306 111!1 Alt. "in. lcl.-; 18! -Ill B6 lll 610 Ill m 101 llJ Iii 1111 1161 1119 Binding faa 916 -Ill 86 lll 811 911 931 1018 110! 1111 1111 Jll! lliB Delta 8clse Cc~u 0 ·Ill -m -18 0 0 0 0 0 0 0 0 0 After laa lfet [quity Cash Flo1 -6600.00 -lOili Ill I 1913 1631 16B6 llll 1991 1911 3911 1811 8100 1592 mo 
(quih IRA cldj for A It lin Tax 0.111 



BASECASE 
Co a! -fired Cogeneration II 0/8/85) 

Assuapt ions Esc. 
Clpacity I"WI 75 Energy Payaent 11/kVh) Cap. factor Load Profi lelhrs/day) 11/ton) factor 
Capita! Cost (ftillionf) ll.O On-Peak o.om 0. 92 ID.ll Coa I 12.80 1.05 
Capacity factor (Avg.) 0.85 Off -Peak o.om D .81 ll.29 Rai I 11.92 1.05 
Debt fraction Ill 0.70 Cap. Payaent 
loan Tera (Irs) 10 On-Peak 0.0116 Coal 
Interest Rate Ill o.u ~teaa Price UO 11/1000 lbs) Quality 12800 (8tu/lbl 
Taa Rate Ill U6 ~teaa Deaand 100000 ( lbs/hr .) 'Jse 46.24 (ton/hr) 
Lead T iae (yrs) 2 

Year 1981 1985 1986 1987 1988 1989 1990 1991 1992 1991 1991 1995 1996 1997 
E I ect ric Output (ftWh l 

On-Peak 2£9711 269111 mm 269111 269711 269111 269131 269111 269111 269111 2691ll 269111 
Off -Peak 291689 291689 291689 291689 291689 294689 294689 294689 294689 291689 291689 294689 

Energy Payaent 11/ftVh) 
On-Peak 41.50 45.68 17.96 5D.l6 52.87 55.52 58.29 61.21 61.27 61.48 70.S6 H.co 
Off-Peak 28.52 29.95 11.14 11.02 lUl 16. co 18.22 40.11 ll.U 44.24 46.16 18.18 

Electric Revenue (000s) 
Energy 20118 21145 222D2 2BI2 Wl8 25702 26987 28ll6 29751 ll24D 128D2 lUll 
Capacity me "" 5246 5508 5781 60H 6]16 6695 701D ll81 mo 8118 

Steaa Revenue (ODDs) ID800 11140 119Dl 12502 11127 Ill &I lUll 15197 15957 16154 11592 18112 
Total Revenue (000s) 15696 lUBI ]9]55 41322 1]]89 45558 41836 5022e 52139 55316 58145 61052 

lncoae Stateoent 
Expenses I ODDs l 

Coa I 11291 11858 12451 non lll2l 11411 15134 15891 16685 11519 lel95 19115 
Rai I 6169 6111 6801 lUI 1',8 1813 em B6eD 9111 9510 10019 10551 
o a " 1116 h:.6 1602 me m2 J822 coe9 •m 46e2 5DD9 5160 m5 

)> Interconnection fee 160 160 160 160 160 160 160 160 160 160 160 160 
I Insurance 561 595 m m 689 124 760 798 818 8eo 924 910 CXl Property Taxes 554 568 582 m 612 621 642 659 m 692 709 m 

ftanageaent f u 2000 2000 20DO 2000 20DO 200D 20DO 2DDD 200D 2000 2000 2000 
Interest 7154 6184 6162 5881 5]]] H09 1996 lleC me 1201 
Depreciation ACRS 10403 15257 U564 U561 U561 
Total Expenses IODDs) 41146 41066 mu uuo 48154 31328 1504e 15141 16112 llOH 11591 l915e 

Pre-Tax I ncoae -5150 -9585 -m2 -6088 -4166 11230 12le1 114el 16121 18311- 20548 21591 

Pre-Tax Cash f lo• 
Sources of funds 

PTI+ Depreciation •m 5612 6llZ 8416 9198 I ' ~ ~ '\ 12781 11481 16127 le313 2D548 21591 
Debt funds 51100 
Equity funds 1285 lZBI • C'J ~ '!. 

Tnt~! ~ources 1195 JZ85 71081 5612 m2 8416 me IIZJD 12781 11481 16127 18113 20548 21591 
Uses of Funds 

Capital Equipaent 1285 1285 6611D 
Debt Repayment 2642 1012 3434 1915 em 5088 5800 6612 ma am 
Total Uses 1285 1285 69Dl2 1DI2 Hl4 ~ ~ ~ ~ em IDBB 580D 6612 ma 8593 

Funds Avai I able I ODDs! 0 D 2011 2660 me 4561 ms 6U2 6987 7869 8789 915D 20548 21594 

'J• Effect on Equity 
Pre-Ta• lncoae -515D -9585 -m2 -6oea -4166 11210 12781 11481 16121 leJC] 20548 21594 
lncoee Taxes t 161 -2645 -1409 -1584 -2eDo -2192 5166 5882 6661 151D 8138 9152 9931 

federal Tax Credit mo 
Ta• Savings (Liability) 9945 U09 l58C 2eoo 2192 -5166 -5882 -6661 -151D -8138 -9152 -9933 

After Tax Net Equity Cash Flo• -J28! -1285 -JJH 1069 6922 1361 151' 916 1105 12D8 1219 1112 11096 11661 

IRR on [quity o.m 
Project Cash Flo~ -3285 -1285 -41969 lllU 11191 um 14810 8601 9061 9519 IDD16 ID555 11096 11661 Project IRR D.I8C 
NPV Depreciation f IIi 4512U4 



.. 
NO ITC, TAX RATE= 33% 

Coa 1-F ired Cogeneration I I 0/8/85 l 
h5ulpt ion5 Esc. 

Capacity (NV) 15 Energy Pay1ent IS/kVh) Cap. Factor Load Profi lelhr5/day) IS/ton) Factor 
Capital Co5t (Nillionl) n.o On-Peak o.om 0,92 10.11 Coal 32.80 1.05 
Capacity Factor IAvg.) 8.85 Off-Peak 0.0285 0.81 1].29 Rai I l1.9Z 1.05 
Debt Fraction Ill o. 10 Cap. Pay1ent 
loan hr• (Tr5) 10 On-Peak 0.0116 Coal 
lntere5t Rate Ill 0.14 Steal PrIce UO U/lOOO lbs) Quality 12800 IBtu/lbl 
Tax Rate Ill O.JJ Steu Oeund 300000 llbs/hr. l use 46.24 lton/hr) 
Lead Ti•e (yrsl 2 

Year 1984 1985 1986 19BT 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Electric Output UVh) 

On-Peak 269HI 269Jll 269131 2691JI 2£9131 2£9Jll 2£9HI 269JJI 269Jll 2£91JI 269131 269131 
Off -Peak 294689 294689 294689 294689 294689 294689 294689 294689 294689 294689 294689 294689 

Energy Pay1ent IS/NVh) 
On-Peak H.SO 45.68 41.96 50.36 52.87 55.52 58.29 61.21 64.27 61.48 70.86 lUO 
Off -Peak ze. 52 29.95 ll.U Jl.OZ 3U7 36.40 3e.zz 40.1J 42.U 44.24 '46.46 48.78 

E I ectr i c Revenue 1 ODDs l 
Energy 201JB 21145 moz 2lll2 WlB 25102 26987 28ll6 29753 mco 3Zeoz 34443 
Capacity me 4996 5246 SSOe 5783 6013 6316 6695 7030 JJ81 mo 8118 

Stea111 Revenue 1000s) 10800 lll40 11907 12502 IJIZJ mu 1441l 15197 15957 16154 11592 18412 
Total Revenue 1000s) 35696 JHBI mss mzz meg 45558 41836 5022e 52JJ9 55JJ6 5eU5 61052 

lnc01e 5tate•ent 
Expenses 1000s) 

Coal 11293 11858 12451 IJDJl IJJZJ um 15134 15891 16685 17519 18395 19315 
Rail 6169 un 6801 1141 U9B Jan am 8680 91U 9570 10049 18551 
0 l " 3U6 JJ66 3602 me mz 3e22 4089 ms 46e2 5009 5360 5JJ5 

> Interconnection Fee 160 160 160 160 160 160 160 160 160 160 160 160 
I Insurance '\1 595 625 616 6e9 124 760 79e 83e 8eo 924 970 \0 

Property Taxes 554 56e 5eZ 591 612 627 uz 659 615 692 709 JZJ 
llanage1ent fee 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 
Interest 7154 6184 mz 5881 5Jl3 4709 3996 3184 me 1203 
Depreciation ACRS 10950 16060 15JJO 15)30 15JJO 
Total Expenses IOOOsl 41993 41869 mu 481JJ 48921 WZB 35048 35W 36412 JJOJJ 31597 39458 

Pre-Tax lncoae -6297 -10388 -1558 -6854 -m2 11230 12787 !UBI 16327 18JH 20548 21594 

Pre-Tax Cash F lov 
Sources of funds 

PTI t Depree I at ion 4653 5672 m2 am 9198 11230 12187 !UBI 16327 183H 20548 21594 
Debt funds 51100 
Equity funds 3285 ]285 15JJO 
Total Sources 3285 3285 11083 5612 6172 am 

Uses of Funds 
9198 11210 12187 U4BI 16327 IBJU 20548 21594 

Capital Equfp1ent 3285 ms 66UO 
Debt Repayaent 2U2 3012 Hl4 3915 U63 5088 seoo 6612 JSlB em 
Total Uses 3Ze5 ms 69072 3012 Hl4 )915 U£3 508e 5eoo 6612 JSlB am 

Funds Available (OOOsl 0 0 2011 2660 me 4561 ms 6U2 6987 7869 e7e9 mo 2054e 21594 

Tax Effect on Equity 
Pre-Tax lnc01e -6297 -103Be -me -6854 -m2 11230 127e7 I UBI 16327 lel43 20548 21594 
lnc01e Taxes I 331 -2018 -me -2824 -2262 -1826 3706 mo m9 SJB8 6053 6181 7126 

federal Tax Credit 0 
Tax Savings (llabi lltyl 207e 3428 2824 2?62 le26 -J106 -mo -nn -me -6053 -6Jel -7126 

After Tax Met Equity Cash flov -32es -3285 -11241 6088 6162 6823 7160 • 2436 me 3090 3401 3691 13161 IU68 

IRA on Equity 0.259 
Project Cash F lov -3285 -3Zes -54906 13645 13858 14618 15197 10679 11245 11836 12452 ll096 UJ6J IU68 
Project IRR 0.115 
NPV DPorPri at I on • lit 48'11. R1 



CCII + All. Oil. TU 

Coilefirrd C()9rnPtltion 111/1/SSl 
bs-lons !S<. 

