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Section 1. Program Overview

1.Program Overview

The RELCOST Financial model, a Microsoft Excel® spreadsheet template, is used for
evaluating the financial viability of energy projects. It can be used to evaluate a variety
of factors key to project success, such as the minimum power sales or carbon offset price,
the optimum mix of equity and capital to attract investors, or sensitivity to incentives.

Financial modeling is used throughout the development phase of an energy project by
stakeholders including lenders, equity investors, policy analysts and project developers.
Each stakeholder has individual interests and needs that can greatly differ. Lenders need
to make corporate financial projections to see how the project will perform in the short,
medium and long term to judge the likelihood the project’s loan can be repaid. Equity
investors want corporate financial projections to see if they will make enough profit to
justify investing. Governments and policy analysts may want to see that the project is
selling energy at a fair price. Developers seek to prioritize projects and technology
alternatives to direct limited capital.

RELCOST provides three general methods to evaluate the viability of a project: life cycle
cost analysis, use of pro forma statements, and use of financial ratios. Life cycle cost
results calculated by RELCOST are the net present value, equity and project internal rate
of return, benefit cost ratio, and discounted and simple paybacks. Pro forma financial
statements (Income Statement, Cash Flow Statement, Balance Sheet, and Sources/Uses of
Funds Statement) are created for each project year in the 20-year analysis period. Use of
financial ratios and other financial performance indicators enable the RELCOST user to
evaluate project financial outcomes under various model scenarios.

Results are displayed on a Financial Scorecard in a stop-light chart (Red-Yellow-Green)
for quick assessment. A palette of sensitivity factors for many inputs is side by side with
the Financial Scorecard to facilitate conducting “What If” evaluations. Adjusting
sensitivity factors on key project inputs enables the user to determine those factors that
represent the greatest amount of risk to the project, obtain guidance on key points of
negotiation, identify break-even values, and examine alternative scenarios.

Flexible user inputs include capital costs for construction, funding (equity, grants, and
loans), operating costs (purchased fuels, labor, materials/expendables, etc.), taxes and
fees (depreciation, tax credits, franchise costs, tax rates, etc.), cost escalation factors,
income from energy, power and co-product sales, and income from sales of carbon
offsets, renewable energy credits and renewable energy production incentives. Input
worksheets are summarized in Table 1 and output worksheets in Table 2.

! Note: users are free to modify the spreadsheet as needed for their projects. However, the copyright
notice—as well as the Washington State University Extension Energy Program logo and credit for
development of the tool—must be left unchanged.
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Worksheet Inputs Results and Calculated Values
General e Project summary ¢ Plant operating factors
e Financial assumptions
o Dispatch factor and availability
o Project notes
Whatlf o Escalation forecast (none, likely, aggressive, conservative) ¢ Financial scorecard

Sensitivity factors

Graphs

Financial Indicators

“Stop light” rules for financial scorecard

Capital Expenditures

Three user-defined categories for cost estimates

e Contingency and contractor profit factors

Total expenditures

Depreciation

Depreciation base, salvage value and schedule for tax and shareholder purposes

Depreciation

Funding Plan

Borrowed funds, equity, grants

Purchased Fuels

Descriptions, purchased units and unit costs

Purchased fuel costs

O&M

Four user-defined categories for O&M expenses

e Operating labor, insurance, property taxes

Operating reserve account deposits and withdrawals

Total O&M costs, including inflation, escalation, plant
operating factors, and sensitivity factor

MajorExpense e Expenses such as major overhauls e Total costs, including inflation, escalation, plant operating
factors, and sensitivity factor
Sales ¢ Nine user-defined categories for sales products (e.g., electricity, heat, biogas, co- | e Revenues from sales, including inflation, escalation, plant

products, etc.)

operating factors, and sensitivity factor

Offsets, RECs

Carbon offsets, renewable energy credits (RECs), and production incentives

Revenues from offsets and incentives related to sales,
including inflation, escalation, plant operating factors

Taxes & Fees

Federal, state and local tax rates
Tax credits
Franchise fees, percent

Royalty payment

Income tax payments
Net income before taxes (reference)
Franchise fees

Dividends

Maximum payout
Percent of net profit after taxes

Net profit after taxes (reference)
Dividend payments

Cash Accounts

e Interest rates on cash account and operating reserve account

Floats for accounts receivable & payable

Deposits, withdrawals and balances of cash account and
operating reserve account

Cost Escalation

Escalation factors for likely, conservative and aggressive forecasts

Total escalation factors including forecast factors & general
inflation

Cost Allocation

Allocation of costs to multiple revenue streams

Depreciation_Factors

Depreciation factors used in calculating depreciation

Spider_Diagram

Sensitivity factors on selected parameters, such as CapEXx or sales price, and
results of a selected performance measure, such as net present value

Spider diagram
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Table 2. Summary of Output Worksheets*

Output

Worksheet Description
Funding Schedule e Amounts borrowed and annual payments on interest
and principal of borrowed funds
e Amounts of equity investments and grants
O_Purchased_Fuels e Quantities and costs of purchased fuels
(escalated and non-escalated)
O_Operating_Costs e Variable and fixed operating costs
(escalated and non-escalated)
O_Operating_Income e Income from sales, environmental credits and

production incentives (escalated and non-escalated,
with and without sensitivity factors)

O_IncomeStatement (Tax) | e Income statement: gross income, operating income, net
O_IncomeStatement (SH) profit before and after tax

e Sales income detail

e Cost of sales detail

e Operating expenses detail

O_BalanceSheet (Tax) e Assets, liabilities and shareholder funds
O _BalanceSheet (SH)
O_UseOfFunds e Sources of funds
e Uses of funds
O_CashFlow e Cash flow summary for operations and financing
activities

* The names of worksheets intended to be printed out as forms begin with “O_".
The worksheets “Calcs_Life_Cycle_Cost,” and “Calcs_Financial Indicators,” “_Data,” are used as
calculation space and do not contain input or output.
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2. Getting Started

Saving to a New File Name

Be sure to save the original RELCOST spreadsheet in a back-up folder. When beginning
a new project, create a separate folder for the project and save the spreadsheet to a new
file name.

Setting Up Excel

The first time you use RELCOST, you must make sure certain calculation options are
selected in Excel, as shown in Figure 1 and Figure 2.

In Excel 2003:
1. Go to the “Tools” menu and select “Options”. Then click on the “Calculation”
tab.
2. Under “Calculation” select “Automatic”.
3. Check “Iteration”.
a. Set the maximum iterations to 100.
b. Set the maximum change to 0.0001.
4. Click on OK to accept the changes and close.

In Excel 2007:

1. Go to the “Excel Options” from the Office Button.

2. Click on the “Formulas”.

3. Under “Calculation Options”,
a. Set Workbook Calculation to “Automatic”.
b. Set the maximum iterations to 100.
c. Set the maximum change to 0.0001.

4. Click on OK to accept the changes and close.

Also, in Excel 2007, enable macros:
1. Go to the “Excel Options” from the Office Button.
2. Click on the “Trust Center”.
3. Click on “Trust Center Settings”
4. Click on “Macros”
5. Select either
a. “Enable all macros”, or
b. “Disable all macros with notification”. If you select this option, Excel will
show “Security Warning: Some active content has been disabled” when
you open a RELCOST file. From the warning, go to “Options” and select
“Enable this content”
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Figure 1. Microsoft Excel 2003 Calculation Options
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Figure 2. Microsoft Excel 2007 Calculation Options
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Starting a RELCOST Model

When opening RELCOST in Excel 2003 you will see an Excel security warning as
shown in Figure 3. Select “Enable Macros” to continue. (In Excel 2007, the security
warning will appear as in Figure 4 if macros are not enabled.)
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Figure 3. Microsoft Excel 2003 Security Warning — Select “Enable Macros”
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Input & Output Cell Colors

In general, cells for data input are blue and cells providing output are green (see Figure
5). Cells containing background information or calculations are left white.

Figure 5. Input & Output Cell Colors
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3. Model Inputs

Information on the project is input in the 18 worksheets summarized in Table 1.

“General” Tab

A description of the project, financial assumptions and plant operating factors are entered
on the “General” tab, as shown in Figure 6, Figure 7, and Figure 9. Space at the bottom
of this sheet is reserved for entering detailed notes about the project and analysis.

The project life specified here is used in the life cycle cost analysis. Note the federal tax
class life for calculation depreciation is specified on the “Depreciation” tab by selecting
the appropriate depreciation schedule.

Figure 6. Project Summary and General Information

PROJECT SUMMARY

Project ABC Industrial Plant

Location Washington State

Description Topping Cycle CHF Project

Notes Electricity generated by Comb Cycle Gas Turbine & Steam Turhine

Low pressure steam from steam turbine is used in plant.

