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EXECUTIVE SUMMHARY

Since establishing the Energy Conservation Investment Program (ECIP) in

1977, the Department of Defense has expended about $750 million on projects

proposed by installations to conserve utility energy. Each proposed project

was analyzed to determine such measures as life cycle cost (LCC), savings to

investment ratio (SIR), energy savings to capital cost ratio (E/C), and then

ranked against all "competing" energy conservation projects to develop funding

priority. Rigor in analysis and ranking was not critical because the funds

required and the funds available were approximately equal.

Two factors have arisen that make more rigorous analysis and more careful

ranking necessary. First, the sum of estimated costs of all proposed projects

exceeds the funding available. Second, the Federal Energy Management Program

(FEMP) requires all executive agencies to use the more demanding LCC analysis

technique promulgated by the Department of Energy (DoE) to determine which

projects are to be funded. Thus, DoD must incorporate this method into its

ECIP project selection technique.

We have developed for use in ECIP an improved financial analysis method--

IFAH--which fulfills all the FEMP requirements. IFAM employs a microcomputer

with user-friendly software to analyze and rank projects. Inputs to IFAM are

both general--GNP deflators, DOE energy cost escalation rates, OMB-authorized

* federal discount rate, etc.--and project-specific--estimated capital and

operational cash flow, schedules, local utility energy costs, etc. Only the

project-specific inputs are required from the proposing installation.

Analysis takes place at a center where general and project-specific inputs are

entered on an electronic ledger "spread sheet." Using IFAM, the analysis
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center produces a most likely value for financial measures of interest--LCC,

SIR, E/C, etc.--and ranks competing projects by the desired measures. A

sensitivity analysis and an uncertainty analysis capability are embedded in

the IFAN software.

We recommend that the Deputy Assistant Secretary of Defense (Instal-

lations) enlist the cooperation of the Military Departments in a pilot test of

IFAM in the next available ECIP cycle. If that test proves IFAM to be an

effective ECIP analysis tool, we recommend that it be used for all ECIP

analyses and that it be considered as a financial analysis method in other DoD

construction-related programs.
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1. INTRODUCTION

Department of Defense (DoD) installation energy costs are growing in real

terms, and the future rate of that growth has become increasingly uncertain.

Economic analyses of prospective installation projects have thus become

mandatory and more complex. When projects consume substantial amounts of

energy during their lifetimes or when they conserve or shift energy sources,

the combined effects of inflation and energy price escalation make future

costs used in these analyses more uncertain. Planning for new or replacement

facilities must take into account uncertain future costs, as well as initial

acquisition costs.

This report presents a method for performing economic analysis of pro-

posed facility energy projects under the DoD's Energy Conservation Investment

Program (ECIP).

LIFE CYCLE COST

As indicated in Table 1-1, the relative percentages of the construction

and operational phases of a system's Life Cycle Cost (LCC) vary widely, but in

general over one-half of a system's LCC occurs in the operational phase. Thus,

an economic analysis of a proposed project will be meaningful only if acquisi-

tion and ownership cost calculations are accurate and complete.

TABLE 1-1. FACILITY LIFE CYCLE COSTS

Construction ... ........... .. 28-54%

Operation and Maintenance ....... 45-60%

Replacement and Modernization . 5-10%

Salvage and Disposal . ....... ... 0-1%

Source: Dienemann, P.F., "Life Cycle Cost Analysis Methodology
for Construction Projects." F. R. Harris, Inc., report
for Royal Commission of Saudi Arabia, Contract No.
SGC-02-1397, October 1978.

i 1-1
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LCC analysis should be performed when any construction, refurbishment or

energy conservation project meets one or more of the following conditions:

- the anticipated energy costs of the facility, system, or
purchase are expected to be large throughout its life;

- the facility, system, or purchase has a long, physical life-
time;

- the increased efficiency of maintenance will have a signi-
ficant impact on overall costs;

- the investment is large;

- the post-purchase costs are significant.

Six steps generally are recognized in the economic analysis of a proposed

energy investment:

1. Identify alternative approaches to achieve objective.

2. Establish a common time basis for costs and study period.

3. Identify and estimate benefits and costs.

4. Convert cash flows to a common time.

5. Compare alternatives based on relative economic efficien-
cies.

6. Perform risk and/or sensitivity analysis.

The method presented in this report covers all steps of the analysis

except the first. Once the engineering alternatives are established, the

method will either facilitate or directly perform the remaining steps.

ENERGY MANAGEMENT IN THE FEDERAL GOVERNMENT

Federal Energy Management Program

The Department of Energy (DOE) is responsible for establishing

energy conservation regulations and monitoring the energy conservation

performance for all executive agencies, in accordance with public law and

1Brown, R. J. and Yanuck, R. R., Life Cycle Costing A Practical Guide for
Energy Managers, The Fairmount Press, Inc., Atlanta, Ga., 1980.