Capacity liN) 1S f .. rGY P..,...t 11/tllll C.. F~ttor LOlli "ofllt(Tirs/dlrl. IS/toni Fador 
CJOiUl Cost (Oilllonll 1].0 On-Ptot 1.11!5 uz II.! I Call 12.80 I.IS 
Cloa~ity factor (Awg.) us Off-Ptok uzas 1.81 ll.Z9 IIIII n.n I.IS 
Drtl•. rrattion 1.10 c.. ,.,...t 
Loan Ttr• (frs) II -- '"'"' Cool 
lntrrest Ratr (IJ I.U Ste• Prier 4.SI 1111111 lbsl ~llty 1!100 lltu/lbl 

'•• toto m l.ll Stt•- JIIOOt (lbs/Tir .1 list ~.24 lton/Tirl 
trad TiM lyrsJ 2 

Yr~r 1!8-0 1911S 1!116 "" ... 19119 1990 "" 1"2 '"l ,,. I"S I"' 1"1 
[lrctric. Outout (Rihl 

On·Pralr. l"lll 169111 !itlll !i91ll !i91ll li91ll !itlll 1"1!1 !nlll !i91ll 2691ll 1"1!1 
Off·Pt•• ~" !MI9 ~'" ~'" ~" ~619 Z9t619 1:90689 190689 ~619 ~ .. , Z9t689 

!ntrgy Pt,..,t (1/0ITI) 
On·Ptok t).St 45.68 41.96 58.!6 52.81 S5.52 '11.29 61.21 6..Z1 61.tl 11.86 u.oa 
Off-l'tok !I.S2 IUS u.u 1!.12 JUT !6.01 !8.22 tO.Il 12.10 U.lt 16.06 48.18 

[ftctrit Rntnut IIDDsl 
f .. rgy !1118 III«S um llll2 lUll 15112 26911 Zlll6 291Sl moo !2802 l ... l 
C..arity me - 52 .. 55111 sm All 6!!6 1695 11!0 !181 1150 Ill! 

Stt•Rnonur 1000.1 11800 lilt I 1"11 12502 1!12! mu lUll Ill!! 15951 16151 11192 18012 
Totol lnrnut IDDOsl H696 11081 J9l5S 41!22 4Jll9 4SS58 41816 58221 521!9 S5l76 58 US 611S2 

lnt- Stlt...,t 
froonm !DOOsl 

Cool 11193 111511 um nm 11!27 tml ~llt 15891 16685 11519 18!95 "liS 
bi! "" 6417 6101 liU 74911 Till IH! 1610 "" M70 11109 115SI 
0 I 0 1116 1!64 !612 me Hl2 !812 0019 015 0682 Sll9 sm sm 
lntrrcomretloa rn 161 161 161 160 160 160 161 161 160 160 160 160 
fmurancr 561 5M m 656 '" 720 761 m IIlii 180 920 970 
ProDtrty Ta.,s 554 568 582 S97 m Ill 641 659 615 692 '" m 
lloo-tftt !tiD !Ill lilt ltiO !tiD !tiD zoo a !110 !100 2100 liDO 2100 
fnttrtst 61!2 '1115 5451 SUI 1511 •m !425 172! 1m Ill I I I 
.,.,,.. ilt ion CCtS C5 6ZI5 11199 11166 9152 - nn me I Ill 11541 "" 4672 
Ioiii !IOOMts llllsl !6216 417!9 4!Ut 41159 4llll 411211 4221S um U6ll •sm 42269 19451 

Ptt·Taa llltOft ·llO ·5158 -1611 264 2676 4110 5621 .. ll Ill! "" 15116 Zll90 

P..t-Tea Cnh Fl0t1 
Sotrm of Fund\ 

"'• Dtorttiatlon 5611 6641 1611 9!16 11560 11911 IJJ'll 149!6 16649 liS IS 111011 ZISU 

Dttot '"""' 
51110 

£auity '•""' 1!15 !IllS ISllD 
total Sourrrs 1711~ !215 1210\ "" 16111 9!16 11560 1191! lll58 14916 16649 11515 115011 !1594 

:.' fy~C:5 

Ca~Jl~e! (cauiDernt 12115 l!IIS 66011 
Otto! a. .. ,..,, zm 15112 nu U56 !826 ~!61 4972 !1668 6451 n66 
lot•' Uus I !II 1211S 61695 15112 ~· lll6 Jll6 4!61 4972 !1668 6461 7!16 

fvnd1 hailltll' (ODOsl I I !411 4159 tm 5960 67!4 7542 11!86 91611 1111111 11149 !t5ot 11594 

~ .. [ffrtt Ofl [Qulty 
Prt-TII (fttOM -m -sna -MilS "' !i76 45lt 56ll 61ll 1118 "" 15876 11594 
l•c•l•m' 1n -115 -17!5 ... 17 .1 14M IIISS Z%55 1m Jill 51!9 1126 

Fttltrll Ia Cro•llt I 
T11 Srolngt (ll•llltyl 115 1m - -t1 -til •14M -1155 -uss ·!i76 •Jill -52!9 ·lll6 

•'tor 111 Itt faulty Cosll Fl• ·1115 •1211S ·liltS m4 56l1 Sill 5891 6141 ISJ2 llll 1m """ 11119 JU611 

•Hon[aully l.!ll 
rorojrrt Cnf'l floo -1!15 ·1115 -96472 1m2 lUll 11616 llm 11111 IJ1911 14511 15ill 1611! 15!19 '"" "'•J•<t IU 1.1611 
IIPY Ooprrrlotlon f 151 JIIIUI 

.1t~ff' Taa 1ft (Qulty Cish Fl011 ·IZIS ·1m ·11145 m4 56l1 517! 5811 6147 6SJ2 llll 1512 "1911 ISIH IU611 

·;;on [Quity I.Zil 
=·~jrrt Cut: Fla ·12115 ·!!Ill ·56471 tmz lUll 1!616 111!9 1!112 ll7911 14111 15211 161!5 ISIH IUA 
•·;~jrct 111 1.1611 
11::\ DrprrclatiOfl f 151 !111\4.111 

··~tf'natl•t•lni-To 

~'% o' 111ttrttt Pa,.nts till 1414 IKI 1161 110 1119 116 612 .. 1511 I 
!•cru Otorrctatlon 1115 JZI5 1419 1679 liM 1195 1191 1111 Hll 017 011 
·,, hrftrrncr Ill! 1454 ll6J 1!61 1195 1119 156 612 .. 1511 I I 
''t. lin. Taalblt latDif 911 ·•Z9 -ll41 .. , J146 1514 6452 lt91 156! tl41 15151 !1569 
•'t. WilL T11 196 •Iii ·li9 ]ft ,., Till ll91 14911 Ill! 19611 1110 4!10 
:·ndint T11 1'16 •lii ·169 m .l 1495 ms USI "" Jill 52!9 7121 
: ~ 1 

tl '"' CISt .Jll .... .. 17 ·Ill I I I I I I I I 
•

1 ttr Tt• Itt [qultr Casft Flo. ·1115 ·1m ·IIIII •zs '"' "" 5891 "" 6SJ! Till 7512 .,,. 11119 JU611 

:~:o~ity I" tdj for Itt llr~ fa• 1.m 

A-10 



BASE CASE 

Landfill Gas Recovery ( 11/10/85) 
"edium Btu{ Industrial User Texas 2MMCf/d 

Capacity 2MMCf/d 
Capital Cost $1.217 " 
Full Year Output 277000 "Btu/yr 
First Full Year 0&" $568 K 
Year I APFC $0.78•/"Btu 
Debt Fraction 0 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Production '"""Btu/yr) 139 277 277 277 277 277 277 277 277 277 217 277 
Price ($/mtul 3.26 3.46 3.66 3.88 4.12 4.36 4.62 4.9 5.2 5.51 5.84 6.19 
Royalty (l) 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 
Net Revenue (000) 396 839 887 9.0 999 1057 1120 1188 1260 1335 1415 1500 

Expenses (000) 

0 ' " 
58 275 568 599 628 663 697 734 776 819 863 911 961 

Intangibles 128 0 116 129 13• 140 145 lSI 158 164 172 180 189 
Depreciation ACRS ISS 228 217 217 217 
Interest 

Debt Repay11ent 
Total Expenses 186 430 912 945 979 1020 a•2 885 9H 983 1035 1091 1150 

Pre-Tax lnco11e -186 -34 -73 -58 -39 -22 215 235 zs• 277 300 324 350 

Tax Effect on Equity 
Income Taxes P46~ -86 -15 -34 -27 -18 -10 99 108 117 128 138 149 161 
lTC 109 
AFPC 95 zoo 211 224 237 251 266 283 288 306 324 343 

NPV ,15~ AFPC 1210.7 

Tax Loss and lTC Carryforward method 
Total Carryforward -86 -210 -244 -270 -288 -298 -199 -91 0 0 0 0 0 
Taxes Paid 0 0 0 0 0 0 25 128 138 149 161 
Adjusted Net Equity Cash Flow -1275 216 355 370 402 433 466 501 511 438 468 499 532 
IRR 0.275 

~PV Depreciation '15~ 682.08 

A-ll 



NO ITC. TAX RATE 331 

Landfill Gas Recovery (! l/10/85) 
Hedium Btu/ Industrial User Texas ZHHCf/d 

Capacity 2KHCf/d 
Capital Cost $1.211" 
Ful I Year Output 217000 HBtu/yr 
first full Year O&K $568 K 
Year I APfC $0.784/KBtu 
Debt fraction 0 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Production IHKHBtu/yr1 139 277 277 277 277 217 277 277 277 277 277 277 
Price ($/KHBtul 3.26 3.46 3.66 3.88 4.12 4.36 4.62 4.9 5.2 5.51 5.84 6.19 
Royalty !\l 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 
Net Revenue !000) 396 839 887 940 999 1057 1120 1188 1260 1335 1415 1500 