Scenario

GENERAL

Project Life 20|years
First Year of Project 2010

Figure 7. Financial Assumptions: Discount and General Inflation Rates

FINANCIAL ASSUMPTIONS
Discount rate 6.00%
General inflation rate 3%

Discount Rate

The discount rate is the opportunity cost of capital as a percentage of the value of the
capital. That is, it represents the return on investment forgone elsewhere by committing
capital to the project under consideration. The discount rate is used to calculate the
present value of future cash flows and so quantifies the time value of money and allows
for meaningful comparisons across years. For example, a discount rate of 10% means
that an investor is indifferent to whether he receives $1.00 today versus $1.10 a year from
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today. The discount rate is used in calculating a project’s net present value, benefit-cost
ratio, levelized costs and other financial indicators of a project’s performance.

Selecting a Discount Rate

Selecting an appropriate discount rate is very important in project evaluation. Many
planners maintain that an appropriate determination of the discount rate is even more
important than accurate estimates of investment and operating costs. As an example of
its importance, capital intensive projects with lower fuel costs, such as many renewable
energy projects, are disadvantaged by high discount rates compared to less capital
intensive projects with high fuel costs. This is illustrated by comparing the levelized cost
of energy produced in the two scenarios compared in Figure 8. In one, initial capital
expenditures are high and fuel costs are low and in the other capital expenditures are low
and fuel costs high, all else being equal.

The discount rate that is chosen depends on the interested stakeholders and the type of
project. For example, a government project might use the federal discount rate, which is
the interest rate charged to commercial banks on loans they receive from their regional
Federal Reserve Bank's lending facility. Aggressive private investors might use a
discount rate of 12%. More conservative private investors might use a money market
rate of about 7%. Equity investors may choose a discount rate of about 7% above the
return on government bonds, which historically have averaged about 3% annually. A
project with a variety of interests might use a melded rate.

The primary U.S. federal discount rate ranged between 2% and 13% from 1971 to 2008,
as shown in Figure 10. From 2000 to 2008, the federal discount rate averaged 4%.
Background on the U.S. federal discount rate can be found online at
www.federalreserve.gov/monetarypolicy/discountrate.htm.

Updates on the federal discount rate can be found online from the Federal Reserve Bank
of New York at www.newyorkfed.org/markets/statistics/dlyrates/fedrate.html.
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Figure 8. Comparison of Levelized Cost of Electricity for Capital Intensive
vs. Fuel Intensive Scenarios

Levelized Cost of Electricity
of a Capital Intensive vs Fuel Intensive Scenarios
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General Inflation Rate

The general inflation rate is the rate at which the general level of prices for goods and
services is increasing and correspondingly the rate at which purchasing power is
decreasing. Inflation is measured by changes in the Consumer Price Index. The U.S.
general inflation rate ranged between 1.6% and 13.5% from 1971 to 2008, as shown in
Figure 11. Between 2000 and 2008, it averaged 2.8%. Data on the Consumer Price
Index is available from the U.S. Bureau of Labor Statistics at
www.bls.gov/cpi/tables.htm.

Plant Operating Factor

The plant operating factor, also referred to as the capacity factor, is the ratio of the energy
produced by a plant to the energy that could have been produced at continuous full power
operation. The plant operating factor is the product of the dispatch factor and the
availability, which are entered on the “General” tab. As an example of these two factors,
consider a wind farm. The dispatch factor indicates how much of the power that can be
generated occurs at times when there is a market for it. Availability indicates how much
of the time the plant is available to generate power during the times when it can be sold.

The dispatch factor and availability are often related to other factors. The user may
optionally choose to enter data in terms of parasitic plant losses, partial year operation
factor, resource depletion, transmission loss, scheduled maintenance, and curtailment
factor. The dispatch factor and availability would then be calculated by entering the
following equations:
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e Dispatch Factor = 1 - Curtailment Factor
e Availability = (1-Parasitic Plant Losses) * (1-Partial Year Operation Factor) * (1-
Resource Depletion) *(1- Transmission Loss) *(1- Scheduled Maintenance)

Table 3 shows typical resource depletion rates for several generation resources. Table 4
shows data for typical plant operating factors of selected community-scale renewable
energy technologies. A useful resource for capacity factors of wind projects is the
California Energy Commission’s Wind Performance Reporting System program available
at http://wprs.ucdavis.edu/.

Table 3. Typical Annual Resource Depletion of Renewable Generation
Resources

Generation Resource Annual Resource Depletion
Geothermal 4%
Hydropower — New Small Scale and 1%
Capacity Upgrade of Existing
Ocean Wave 1%
Wind 1%
Combined Cycle Gas Turbine 0.2%
Coal and Biomass Integrated Gasification 0.05%
Combined Cycle ( IGCC)

Biomass Combustion 0.10%
Solar Photovoltaic 0.5%

Figure 9. Plant Operating Factor

2011 2012 2013 2014 2015
Project Year 1] 2| 3| 4| 5|

PLANT OPERATING FACTOR
Dispatch Factor [a] 10 100 003 002 10
Foailability [capacity] Factar (b] 443 B3% ik ik LRk
Flant Oper ating F actar 443 B3 B3z B3 B3

FACTORS AFFECTING DISPFATCH HACTOR [Optional, enter in Formulas above]
Curtailment Factor [a) 0.0 0.0 0.0 0.0% 0.0

FACTORS AFFECTING AYAILAEBILIT|Y [Optional, enter in Formulas above

Farasitic plant los=es [b] 10005 1005 10,02 1005 10005
Fartial year operation Factor [b] A00 b0 5.0 5.0 5.0
Fezource depletion [b] 0.1 0.2 0.3 0.4 0.5
Transmission loss [b] 205 2.0 2.0 2.0 205
Scheduled maintenance [b] 0.5 0.5 054 0.5 0.5

10
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Table 4. Typical Plant Operating Factors of Selected Energy Technologies
for a Sample of Projects in California*

Technology Size Plant Operating Factor (%)
(MW) | Minimum | Average | Maximum

Advanced Anaerobic Digesters (Food <20 83 86 92
Industry) !
Landfill Gas* <20 75 85 90
Biogas - Waste Water Treatment * <20 80 85 93
Solar Photovoltaic — Fixed Tilt * <20 14.1 16.2 17.5
Solar Photovoltaic — Tracking * <20 18.3 21 23
Wind * <20 12 25 37
Hydroelectric — In Conduit * <20 10 51 90
Biomass Combustion 28-38 75 85 90
Geothermal - Binary 15 80 90 95
Hydro — Small Scale 15 12 30 61
Solar 25 26 27 28
Onshore Wind Class 3/4 50 34 37 41
Conventional Combined Cycle Natural 500 50 75 90
Gas

1. Building and Community Scale Renewable Technology Costs, KEMA, 2009,
www.energy.ca.qov/2009 energypolicy/documents/2009-08-25 workshop/presentations/index.php

Table 5. Typical Construction Times for Selected Energy Project Types

Year 1 (%) | Year 2 (%) | Year 3 (%)
Natural gas simple and combined cycle 100 0 0
Biomass ICCC, small-scale hydro, wave, solar 100 0 0
Coal IGCC 80 20 0
Biomass combustion - stoker 90 10 0
Geothermal - binary 40 40 20
Geothermal - flash 35 35 30
Wind 90 10 0

Source: Comparative Costs of California Central Station Electricity Generation, California Energy
Commission, August 2009, http://www.energy.ca.gov/2009publications/CEC-200-2009-017/CEC-200-

2009-017-SD.PDF.

11
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Figure 10. Primary Federal Discount Rate,* 1971 to 2008

From www.newyorkfed.org/markets/statistics/dlyrates/fedrate.html

* Primary credit is available to generally sound depository institutions on a very short-term basis.
Secondary credit is available to depository institutions not eligible for primary credit. From 2003 to 2008,
the secondary discount rate was 0.5 percentage points greater than the primary discount rate.

Figure 11. General Inflation Rate, 1971 to 2008*

* Extracted from the U.S. Bureau of Labor and Statistics, “Consumer Price Index History Table”
ftp://ftp.bls.gov/pub/special.requests/cpi/cpiai.txt.
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“Whatlf” and “Financial Indicators” Tabs

The “Whatlf” tab shows results of life-cycle-cost analysis and other indicators of
financial performance. The sensitivity factors on this tab can be used to quickly evaluate
alternate scenarios and options, as explained below, with results displayed on the same
screen.

The “Whatlf” tab also contains figures graphically showing information from pro forma
statements. These are discounted cash flows, cash balance, operating costs and net profit
after taxes over a 20-year period.

Life-Cycle-Cost Analysis Results

Results of the life-cycle-cost analysis are provided on the “WhatlIf” tab, as shown in
Figure 12. In the example shown, the internal rate of return on equity investments was
20.9% with a project life of 20 years and discounted payback was 7.0 years.