1
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executive order. One aspect of this responsibility is to provide a common

method of analysis and comparison of the life cycle capital and operating

costs of federal energy conservation and renewable energy projects. The "Life

Cycle Cost Manual for the Federal Energy Management Program" was promulgated

in December 1980 as National Bureau of Standards (NBS) Handbook 135 by the

Department of Commerce. It was incorporated into the Code of Federal

Regulations in November 1981. The regulation requires the FEMP LCC analysis

method to be used to estimate:

- Whether retrofitting an alternative system to an
existing Federal building is cost-effective and tends
to minimize the life cycle cost of that building;

- Relative cost-effectiveness of retrofit investments in
buildings;

- Whether an alternative design for a new Federal
building will minimize the life cycle cost of that
building;

- Payback time for solar demonstration projects;

- Present value of net benefits or excess costs of a
solar demonstration project compared to a substitute
conventional non-solar alternative building system in
an existing Federal building or in the design of a new
Federal building.

Energy Conservation Investment Program

The Department of Defense established ECIP in March 1977 as its

primary program for achieving the energy reduction goals for existing

facilities which were established by Executive Order 12003. It is a Military

Construction (MILCON) funded program for retrofitting existing DoD facilities

to make them more energy efficient. The program has expanded to include such

2Section 381(a)(2) of the Energy Policy and Conservation Act, as amended,
42 U.S.C. 6361(a)(2); Section 10 of Executive Order 11912, as amended; Title V
of the National Energy Conservation Policy Act, 92 Stat. 3275.3i

SubparL A. Pa 436, Title 10, Code of Federal Regulations.

1-3
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projects as renewable energy sources and %.ogeneration. The ECIP program has

been effective in accomplishing energy conservation measures that would not

have been funded through Base Operating Support funds.

Through FY 1981, the Military Departments spent approximately $750

million for energy conservation improvements under ECIP, as detailed in Table

1-2. During that period, the estimated cost of proposed projects and the

funds available were approximately equal. Therefore, although projects were

ranked for order of accomplishment, the ranking was not critical. Beginning

in FY 1982, however, a backlog of unfunded projects developed and ranking

became more significant.

TABLE 1-2. ECIP PROJECTS FUNDING
(Millions of Dollars)

FISCAL YEAR ARMY NAVY AIR FORCE TOTAL

FY76 30.4 28.8 44.0 103.2

FY77 60.1 52.5 28.1 140.7

FY78 15.6 26.1 31.6 73.3

FY79 52.7 42.9 35.0 130.6

FY80 45.0 46.7 32.2 123.9

FY81 67.4 53.0 45.2 165.6

TOTAL 271.2 250.0 216.1 737.3

The analysis scheme for ECIP projects, in existence since the pro-

gram's inception, is different from the LCC analysis methods now required by

the FEMP. It is a simple system, ignoring some elements of a project's life

cycle cost. In keeping with the national policy of the late 1970's, it

emphasizes energy (Btu) savings. A comparison of FEMP and ECIP project-

ranking guidelines is shown in Table 1-3.

As Table 1-3 suggests, the FEMP LCC analysis is a complete economic

analysis and project ranking method. It can be applied not only to energy

1-4
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TABLE 1-3. COMPARISON OF ECIP AND FEMP GUIDELINES

_M_ EC?.

A. Required !or all energy related construction. A. Required for only "-apita. intensive"
retrofit projects.

. ll projects musc be LCC cost-effective. B. Al projects ust be zoos-ef.ective.
All LCC cost parameters are included. LCC coat parmeters not included :r

asaed on a savings-co-invesctment ratio used differently are design, initial
(SIR) 'L.O & terminal salvage, and replacement

costs. Used on a 'simpllifid" Jim-
counted energy savings-to-cost ratio
(E/C) 1.0.

Retrofit projects ranked by SIL Vo C. Recrofit projects anked by E/C (un-
construction ranked by LCC. Solar discounted construction vorking
projects ranked partially by not LCC, estimate (Mii), first operating year
payback, and SIR. energy saving onl y). ilew construc

and solar not applicable :o ECu.

3. Ul annual cash flowe are estimated D. Annual cash flovs are estcated in
in constant dollars as of the date of constant dollars as of the end of the
study. lase year is fiscal year of program (day 41 of execution year)
study. by use of short-term escalation !ac-

tors for all cost and savings -ate-
gorles. Rase year is execution year.

E. Seven percent "real" discount rate E. Ten percent "real" discount race must
must be used. be used.

.ntl marginal utilicy prices become F. No mention of marginal pricing or
avail-able. project inve-tment costs benefits-to-society ad'uat.ents.
occur at the beginning oe the base Invesatment costs occur at :he be-
year and must be adjusted downward .0 ginning of the execat±on year.
percent to reflect benefits to society.

Energy conversion factors are "boundarv G. Some energy conversion factors are
pureness prices", i.e., 3412 BtukWh for different from those !n FD[. Speci-
electricity, fically, the conversion for elec-

tricity is 11,600 3tu/kh for on-
site and "boundary purchased" elec-
tricit7 (for use only in the ZIC
calculation).

'se actual base yes: fuel prices if H. Use actual base year (escalated to
available or use DOE prices. Time-of- execution year) prices for fuel.
day pricing and projected escalation 1o time-of-day pricing mentioned.
rates may be isced if provided by supplier.

"On-site generated" electricity prices I. Price for electricity or steam pur-
are the higher of actual local purchased chased from on-site sources is the
electricity or the price of input fuel actual average gross energy Lnput
plus generation and distribution losses, to the generating plant plus dis-
"On-site generated" steam and hot 'dater tribution losses.
price is the price of input fuel and
generation distribution costs.

j. DO-provided differential escala- J. ECIP-provided differential escalation
tion rates lust be applied to base races may be used or "where local con-
year fuel costs for pro.ec:lon of ditions and experience indicate more
future prices. valid differential escalation races,"

local values ma? be used.