Expenses (000) 

0 ' " 
58 275 568 599 628 663 697 734 776 819 863 911 961 

Intangibles 128 0 116 129 134 140 145 151 !58 164 172 180 189 
Depreciation ACRS 163 240 229 229 229 
Interest 

Debt Repayment 
Total Expenses 186 438 924 957 991 1032 842 885 934 983 1035 1091 I ISO 

Pre-Tax Income -186 -42 -85 -70 -so -33 215 235 254 277 300 324 350 

Tax Effect on Equity 
Income Taxes @331 -61 -14 -28 -23 -17 -II 71 77 84 92 99 107 116 
lTC 0 

Tax Loss and lTC Carryforward method 
Total Carryforward -61 -75 -103 -126 -143 -154 -83 -5 0 0 0 0 0 
Taxes Paid 0 0 0 0 0 0 78 92 99 107 116 
Adjusted Net Equity Cash flow -1275 121 155 159 178 196 215 235 175 186 201 217 235 
IRR 0.094 

NPV Depreciation @151 718.02 

A-12 



NO AFPC 

Landfill Gas Recovery I II/IO/B5l 
Medium Btu/ Industrial User Texas 2"MCf/d 

Capacity ZMMCf/d 
Capital Cost $1.217 " 
Ful I Year Output 277000 mu/yr 
First Full Year O&M $568 K 
Year I APFC $0.784/M8tu 
Debt Fraction 0 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Production !MM"Btu/yr) 139 277 277 277 277 277 277 277 277 277 277 277 
Price ($/MMBtul 3.26 3.46 3.66 3.88 U2 4.36 4.62 4.9 5.2 5.51 5.84 6.19 
Royalty (\) 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 
Net Revenue (000) 396 839 887 940 999 1057 1120 1188 1260 1335 1415 1500 

Expenses (0001 
0 & " 58 275 568 599 628 663 697 734 716 819 863 911 961 
Intangibles 128 0 116 129 134 140 145 !51 158 164 172 180 189 
Depreciation ACRS !55 228 217 217 217 
Interest 

Debt Repayraent 
Total Expenses 186 430 912 945 979 1020 842 885 934 983 1035 1091 11SO 

Pre-Tax Income -186 -34 -73 -sa -39 -22 ZIS 23S 254 277 300 324 3SO 

Tax Effect on Equity 
Income Taxes @46\ -a~ -15 -34 -27 -18 -10 99 108 117 128 138 149 161 
lTC 109 

Tax Loss and lTC Carryforward raethod 
Total Carryforward -86 -210 -244 -270 -288 -298 -199 -91 0 0 0 0 0 
Taxes Paid 0 0 0 0 0 0 25 128 138 149 161 
Adjusted Net Equity Cash Flow -1275 121 ISS 159 178 196 21S 23S 228 ISO 162 175 189 
IRR 0.088 

NPY Depreciation @15\ 682.0& 

A-13 



SA SECAS£ 

S~~all Scale Wind Turbine: Lilited Partnenhlp 19/2l/a5) 
hSuiPtlons 

Capacity (kWI 15.00 
Capital Cost (000sl 122 .IS OU Cost 0.11 (of revenues) 
Capacity Factor D.25 Avoided 
Debt Fraction 0. 50 Cost SCE 504 
Interest Rate 0. u lead Ti1e (yrsl I 
Tax Rate 0. 51 loan Ter1 (yrs) 10 
Federal Tax Credits 0,25 
CA State Credits 1.25 (over 2 yrsl 

Year 198' 19a5 19a6 19al 198a 19a9 1990 1991 1992 1993 t994 tm "" t991 
Output (kWh) tum tU251 tum tU250 tU251 tU250 tU250 t6mo tum tum tU250 tU251 tU250 
Avoided Cost (1/kWhl 

Energy 0.051 0.060 o.ou 0.069 1.016 o.oat 0.086 0.09) O.tot O.t09 O.tt8 O.t26 0.116 
Capacity O.Otl O.Ot2 0.011 o.ou I.Ot5 0.016 0.011 0.020 0.02t 0.022 0.02) 0.025 0.021 
Total 0.068 0.012 0.011 0.08] 1.091 0.091 0.101 0.111 0.122 O.llt O.Ut 0.15t 0.161 

Revenue 11169 11826 tZUl 11611 1m1 t591Z 16918 18560 20019 Zt511 21t59 mo2 Z611l 

lnc01e Statuent 
[Kpenses 

0 & " I Ill 1181 1265 1361 U95 1591 1692 Ia 56 lOU 2t5Z l116 2480 zm 
Property Tax 600 6t2 624 m 6U 662 616 689 101 111 111 H6 161 
land Rent 558 591 m 682 HI 191 U6 928 t002 t016 1158 tzu 1]]9 
Interest am 8tU IUO 1061 U05 5m U99 1821 2112 tm 
Depreciation ACAS 16111 21629 zzm 22m 22m 
Total Expenses 26918 Hl62 1llll 12100 11852 8101 801Z 1291 UZI 5189 4205 U66 nn 

;J> 
Pre-Tax lnco1e -15809 -22116 -20010 -t8668 -16905 I 

1-' 
12i5 8905 11264 11618 16128 t89S4 zom 21996 

-1'-
Pre-Tax Cash flow 

Sources of Funds 
PTI t Depreciation 102 1291 2485 1888 5650 1225 8905 llZU 11618 t6128 t8954 zom Z1996 
Debt Funds 61J15 
Equity Funds 10688 maa 
Total Sources 10688 92365 1291 H85 1888 5650 7225 8905 112U tl6t8 t61l8 tam zom Zt996 

Uses of Funds 
Capital Equlpaent 10688 92061 
Debt Repay1ent Jill 1618 4124 4102 5359 6111 6966 1940 9052 t0l20 
Total Uses 10688 95215 3618 4124 4102 5159 6111 6966 1940 gosz tOJZO 

Funds Avai I able -2811 -ms -1639 -814 291 ltts 1940 JJZJ m5 5808 tam zom 2t996 

Tax Effect on Equity 
Pre -Tax lnco1e -15809 -22ll6 -20010 -t8668 -16905 1225 8905 lt2U 11618 16128 la954 2om 2t996 
lnco~e Taxes t SOl -1904 -1116a -10015 -9ll4 -am J6tl H51 mz 6809 8064 9411 10168 10998 

Federal Tax Credits ISJU ISJU 
State Tax Credits Net 1612 1612 

Tax Savings (liability) 23016 30920 1116a IDOlS 91H am -1611 -em -5612 -6a09 -aou -9411 -t016a -10998 

After Tax Net Equity Cash Flow -1612 -26Ja aa43 8196 8520 814J -2498 -2Sil -2309 -2zu -2256 9411 1016a t099a 

IRA on Equity 0.412 
Project Cash Flow -1612 -56545 16515 16141 16153 11305 6440 6a52 ISU 8165 8186 9411 10168 10998 
Project I RR 0.162 

NPY Depreciation f 15\ 10811.25 



" 
NO ~NfRGY TAX CREDIT 

Silall Scale ~ind Turbine: li1ited Partnership !9/21/851 
AssuiPtions 

Capacity (kWI 75.00 
Capita I Cost I OOOsl i22 .75 OU Cost 0.11 (of revenues) 
Capacity Factor 0.25 Avoided 
Debt Fraction 0.50 Cost SCE SOC 
Interest Rate 0. U lead Ti•e (yrs) I 
Tax Rate 0. 50 loan Ter1 (yrsl II 
Federal Tu Credits 0.11 
CA State Credits O.Z5 (over 2 yrs) 

Year 19U 1985 1986 1987 1988 1989 1990 1991 1992 1991 't99C 1995 1996 1991 
0\ltput (kWh) IU25D IU251 IU251 IU251 IUZSI IU250 16U50 16t250 IUZSO IU250 IU250 IU251 IU250 
Avoided Cost (1/k~h) 

Energy 0.051 0.060 o.ou 0.069 1.016 0.081 0.086 0.091 0.101 0.109 0.118 0.126 0.136 
Capacity 0.011 0.012 0.013 o.ou 1.015 0.016 0.011 0.020 0.021 0.022 o.m 0.025 0.021 
Total 0.068 D.OJZ o.on 0.083 I. 091 0.091 0.101 0.111 0.122 0.111 O.UI 0.151 0.161 

Rewenue 11169 11826 IZUJ 116]] U9CJ 15912 16918 18560 20019 ZISIJ 21159 uao2 Z6ln 

lnco•e Stateaent 
[lpenses 

0 ' " 
IIIJ 1181 1265 1161 U95 1591 1692 1856 20U m2 2116 usa 26JJ 

Property Tax 600 612 m m U9 662 676 689 70] 1IJ 111 H6 161 
land Rent 558 591 612 682 w 191 816 928 IDOl 1016 1158 IZCO 1]]9 
Interest am 81U JUG 106] uos 5655 U99 1821 2712 uu 
Depreciation ACRS IU92 25m 2U89 2U89 ZU89 
Total Expenses 28159 16188 H650 JUH 11185 8107 8012 7Z9J U21 5189 m5 U66 UJJ 

)> 
I 

...... Pre-Tax 1nc01e -11190 -2m2 -22001 -20601 -18819 1225 am 112U 11618 16128 1895C 2om 21996 
lJ1 

Pre-Tax Cash Flow 
Sources of Funds 

PTI + Depreciation 102 1291 H85 1888 5650 1225 8905 112U 11618 .16128 1895C 2om 21996 
Debt Funds 61115 
Equity Funds 10688 10688 
Total Sources ·- 10688 92165 1291 H85 1888 mo 7225 8905 112U 11618 .16128 1895C 2om 21996 

Uses of Funds 
Capital Equip1ent 10688 92061 
Debt Repay1ent 11JJ 1618 me U02 m9 6111 6966 1940 9052 10l20 
Total Uses 10688 95215 1618 me U02 5159 6111 6966 mo 90Sl IO!ZO 

Funds Avai I able -2811 -2m -1619 -au 291 1115 19CO ll2l ms t 5808 1895C 2om 21996 

Tax Effect on Equity 
Pre -Tax lnco•e -11190 -2m2 -22001 -20601 -188!9 1225 8905 112U 11618 16128 1895C 2om 21996 
lnco11e Taxes f 501 -8595 -12181 -11002 -10100 -9m 161! US! 5612 6809 8ou 9Ul 10168 10998 