For a discussion of internal rate of return, discounted payback, net present value and
benefit cost ratio refer to the section “Life Cycle Cost Analysis.” To see comments on
how these values are calculated, pass your mouse over the labels in the spreadsheet.

Internal Rate of Return Calculator

The equity and project internal rate of return are not automatically updated when changes
are made to the rest of the spreadsheet. To update results, click the red calculator icon to
the right of the life-cycle-cost results. When results need updating, the message “Click
the calculator below to update IRR” will appear in red above the icon.

In most cases there will be only one value for the IRR, but in some cases there are two. If
there is not a second value, “Value2” will equal exactly zero.

The solver for the IRR requires an initial guess and searches for a certain number of
roots. The defaults are 10% and 3, respectively. If unreasonable or unlikely values for
the IRR are displayed (such as very large positive or negative values or exactly zero for
both values) modify the initial guess.

Note if you have not enabled macros in Excel, the IRR calculator will not run. Refer to
Section “Getting Started”.

13
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Figure 12. Life Cycle Cost Analysis Results on the "Whatlf" Tab

RESULTS
Project Life 20 VYears Click the calculator below to update IRR
Life Cycle Cost Analysis ¥alue Yalue2 Update‘ Guess Huut51
Equity IR G 20,85 0.0 0.0 3
Froject IFR G v 0.0 E 0.0
fet Present Walue i + 44TEZED
EBenefit Cost Fatio [After Taz) G 2.00
After-Tax Discounted Payback. b T.0}years
Simple Pagback ¥alue
Simple Payback [Cale Method 1] b 32| years
Simple Payback [Cale Method 2_j years

Financial Scorecard

The Financial Scorecard on the “Whatlf” tab displays a number of indicators of the

financial health of the project in a specified year. This “scorecard year” is entered in the
blue cell at the top of this section. Inthe example shown in Figure 13, the project had a
gross margin of 59.7% and a debt-to-equity ratio of 0.48 in the fourth year of the project.

For a discussion of profitability ratios, liquidity measures, cash flow ratios, leverage
ratios and levelized costs, refer to the section “Financial Indicators.”

Flagging Poor, Marginal and Good Financial Indicators

In the Financial Scorecard and Life-Cycle-Cost Analysis sections on the “WhatIf” tab,
colors are used to indicate poor, marginal and good performance. Poor values are shown
in red, marginal values in yellow, and good values in green. The ranges of values
considered good, marginal or poor are selected by the user on the “Financial Indicators”
tab, as shown in Figure 14.

For financial indicators for which high values are preferred, minimum and maximum red
(MIN Red and MAX Red) values and maximum yellow (MAX Yellow) values are
specified. An example is the project internal rate of return (Project IRR). In the example
shown in Figure 14, a Project IRR of 40% and greater (MAX Yellow) is given a green
light. A yellow light will be given for Project IRRs over 20% (MAX Red) and up to 40%
(MAX Yellow). Values less than 20% receive a red light.

14
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For financial indicators for which low values are preferred, maximum yellow (MAX
Yellow) and maximum green (MAX Green) values are specified. An example is the
discounted payback. In the example shown in Figure 14, a green light will be given for
paybacks up to 2 years (MAX Green). A yellow light will be given for paybacks
between 2 (MAX Green) and 5 (MAX Yellow.) Any value of 5 or greater will be given a
red light. (If the discounted payback does not payback within 20 years, its value will be
“N/A.”)

Poor, marginal and good values for levelized costs are defined similarly, as shown in
Figure 15. Because low costs are preferable, MAX Yellow and MAX Green values are
entered.

Figure 13. Financial Scorecard on the “Whatlf” Tab
FINANCIAL SCORECARD

Scorecard ‘l‘earl 4
Profitability Ratios Yalue
Gross Margin G BA.T7H
Operating Margin G A2.4
Fre - Tax Margin G A7
After - Tax Margin G 363
Liquidity Measures
Current Ratio G 413
Acid Test Ratio G 413
Cash Flow Ratios
Debt Service Coverage Fiatin:|| G 5.5
Leverage Ratios
Dlebik ko Equity G 0.43
Diebt il 326
Exquity i ET.4%
Debt-Asset Ratio G 0.04
Interest Coverage G E9.43
Levelised Cost [Pre-Tazx)
1Electricity Sales G FE0ET] 0w hr
£ Heat Sales il F0.00] FMAMbEY
3 Sales1 i #0.00] FMARbEY
4 Sales 2 i #0.00] FMAMBEY
§5Sales 3 il F0.00] FMAMbEY
E Sales 4 i) #0.00] FMARbEY
T 5ales b i F0.00) FMAMBEY
§5Sales B il F0.00] FMAMbEY
8 5ales 7 i F0.00] FMARbEy
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Figure 14. Definition of Poor, Marginal and Good Values for Financial
Indicators — “Financial Indicators” Tab

| FINANCIAL INDICATORS & RATIOS

Scorecard Year= |4 Tellow Green
Financial Indicators [Period end values) Risk Yalue | Risk Level MAX MAX
Equity IRR EV.2% G 03 1622 Bl
Project IFR B8 i 0% 20 40
et Present Value 3 27096917 G 0,007  $20,000,000
Dizcounted Payback [years] -- After Tax 4.5 N
Benefit-Cost Fatio [AFter Tax) 7.4 G 1} 1 15
Frofitability Ratios
Grozshargin RO G 0 a0 B>
Operating Margin B2.4% G 0 265 B>
Pre - Tax Margin BT G 0% 205 A%
Afrer - Tak Margin 3B.3% G 0% 155 305
Liquidity Measures
Current Ratio 41.28 G -9349 1 1
Acid Test Ratio 4128 G -9339 1 1
Cash Flow
Dlebt Service Coverage Ratio 5449 G -99499 1
Leverage Hatios
Diebt to Equity 043 G 1.80 1.00
Dbt J2Em i B0 20
Enquity E7.4% i 0% Bl g0
Diebt-Asset Ratio 0.04 G
Interest Coverage E9.45 G i} 1 il
Effective Interest Cost (3] B.07% N 1557 %)

Figure 15. Financial Indicators — Levelized Selling Prices — “Financial

Indicators” Tab

| SALES & INCOME

Scorecard Year= | 4

Levelized Cost [Pre-Taz) |

Risk ¥Yalue

Tellow

Green

Hi5k Le“el _

1Electricity Sales

RS

MAK

G

2 Heat Sales

58.85

3 Salest

4 Sales 2

BSales 3

B Sales 4

7 Galesh

G 5alesk

= ||| |=|=]|<|=

on |on fen | en [on [on |en fon (=

9 Sales ¥

o [ [ | | [ | | |6

Sensitivity Factors

Sensitivity factors can be used to vary input parameters to quickly examine the effect of
different scenarios on project viability. Sensitivity factors are essentially multipliers of
various inputs. Entering a sensitivity of 100% indicates values are as entered on other
tabs. For a discussion of sensitivity analysis and break-even analysis refer to the section

“Financial Modeling Process.”

In performing a sensitivity analysis, first a base model is established, entering the most
likely values for all parameters. Once the base model is established, sensitivity factors
for parameters such as interest rates, capital costs, funding plan, energy tariffs, etc. are

varied one at a time. Re-run the model as many times as necessary, altering one

parameter at a time.
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In the example shown in Figure 16, a sensitivity factor of 150% has been entered for the
sales price of electricity. This means that the sales price that was entered on the “Sales”
tab — $50/MWh in this example (not shown) — is multiplied by 150%. The new sales
price of $75/MWh is shown to the right of the sensitivity factor. All results are
recalculated using the new value. Values on the “Sales” tab remain as entered.

Sensitivity factors can also be used to compare alternate scenarios. The example shown
in Figure 16 is from an analysis of an anaerobic dairy digester project for which three
energy sales options were considered: electricity generation with sales to the utility grid,
sale of upgraded biogas into the natural gas pipeline, or sale of biogas to a nearby private
industry. In the case shown, we were looking at the option of selling electricity. Sales
of upgraded gas and biogas have been “turned off” by entering zero for their sensitivity
factors. Other parameters associated with these options can also be adjusted. For
example, to look at natural gas sales we would need to not only zero out electricity sales
but also renewable energy credits and production incentives since these are only for
electricity generation. Differences in capital, major expenses, and operating expenses for
each scenario can also be adjusted using sensitivity factors.

At the bottom of the Sensitivity Factors section, space is provided for entering user-
defined sensitivity factors. In the example shown, sensitivity factors have been entered
that are used in the funding plan (proportion of debt to equity financing and grants.)