K. Equivalent study period of mutually- K. Economic !If* of all projeccs must
exclusive projects is lesser of .5 not exceed Oo2 given 'talues. Vo
years or least commoc multiple of the mention of mutually or noa-mutually
estimated lifetimes of the system alter- exclusive projects.
matives. For aon-MCUIly exclusive
retrofit projects, use the estimated
i of each system up to 25 years.

L. For multiple proposed projects within L. For multiple proposed projects within
a building or syscem, use an iteratire a building or system. "care must be
SIR and LCC method to eliminate over- exercised by the analyst" to assure
estimation of neri and dollar that projected energy sevings are
avoidance. not duplicative.

.'. ICC rule does ot specifically require 3. ECIP does ,oc mention sensitivity
sensitivity or probability analysis, analysis but DOO2 70i1.3 requires
but MUT manual recommends and On risk.uncertainty analysis (cost
CIrcular A-94 requires it "If there ranges for estcl'aes).
is a reasonable basis to ectimece the
variability of future cots and
besfits."

1-5
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conservation retrofit projects, but also to new construction, operations and

maintenance, and alternate energy projects. It does not include, however, the

means to assess economic risk.

We propose remedying that deficiency by building into the basic FE14P

LCC methodology a capability for assessing cost uncertainty. The resulting

enhanced methodology, which we describe in the rest of this report, would then

be suitable for financial evaluation of candidate projects for ECIP and other

construction-related programs.

1-6



2. AN IMPROVED LIFE CYCLE COST ANALYSIS METHOD

Our improved financial analysis method (IFAM) permits proposed energy

projects to be ranked by their expected life cycle cost values and the

uncertainty surrounding those values. It fulfills all requirements of the

FEMP and of DoD Instruction 7041.3.

OVERVIEW

IFAM is designed to use commercially-available, user-friendly micro-

2
computer hardware and software. It is envisaged for use at a common analysis

center, such as a Military Department facility engineering headquarters, a

major command, public works center or field engineering division, requiring

only project-specific data to be provided by installation personnel. Figure

2-1 provides a summary system flow chart.

Two data files are required, one project-specific, the other general.

Project-specific data are obtained from the proposing installation. An

installation input form is at Appendix A.

k The general file contains such data as the discount rate designated by

the Office of Management and Budget (OMB) for use in the financial analysis of

federal projects, the DOE projection of costs for electricity and fuels (e.g.,

No. 2 heating oil, No. 6 residual oil) in all DOE Regions, the end-use energy

conversion rates for all fuels, etc. These data will be provided by higher

headquarters.

1"Economic Analysis and Program Evaluation for Resource Management," DoDI
7041.3, October 18, 1972.

2IFAM was programmed using the VisiCalc (VisiCorp) electronic ledger
sheet. Other commercial electronic ledger sheet programs such as SuperCalc
(Sorcim) or MultiPlan (MicroSoft) can be used.

2-1
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FIGURE 2-1 SYSTEM FLOW CHART
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The project-specific data are combined with the general data directly on

an electronic ledger "spread sheet" on the computer monitor screen. The

i spread sheet is the only display needed for the LCC analysis; IFAM software

contains all the analysis algorithms which are "behind" the spread sheet. A

hard copy example of a project LCC analysis spread sheet, as performed by

IFAM, is at Appendix B.

IFAM calculates the most likely project LCC and several other project

energy and financial indices, such as savings-to-investment ratio (SIR),

energy (MBtus) saved, etc. It also calculates a statistical measure of the

likelihood of the various output indices being achieved and screens and ranks

all projects considered according to desired indices.
3

3The computer program listing is available from the Deputy Assistant
Secretary of Defense (Installations) in hard copy or diskette.

2-2
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PREPARATION FOR ANALYSIS

For each proposed project, installation personnel must complete an input

form (Appendix A), using data from the standard planning and estimating

process used for any construction project. In addition to discrete estimates

of LCC element values and schedule milestone dates, installation engineering

personnel also should provide high and low values and early and late dates to

establish a practical range around each cost and schedule estimate. IFAM will

employ these ranges in the statistical analysis of economic uncertainty.

Visualizing each proposed project's life by a time line similar to Figure

2-2 should assis't installation personnel in estimating the timing of project

cash flow, which is required on the input sheet.

FIGURE 2-2 LCC CASH FLOW TIMELINE

EXISTING EXISTING
SYSTEM SYSTEM

SALVAGE SALVAGE

a I 1 " 1 I1

DESIGN ENERGY AND 0 M

REPLACEMENT

STUDY PERIOD (YEAR)

The FEMP analysis method of NBS Handbook 135 makes several assumptions

about the timing of the date of study (DOS), design, investment, and annual

costs to simplify a complex analysis (e.g. mixing mid-calendar year energy

projections with fiscal year cash flows). The assumptions can generate

inaccuracies in certain output ranking variables, but are the only reasonable

method for use in manual computations. IFAM data processing algorithms, using

2-3
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the actual DOS and projections of construction start date and beneficial

occupancy date (BOD) can easily accommodate the cash flow timing, thus provide

a better estimate of a project's LCC, precluding the need for simplifying

assumptions. Figures 2-3 and 2-4 illustrate the difference between the IFAM

analysis using the actual MILCON planning cycle and an analysis using the NBS

Handbook 135 assumptions.