Federal Tax Credits 61!8 61!8 
State Tax Credits Net 1612 7612 

Tax Savings lliabi I ity) 11809 224U 12181 11002 10100 9m -161! -em -5632 -6809 -sou -9m -10168 -10998 

After Tax Net Equity Cash Flov -16878 -lli54 9856 9161 9486 9110 -!498 -2511 -2109 -22U -2256 W1 10168 10998 

IRR on Equity o. uo 
Project Cash Flow -16878 -65060 mn lllOJ 11120 18212 WO 6852 J5U 8165 8786 W1 10168 10998 
Project IRR 0.101 

NPY Depreciation t 151 76887.10 



110 ETC, NO IIC 

Small Scale Wind Turbine: li1ihd Partnership (9/21/851 
AHUIIPtlons 

Capacity (kM) 15.08 
Capital Cost (00Ds) 122.15 OU Cost 0.11 (of revenues) 
CapacIty factor 0.25 Avoided 
Debt fraction 0. 50 Cost SC£ 504 
Interest Rate 1.14 lead Tlae (yrs) I 
Tax Rate 0. 50 loan hr1 (yrsl II 
federal Tax Credlh 0.00 
CA State Credlh 1.25 (over 2 yrsl 

Year 1984 1985 1986 1987 1988 '1989 1990 1991 1992 1993 1994 1995 1996 1991 
Output (kMhl 164250 164250 164250 164251 164251 164250 
Avoided Cost U/kMhl 

16U50 16C250 164250 164250 164250 164250 164250 

Energy 0.057 o.ou o.ou 0.069 0.076 0.081 0.086 o.m 0.101 0.109 0.118 0.126 o.m 
Capacity 0.011 O.Oil 0.013 0. 014 o.m 0.016 0.011 0.020 0.021 o.m 0.021 0.025 0.021 
To1tal 0.068 0.012 0.011 0.08] 0.091 0.091 0.101 0.111 0.122 O.lll 0.141 D.ISI 0.16] 

Revenue 11169 11826 12641 mn 149H 15912 16918 18S60 20039 21511 21159 24802 2611] 

lnco•e State1ent 
Expenses 

0 i " I Ill 1181 1265 ll61 1495 1591 1692 1856 200. 2152 2116 H80 2617 
Property Tax 600 6IZ m 6l1 649 66Z 676 689 701 111 1ll 146 761 
land Rent sse 591 612 682 141 191 846 928 1002 1076 1158 1240 lll9 
Interest 8592 8141 7640 706] 6405 5655 U99 1821 211Z 14C4 
Depreciation ACAS 1841] 21005 2m a 2m8 25111 
Total Expenses 29219 l1518 15919 1552] 35014 8701 8012 1297 6421 5389 4205 4466 H11 

> Pre-Tax I nc01e -18110 -25112 -21292 -21890 -20121 
I 

1225 8905 11264 ll618 16128 1am 2om 21996 
f-' 
0'\ Pre-Tax Cash flow 

Sources of funds 
PTI + Depreciation 102 1291 H85 3888 5651 1225 8905 11264 11618 16128 18954 2om 21996 
Debt funds 61l15 
Equity funds 30688 10688 
Total Sources 30688 92165 1291 2485 1888 5650 1225 8905 11264 ll618 16128 18954 2om 21996 

Usn of funds 
Capital Equlp1ent 10688 92063 
Debt Aepayaent 3111 1618 4124 4102 5159 6111 6966 mo m2 10120 
Total Usn l0688 95215 3618 4124 4102 5159 6111 6966 mo 9052 10120 

funds hai I able -2811 -2125 -1639 -814 291 1115 1940 l321 4565 5808 18954 2om 21996 

Tax Effect on Equity 
Pre -Tax lnco~e -18110 -25712 -2m2 -21890 -20121 1225 8905 11264 U618 16128 18954 2om 21996 
lnc01e Taxes I SOl -9055 -I 2856 -11646 -10945 -10064 3613 H5l 5632 6809 8064 W1 10168 1me 

federal Tax Credlh 0 0 
State Tax Credits Met 1612 1612 

Tax Savings (liabi I ityl 1612 16121 12856 11646 10945 10064 -3611 -4451 -5632 -6809 -8064 -9m -10168 -10998 

After Tax Met Equity Cash flow -21016 -16Bll 10511 10007 lOili 10154 -H98 -2511 -2309 -2244 -2256 9411 10168 10998 

IRA on Equity 0.012 
Project Cash flow -23016 -lOllS IBZZl 1!952 18164 18916 6440 6852 1544 8165 8186 9411 10168 10998 
Project IRA 0.080 

.NPV Depreciation @ 151 80914.00 



1' 

CCRS 

Small Scale Wind Turbine: li1ited Partnership (9/21/85) 
hsu~tions 

Capacity (kWl 15.00 
Capital Cost (ODDs) 122. 15 O&ft Cost 0.10 lof revenues) 
Capacity Factor 0.25 Avoided 
Oebt Fraction 0. 50 Cost scE so• 
Interest Rate 0. u Lead Tile (yrsl I 
Taa Rate D. 50 Loan Ter1 (yrs) II 
Federal Tax Credits 0.00 
CA State Credits 0.25 

Year 19U 1985 1986 1981 1988 1989 1990 1991 1992 199) 1991 1995 1996 1991 Output (kWh) 16mo IU250 164250 164250 164251 164250 164250 16t250 16mo 164250 164250 164250 164250 
Avoided Cost 11/kVhl 

Energy 0.051 0.060 0.064 o.m 1.016 0.081 0.086 o.m O.IDI 0.109 0.118 0.126 0.116 Capacity 0.011 0.012 0.011 0.01. 1.015 0.016 0.011 O.D20 0.021 0.022 0.02) 0.025 0.021 
Total 0.068 0.012 D.DJJ o.an 1.091 0.091 0.103 0.11) 0.122 0.1)1 D.UI 0.151 0.16) 

Revenue 11169 11826 12UJ 1)6)) U9H 15912 16918 18560 20019 21511 21159 H802 26Jll 

lnco1e State1ent 
Eapenses 

0 ' " 
1111 118) 1265 1)6) 1m 1591 1692 1856 200. 2152 2116 mo 26JJ Property Tax 600 612 62• 6lJ 649 662 616 689 JO) JIJ 111 U6 161 

Land Rent m 591 612 682 JU 191 8•6 928 1002 1016 1158 IHO 1))9 
Interest 8592 8W 1640 106) 6405 5655 H99 182) 2112 IW 
Depree iat ion CCRS C5 IUH 20008 nm 15221 11251 12198 11012 
Total Expenses 21101 lOW 21592 2H66 22554 21105 21024 1291 6421 5)89 ms U66 HJJ 

:> Pre-Tax lnco1e -10112 -18115 -U945 -I f)]) -1601 -5112 -4106 112U 1)618 16128 18954 2om m96 I 
I-' 
'-.I 

Pre-Tax Cash flo• 
Sources of funds 

PTI t Depreciation 102 129) 2485 1888 5650 1225 8905 11264 ll618 16128 18954 20))5 m96 Debt funds 61)}5 
Equity funds 10688 10688 
Total Sources 10681 92365 1291 H85 1888 mo 1225 8905 11264 11618 I 16128 18954 20))5 21996 

Uses of Funds 
Capital Equlp1ent )0688 92061 
Debt Repay~ent )I J) 1618 tl24 m2 5)59 6111 6966 1940 9052 IDJ20 
Total Uses 95215 1618 •m ' m2 5159 6111 6966 1940 9052 10120 

funds Avai I able -2811 -2125 -1619 -814 291 IllS 1940 Jl2) ms 5808 18954 2om 21996 

Tax Effect on Equity 
Pre -Taa lnco1e -10112 -18115 -U945 -Ill)) -1601 -5112 -m6 11264 11618 16128 18954 2om 21996 lnco11e Taaes I SOl -5066 -9158 -UJl -5661 -1801 -2586 -205) 5612 6809 8064 W1 10168 10998 Federal Tax Credits 0 0 

State Tax Credits Met 1612 1612 
Taa Savings (liability) 1612 12H8 9158 HJ) 5661 180) 2586 2D51 -5632 -6809 -8064 -9m -10168 -10998 

After Taa Net Equity Cash flow -21016 -20821 1012 5814 m2 t094 JJOI )99) -2309 -22U -2256 W1 10168 10998 

IRR on Equity D.082 
Project Cash Flow -21016 -HllJ um IJJ18 13086 12656 12639 1m8 l5U 8165 8186 W1 10168 10998 Project IRR 0.084 

NPV Depree iation t 15l 1513U3 



CCAS, lAX RA I[ ' 151 

S~~all Scale Wind Turbine: liaited Partnership (9/21/85) 
Assuapt Ions 

Capacity I kWI IS.OO 
Capital Cost (000s) I2Z. 15 Ol" Cost 0.10 (of revenues) 
Capacity factor 0.25 Avoided 
Debt fraction 0. 50 Cost SCE 504 
Interest Rate 0.14 lead liae (yrs) I 
Ia• Rate 0.15 loan Ter1 (yrs) 10 
federal Tax Credits 0.00 
CA State Credits D.25 

Year 1984 1985 1986 1981 1988 1989 1990 199) 1992 199) lm 1995 1996 1991 
Output (kWh) IU251 IU251 IU250 IU250 IU251 IU250 IU250 IUZSO IUm IU250 IU250 IU250 IU250 
Avoided Cost U/k~hl 

Energy 0.051 0.061 o.ou 0.069 0.016 0.081 0.086 o.m 0.111 0.109 0.118 0.126 0.1]6 
Capacity 0.011 0.012 0.011 0.014 0.015 0.016 0.011 0.020 0.021 0.022 0.02] 0.025 0.021 
Iota I 0.068 O.OJZ o.on 0.08) 1.091 0.091 0.10) 0.11) 0.122 0.111 O.UI 0.151 0.16) 