Escalation Forecast

At the top of the Sensitivity Factors area on the “Whatlf” tab, an escalation forecast type
(likely, aggressive, or conservative) is selected. This will correspond to escalation rates
entered on the “Cost Escalation” tab. In the example shown in Figure 16, a “Likely”
forecast is selected.

17



Section 3. Model Inputs

Figure 16. Anaerobic Digester Example — “Whatlf” Tab (examining
scenario of selling electricity to the utility grid at 150% the values entered
on the “Sales” tab)

SEHSITIVITY FACTORS

Escalation Forecast Type  |Likely

Environmental Credits & Prod Incentives 1=t ¥1 Unit Costs

Carbon Credits: 100% F0.00 % perton

Renewable Energy Credits 100% F10.00 F per Mk

Federal RE Production Incentivel100% F15.00 F per Mk

Local RE Production Incertives [100% F0.00 |5 per kit

Income

1 Electricity Sales 150% Fr5.00 Fadhr

2 Upgraded Gaz Sales to Pipeli 0% F0.00 Emahdbotu

3 i7as 1o Private Industry 0% F0.00 Fmahdotu

4 Tipping Fees: Egg Breakage  |100% F0.05 % per gallon

5 Tipping Fees: Vegetable Was100% F2.00 |F perton

G Tipping Fees: Other 100% F50.00 F perton

7 Co-prod: Fiber (Bedding, Com100% F2.00 |F per vard

2 Co-prod: Effluent to neighlborif 100% F0.05 |F per gallons

9 Heat Sales to Co-Located Gre100% F5.00 Emhdiotu

Purchased Fuels

1 Biomass 0% ki - $Ton

2 Coal (Anthracitic) 0% ki - $Ton

3 Coal (Bituminous) 0% ¥ - | $Ton

4 Electricity 0% ¥ - | vk

5 eothermal Energy 0% 5 - FmBTU

& Municipal Waste 0% ¥ - $Ton

7 Matural Gas 0% ki - JTherm

2 Oli (Heswy 0% 5 - BTherm

9 il fLight 0% i - | $iTherm

10 Waste Heat 0% i - CEmBTU

Expenses 1st 5 Years

Capital Expenses 100% F YIA3B226 Total Sthywr

hgjar Expenses 100% Jl ¥ 21,087 Ave

O&M Expenszes 100% F 1114756 Ave

Insurance Expenze 100% 5 33,268 Ave

Property Taxes 100% ki - Ave,

Tax Credits {optional) 1st 5 Years
Federal 100% b 356 811 |Total Sthowr
State 0% i - |Total Sthowr
Local 0% ki - | Tatal Sth wr
Operation 1st 5 Years
Flart Cperating Factar [100% g7% [Ave.

User-Defined Factors (Optional)

Federal tax credits 0% ki - |Total Sth wr
State tax creditz 0% ¥ - |Total Sth ywr
Local tax credits 0% ¥ - |Total Sth yr
LT loan to Equity 50% F 1950000 LT loan
DOE Grant 100% $ 14 000,000 |Total
BETC Credit (lump sum) 100% F 2100000 |Total

18



Section 3. Model Inputs

“Capital Expenditures” Tab

RELCOST provides space for entering a number of initial capital expenditures in three
general categories. The term initial capital expenditures refers to the cost to install a
project immediately without construction interest or escalation effects. Initial capital
expenditures are also referred to as “instant costs” or “overnight costs.”

Suggested categories are Engineered Equipment, Construction and Commodities, and
Staff and Other Costs (see Figure 18). However, all titles and descriptions are optional
on this tab and can be modified to reflect the actual project. For example, if only a total
cost is known, a single lump sum can be entered into any of the category areas with all
else zeroed out. What is important in calculations is the overall subtotal of these three
categories, which is used in calculating below-the-line and total expenditures.

For reference, capital costs of electricity generation plants in the U.S. in June 2008 are
shown in Figure 20. Useful references that contain a wealth of data on typical costs
include:

e Comparative Costs of California Central Station Electricity Generation, Figure 8,
www.energy.ca.gov/2009publications/CEC-200-2009-017/CEC-200-2009-017-
SD.PDF

e Renewable Energy Cost of Generation Update, KEMA Inc., August 2009,
Publication No. CEC-500-2009-0.84, www.energy.ca.gov/2009publications/CEC-
500-2009-084/CEC-500-2009-084.PDF

e Building and Community Scale Renewable Technology Costs, Kema, Inc,
Oakland, CA, workshop presentation, August 10, 2009
www.energy.ca.gov/2009_energypolicy/documents/2009-08-
25_workshop/presentations/index.php

e Turning the Corner on Global Warming Emissions: An Analysis of Ten Strategies
for California, Oregon and Washington, Table 15,
www.oregon.gov/ENERGY/GBLWRM/docs/B-TellusTurningtheCorner.pdf

e Levelized Cost of Energy, Presentation by Lazard Ltd. to the National Association
of Regulatory Utility Commissioners, June 2008,
www.harucmeetings.org/Presentations/2008%20EMP%20L evelized%20Cost%20
0f%20Energy%20-%20Master%20June%202008%20(2).pdf

“Below the Line” Expenditures

Contingency and contractor profit factors are applied to the sum of the sub-totals of the
three general categories. In the example shown in Figure 19, the subtotal for costs
entered in the three general categories is $7,136,226. A contingency factor of 10% and
contractor profit factor of 8% are applied (or 18% of $7,136,222 equals $1,284,521.)
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Total Expenditures

In the Total Expenditures area, costs and below-the-line expenses are totaled. The
sensitivity factor from the “Whatlf” tab and cost escalation factors from the “Cost
Escalation” tab are applied. In the example shown in Figure 19, a sensitivity factor of
85% was entered (85% of $8,420,747 equals $7,157,635.) No escalation is shown in this
example because all capital expenditures occurred in the first year.

Table 6 shows typical installed costs in 2009 for several renewable energy technologies.

Table 6. Installed Costs of Selected Community Scale (<20MW) Renewable
Energy Technologies for a Sample of Projects in California*

R _ Installed Costs ($/kW)_
Minimum | Average | Maximum
Advanced Anaerobic Digesters (Food Industry) $2,033 $4,769 $15,250
Landfill Gas $1,000 $2,000 $2,400
Biogas - Waste Water Treatment $3,044 $3,471 $4,074
Solar Photovoltaic — Commercial Fixed Tilt $3,000 $7,960 $16,000
Solar Photovoltaic — Tracking $5,500 $7,340 $10,500
Wind $2,000 $2,500 $4,000
Hydroelectric — In Conduit $1,156 $1,968 $3,853

From Building and Community Scale Renewable Technology Costs, KEMA, 2009
www.energy.ca.qov/2009 energypolicy/documents/2009-08-25 workshop/presentations/index.php
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Figure 17. Projected Trends in Initial Capital Expenditure ($ Per kW) in

2009 Dollars
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Source: Comparative Costs of California Central Station Electricity Generation, Figure 8,
www.energy.ca.gov/2009publications/CEC-200-2009-017/CEC-200-2009-017-SD.PDF

Figure 18. Capital Expenditures
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Froject ‘l‘earl 1 | 2|
Engineered Equipment
Baoiler | # 1,900,000
Turbine generator | 1,400,000
wood drger | 275,000
AFC | % 250,000
Aszh handling | 195,000
Chimmney kS 75,000
Vezzels | # 10,0010
Euchangers/Condensers | 17,000
Fumps | % 115,000
Coclingtower | % 30,000
Storage tanks kS 90,000
Fuel handling kS 125,000
Fackaged systems | 112,000
‘whater treatment | 56,000
Electrical equip. | # 226,000
Instrumentation | # 195,000
Sub-Total 5859000 | $ -
Construction and Commodities

Sitework. | # 136,000
CAnerata werk + EF NN
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Figure 19. Capital Expenditures — “Below the Line” and Total Expenditures

i i g oW

|

[

|

Sub-Total [for the 3 categories of costs above]

% T136.276 % - % - %
Below the line

Contigency Factor 10002 10,002 10.00%

Contractor profit Fackar .00 2005 2002
| Contingency | § Tiagzzll % -l % BE
Contractar profit [ § 670,595 | & & &
Sub-Total £ 1,284,521 | % £ ¥

Total Ezpenditures

Total [Mon-escalated, Mo Sensitivitg] | $ 2420747 | % % k5
Total [Mon-escalated, wizenszitivity] | § 767635 | £ % ¥
Total [Escalated « sensitivity] | $ F157 636 | £ -l % - %
Accumulated | F TB7.E35 | £ TI87 635 | & 757635 | &

Figure 20. Capital Cost ($/kW) Comparison of Conventional and Renewable

Energy Projects (2008)*
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Capital cost estimates by Lazard Ltd were based on the following:
e Low end capital cost of crystalline solar PV project represents single-axis tracking crystalline and high
end represents fixed installation. Single value of $5000 per kW below the low-to-high range is based
on a leading solar crystalline company’s guidance of 2010 total system cost of $5.00 per watt.
e Capital cost of thin-film solar PV project is based on the leading thin-film company’s guidance of 2010

total system cost of $2.75 per watt.

e Low end capital cost of solar thermal plant represents solar trough and high end represents solar tower.
e  Capital cost of biomass co-firing represents retrofit cost of existing coal plant.
e High end capital cost of integrated gasification combined cycle (IGCC) plant incorporates 90% carbon

capture and compression.