When the installation input form is complete, it is sent to an analysis

center for processing.

PROPOSED ANALYSIS PROCESS

The basis for the system is an electronic ledger sheet, or "spread

sheet," which incorporates all general and project-specific data in a single

presentation. The ledger sheet is visible to the analyst on the cathode ray

tube monitor of the microcomputer. The analyst has only to enter values for

project-specific data by the microcomputer keyboard in the appropriate cells

of the ledger sheet. Using those data and appropriate items of data from the

general data file (previously built), IFA produces a best estimate of the

project's LCC.

When the analysis of all competing projects has been completed, IFAM can

provide a ranking of projects according to the desired parameter(s). If any

data are changed, either project-specific or general, entry of the new data

will automatically and essentially instantaneously change the output LCC

information of affected projects and the concomitant ranking of all projects.

This capability not only accommodates actual changes in cost estimates, but

also allows the testing of the sensitivity of projects' LCCs and LCC rankings

to changes in the value of input financial parameters.

2-4
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FIGURE 2-3 MILCON CYCLE
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Sensitivity analysis is a method of measuring the responsiveness of a

project's financial parameters--LCC, SIR, energy savings (MBtus or dollars) to

cost ratio (E/C) etc.--to a range of values for a selected or uncertain key

input. Frequently called "what if" analysis, it allows the analyst to assess

the effect of a change in an input parameter on the project's LCC. For

instance, a change in the discount rate (established at 7 percent by OMB

Circular A-94), may be under consideration. Or the planned opening or closing

of a refinery or pipeline may change the projected fuel cost for installations

in a certain area. Or an uncertain economic outlook in an area may bring

about a wide range in the project's construction working estimate (CWE). The

analyst's substitution of the proposed values for the values used in the

original analysis on the ledger sheet will trigger IFAM to recalculate and

display the entire ledger sheet with the new results. A change in the value

of one project-specific input may cause a change in the ranking of that

project's LCC relative to that of other projects. A change in the value of a

general input may change the value, hence the ranking, of all projects' LCCs.

IFAM generates new rankings for each change in input data.

The analysis algorithms of IFAM combine a standard "present value"

financial analysis with a statistical analysis of the economic uncertainty of

a project. The GNP deflator and appropriate differential escalation and dis-

count rates are applied to each cash flow item of the project time line to

determine the present value of the financial parameters -- LCC, SIR, E/C,

etc. -- associated with the future cash flow of the project. The economic

uncertainty or risk analysis uses the ranges of schedule and dollar value

estimates to produce the most probable value of LCC and a measure of the

likelihood of achieving that value.

2-6
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IFAM performs risk analysis by incorporating a statistical approximation

of Monte Carlo simulation techniques combined with elements of portfolio

management theory. The basic tenet in this method is that a decision maker,

given the choice between two ECIP projects of equal SIR (or E/C, or other

ranking index), would prefer the project with the higher certainty of

achieving the computed SIR value. Another way of saying this is that the

project with the lowest percentage variance would be preferred.4'5

Conversely, if two projects have the same percentage variance of the Sii, the

project with the higher computed SIR would be preferred. Figure 2-5

illustrates IFAM's risk analysis technique.

FIGURE 2-5 STATISTICAL UNCERTAINTY ANALYSIS

NO. SIR

CWE I _ W *

O&M Lie II"iSI
1000

1kENERGY gg21 a T.m
1,2 LI- -------

(h®( 8 gaDo FIOURE 3-59) ad 10.
INOICATE INOWIU*L PROJECTS oiSCUSSED D
in TEXT. CONSERVATVE

I- FRONTIER LINE I SIR

4Hertz, D. B., "Risk Analysis in Capital Investment," Harvard Business
Review, January - February, 1964.

5Hertz, D. B., "Investment Policies That Pay Off," Harvard Business
Review, January - February, 1968.
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The algorithm combines probability distributions of the inputs and calcu-

lates the most likely mean and variance of the outputs. In effect, for each

project the computer approximates the performance of a Monte Carlo simulation

using randomly selected values of each cost element from its unique distribu-

tion curve of probable values. In a Monte Carlo simulation, as shown in

Figure 2-5(A), after 1,000 or more iterations of calculating discrete values

of the SIR, the mean and variance of the resulting distribution curve is

calculated for that ECIP project. The SIR mean is then plotted against its

percentage variance. The next ECIP project is then simulated using its set of

cost element distribution curves, and a mean and percentage variance are

computed and plotted as before. After values for all ECIP projects have been

plotted, Figure 2-5(B) is obtained.

Using the two criteria for preferred investments, i.e., high SIR and low

variance, projects to the right and downward on the normalized percentage

variance versus SIR graph in Figure 2-5(B) are preferred. For example,

project 1 in Figure 2-5(B) is preferred to projects 2 or 3 because it has a

higher SIR at the same variance. Likewise project 4 is preferred to project 3

because at the same SIR value it has lower variance or a better probability of

being achieved. Consequently, projects to the right and downward are pre-

ferred. A "frontier" line (i) may be drawn of the most favorable projects.