Rrwenur 11169 11826 12Ul 1]6)) 1m1 15912 16918 18560 20019 21Sil 21159 H802 26lll 

lncoae Stateaent 
Expenses 

0 ' " 
Ill} 118l 1265 ll6l U95 1591 1692 1856 200. 2152 2316 H80 2611 Property Tax 600 6Jl m 6]} U9 662 616 689 10) }J} Ill m 161 

land Rent m 591 m 682 w 191 U6 928 1002 1016 1158 IHO ))]9 
Jntrrrst am 8Ul JUO 106) U05 5m U99 182) 2112 IW 
Depreciation CCRS C5 104H 20008 lUll 15221 1]251 12398 I 1012 Jl625 U162 um 1856 
Tot a I E xpensu ZllOJ lOW m9z 21966 225S4 21105 21024 20922 2018] 20364 12061 U66 4Jll 

;J> Pre-Tax Jnc01e -101l2 
I 

-Jam -Jm5 -Jill]. -1601 -m2 -4106 -2362 -JU 1152 11098 2om 21996 
f-' 
COPrr-lax Cash flow 

Sources of funds 
PTJ + Depreciation 102 129] 2485 3888 mo 1225 8905 112U ll618 16128 18954 20m 21996 
Debt funds 61ll5 
Equity funds 10688 10688 
Total Sources 10681 92165 1291 H85 1888 5651 1225 8905 112U Jl618 16128 18954 2om 21996 

Uses of funds 
Capital Equipaent 30688 9206) 
Debt Repay11nt llll 1618 U24 4102 sm 6111 6966 1940 9052 10120 
Tot a I Uses 95215 3618 4124 4102 5m 6111 6966 19f0 9052 10120 

Funds Ava I I able -2811 -2m -1619 -au 291 1115 1940 llll 4565 5808 18954 2om 21996 

Ta• Effect on Equity 
Pre -lax lncoae -10132 -18m -14945 - Jllll -1601 -5112 -m6 -2162 -IH 1152 11098 2om 21996 
lncoee Ta•es I lSI -3546 -mo -5231 -]961 ·7662 -1810 -14]1 -821 -260 40] 1884 Jill 1699 federal lax Credits 0 0 

State h• rr>.1it< ~•t 1ql) 99JJ 
I,. '.'I;, .• , •• (l i.Jbi I i tyl 99ll 13520 6550 5211 ]96} 2662 1810 14ll 821 260 -401 -l8U -Jill -1699 

After Ia• Net Equity Cash flow -10114 -10039 4225 m2 1112 1951 2m Jlll 4150 4826 5404 15010 13218 14291 

!RR on EQuity 0. 018 
0 roject (Jsh Flow -20.114 -12656 I J1 19 12681 IW6 12416 12111 11462 um 156.1 16661 15010 11218 um Project IRR 0.094 

NPV Depreciation@ 151 15114.81 



_,. 

N01-D£DUCTIBILITY OF STATE TAXES 

5~~<~11 Scale Vlnd Turbine: l11lted Partnership 19/21/85) 
AUUIPtlons 

Capacity (kVI 15.01 
Capital Cost 1000s) 122.15 O&R Cost 0.11 (of reunutsl 
CapacIty factor 1.25 Avoided 
Debt fraction 0. 58 Cost SCE 504 
Interest Rate 0. U lead Tl•e (yrs) I 
Tax Rate 0.15 loan Ter1 (yrs) II 
federal Tax Credits 0.00 
CA State Credits o.zs 

lear 1984 1985 1986 1987 1988 1989 1990 1991 1992 199] 1994 1995 1996 1991 
Output (kVh) 164250 164250 164250 164250 164251 164250 16425D 164250 164250 164250 164250 164250 164250 
Avoided Cost U/Uh) 

Energy 0.057 0.060 0.064 0.169 0.016 0.081 0.086 0.091 0.101 0.109' 0.118 0.126 0.1]6 
Capacity 0.011 0.012 0.01] 0.814 0.015 0.016 0.011 0.020 0.021 0.022 0.02] 0.025 0.021 
Total 0.068 0.072 o.m 0.08] 1.091 0.091 0.101 0. Ill 0.122 D. Ill . O.UI 0.151 0.161 

Revenue 11169 11826 12Ul 1]6]] U9U 159ll 16918 18560 20019 21511 : 21159 H802 26111 

I nc01e Stateent 
Expenses 

0 ' " 
1111 118] 1265 1]6] 1495 159] 1692 1856 2004 m2 2ll6 2480 2611 

Property Tax 600 612 624 m 649 662 616 689 10] 111· 1l1 146 161 
land Rent 558 591 m 682 7U 797 &•6 928 1002 1076 ' me 1240 1]]9 

~ Interest am Btu 7640 1061 6405 sm U99 3823 2712 IU• I Depreclat ion CCRS CS tom 20008 lUll 15221 lll57 12198 ll012 ll625 14162 U976 ~ 7856 f-' 
\0 Tot a I Expenses ZIJOI JOSU 2m2 24966 22554 21105 21024 20922 2078] 20164 12061 U66 un 

Pre-Tax lnco•e -IOill -18115 -um -lllll -7601 -5112 -m6 
l 

-2162 -144 1152 11098 20335 21996 

Pre-Tax Cash f I o• 
Sources of funds 

PTI • Depreciation 102 1291 H85 1888 5650 7225 8905 11264 1]618 16128 18954 20335 21996 
Debt funds 61J15 
Equity funds JD688 10688 
Total Sources 10681 92165 1291 2•es 1888 5650 1225 8905 11264 11618 16128 18954 20335 21996 

Uses of funds 
Capital Equtp1ent 10688 9206) 
Debt Repayent Jill 1618 uu 4102 5159 6111 6966 

"·· 
9052 10120 

Total Uses 95215 ]618 .12. 4702 5159 6111 6966 mo 9052 IOJZO ;, 

funds Available -2811 -2m -1619 -814 291 1115 19•0 JJ2] .565 5808 18954 20335 21996 

Tax Effect on Equity 
Pre -Tax lnco•e -IOill -18115 -1ms -II]]] -1601 -5112 -·106 -Zl62 -7U 1152 11098 20335 21996 
lnc011e Taxes t lSI -15•6 -6550 -5231 -3967 -2662 -1810 -Ul1 -821 -260 m Jaa• 1111 1699 

federal Tax Credits 0 0 
State Tax Credits Net 15JU ISJU 

Tax Savings (liability) 15JU 18890 mo 5211 3961 2662 IBID Ul1 827 260 -m -]884 -1111 -7699 

After Tax Net Equity Cash flo• -15JU -um m5 m2 3152 295] 2925 JJH mo •826 5m I 15070 13218 um 
IRR on Equity 0.122 
Project Cash flow -15JU -61286 1Jil9 1268] IW6 12416 
Project IRR 0.119 

12711 IH62 I .siS 156.1 16663 15070 11218 um 



BASECAS[ 

Sma!! Hyd'o Project: Lioited Partnership (I 0/)/85 J 
Assuapt ions 

Capa~ity I"Wl z .z 
Capital Cost l"i'lioo SJ 6. 4 
Capac it v Factor 0. 49 
Oe~t Fra:t ion o. 56 
loac Ter1 (yrs) 12 
lnte,est Rate o.m 
Avoided Cost 11/"Vh) 80 
Federal Tax Credits 0.21 
Nr State lTC 0.06 
Lead T iae (yrs) 2 
Tax Rate 0.50 

lear 1984 1985 1986 1981 1988 1989 1990 1991 1992 1993 199~ 1995 1996 1991 

Output (NVh) 9U3 9U3 9U3 9U3 9U3 9443 . 9U3 9443 9U3 9143 9441 940 
Avoided Cost U/NVh) 80 83 87 90 u 99 10. 109 115 121 127 133 
Revenues (000s) m 786 811 m 892 m 984 lOll 1085 1139 1196 1256 

lncoee Stateaent 
Expenses (ODDs) 

0 & " 40 H u 46 49 51 54 56 59 62 65 68 
ln~urance 12 ll ll u 15. IS 16 11 II 19 20 Zl 
Property Tax 15 16 16 11 18 19 20 21 22 23 24 25 
Oepreciat ion ACRS 859 1260 1203 1203 1203 
Interest ~86 468 m m 396 366 331 292 241 197 119 u 
Tot a I Expenses 1412 1198 1724 1703 1680 451 420 186 346 300 248 188 

;x:. 
~ Pre-Tax lncoae (000s) -m -1013 -906 -853 -788 486 m 647 1l9 838 948 1067 
0 

Pre-Tax Cash flo• 
Sources of Funds 

PTI t Depree iat ion 202 w m 150 415 486 563 U7 139 838 948 1061 
• Debt r unds 1584 

Equity funds 561 Z82 1971 
Total Sources 563 282 me w 296 350 m 486 563 647 139 838 948 1061 

Uses of funds 
Capital Equipaent 563 Z82 ms 
Debt Aepayaent 136 154 m 199 226 256 291 no m m m 548 
Total f lxed Uses 563 282 5691 154 m 199 m 256 291 330 m m 483 548 

funds Avai I able (ODDs) D 0 " 91 121 lSI 189 230 m ll1 3U m m 519 

Tax Effect on Equity 
Pre-Tax I ncoae -m -1013 -906 -853 -788 m 563 U1 m 838 948 1061 
lncoae Taxes 1501 -328 -506 -m -m -394 243 282 324 310 m m 534 

federal Tax Credits IW 
State Tax Credits Net 192 

Tax Savings (liability) 1864 506 453 m 394 -w -282 -324 -310 -419 -m -534 

After Tax Net Equity Cash f lo• -m -282 -40 600 m 517 583 -13 -9 -6 -5 -6 -9 -I~ 

iRR on Equity o.w 
Project Cash F lo• -563 -282 -3245 988 913 988 1007 426 w m m 518 544 571 
Project IRR 0.128 
NPV Depreciation 1151 3716.700 

" 



'[ .) ~ 

NO ENERGY TAl CR£01T ([TC) 

S.a II Hydro Project: liaited Partnership ( 10/l/851 
lssu111t i ens 

Capacity (RWI 2.2 
Capital Cost (Ri II ion II u 
Capacity factor 0.49 
Debt Fraction 0. 56 
loan Ter1 (yrsl 11 
Interest Rate 0.135 
Avo idrd Cost (1/RWhl 80 
Federal la• Credits 0.10 
NY 5tate lTC 0.06 
lead liar (yrsl 1 
Tax Rate o. 50 