Capital cost of coal plant is based on advanced supercritical pulverized coal. High end incorporates 90%

carbon capture and compression. Adapted from Levelized Cost of Energy Analysis, presentation by Lazard
Ltd. to the National Association of Regulatory Utility Commissioners, June 2008,
www.narucmeetings.org/Presentations/2008%20EMP%20L evelized%20Cost%200f%20Energy%20-

%20Master%20June%202008%20(2).pdf
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“Depreciation” and “Depreciation_Factors” Tabs

Depreciation takes into account that the value of tangible assets generally declines over
time. It is a basic expense of doing business and impacts cash flow and earnings.
Depreciation practices are governed by tax laws of both federal and state governments. It
is essential to monitor changes in tax law and depreciate assets with care, relying on
experts who fully understand current tax law. The information in this User’s Manual is
provided for explanatory purposes only in using RELCOST and should not be relied on in
calculating taxes.

The way depreciation of capital expenditures is calculated in RELCOST is specified on
the “Depreciation” tab. Depreciation is often calculated differently for tax purposes and
internal purposes. Therefore, two sections are provided on the “Depreciation” tab. In the
top section, depreciation for tax purposes is specified and depreciation for internal
purposes is specified below this. For tax purposes, depreciation is often accelerated and
is calculated using tax depreciation tables based on tax law. For shareholder and internal
purposes, we are concerned with profitability from a “real” cash perspective.
Depreciation for internal purposes is often calculated using either straight-line
depreciation or based on debt principal payments. References to the “Capital
Expenditures” tab near the top of the sheet are given for convenience in calculating the
depreciation base.

Depreciation Factors

Factors used in calculating depreciation for both purposes are entered on the
“Depreciation_Factors” tab, as shown in Figure 22. These factors give the percentage of
an asset’s cost that can be recovered each year. Data from the U.S. Internal Revenue
Service (IRS) depreciation tables have been entered as default values. Below the default
values, there are blank lines to enter factors for other schedules, such as schedules for
countries other than the U.S.  Depreciation factors are automatically “looked up” when
the user selects a depreciation schedule in the drop-down menus on the “Depreciation”
tab, as shown in Figure 21. Note that “debt principal payments” is also one of the default
choices on the drop-down menus of depreciation schedules.

Selecting a Depreciation Schedule from the Drop Down Menu

The default factors are taken from the IRS’s Modified Accelerated Cost Recovery System
(MACRYS) from tables given in Appendix A of IRS Publication 946 “How to Depreciate
Property,” which can be obtained online. The key used on RELCOST’s dropdown menus
of schedules identifies four characteristics of the IRS’s MACRS schedules, as follows:

e Asset class, which defines property life in years

e Depreciation method (200% declining balance, 150% declining balance or
straight line)

e Convention, which establishes when the recovery period begins (half-year, mid-
quarter, or mid-month)

e Quarter that the property was placed in service (Q1, Q2, Q3 or Q4)
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In the example shown in Figure 21, the depreciation schedule key
20YR~150DB~MQ~Q4 has been selected for the first year’s base. This means the
property has a 20 year life, is depreciated using the 150% declining balance method and
mid-quarter convention, and was placed in service in the fourth quarter.

Salvage Value

Salvage value is the estimated value of an asset at the end of its useful life after
depreciation. Salvage value can be negative if the asset requires special treatment or
disposal at the end of its life. In RELCOST, salvage value is entered as a percentage of its
first cost. In Figure 21, a salvage value of 20% has been entered.

Depreciation and the Pro Forma Statements

Depreciation appears on the Income Statements, Balance Sheets and Cash Flow
Statement. Depreciation reduces a company’s earnings while increasing its cash flow.
Therefore, depreciation? is added back to cash inflows on the Cash Flow Statement and
subtracted from the gross income on the Income Statement. Accumulated depreciation
appears on the Balance Sheet to adjust the book value of assets.

Depreciation of Renewable Energy and Combined Heat & Power
Technologies

A number of renewable energy and combined heat and power technologies are classified
as five-year property under the MACRS. Such property currently includes:

A variety of solar electric and solar thermal technologies

Fuel cells and microturbines

Geothermal electric

Direct-use geothermal and geothermal heat pumps

Small wind (100 kW or less)

Combined heat and power (CHP)

For certain biomass property, the MACRS property class life is seven years. Eligible
biomass property generally includes assets used in the conversion of biomass to heat or to
a solid, liquid or gaseous fuel, and to equipment and structures used to receive, handle,
collect and process biomass in a waterwall, combustion system, or refuse-derived fuel
system to create hot water, gas, steam and electricity.

The federal Economic Stimulus Act of 2008, enacted in February 2008, included a 50%
bonus depreciation provision for eligible renewable-energy systems.

For more information, refer to the IRS Publication 946 and to the DSIRE database at
www.dsireusa.org.

2 Amortization and depletion would also be added back to cash inflows, but these are not included in
RELCOST. Amortization used in this sense is a method of recovering (deducting or writing off) the capital
costs of intangible assets over a fixed recovery period.

24



http://www.dsireusa.org/�

Figure 21

. Depreciation

Project Year

1

Section 3. Model Inputs

2

Depreciation for Internal Purposes (SH) (Expenditures with escalation and sensitivity factor

Class |
Description
Amount| $ 4,967,227 | $ 2,483,614
Salvage % 0% 0%
Depreciation Base| $ 4967227 | % 2483614 | $
Depreciation Schedule|07YR~SLINE~HY~ANY |20YR~150DB~MQ~Q4  |2DYR~150DI
Class Il 20YR ~150DB~HY~ANY
A
Amount 20YR ~150DB~MQ~Q3
Salvage % 20YR ~150DB~MQ~Q4
Depreciation Base| $ 20YR~SLINE~HY~ANY b
Depreciation Schedule|10YR~200DB~HY~ ﬁ:ﬁt}ﬁg:ﬂgzg; - PYR~150DI
Class Il
Description
Amount
Salvage %
Depreciation Base| $ - 3 - $
Depreciation Schedule|10YR~200DB~HY~ANY [10YR~200DB~HY~ANY [20YR~150DI
All Classes
Salvage| $ - $ - $
Depreciation Base| $ 4.967,227.20 | $ 2,483,613.60 | $
Total value| $ 4,967,227.20 | $ 2,483,613.60 | $
Calculated depreciation| $ 377,956.32 | $ 894,349.26 | $
Figure 22. Depreciation Factors
A B | ¢ | b | E | F | &6 ]
Inputs
OQutputs
f Project Year
Depreciation Schedule 1 2 3 4 5 5
02Y R~SLINE~HY ~ANY 0.2000 0.4000 0.4000
02YR~SLINE~MG~(11 0.3500 0.4000 0.2500
02 R~SLINE~MQ~3 0.1500 0. 4000 0.4000 0.0500
02YR~SLINE~MQ~114 0.0500 0.4000 0.4000 0.1500
03YR~150DB~HY~ANY 0.2500 0.3750 0.2500 0.1250
03YR~1500B~MO~C11 0.4375 0.2813 0.2500 0.0312
03YR~150DB~MA~C12 0.3125 034358 0.2500 0.0937
03YR~150DB~Ma~213 01875 0.4063 0.2500 0.1562
03YR~150DB~MQ~24 0.0525 0.46838 0.2500 0.2187
03YR~200DB~HY~ANY 0.3333 0.4445 0.1481 0.074
03YR~2000B~M~C11 0.5833 0.2778 0.1235 0.0154
03YR~2000B~MO~2 04167 03889 01414 0.0530
03YR~200DB~Ma~C3 0.2500 0.5000 0. 1667 0.0833
03YR~200DB~MQ~214 0.0833 0.6111 0.2037 01019
[ T R N | ) NP Y Y R mn AT [ [ g o g mn 2227 mn AccT
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Depreciation and the Section 179 Deduction

Typically, if business property has a useful life of more than one year, the cost must be
spread across several tax years as depreciation, with a portion of the cost deducted each
year. However, the provisions of Internal Revenue Code Section 179 allow some
property acquired for business purposes to be fully expensed in the year it is purchased.
Tax-law changes over the past few years have made this option much more appealing by
dramatically increasing the amount that can be written off immediately.