Finally, Figure 2-5(C) can be divided into three distinct management

decision-making policy regions: conservative, moderate, and risk-taking. For

example, a risk-taking management policy would invest in a project that had

the highest possible return (e.g., highest SIR) and accept a larger risk of

actually achieving that value. Conversely, a conservative policy would invest

in a project with lower but more certain return (e.g., lower SIR value).

2-8
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Also, screening criteria may be imposed: SIR must be greater than 1.0 or

variance must be less than 30 percent (as shown in Figure 2-5(C) by the ver-

tical and horizontal lines). The "acceptable area" (unshaded) now includes

those projects meeting the screening and investment policy tests.

More than one index (SIR, LCC, and E/C, for example) may be simulated,

plotted, and screened. The final acceptable area of projects will be composed

of those projects contained in the feasible acceptable areas of all screens.

The mean value of the index is a more probable estimate than the discrete

value computed without statistical analysis. Examples from the literature

suggest that discrete rates of return on investment of 20 percent would actu-

ally be about 7 percent after uncertainty analysis. This reflects the higher

probability of achieving the 7 percent based on the uncertainty of the inputs.

Projects ranked by this "more probable" index will have a more accurate

ranking since rank is based on higher probabilities of achievement.

A final question concerns the possibility of unrealistic estimates pro-

vided by the installation for the low and high values of the cost elements.

By providing narrow boundaries for each input estimate it is possible to

artificially increase the weighted mean SIR and lower the variance. If this

becomes a problem, it may be mitigated by providing guidelines for setting the

low and high values, or providing for default values or upper and lower limits

in the IFAM software. For example, if historical construction bidding cost

data for similar projects is available by construction region, the 90 percent

confidence interval around the mean low bid may be determined and applied to

the installation's construction estimate. The range for other large cost

drivers and savings values may be determined in the same way. The estimated

energy costs may similarly be bracketed using low, expected, and high values
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for the ranges of differential escalation rates provided by DOE or by

alternate forecasts such as those provided to subscribers by private econo-

metric services (e.g., Data Resources, Inc., Chase Econometrics).
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3. IMPLEMENTATION OF THE PROPOSED METHOD

The stage is well set for implementing IFAM. First, it takes advantage

of new microcomputer hardware and software which simplify its use. The method

simultaneously improves rigor and accuracy of ECIP project evaluation and

eliminates the redundant manual calculations now needed for even limited

analysis. Second, potential users in appropriate organizations of each of the

Military Departments have contributed to and are familiar with IFAM.

We recommend the first step of IFAM implementation in the DoD be

conducted as a trial -- a pilot program.

The Deputy Assistant Secretary of Defense (Installations) (DASD(I))

should enlist the cooperation of the three Military Departments. One major

command each in the Army and Air Force and one facilities engineering division

headquarters in the Navy should be selected to use IFAM to analyze and rank

all proposed ECIP projects within its purview during the next available fiscal

cycle. Upon completion of the ECIP package submission for inclusion in the

MILCON appropriations, the DASD(I) should review comments and recommendations

from the Military Departments concerning the utility of IFAM and encourage the

DoD-wide implementation -- or retirement -- of IFAM accordingly.

If IFAM proves beneficial for ECIP, it should have similar advantage in

the DoD major construction program and in such other energy- and construction-

related programs as:

1ECIP-knowledgeable representatives of the Corps of Engineers, the Naval
Facilities Engineering Ccsand and the Air Force Engineering and Services
Center have been consulted on ECIP during the development r.f IFAM, and have
received an IFAM demonstration.
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TABLE 3-1. DoD PROGRAMS IN WHICH IFAM
COULD BE USED BENEFICIALLY

ALL MILITARY SERVICES

Alternative Energy Sources Programs (geothermal, solar, and wind)
Refuse-Derived Fuel and Biomass Programs
Facilities Metering Program
Dual Fuel and Coal Conversion Programs
Energy Conservation and Management Program (ECAM)
Maintenance Programs (O&M)
New Building Design and Construction Program (MILCON)

ARMY

Energy Engineering Analysis Program (EEAP)
Quick Return on Investment Program (QRIP)
Family Housing Energy Conservation

NAVY & MARINE CORPS

Energy Engineering Program (EEP)
Boiler Tune-Up Program
Family Housing Conservation Programs
Energy Conservation Opportunity Program (ECOP)
Federal Agencies Substitution Task Program (FAST)
Reserve Facilities Energy Conservation Program
Navy Exchange and Commissary Conservation Program

AIR FORCE

Energy Audits and Technical Surveys Program
O&M/Management Actions Program
Colloidal Boiler Fuels Program
Fluidized-Bed Combustion and Coal Gasification Programs
M-X Renewable Energy Systems Program
Power Systems and Resource Conservation R&D Programs
Terrestrial Energy R&D Programs
Process Energy Use Analysis Program
Process Equipment Retrofits Program

I
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APPENDIX A

INSTALLATION INPUT FORM
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APPENDIX B

SAMIPLE PROJECT LCC ANALYSIS SPREAD SHEET

Ail-



proest Mass FACILIT196 ENCRGY IMPROVEHIEHYS 11elost zelatllrlitl swatse, Coeawrese %Rates. so SO EHPIONL CC
Facility. HAS NOFE~T FRLD CA Address NOfFETT F1ELD CA ENO-Ustotbcc