Year 1984 1985 1986 1981 1988 1989 1990 1991 1991 1991 1994 1995 1996 1991 

Output (RWhl 9U) 9U) 9UJ 9U) 9U) W1 9Ul 9Ul 9U) i 9U) 9Ul 9U) 
hoided Cost U/RWhl 80 81 81 90 94 99 104 109 115 111 111 Ill 
Aewenurs (OOOsl 155 186 811 850 891 9H 984 lOll 1085 lll9 1196 1156 

lncoae 5tateaent 
Expenses IOOOsl 

0 ' " 
40 41 u ., ., 51 54 56 59 62 65 68 

Insurance 11 11 11 u 15 15 16 11 18 19 10 21 
Property Tax 15 16 16 11 18 19 20 21 22 21 H 25 
Depree iat ion ACR5 911 me 1111 1111 1111 
Interest 486 m U1 m 196 166 HI m w 191 119 u 

> Total Expenses 1465 18T6 1191 11J1 m4 C51 410 186 346 300 248 188 
I 

N Pre-Tax I ncoae I OOOs I -110 -1090 -980 -921 -861 1-' 486 561 U1 m 818 9C8 1061 

Pre-Tax Cash Flow 
5ourcrs of Funds 

PTI + Depree iat ion 202 w 196 )50 m 486 561 Ul m 838 9C8 1061 
' Debt Funds 1584 

Equity Funds 561 282 1911 
Total Sources 561 282 5158 w 196 )50 m 486 561 U7 m 838 948 1061 

Uses of Funds 
Capital Equipaent 561 182 5555 
Debt Repayaent 116 154 m 199 116 m 291 330 m m m sea 
Tot a I fixed Uses 56) 181 5691 154 11S 199 116 m 291 330 m m m 548 

Funds Avai I able 1000s) 0 0 66 ') 121 151 189 230 21Z 311 3U m m 519 

Tax Effect on Equity 
Pre-Ta• lncoae -110 -1090 -980 -921 -861 486 561 Ul m 838 948 1061 
lncoae Taxes f501 -m -545 -490 ·4U -m w 181 m 310 m m m 

Federal Tax Credits uo 
State Tax Crrdi ts Net 191 

Tax Savings (liability) 1181 545 490 464 m -w -181 -m -110 -m -He -534 

After Ta• Net Equity Cash Flow -561 -Z81 -118 618 612 614 620 -u -9 
_, 

-5 -6 -9 -IC 

IRR on Equity D.IU 
Project Cash Flow -563 -282 -3911 1016 1010 1015 IOU m w 410 m 518 5U 511 
Project IRR 0.098 
NPV Depreciation fl51 4008.188 



NO ETC, 10 IIV[STR[NT TAX CREDIT 

Saa II Hydro Project: li1ited Partnership (I O/l/8S I 
As SUIPt ions 

Capacity IRWI 2.2 
Capital Cost (Killion II 6.4 
Capacity factor 0.49 
Debt fraction 0. S6 
Loan hr1 ( yrs I 12 
Interest Rate 1.m 
Avoided Cost U/RWhl 80 
federal Tax Credits 1.00 
NY State lTC 1.06 
lead T ilf (yrsl 2 
Tax Rate 1.51 

Year 1984 1985 1986 1981 1988 1989 1990 1991 1992 1991 1994 1995 1996 1991 

Output (RWhl 9UJ 9U3 9U3 9Ul 9H3 9UJ 9U3 9U3 9Ul 9Ul 9U3 9Ul 
Avoided Cost 11/RWhl 80 8l 81 90 94 99 104 109 m 121 121 m 
Rnenues (000sl m 186 811 m 892 9ll 984 lOll 1085 1139 1196 1256 

lncoae Statuent 
Elpenses ( OOOs I 

0 & " 40 42 u 46 " 51 54 56 59 62 65 68 
Insurance 12 ll ll u 15 15 16 11 18 19 20 21 
Property Tax 15 16 16 11 18 19 20 21 22 23 24 25 
Depree I at ion ACRS 960 uo8 IW IJU llU 
Interest 486 m 441 m 196 366 HI 292 w 191 ll9 14 

~ 
Tot a I Expenses ISll 1946 1865 IBU 1821 451 m 386 H6 300 248 188 

I 
N Pre-Tax lnco•e (000sl -m -1161 ·IOC8 -994 -m 486 563 641 m 838 948 1061 N 

Pre-Tax Cash flow 
Sources of funds 

PTI + Depreciation 202 w 296 )50 m m 563 641 m 838 948 1061 
Debt funds 3584 
(qu ity funds 563 .. 282 1911 
Total Sources 563 282 me w m 35D m 486 563 641 m 838 948 1061 

Uses of funds 
Capital Equip1ent 563 282 m5 
Debt Repay1ent 136 154 m 199 m m 291 330 m m 483 548 
Total fixed Uses 563 282 5691 154 115 199 m m 291 BO m m 483 548 

funds hallable (000sl 0 0 66 93 121 151 189 230 212 311 364 m 465 519 

Tax Effect on Equity 
Pre-Tax lncoae -158 -1161 -IOC8 -994 -929 486 563 641 m 838 948 1061 
lnc01e Taxes t50i -319 -580 -524 -m -4u 2H 282 m HO m m 5H 

federal Tax Credits 0 
State Tax Credits Met 192 

Tax Savings (liability! 511 580 524 m 464 -2H ·282 -m -310 -m -m -534 

After Tax Met Equity Cash flow -563 -282 -1334 6U 645 648 654 -13 -9 -6 -5 -6 -9 ·U 

IRR on Equity 1.055 
Project Cash flow -563 -282 -4539 1062 IOU 1058 1018 m U1 m m 518 5U 511 
Project IRR 0.075 
NPY Depreciation f15l mun 



31 . ... 

CCRS 

Saa II Hydro Project: li1itrd Partner$hip I I 0/l/BS I 
l$$UIPt IOO$ 

Capacity (RWI 2.2 
Capital Co$t !Ri II ion ll ,_. 
Capacity factor U9 
Debt fr act ion 0. 56 
loan Trr1 (yr$) 12 
lntrre$t Ratr l.llS 
Avoided Cost 1$/RWh) 80 
federal Tax Credits I 
MY State lTC 1.06 
Lrad T i1e lrrs) 2 
Tax Rate I.SI 

har I9U 1985 1986 1981 1988 1989 1990 1991 1992 1993 199' 1995 1996 199} 

Output (RWh) 9W 9W 9W 9W 9U3 9W 9Ul 9Ul 9W 9Ul 9U3 9Ul 
Avo idrd Cost U/RWh) 80 83 8J 90 ,. 99 lOt 109 liS 121 Ill m 
Rnenurs 1000s) m }86 811 ISO 892 931 9U IOH lOBS 1139 1196 1256 

lnc01e State1ent 
hpen$ts !ODDs) 

0 l " •o '2 u ., n 51 5• 56 59 62 65 68 
Insurance 12 I] u .. 15 IS 16 IJ 18 19 20 21 
Propertr Tax 15 16 16 IJ 18 19 21 21 22 23 u 25 
Depreciation CCAS C5 su IOU 909 m 691 U6 678 710 U9 781 m 0 
Interest m m w m 396 366 m 292 w 197 139 u 

> Total Expenses 1091 1582 1m 12" 1168 ID98 1099 ID96 10,. 1081 651 188 
I 
~ Pre-Tax lnco1e (ODOs) -w -m -m -w -216 ·161 ·liS -61 -10 58 m 1061 

Pre-Tax Cas' '· ~. 
'. of r und$ 

PTI +Depreciation 202 w 296 350 m m m 641 m 838 948 1061 
Debt fund$ 35U 
Equity funds 56] 282 1971 
Total Source$ m 282 me w 296 350 m m m 641 m 838 948 1067 

Uses of funds 
Capital Equip1ent 563 282 5m 
Debt Repa~ent 136 IS. m 199 226 256 291 m m m m 5'8 
Total fixed Uses 56] 282 5691 15• m 199 226 m 291 m m m m 5•8 

funds hal I able (ODDs) 0 0 66 93 121 151 189 230 212 m 3U m m 519 

Tax Effect on Equltr 
Pre-Tax lnc01e -uz -196 -612 -w -216 -161 -liS -63 -10 58 m 1061 
lnc01e Taxes tSOl -Ill -398 -306 -222 -138 -80 -58 -32 -5 29 269 5U 
Tax Credits: federal 0 
State Tax Credits Net 192 
Tax Savings (llabll ltrl m 398 306 222 138 80 58 32 s ·29 ·269 -5U 

After Tax Met Equitr Cash flo• -m -282 -t5•2 m m m m 310 no 3f9 369 385 196 ... 
IRA on [quitr 1.076 
Project Cash f I on -m -282 -'HJ 879 826 783 751 U9 786 82S 867 i 908 148 571 
Project IRR 0.080 
MPV DepreCiation fiSI 1m.m 





(_ 

• 

CCAS, TAl RATE ' lSI, WOW-DEDUCTI81LITY Of STATE TAXES 

Slldll Hydro Projrct: Li•itrd Partnership 110/l/851 
Assu~t Ions 

Capacity (ftMI 2.2 
Capital Cost (ftillion II u 
Capacity Factor O.t9 
Debt Fraction 0. 56 
loan ler• (y"l 12 
lnterrst Ratr a.m 
Avoidrd Cost (1/Uhl 80 
federal Tax Credits • MY State lTC 0.06 
lead 1 i•e (Y"I 2 
Tar Rate 1.15 

Year 19U 1985 1986 1981 1988 1989 1990 1991 1992 1993 199. 1995 1996 1991 

Output (ftMhl 9Ul 9Ul 9Ul 9Ul 9Ul 9Hl WI 9Hl 9Ul 9Ul 9Ul 9Ul 
Avoided Cost U/ftMhl 80 8) 81 90 ,. 99 10. 109 liS 121 121 m 
Rrvenuu IODhl ISS 186 811 850 892 m 98. lOB lOBS lll9 1196 1256 

lnco•r State•ent 
Expenses (000s) 

0 l " •o f2 u .6 ., Sl s• 56 59 ' 62 65 68 
Insurance 12 ll ll .. IS IS 16 11 18 19 20 21 
Property Tax IS 16 16 11 18 19 20 21 22 21 2• zs 
Depreciation CCRS CS su IOU m m "' U6 618 110 H9 181 .10 0 
lnterrst 186 m U1 m 196 366 lll 292 w 191 ll9 H 