Refer to IRS publications (www.irs.gov/publications/p946/ch02.html) and to your tax
preparer to identify eligible property that may be written off in the tax year of purchase.

In RELCOST, the Section 179 deduction is selected by choosing “01YR~Section 179” on
the depreciation schedule drop-down list.
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Determining Class, Convention and Method under MACRS

In calculating depreciation, it is important to correctly determine an asset’s class, and the
convention and method of recovering its cost in accordance with federal and state laws.
Under the U.S. Internal Revenue Service’s Modified Accelerated Cost Recovery System
(MACRYS), property is assigned an asset class that determines the number of years over
which the cost can be recovered. Classes are defined in Appendix B “Table of Class
Lives and Recovery Periods” of Publication 946. In general, MACRS provides 3, 5, 7,
10, 15 and 20 year recovery periods for property other than real estate. Most property
falls into the 3, 5 or 7 year classes. The 10, 15 and 20 year classes generally include land
improvements and specialized types of buildings and other property.

The convention defines the point in time when the recovery period begins in the year the
asset is placed in service (half year, mid-quarter or mid-month.). Under MACRS, for
most depreciable property, a half-year convention must be used. This means that no
matter what month of the year you begin using the property, it is treated as if you began
its use in the middle of the year. The mid-quarter convention must be used if you place
more than 40% of your total new property for the year into service in the last quarter.

Method determines the rate at which the cost is recovered over its life. Under MACRS,
property in the 3, 5, 7, and 10 year classes is depreciated using the 200 percent declining
balance method. Assets in the 15 and 20 year classes are depreciated using the 150
percent declining balance method. Real property is always depreciated using the straight-
line method. Again, the percentages that can be depreciated each year under these
methods are determined by the tables in Appendix A of Publication 946. These tables are
automatically looked up in RELCOST when you select a depreciation schedule on the
drop-down menus.

Determining asset class in particular is not always straightforward since some property
may seem to fit the descriptions of more than one class in Publication 946. To illustrate
the importance of using a qualified tax preparer, consider a CHP system fired by biomass
derived from the waste of an industrial process, which generates electricity and steam for
both onsite use and sale to the local utility. Figure 23 below shows four excerpts from
Publication 946 Appendix B for 2008 returns® that might apply. In the first, Asset Class
00.4 includes electric generation equipment over a certain size for onsite industrial use,
which has a recovery period of 15 years under MACRS. Class 49.11 includes assets used
in electricity production for sale, which can be recovered over a 20 year life. Note also
the last section that identifies “certain property for which recovery period assigned.”
This section includes alternative energy property and biomass property, which have a
much shorter recovery period of 5 years. Also notice Class 49.5 which includes assets
used in “conversion of refuse or other solid waste or biomass to heat or to a solid, liquid,
or gaseous fuel,” which has a recovery period of 7 years.

® Note these excerpts are provided for explanatory purposes only. When preparing taxes, it is important to
refer to your tax preparer and the current IRS publication directly at http://www.irs.gov/pub/irs-
pdf/p946.pdf.
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Figure 23. Excerpts from IRS Table of Class Lives and Recovery Periods
for 2008 returns

Table B-2. Table of Class Lives and Recovery Periods

Recovery Periods
(in years)

Asset o . Class Life| GDS
class Description of assets included (in years) | (MACRS) ADS

DEPRECIABLE ASSETS USED IN THE FOLLOWING ACTIVITIES:

00.4 Industrial Steam and Electric Generation and/or Distribution Systems:
- Includes assets, whether such assets are section 1245 property or 1250 property, providing 22 15 22
such assets are depreciable, used in the production and/or distribution of electricity with rated
total capacity in excess of 500 Kilowaftts and/or assets used in the production and/or
distribution of steam with rated total capacity in excess of 12,500 pounds per hour for use by
the taxpayer in its industrial manufacturing process or plant activity and not ordinarily available
for sale to others. Does not include buildings and structural components as defined in section
1.48-1(e) of the regulations. Assets used to generate and/or distribute electricity or steam of
the type described above, but of lesser rated capacity, are not included, but are included in
the appropriate manufacturing equipment classes elsewhere specified. Also includes electric
generating and steam distribution assets, which may utilize steam produced by a waste
reduction and resource recovery plant, used by the taxpayer in its industrial manufacturing
process or plant activity. Steam and chemical recovery boiler systems used for the recovery
and regeneration of chemicals used in manufacturing, with rated capacity in excess of that
described above, with specifically related distribution and retum systems are not included but
are included in appropriate manufacturing equipment classes elsewhere specified. An example
of an excluded steam and chemical recovery boiler system is that used in the pulp and paper
manufacturing equipment classes elsewhere specified. An example of an excluded steam and
chemical recovery boiler system is that used in the pulp and paper manufacturing industry.

49.5 Waste Reduction and Resource Recovery Plants:
Includes assets used in the conversion of refuse or other solid waste or biomass to heat or fo a 10 7 10
solid, liquid, or gaseous fuel. Also includes all process plant equipment and structures at the
site used to receive, handle, collect, and process refuse or other solid waste or biomass in a
waterwall, combustion system, oil or gas pyrolysis system, or refuse derived fuel system to
create hot water, gas, steam and electricity. Includes material recovery and support assets
used in refuse or solid refuse or solid waste receiving, collecting, handling, sorting, shredding,
classifying, and separation systems. Does not include any package boilers, or electric
generators and related assets such as electricity, hot water, steam and manufactured gas
production plants classified in classes 00.4, 49.13, 49.221, and 49.4. Does include, however, all
other utilities such as water supply and treatment facilities, ash handling and other related land
improvements of a waste reduction and resource recovery plant.

Electric, Gas, Water and Steam, Utility Services:
Includes assets used in the production, transmission and distribution of electricity, gas, steam, 50 20 50
or water for sale including related land improvements.
49.11 Electric Utility Hydraulic Production Plant:

Includes assets used in the rg(draulic power production of electricity for sale, including related
land improvements, such as dams, flumes, canals, and waterways.
Certain Property for Which Recovery Periods Assigned
A. Personal Property With No Class Life
Section 1245 Real Property With No Class Life

12
40

=~

B. Qualified Technological Equipment, as defined in section 168(i)(2). - 5 5

C. Pro Used in Connection with Research and Experimentation referred to in section - 5 class life if
1 BB{e)éf}‘Eg{ no class
life—12
D. Altemative Energy Property described in sections 48(1)(3)(viii) or (iv), or section 48(1)(4) of the - 5 class life if
Code. no class
life—12
E. Biomass property described in section 48(1)(15) and is a gualifying small production facility - 5 class life if
within the meaning of section 3(17)(c) of the Federal Power Act (16 U.S.C. 798(17)(C)), as in no class
effect on September 1, 1986. life—12

Extracted from www.irs.gov/publ/irs-pdf/p946.pdf (2008 returns), for explanatory purposes only.
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“Funding Plan” Tab

Funding sources handled by RELCOST are loans (borrowed funds), equity investments,
and grants. For each, there can be 10 sources. In the example shown in Figure 24,
funding comes from two loans, three investors, and one grant.

Loans, equity investments and grants appear as deposits to the cash account on the “Cash
Accounts” tab. Total principal and interest payments and loan fees appear as withdrawals
in “Cash Accounts”.

The schedule of interest and principal payments, fees, and amounts received that result
are shown on the “Funding Schedule” tab.

Loans

RELCOST handles three types of loans: equal payment, municipal bonds or equal
principal.

With equal payment loans, the amount paid on the principal steadily increases and
interest payments decline such that the payment amount remains the same. With equal
principal loans, the interest varies but the principal payment stays the same throughout
the loan period.

Until a municipal bond matures, only interest payments are made. At maturity, the entire
principal payment must be paid. Money will need to be set aside in a reserve account so
when the time comes, this payment can be made (see “Cash Accounts” tab). The interest
on municipal bonds can be paid in annual payments or in a lump sum at the end of the
term.

Equity Investments and Grants

Equity investments and grants can be made as a lump sum or annually in a specified year.
If investments are made annually, the investment period in months is entered.

RELCOST’s life-cycle-cost analysis assumes grants and equity investments are entered in
lump sums. For accurate life-cycle-cost results (net present value, internal rate of return,
benefit-to-cost ratio and discounted payback) lump sums should be entered even if the
grant or investment is made over a number of years.
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Figure 24. Funding Plan

Source ¥
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Borrowed Funds

Inztitution

Eridge Loan

Eank

De=cription

‘working capital

Commercial Loan

Loan Type

Equal Payment

Equal Principal

Interest payment menthod [bonds only]

FPraoject Year

1

1

Loan Begin Manth

1

1

Loan Fees [* amount]

0000

1000

0000

Amount [#]

a00,000

1,000,000

Annual Interest Rate

0000

50003

0000

Term [months]

=11]

1]

Equity

Inyestor

Cwner 1

Owner 2

Chwner 3

Dezcription

12 af equity iny

M4 of equity iny

14 af equity iny

Project v'ear

1

1

1

Amount [#]

¥ 2,921,383

¥ 1,460,944

¥

1460944

Investment method

Lump Sum

Lump Sum

Annual P ayment

Inwestment Period [Annual pmt methiod any)

2

Grants

Inyeztor

USDa,

De=cription

SOA,

FPraoject Year

Amount [#]

¥ 1,000,000

Grant method

Lump Sum

Grant Feriod [Annual pmt method ony)

Notes and Calculation Space

For convenience on many of the tabs, space is provided for optional notes and user-
defined calculations, as shown in Figure 25.