Agency HAVVAC-Wg&TDIV Agency conestel 0 a IAN LIV 459- 3411

Rotor Climeant PACYLT Vic No.9't Serial No 164 Islet#

Dae Prepared 31331 1979 Revised 91110 £9lls Preiget No ?is 1494t0

Active* VY11 Doeas Confliratio Beneficial Doee,48uy Dale 1116

readingO Ceumad* NAYFAC ------------------- ---- 106

Appreptlalioup HILCOM LowA si982ool Low Are 296)1 951

00E Rovg'--------------------------P 6 Epoe JUN loll) Eupeet JUN 1991 22506l

utlity Rate ia' Residenlial-£ -- 3 1 High JUL l9ll) High SEP £9622 125011

CtimaeorstalI 3412

ladestlitel. Tramspettatim.4 Disaegul Rale ic' M1 4

Mass Probable LCC Cest Elements ES1STJNC System Constant t9ll Bellars

FT 1962 1913 £964 £91 £966 947 tiels toot £990 1991 £992 £092

DESIGN a 0 6
Cwt 0 a I I I I I 1 0 a 0

SALVXCEIEaisili 0 I 1 0

SALVAGE(Newl 6 0 a 1 6

REPLACEMENT 6 6 9 0 0 0 0 0 8 0 6

RECURRING O62 1 0 0 a 0 0 0 0

WON-RECURRINGO6 641 1 0 2 a i a a 0

0OTHER COST-inmiest 1 0 0 0 1 9

-Energy 1 0 0 0 0 
-Replace 0 0 6 6 1 1 1 6 9

-11aiat 1 0 9 0 0 660 060
Mesl Probable LCC Cost Clements RETROFIT Sysem Constant £962 Deilarf

DESIGN 2606 1 1 1 1 1
CVt 53229 6 6 0 1 0 0 6 0 0 0 0

SALVAGEEisting) 1 0 1 a I 1 8 1 1 0

SALVAGZINewI 0 0 a 0 0 1 0 1 8

REPLACIENT 0 6 0 0 a a 0 2 1 0

111CURR2NG Ois 6 0 0 0 6 0 6 6 0

NON-RECURRINGOI 0611 1 6 0 0 0 6 0 0

0OT41R COST-Invest6 0 06 6 0 1

-Enetrgy 0 0 0
-Replace ~ 00 6 0 0 600

-Plaint 0 0 0 0 4
DiscountliRate 411%1- 7 2.0? .93417944

Discount fecler .93457944 .67343673 6162911 762692£ t129466 .64634122 62274974 .5600910 .S4393374 .50634919 .47569266 44405196

GNP Deflator 2.223 2,333) 2.54?? 2.76 2.92 3.264 2 426, 2.646 3 67 4.134 4 466 4.674
-------------------------------------------------------------------------------------------------------------------------------------------------

Dot REGION HO, I at* ANNUAL ENERGY DIFFERENTIAL ESCALATION RATES** Estimate to mesl Probable mean V
£962 £96) £964 £90 £966 2967 2968 1969 1990 199£ £9,92 2992

Moald. Electricity 2.121 1.1013881 2.1669215 £.2315253 3.2314737 1.2344292 2.2373928 1.2403616 1.2422365 t.2409574 1.2396169 15.2362090 1

Distllate £.02135 1.1311691 1.0776364 1.1046411 £1236957 t.1616697 1.1911804 1.2224471 1.2524691 1.1200337 1 .4151451 £5601536 1

LPG 1.01764 1.63572411 1.6142646 1.67)2722 1.0914442 1.1129431 £.1296791 1.1485625 1.1685037 1.2206139 1 .3731567 I 3344018 1

Natural Cam 1.117195 1.1619991 1.2456761 1.3911515 1.4145195 1.43220 I 4560930 2.4461132 1.484491 1.$21111@ 2.2573471 1.5940279 1

Conn. Electricity 1.02696 1.17167111 1.1166373 1.1199665 1.1607405 1.1611152 1.1612905 1.1632666 1 .1638433 1.161465 1.1198742 1176S?961 I

Distillate 1 .61757 3.1.625501 .01401441 1.6729706 8 .09376$5 I. IISIIS? 1.1276424 1.1595566 I £626609 1.2391490 2.299653 a 3668332

Residual 1.06293 12115174 1.2662768 t1477444 1 .3138210 1.146519S 1.1661574 1.3961541 1 .4151951 1.4661776 1.5120620 1.5592111 1

Natural gas 1.6295 1.2293836 1.2027639 1.2526792'1.2976263 1.3135129 1.326326 1.2413346 1.3565403 1.3617996 1.4117619 1 446444S 2

Steam Ceal 1.64277 £6605141 1.1363994 2.1874079 1.26110 1.1191662 2.135312 1.1519143 1,2667733 1.2744191 1.2862386 1.2860226 1

Indust . Eloeelill I O.0Z$2 I2.26779851 I1£59601 1.2171114 1 .214334 12.2414956 1.2486964 1.2559319 1 2622224 1 2616666 1 .266I556 1 2566245 1

DAtII I alto 1.01757 £6.355110 I 146442 1 1690 2.6935216 12.1124396 1.116300 2.2115544 1.16t9231 23279777 12.1961959 1 .36219011