)> Total Expenses 1091 1582 U29 129. 1168 1098 1099 1096 109. 1081 651 188 I 
N 
\.Jl Prr-Tax lnco•e (00051 -uz -196 -612 -IU -216 -161 -liS -61 -10 58 m 1061 

Pre-Tax Cash floM 
Sources of funds 

PTI t Depreciation 202 w 296 JSO m 186 563 611 m 838 918 1061 
Debt funds 3581 
Equity funds 563 282 1911 
Total Sources 563 282 me w 296 ISO m 186 S6l 611 m 838 ~ ,.8 1061 

Uses Of Funds 
Capita I Equ i p~ent 56) 282 sm 
nebt Repay1ent 136 15. 115 199 226 m 291 310 m m m 5•8 
Total fixed Uses 563 282 5691 15. m 199 226 256 291 m m m m 5•a 

funds hai labh (000s) 0 0 66 93 121 151 189 210 212 ll1 lU m m m 
Tax Effect on Equity 

Pre-Tax lnco•e -uz -196 -612 -w -216 -161 -liS -61 -10 58 539 1061 
lnco•e Taxes fl5l -120 -m -w ·ISS -91 -56 -lo -22 -l 20 188 lU 
Tax Credits: federal 0 
State Tax Credits Net 18. 
Tax Savings (liabi I ity) 50. m 2U ISS 91 56 IO 22 I -20 -188 -m 

After Tax Met Equity Cash flaM -561 -282 -UOI m ))6 106 286 286 313 m 361 193 m U6 

IRA on Equity 0.012 
Project Cash floMs -m -282 -1m 810 801 180 169 180 819 859 901 916 850 U2 
Project IRA 0.091 
NPV Depreciation 1151 191Uil 



SAS[CA~E 

WJ~;:l: Electric Only IID/8/85) 
lssuapt ions 

Plant Capacity (ftWl ID 
Ca;;ital Cost l"illior. Sl IU Fuel Price 2.ZZ 11/"Btu) 
Capacity Factor D.lD Heat Rate 1215D 18tu/kVhl 
Debt Fraction 0.40 lnfl. Rate 0.05 
loan Tera (yrs) 10 
Interest Rate D.U 
Ta> Rate 0. 50 
Federal Tax Credits D.ZO 
lead Tiae (yrs) I 

Year 198S 1986 1987 1988 1989 1990 1991 1992 1991 .,. 199S 1996 1991 
Output 
Electricity Sales (ftWh) 61120 61120 m2o 61l2D 61120 61120 61120 61120 61l2D 61120 61l2D 61l2D 

Energy Price IS/kwh) O.DlD o.m 0.079 0.081 O.D87 0.091 D.D96 O.IDD . O.IDS 0.111 0.116 0.122 
Capacity IS/kwh) 0.016 0.011 0.018 D.DI9 O.D20 0.021 0.022 D.021 0.024 D. DZS 0.021 O.D28 

Total Revenues (DDOsJ SZH S6C1 ms 6221 6512 68S9 l2D2 1562 194D 8lll 8754 9191 

I nco~e Stateaent I 

Expenses IOODsl 
Fue I wood Cost 16SI llll 1820 1911 20D6 2101 2212 2321 2439 m1 2689 2823 
0 & " 1190 IH9 1112 1311 IU6 1519 1594 1614 me IU6 1918 2D15 
Insurance IU lSI 159 "} 115 184 193 2D1 21 J 221 m 246 
Property Tax 105 liD 116 122 128 IH Ul us 155 161 111 180 
ftanageaen t Fee IU 151 159 167 m 184 191 201 m 22l m m 
lntrrest SO& 764 111 663 601 Sll m m 25• ll5 0 0 

> Depreciation ACRS 19U 2851.2 2121.6 2721.6 2721.6 
I Total Expenses (ODDs) 5981 lDIO JDD1 1128 1251 4658 n&l 49D9 SOli 5151 S267 mD N 

0\ 
Pre-Tax lnco•e (ODDs) -710 -1168 -ID79 -9D7 -121 22DI 2419 26SJ 29D9 3186 3187 3661 

Pre-Tax Cash Flo• 
Sources of Funds 

'PTI + Depreciation 12H 1484 1643 IBIS ZDOI 2201 2419 2651 29D9 1186 3481 3661 
Debt Funds mD 
Equity Funds 2592 6048 
Total Sources mz llOH usc 1643 1815 2DOI 2201 zm 26S1 2909 3186 H87 3661 

Uses of Funds 
Capital Equipaent m2 11808 
Debt Repayaent 298 HD 387 Ul 501 m 65. 145 m 969 
Total Uses zm 121D6 HO 187 Ul 5Dl m 6S4 145 BSD 969 

Funds hai I able I ODDs) 0 m IU~ 1256 1374 U9B 1628 1765 1908 2059 2Zll 3487 3661 

lax Effect on Equity 
Pre-Tax lncoae -liD -1168 -1019 -9D7 -721 2201 2m 2651 29D9 3186 H87 3661 

lncoae Taxes 1 5D7. -m -684 -m -m -160 1100 1209 ll26 145C 1593 IJH 1811 
Federal Tax Credits 2880 

Tax Savings (liabi Illy) 1215 6U 519 m 360 -J 100 -12D9 -ll26 -1454 -1593 ·JUJ -1811 
After Tax Net Equity Cash FloN -2592 -1811 1827 1195 1827 1858 m m 581 60C 624 IUJ 1811 

IRR on Equity 0.260 
Project Cash F lo• -m2 ·6936 2549 2541 26DO 2662 1366 Ul4 1506 1581 1660 1141 1831 
Prcject IAR 0.119 
NPV Depreciation@ 151 8S4S. D5 

' 
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NO ENERGY lU CR£011 

Wood: £1ectric Only 110/Z/851 
hsu1pt ions 

Plant Capacity (MWl 10 
Capital Cost l"illion Sl U.f Fuel Price 2.ZZ IS/M8tul 
Capacity Factor 0.10 Heat Rate 12150 (8tu/kWhl 
Debt fraction uo lnfl. Rate 0.05 
loan hr1 (yrs) 10 
Interest Rate o.u 
la• Rate o.so 
Federal fa• Credits O.ID 
lead li1e lyrsl I 

Year 1985 1986 1981 1988 1m 1990 1991 1992 1993 199C 1995 1996 1991 
Output 
Electricity Sales IMWhl 61320 61320 61320 61320 61320 61320 61320 61320 61320 61320 61320 61320 

Energy Price U/kwhl 0.010 0.015 0.019 0.083 0.081 0.091 0.096 0.100 D.l05 0.111 0.116 0.122 
Capacity IS/kwh) 1.016 0.011 0.018 1.019 0.020 O.OZI 0.022 0.023 O.OH 0.025 0.021 0.028 

Total Revenues (000sl 52H 5U3 5925 6221 6532 6859 1202 1562 mo 8331 me 9191 

lnc01e State1ent 
Expenses I OOOs l 

Fuelwood Cost 1651 1133 1820 1911 2006 2101 2212 2323 2m 2561 2689 2823 

0 ' " 
1190 12C9 1312 1311 lU6 1519 1m 16H 1158 IU6 1938 2035 

Insurance IU 151 159 161 m IU 193 203 213 223 m m 
Property Ia• 105 110 116 122 128 IU Ul IC8 155 163 Ill 180 
Managuent Fee IU 151 159 161 m IU 193 201 213 22J m m 

!l> Interest 806 1U 111 66) 601 531 .so m 25C m 0 0 I Depreciation ACRS zm 1010 zen ZBH ZBlJ N 
-...! Total Expenses IOOOsl 6091 1169 1155 1219 HU me U83 C909 5031 51\1 5261 5530 

Pre-Tax lnc01e (000sl -818 -1526 -1230 -1058 -812 2201 2m 2653 2909 1186 U81 3661 

Pre-!a• Cash Flow 
Sources of Funds 

Pll + Depreciation IZH uu 160 1m 2001 2201 2m 2653 2909 1186 H81 3661 
Debt Funds mo 
Equity Funds 2592 60C8 
Total Sources 2592 110C2 uu 16H 1815 2001 ZZOI 2m 2653 2909 1186 H81 3661 

Uses of Funds 
Capital Equip1ent 2592 11808 
Debt Repay1ent 298 HO 381 Ul 503 m 65C H5 m 969 
Total Uses 2592 12106 HO 381 Ul 503 m 65C us m 969 

Funds Available (OOOsl 0 936 IIU 1256 IJH U98 1628 1165 1908 2059 2211 H81 3661 

Ta• Effect on Equity 
Pre-Tax I nc01e -818 -1526 -123D -1058 -812 2201 2m 26~1 2909 1186 H81 3661 

lnco•e Taxes f 501 -m -163 -615 -529 -m 1100 1209 1326 usc 1593 IH3 1831 
Federal Tax Credits IUD 

Tax Savings (liabll ityl IU9 163 615 529 m -1100 -1209 -1326 -usc -1593 -IUj -1831 I After Tax Met Equity Cash Flow -m2 -3263 1901 1811 1903 19U m m 581 60f 62C lU3 1811 

IRR on Equity 0.195 
Project Cash Flow -m2 -em 2629 2616 2m zm 1366 lflf 1506 1581 1660 llH 1811 
Project IRR O.U9 
NPV Depree iat ion f 151 9019.11 



NO fTC, NO lTC 

Wood: f lectr ic Only (10/2/851 
ASSUIPt ions 

Plant Capacity '"~I 10 
Cap ita I Cost l"i Ilion II IU fuel Price 2.22 11/"Btul 
Capacity factor 0.10 Heat Rate 12150 IBtu/kMhl 
Debt fraction 0. 40 lnfl. Rate 0.05 
loan Ter• (yrs) 10 
Interest Rate e.u 
Tax Rate 0.50 
Federal Tax Credits 1.00 
Lead Tlae (yrs) I 

Year 1m 198£ 1987 1988 1989 mo 1991 1992 1~93 ~~~~ 1995 199£ 1991 
Output 
Eltctriclty Sales I"Wh) 61320 61l20 61320 61320 61l20 61320 £1120 £1320 61320 61320 61l20 6U20 

Energy Price IS/kwh) 0.010 0.075 0.079 0.083 0.087 0.091 0.09£ 0.100 0.105 0.111 0.116 0.122 
capacity 11/kwh) 0.01£ 0.011 0.018 0.019 0.020 0.021 0.022 0.023 0.024 o.m Q.OZJ 0.028 