Figure 25. Use of Notes and Calculation Space

] (=) = r 3 mn
MNotes and calculation space [optional]
¥ 30,000,000 | Capital Cost
i 3,150,000 | Additional ammount needed For positive cash Alow in year 1
A0 | Ratio of barrowed funds I:i: equity inwestment
7024 | of capital cost funded by OOE incentive
35%{| BETC incentive subtracting out OOE incentive
t 10,000,000 | BETC Magimum
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Financial Incentives, Grants and Loans

Financial incentives are available at the federal, state and local levels. Environmental or
philanthropic organizations may also make funding available for energy projects.
Incentives can take many forms, such as tax credits, deductions, exemptions,
depreciation, and production incentives, grants, low-cost loans, and marketing and
technical assistance. A database of many federal, local and utility financial incentives for
combined heat and power, renewable energy and energy efficiency projects is the
Database of State Incentives for Renewables and Efficiency (DSIRE) at
www.dsireusa.org.

In addition to government incentives, many utilities offer incentives for renewable energy
and combined heat and power systems as part of their demand side management (DSM).
Incentives can include technical assistance, low-cost financing or rebates. They might
also offer energy services through tariffs approved by state utility commissions. Keep in
mind that many utility incentives for industrial customers may not be included in the
DSIRE database since utilities often handle these on a case-by-case or custom basis. Be
sure to contact your utility directly.

Vendor financing is very common for energy technologies to stimulate markets. Vendor
financing is generally suitable for small projects of up to about a half million dollars.
Some large vendors do provide financing for larger projects.

The U.S. Department of Agriculture’s online A Guide to Funding Resources at
www.nal.usda.gov/ric/ricpubs/fundguide.html has resources and tips for obtaining
funding from many public, private and non-profit sources. The Municipal Research and
Services Center of Washington has also compiled many resources on locating and
obtaining funding that, while intended for Washington municipalities, are useful for a
broad audience: www.mrsc.org/subjects/finance/grants/grants.aspx.

Government grants are generally awarded through competitive procurement.
Solicitations for grants from all agencies within the federal government are available on
the website www.grants.gov/. The U.S. Department of Energy’s Office of Energy
Efficiency and Renewable Energy (EERE) posts solicitations for renewable energy
generation, renewable energy certificates, and green power at
www.eere.energy.gov/greenpower/financial/index.shtml.
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“Funding Schedule” Tab

Amounts received each year from sources specified on the “Funding Plan” tab and
principal, interest and loan fee payments are shown on the “Funding Schedule” tab.
Figure 26 and Figure 27 show the funding schedule that corresponds with the six funding
sources in the example shown in Figure 24.

Figure 26. Funding Schedule — Borrowed Funds

Project Year| 1] 2| 3l 4| 5|
Bormowed Funds
‘working capital |
| Amount Borrawed [ S00,000 1l 4 i % F %
Interest Payment | § -"$ - % - % - % - %
Frincipal Fayment | § (100,000 % (100,000 # (100,000 % (1000007 % (1000007 %
Total P&l | § (1000007 % (00,0007 % (00,0007 % [100,0007( % [100,0007| %
LoanFeez | $ - & - % - % - | % - &
Commercial Loan
amount Borrowed| $ 1,000,000 | § -1 % - % - % -1 %
Interest Payment | § (454171 % (364171 % [26.4171) # [15.4171) % [5.4171] %
Frincipal Fayment | § (2000001 % (2000001 % (200,000 % (200,000 % [200,000]1] #
Total P&l | § [2454171| % [235417]] % [2254171] % [215.417]] % [205.4171| %
LoanFees | 10,000 | % - % - % - % - %

Leasing Energy System Equipment

Leasing project equipment rather than buying provides several advantages. Lease
payments create the same kind of obligation that interest payments on debt create. They
are, however, more flexible in terms of adjusting to changes in technology and capacity
needs. Lease payments can be bundled to include other expenses such as maintenance
services, property taxes and insurance.

There are two ways of accounting for a lease: as an operating lease or a capital lease. In
an operating lease, the lessor (or equipment owner) transfers only the right to use the
property to the lessee. At the end of the lease period, the lessee returns the property to the
lessor. In a capital lease, the lessee assumes some of the risks of ownership and enjoys
some of the benefits. The lessee gets to claim depreciation each year on the asset and also
deducts the interest expense component of the lease payment each year. For more
information refer to the Financial Accounting Standards Board’s “Statement of Financial
Accounting No. 13” at www.fasb.org/pdf/fas13.pdf.

In RELCOST, a capital lease can be entered on the “Funding Plan” tab as if it were a loan.
In this way, interest payments will be deducted from taxable income. Its book value is
entered on the “Depreciation” tab. If lease payments are bundled with O&M expenses,
insurance, and property taxes, that portion of the payment might be entered as expenses
on the “O&M” tab.
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Figure 27. Funding Schedule — All Sources, Equity and Grants

Project Year 1 2 3 4 5

LoanFees | & % 3 £ kS G
All sources
Borrowed Amount | £ 1,500,000 | $ -| % -1 ¥ - | % -1 %
Interest Payment | [45.417)] % [35.417) % [25.417)| % [15.417)| % [5.417) %
Principal Payment | & [300,000)) £ (300.000) & (300,000} & (300.000) £ (300.,000) %
Total P&l | $  [345.417)| ¢ (335.417) ¢ (325.417)[ ¢  (315.417)) ¢ (305.417)) %
Loan Fees | % [10_000)| % - % -1 % -1 % -1 %
Accumulated Principal Pmts | ¢ [300,000)| $ (600,000)] ¢ (900.000)| $ (1.200.000)] $ (1.500.000) & (1
Unpaid Principal | 3 1,200,000 | 900,000 | $ 600000 ( £ 300,000 | £ - %
Equity
Source #1 ;3 2921559 | $ % ;3 % %
Source #2 3 1460,944 | § - % ;3 t %
Source #3 t VI0ATE | % FINATE | # b3 3 %
Source #4 ¥ -1 % R £ ¥ ¥
Source #5 ¥ 1 % % ;3 %
Source #6 ¥ 1 % % ;3 %
Source #7 ¥ 1 i % 3 i
Source #8 ¥ 1 i % 3 i
Source #9 ¥ % # $ 3 ;3
Source #10 ¥ - F - | & £ i ;3
Total | & 5,113,305 | $ FiD472 | % -1 ¥ -1 % -1 %
Aocumulated | & BN3305 | % RE4ITIT | & BA43TIT | % BA4ITTV | % BA4IVIT | &
Grants

usoa i 1,000,000 | % i § i i
Source §2 ¥ - ¥ ¥ i ¥
Source #I ¥ % £ £ § £
Source #4 ¥ % £ £ § £
Source #5 ¥ % £ £ ¥ £
Source #E ¥ % £ £ ¥ £
Source #7 ¥ % ¥ £ § £
Source #E ¥ % ¥ £ § £
Source #3 ¥ % ¥ £ ¥ ¥
Source #10 £ -| % - % aE: -| % - F

Total 1,000,000 $0 30 30 $0

Accumulated $1,000,000 41,000,000 31,000,000 41,000,000 41,000,000
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Energy Service Company Agreements

Energy service companies (ESCOSs) are an important resource to consider in financing
and implementing a project. There is a broad range of business models an ESCO might
offer. Depending on the contract, an ESCO may provide financing, design,
commissioning, operation and maintenance, and monitoring, or some subset of these
services. The system may be owned by either the ESCO or the project owner. The
ESCO may assume full responsibility for non-performance or the risk may be shared.
Several examples of ESCO models are summarized in Text Box 1 on page 10 of the
World Bank GEF Energy Efficiency Portfolio Review and Practitioners’ Handbook,
which is available at http://siteresources.worldbank.org/INTCC/812001-
1110807496989/20480590/WBGE FEnergyEfficiencyHandbook2004.pdf.