ResIdual 2 6961172 1 .1597166 2.2977&21 1.4156624 I 4509325 1.490936 1.5141456 2.1622724 1 6021380 1. 625457A 2.61106111 1.6764666 I
Naisral Gae 2.00726 2.181472 1 .24128v 2.297512 2.407360* 1.4176564 5.42692*0 2.426854) 1 4460574 1.4670494 2.5165961 .1,71617t I

H-Gas Hill 1.006291 1.1641941 1.2666911 1.4024371 £.334111 12168757 1.2317216 1.196319 1.1311694 1 261874 3 29216£ 1.1239534 1

Steam Ceal 1.13725 1.292)462 1.4766571 1.6727421 1.714665 1 .7575167 1.611216 1 6462666 1 .0926617 1.9269464 2.9292649, 1 .9477506 I

Truest. Gaseline 1.01645 1.1616691 1.1664196 1.217112 1 .1452164 1.2628461 1 2667120 1.1966495 1.3172350 1.2649719 1.4560502 1 .1309569

09E915TING S1'STEMts 2962 1961 1914 8965 l986 1967 Iv66 890 19 90M sf t 19923

U glecthielit (OVA) 6 0 9 6 6 a I I a I

I Distille 101e.2) 1 0 6 0 6 0 0 00 6
O Residual tNo.6)1 6 466692.90 1199.211 556966.16 176064.06 515191.17 599676.96 62466 .5so 629962. 4) 619667. 21 649505. 69 659599 .16o
1 natural gas 1 0 1 9 0 6 1 6 6 1
S N-Gas tot 0 1 0 6 0

C 1.1C.Proesae.e. 6 a 6 1 6 0 6

Uateaiaescoal a 0 0 0 0 8 1

Camelisi Ie 1 6 0 1 1 1

Cleettmelty (kV) 6 6 1 1 6 1 61

EHEOGYV TOTAL 6 46691.96 1126599.35 156966.10 576664.66 665691.1? 199676.96 824626 66 029962.42 639607.22 649165.69 651191 20

B Cnerg9y Costs 0 466161.54 496811.16 424911.115 407618.8 069676.96 213)446.67 869T716.66 816117 16 2254.16 28660),961 292669-92

I invetment costs a 0 0 6 0 0 1 0 6 1 0 6

C novisfeelate cot I I I 1 6 0 0 6 16 0 6

.Not And. took Flew 6 -466165 -416061.2 -424921.5 -467611.1 -1991.6 -19)440, 7 -67726s.6 -341057.3 -225164.6 -20664.6 -292669.9

*61R1TWOIT SYSTONe
IF glostrially tbVA) 0 6 1 6 6 9

N Distillate 4110.31, 1 0 0a 6 6 6 1 1 1

a Residents 4114.61 0 17722.804 411270.86 440?1.68 469929.29 471292.60 402242.69 091296.&1 507142.24 615176 6 12)326.04 S31420153

I lecternalse0 0 6 6 6 0 0

6NSeh£ 6 064 0rs I 1 6 1 0 0 6

C 1,PS.Pregsame,es. 0 0 6 0 6 1 4

6leugee cost 0 6 6 0 6 16 6 4

gsoeline 1 0 0 Is 0 1 6 0 0 a 0 6

gleettlemly feV) 6 0 6 1 1 1 8 0 6 10

53330?T TOTAL 0 si7ISO.66s 41251 $6 440946.62 4S9939.89 491191.1 40)244.0 490110.61 161*42.20 125) 066 $6)0)6.64 131416.51%

3 Casto9 cale, 6 619699.46 05SS106.661 642646.19 639966.24 01426.60 66669111.11£ 66060.44 11169.11 68996 of 64111 so 11119597.066

I lsettm cegle; 022726.9? 6 6 6 16

8 now-feel Cstsl 0 6 1 9 1 1 a a 0

C nrepasome.O Costs 0 0 1 9 1 0 6 1
36. ....Jo~L.JIN-2 39 # 111 99 4 -335605.6 -64 14 . 03792. -14261 I -10 67 ---



rtmiNImL CONVIESKO * VICTORS ANNUAL INO-USI gNERCY CONSUMPTION PNYSICAL UNIT C00T4196191 MET NITU 3902 Della,.
END-U5ISCOV RATE #AT SOVICEINCUOi 43Reed aIT,6l Exista~ #no 011 3s03 Rti Cons 3.6..t (S~foos) 91157114C RTROfIT

341Z Its 241 *TUlkVO cloctricity I a I 1 0 0 1 G
336691 so 277300 arvical Distilate (No.3) 6 G A S

149690 38 I9938 UTUICaI Regional in.* Ol)A 10100 Ml 1 949 St1le 393446 16 314958444
18a6 14 a013 481 BTU~ot Nalugal Gas a 1 0 0 0 0 1 A
1$$& 34 loot 4015 STUial N6-Coo Nf1! I 1 0 0 S 1 A

91510 54 116451.65 BTU~OI LFG.Prepao.ott. 1 0 9
1 22116 76 31141.657 kBTUIToa bttusia~o. Coal I 1 4100
1211?) 34 511139 1? 2TUfG&I casollo 0 0 0