Total Revenues 1000s) me 56H m5 6221 6532 685~ 1202 75£2 mo 8331 8154 9191 

lncoae Statuent 
hpeoses I OOOs I 

Fue I wood Cost 1£51 IJH IB20 1911 2006 2107 2212 2323 2m 25£1 2£B9 2823 

0 ' " 
1190 -1249 1312 1311 IU£ 1519 IS94 "H 1158 ISC£ 1938 zm 

Insurance IU 151 159 1£7 m IU 193 203 213 223 m ZC6 
Property Tax 105 110 116 122 128 IU Ul ICB 155 1£3 Ill lBO 
llanage•ent Fu IU 151 159 1£1 m 184 193 203 213 223 m 2C£ 
Interest 806 l£4 lll m 611 531 ~50 359 25~ m 0 0 

~ Depree iat I on ACRS 2160 31£8 3024 3024 lOU I 
N Total Expenses 1000s) 6199 1321 JJO£ JHO ms me ClBJ 4909 5031 5151 52£7 mo 
CXl 

Pre-Tax I ncoae I OOOs I -92£ -1£84 -13BI -1209 -1023 ZZDI 2CI9 2m 2909 318£ H8l 3£61 

Pre-Tax Cash F lo• 
Spurces of Funds 

PTI t Depree tat I on IZH usc 1£43 1815 2001 2201 w~ 2653 2~0~ 3186 3C81 3661 
Debt Funds 5160 
Equity funds 2592 6048 
Total Sources 2592 13042 uu I£U 1815 2001 2201 2CI9 2653 2909 JIB£ H81 3£61 

Uses of Funds 
Capital Equipunt m2 1180B 
Debt Repayaent m HO JB1 w 503 m 65~ us B50 9£9 
Total Uses 2592 1210£ HO 387 Ul m m m 145 m "' 

Funds Available 1000s) 0 93£ IIU 125£ IJH In& 162B 11£5 1908 2059 2211 H81 3661 

Tu Effect on Equity 
Pre-Tax I nco1e -926 -1684 -13BI -1209 -1023 2201 2419 2653 2909 JIB£ HBJ 3661 

lncoae lues I 501 -m -842 _.,1 -£05 -512 1100 1209 1326 1154 1593 1143 IBll 
Federal Tax Credits 0 

Tax Savings (liability) m 8C2 691 605 512 -1100 -1209 -132£ -us• -1593 -IHJ -IBJI 
After Tax Net Equity Cash Flow -m2 -C£49 19B6 194£ 191B 2009 521 m 5BI 6U £24 IU3 IBll 

IRA on Equity o.us 
Project Cash Flow -2m -9JOB 2JOB 2£92 2751 2BI3 13££ UH 1506 1581 1££0 IHJ IBll 
Project IRR 0.124 
NPV Depreciation@ 15~ 9m. 50 
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Wood: [ltrtrir Only 110/2/85) 
Assuapt ions 

Plant Capacity IRWl 10 
Capital Cost (Ri II ion ll IC.4 fuel Pr ire 2.22 U/R8tu) 
Capacity factor 0.70 Heat Rate 12150 (Btu/kWh) 
Debt frart ion 0.40 lnfl. Rate 0.05 
loan Ttra (yrs) 10 
lntertst Ratr O.IC 
Taa Rate o. 50 
federal Tax Credits 0 
lead Tlae (yrs) I 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 19H 1995 1996 I 1991 
Output 
Electricity Sales INWh) 61320 61320 61320 61320 61320 613l0 61320 61320 61320 61320 61320 61320 

Energy PrIce l 1/k~h) 0.010 o.m 0.079 0.083 0.087 0.091 0.096 0.100 O.IOS 0.111 0.116 0.122 
Capacity lt/k~h) 0.016 O.Oll 0.018 o.m D.020 0.021 0.022 0.023 0.024 0.02S 0.021 0.028 

Total Revenues 1000s) szu SU3 ms 6221 6S32 6859 1202 m2 1940 am 87S4 9191 

lnroae Statraent 
Exptnsts (000s) 

fue l~ood Cost 1651 llll 1820 1911 2006 Zlll 2212 2323 2m 2561 2689 2823 
0' " 1190 1249 1312 1311 IU6 1519 IS94 1674 me 1846 1938 2m 
lnsuranct IU lSI IS9 161 m , .. 193 203 213 m m m 
Property Tax lOS 110 116 122 128 IU 141 ICB ISS 163 Ill 180 
llanageaent f u IU lSI IS9 167 m IU 193 203 213 223 m 246 
lntrrest 806 lU lll m 601 531 450 3S9 254 m 

> Depreciation CCAS CS 1224 2W 2045 1186 ISSS ICS4 IS26 1599 1695 1151 922 
I Total Expenses !ODDs) S263 6S06 63Zl 6192 6086 6112 6310 6SOl 6116 6909 6199 mo N 

1.0 

Pre-Tax lncoae 1000s) 10 -au -m 29 U6 w 892 lOSS 1224 1429 ms 3661 

Pre-Tax Cash f to~ 
Sources of funds 

PTI + Depreciation 1234 ICU IU3 IBIS 2001 2201 2419 26S3 2909 1186 3487 1661 
Debt funds mo 
Equity funds 2S92 6048 
Total Sources 2592 11042 1484 1641 IBIS 2001 2201 2419 2m 2909 1186 1481 1661 

Uus of funds 
Capital Equlpaent 2m 11809 
Debt Repayaent 298 HO 387 Ul SOl m 654 us 8SO 969 
Total Usn 2592 12106 HO 187 w m m 654 us 8SO 969 

Funds hallablt 1000s) 0 936 IIU 12S6 1174 IC98 1628 ll6S 1908 20S9 2211 1481 1661 

Tax Effect on Equity 
Pre-Tax I ncoae 10 -au -402 29 U6 w ,892 lOSS 1224 1429 ms 1661 

lncoae Taxes t SOl s -m -201 IS m m U6 S2l 612 114 1283 1831 
federal Tax Credits 0 

Tu Savings !liability) -s m 201 -IS -m -m -U6 -m -612 -114 -1283 -1831 
After Tax Net Equity Cash flo~ -2m -5117 m5 1457 1359 1275 1255 1!18 1381 IU7 1502 2204 1831 

JAR on Equity 1.131 
Project Cash flo~ -2592 -10176 2297 2202 m2 2079 209] 2197 2305 2424 2m 2204 1831 
Project I RR 0.121 
NPV Depreciation t 151 88U.I9 



CCAS, LOWE~ RARGINAL TAX ~ATE 

Wood: Electric Only 110/2/85) 
lssu1pt ions 

Plant Capacity I"WI 10 
Capital Cost l"i II ion II IU Fuel Prier 2.22 lli"8tul 
Capacity Factor 0.10 Heat Rate 12150 18tu/kWh) 
Debt Fraction o.•o lnfl. Rate o.os 
loan Ter1 (yrsl 10 
Interest Rate o.u 
Ta• Rate 0.35 
Federal Tax Credits I 
lead Ti1r lyrsl I 

Year 1985 1986 1981 1988 1989 1990 1991 1992 1993 1994 1995 1996 1991 
Output 
Electricity Sales IRWh) 61320 61320 61320 61320 61320 61320 6132D 61120 61320 61320 61320 61320 

Energy Prier 11/kMh) 0.010 o.m 0.019 1.083 1.081 0.091 0.096 0.100 1.105 0.111 0.116 0.122 
Capacity U/kMhl 8.016 0.011 0.018 1.019 0.020 0.021 0.022 0.023 0.014 o.m 0.021 0.028 

Total Revenues 1000s) 52U 560 m5 6221 6532 6859 1202 1562 mo em 81S4 9191 

lnc01r Statr1ent 
Expenses IOOOsl 

FuriMood Cost 1651 11ll 1820 1911 2006 2101 2212 2l23 2439 2561 2689 2823 
0 I R 1190 IH9 1312 llll 1416 1519 1594 1674 1158 IU6 1938 2035 
Insurance w lSI 159 161 115 IU lq] ?0] 213 223 m 246 
Property Tax 105 110 116 121 128 IH ICI 1'8 ISS 163 Ill 180 
"anageoent f <~ IU 151 159 161 115 184 193 203 2ll 223 m 246 
Interest 806 1U 111 663 601 511 m 159 254 m 
Deprrciat ion CCRS C5 IW ?lll 2045 1186 1m us. 1526 1598 1685 1151 922 

> Total hpenses 100011 5261 6506 6121 6192 6086 6112 6!10 6501 6116 6908 6189 5530 I 
w 
0 Pre-Tax lnco•r 1000s) 10 -au -m 29 U6 UJ 892 1055 1m 1419 2565 1661 

Pre-Tax Cash floM 
Sources of Funds 

PTI t Depreciation IW 1484 1641 1815 2001 2201 2419 2653 2909 1186 H81 3661 
Debt Funds mo 
Equity Funds 2592 6048 
Total Sources 2592 13042 1484 160 1815 2001 2281 W9 2653 2909 ]186 Hal 3661 

Uses of Funds 
Capital Equip1rnt zm 11808 
Debt Repay1ent 298 HO 387 Ul SOl m 654 U5 850 969 
Tot a I Uses m2 12106 HO 381 w m m 65~ us 850 969 

Funds Available IOOOsl 0 m IIU 1256 llH IUS 1628 1165 1908 2059 2211 H81 3661 

Tax Effect on Equity 
Pre-Tax lnc01e 10 -864 -m 29 446 UJ 892 1055 1224 1429 zm 3661 

lnc01e Taxes t 35\ 4 -302 -141 10 156 261 312 369 428 500 898 1281 
Federal Tax Credits 0 

Tax Savings lllabi lltyl -4 302 141 -10 -156 -261 -112 -369 -m -soo -898 -1281 
After Tax Net (qulty Cash F IOM -mz -SIIS IU6 1391 1364 1HZ 1361 1452 1539 1630 1111 2589 2380 

IRR on Equity o.u8 
Project Cash F I oM -2592 -10114 2168 2142 2136 2145 2205 Zlll 2«63 2601 2153 2589 2380 
Project I RR 0.129 
NPV Oepreciat ion t 151 8814.19 
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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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