An energy savings performance contract or shared-savings contract is just one example of
the several types of ESCO business models. In this model, the ESCO puts up all or a
portion of the cost of a project and receives a share of the energy savings or sales that
accrue. Much of the risk of non-performance associated with the project is shifted from
the project owner to the ESCO, usually by having the ESCO guarantee that revenues will
exceed payments. If revenues are less, the ESCO pays the difference. After the system
cost has been paid off, ownership of the system transfers to the project owner, who
retains the revenues from that point on.

A good reference on this topic is Oregon Department of Energy’s “Guide to Energy
Savings Performance Contracting” available at
http://www.oregon.gov/ENERGY/CONS/school/docs/ESPCGuide.pdf.

Another good article is “The economics of energy service contracts” by Steve Sorrell
published in Energy Policy (2007, Volume 35). This article is available online at
http://linkinghub.elsevier.com/retrieve/pii/S0301421505003411.

How an ESCO agreement is represented in RELCOST may require inputs on several tabs
depending on details of the agreement, such as whether the ESCO or the client finances
the investment, how O&M costs are shared, who acquires ownership of the equipment,
etc.
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Section 3. Model Inputs

“Purchased Fuels” Tab

The description, quantities and costs of purchased fuels are entered on the “Purchased
Fuels” tab. Anexample from a biomass-fired combined heat and power project is shown
in Figure 28. Notice that units for both quantity and costs must be entered and these must
be consistent with each other for correct results.

The descriptions of fuels that are entered on this tab will appear on the “Whatlf” tab and
the “O_Purchased_Fuels” tab.

Figure 28. Purchased Fuels for Biomass-Fired CHP Example

Flant Operating Factar? True |

Purchased Units Project Year

Description Units 1 z 3 4

1 Biomass Tons 73,000 73,000 73,000 73,000

2 Coal [Anthracitic] Tons [ all 0 I 0

3 Coal [Bituminous) Tans ol i 0 0

4 Electricity 1wk 0 0 I 0

5 Geothermal Energy METU 0 0 I 0

E Municipal Waste Tons 1] 1 0 1]

¥ Matural Gas Therms I 1 1] I

g Oli [Heawy)] Therms 0 0 1] 0

9 0il [Light] Therms 1] 1 1] 1]

10 Waste Heat IMETL 1] 1 1] 1]
Purchase Fuel Unit Cost [fon-escalated)

1 Biomass $Tan $ 13 [ % 13 % LK 13 [ %
2 Coal [Anthracitic) $Ton b3 -1 # K -1 ¥ -l %
3 Coal (Bituminous) $/Ton ¥ £ % § £
4 Electricity FiMlwh § £ 3 kS £
5 Geothermal Energy FMBETU ¥ kS k3 ¥ kS
E Municipal W aste $iTan % % 3 $ 3
7 Matural Gas FTherm ¥ £ 3 k3 3
2 Oli [Heawy) FTherm b3 ;3 1 k3 £
3 0il [Light) FTherm b3 3 3 ¥ 3
10 waste Heat FIMETL ] % i3 ] %
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Section 3. Model Inputs

Purchased Fuel Costs with Plant Operating and Sensitivity Factors

If the plant operating factor is applied (“True”), then the purchased fuel costs will be in
proportion to the plant operating factor specified on the “General” tab. In the biomass
example shown in Figure 28 plant operating factors were 25%, 50% and 90% in the first
three years, as shown in Figure 29. A sensitivity of 120% was entered on the “WhatIf”
tab, as shown in Figure 30.

These plant operating and sensitivity factors are reflected in the purchased fuel costs
shown in Figure 31. For year 1, the quantity of purchased fuel (73,000 tons) is
multiplied by the cost ($43 per ton) (Figure 28) and then by the plant operating factor of
25%, resulting in a total cost of $784,750 in Figure 31. In the first year, escalated costs
are 120% that of the non-escalated costs or $941,700. In subsequent years, costs are
escalated using the discount rate and general inflation rate entered on the “General” tab,
which were 6% and 2%, respectively, in this example.

Figure 29. Plant Operating Factors from “General” Tab for Biomass-Fired
CHP Example

Project Year 1 2| 3| 4|
FPLANT OPERATING FACTO
Dispatch Factor 100 003 100013 100034
A ailability [capacity] Factor 20 Rl a0z A0
Plant Operating Factor 255 L 90z 1L

Figure 30. Purchased Fuels Sensitivity Factors Entered on “Whatlf” Tab for
Biomass-Fired CHP Example

26 | Purchased Fuels

27 |1 Biomazs 1203 k3 52 #/'Ton
28 |2 Coal [Anthracitic] 0z E - #Ton
29 |3 Coal [Bituminous] 0z 5 #Ton
30 |4 Electricity L kS S
3 |5 Geothermal Energy 0 E +#HMETU
32 | B Municipal Waste =z k5 $1Ton
33 |7 Matural Gas L % $Therm
4|8 Oli [Heawy) L k3 $# Therm
35 |9 0il[Light) 0= ¥ #Therm
36 [10 Waste Heat 0= ;3 #METU
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Section 3. Model Inputs

Figure 31. Non-Escalated Purchased Fuel Costs for Biomass-Fired CHP

Example

LR T I L T

W 8

g+

|+

Purchase Fuel Cost [Non-4

bscalated « Plant operating Factor)

1 Biomazs iear ¥ re4.700 | % 1,569,500 | % 2,326,100 | # 2826100 | #
2 Coal [Anthracitic) Fiear ¥ -1 ¥ -1 % -l % -l %
3 Coal [Bituminous) Fi'rear ¥ % 3 i ;3
4 Electricity Fi'ear ¥ % % i i
5 Gegthermal Energy Fi'rear ¥ % 3 i ;3
E Municipal Waste Fi'ear ¥ % % i i
7 Matural Gas Fi'ear ¥ % ¥ i ;3
g Oli [Heawy] Fiear ¥ ¥ ¥ ¥ ; 3
3 Qil [Light] Fiear ¥ ¥ ¥ ¥ ; 3
10 w'aste Heat Fiear ¥ - | ¥ -| % - % - ¥
Total | # 724,760 | % 1563,500 | % 2,826,100 | % 2,826,100 | %
Purchase Fuel Cost [Escalated + Sensitivity « Plant Operating Factor]
1 Biomass Fi''ear % 41,7000 | % 18738032 | % 37233824 ) % 33021047 )
2 Coal [Anthracitic) Fi'ear % - 1 % - 1% - 1% - 1%
2 Coal [Bituminous] Frear ¥ ¥ $ 3 ;3
4 Electricity Frear ¥ ¥ $ 3 ;3
5 Geothermal Energy Fi'ear % % % i ;3
£ Municipal waste Frear ¥ ¥ $ 3 ;3
7 Matural Gas Fiv'ear ¥ ¥ $ E ;3
2 Oli [Heawy] Frear ¥ ¥ $ 3 ;3
3 0il [Light) Fiear ¥ £ ¥ $ ¥
10 w'aste Heat Fi'ear ¥ -1 % - | # - | % - | $
Tatal | # 41,7000 | % 19738032 | £ 37233824 | % 39021047 | ¥

37



Section 3. Model Inputs

“O&M” Tab

O&M expenses are entered on the “O&M” tab in two areas: a user-defined area for
either fixed or variable expenses and an area for the common fixed expenses of labor,
insurance and property taxes. The plant operating factor is applied for variable expenses
but not for fixed expenses.

User-Defined O&M Expense Categories

Operations and maintenance (O&M) costs can be entered into four general categories
with descriptions as entered by the user. Notice the cells containing the labels for these
categories are blue, indicating that they are inputs and can be modified by the user. The
labels entered for these four categories are echoed on the “Whatlf” tab,
“O_Operating_Costs” tab, and “O_IncomeStatement” (Tax and SH) tabs.

In the example shown in Figure 32, O&M costs have been split into categories of direct
production O&M, selling and administrative expenses, overhead O&M, and other O&M
(not shown in Figure 32.) As another example, one might choose categories of capital
plant, distribution system, geothermal system, and other O&M for a geothermal district
heating system.

The “Plant Operating Factor?” can be applied, or not, to the four user-defined categories
by choosing True or False in response to this question. If the plant operating factor is
applied (True), then O&M costs will be in proportion to the plant operating factor
specified in “General”. On the “O_Operating_Costs” tab, the expenses entered into these
user-defined categories are treated as variable costs if the plant operating factor is applied
(or fixed, if not). It is assumed that operating labor, insurance and property taxes will not
be affected by the plant operating factor and are fixed costs.

Labor, Insurance and Property Taxes

Other categories for entering operating expenses on this tab are operating labor,
insurance, and property taxes, as shown in Figure 33. For operating costs, the equivalent
number of full time employees (FTE) and their salaries are entered.

The insurance cost is often estimated as a percentage — often about 0.5 or 0.6% -- of
either the installed cost or the book value.
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Section 3. Model Inputs

Figure 32. Oper