3412 let 3411 STUIOVO Il*4otrisity (kW) 6 6 0 0 &
Total 216 "BTU'S 621Am slls 14120 393446 06 316950 44

1993 1994 3995 2996 399? 1998 1999 IMe Sell 2eoi 2103 3004 3001 2060 VARIANCE

0 0 0 eeo0 0 0

* 00 e 0C 0C 0 0
O 0g 00 S0 I01 0 a

* 000 0000 S
0 0 0 0 0
0 01

33234 0 0 9 0 0 0IM

O 44 01 9 e396 4 34 5 7 4 .6 4 6 1 .3 7 0 .3 6 7 3 .2 5 4 9 . 4 03 .2 8 1 i .1 1 1 0 .2 e1 1 .2 0 4 6 1 o14 6 '1 42 91

*bbl Mea Vau PARTIAL0S 00
2 IV3 394 995 199 197 198 M loo lot ool tf@ 244 245 906VAR IANCE

0 03 4 1 139459 1.6238 .3109 .61518 .e411 1763671 53171190i l2.4780 12423224&379369164.6604

30 36 03 1.311 1.054 1.8 13 1. o44 1 e567 e.430 0.45p 1 350 06 .642 e .21 1 2.616 8 .460 I . 011110939
0 .593 1 67 0 .6760 .7909 .791311 .1012 ?&I 3.3600 IY942 10440 C 14I 21 176 2 1446 23906

0 1 2 4 2 0 0.9 8 t t et6 1 1.0 5 7 1.0 4 8 1.1 4 4 0 2 4 6 1,1 4 2 1.3 5 4 1 . 3301 1.4 7e 0.V 6 3 1 2 .6 3 1

6 441403 4 41 .2793 1.370134 .340424 .335167A I'IA1?49 1.2100946 1.279516 1 .2439005 .241921 1 .23155317 .241947 1.2 956 1 :364 6 1 . $4
A . A701 .4.451 . .215 1 703 1 469 1796 24 430.491 All66 .4731 A .I 13UOA3 2.7.17 .4676 2 .43 4 1.60 511SC

-676993 17 29946 199 72&7 137 996 1-6519 2.1198 .31I 1.53 199 200 4 3001.920037 10632 500448 1 1. 0051 1.44 65 .VARANC

0 1 .700171 t2.144319 3.6936 I.7154 1.71127697 1.1014711 .851193A 2.29A650 2.95381 2109716 2.0633458 2.1393346.2216)3 241 1.4 21r
7 I. 3343 12564119 2462239 1.123537 1.21196131 l.61SI39 1.433093? 1.711679 1.946794 2.5507100 2 .51Z4S1 1.6360734 2 .3141 1.1131 81770

2 1 .941706 I.111493 1.383910? 1.00431056 2..2350311 ..1410213 3.6254 2,9 9 1.1440i 24237 .40 061.122079 2. .12 41 3 .13433102 3.214o .13 0
32 1.3631539 1.403293 1.3927740 1 .1011 1 .04701 1.965277 2,1069111000 194912.3911 1.4094422 2.31241 49143 -6613 2.14403P 2.6117711 . 0634

2 1.193 1.02994 1.1195 1.7809 1.76934 .114 199679 3.361M .94201 1.042 241142S53112.746 .13 IM0 &VRAC

0 44044451 66793 661.1.010 6.350.14 1.56377.1 2.3933S1326107.71 2.641081 1.0902064 732.94 271626 91 7.60934.9 1.04397 6.61.3 2 9441

6 3645 .33790.33 3.2314.7 9 114.24 71.133.86712.109969 71497 .34791 It 7424 44 1.2495 1.926 931 1.24947 '.t49106 11267 .4964

9 2.9764906 3.7723601 7627315 2387113993 1.7S6342 2254109t 311811 1.114 4S 09144227 1.97.2 1731,19.11 194$6.3% 2.134.9 1 2619.774618.4&Go

O 3.7 07 0. 41 9 69e01040 1.S71 1020 140I 921 2. 113 2.11 5006 1.3465 3 4 1.434 "oet9,

2. 2239.0 -21341I 9009I3231?1 31S6231 122541 1 433096. -. 10?? 3.1313914 1.1 1171 6 .1931119,1 -1604736 3.67704 7Z41 .WI 7

PARTIALWA

9 2993Io 22194 IS 9 SSI.eI619.96 1997 3 116 39 19991 1603 206 5 266t195116 930.3 32004. 1281 300926 V&wIANC
O 0 0 0 a a 0 6 A I 1 0 e 0 ats

e0 0 9 0 0 0 6 "outle

- 2& 1 1 1 e e Ite I2



FKVSICAL UNIT COSTS 590205 MET WITU 1982 0#11619
ago&# cown ladest (Inurg) 11STINC OETlOOIT

* 9 1 4530 393444 06 316900.44

0 0 0 a 0 0

* 0 0 0

0 MIRC M UE 0 0

205 00 00 304 201 206VARIANCE N U/OTU

23739 LED0E0 SHEET

3o5410 21 309 . 0311 21P 09 3 0P 6 01441

It 0.36 1 134 t 1 12 90 12 05 1.0 0 0.4 7 4 1 04Z -

0*.30 2 91 1 .3 33 0 0 023 3 0.1 91 3 32 0 0,813 3

IS 1 44673 2.47600 2 12436 2.23603 ZINPUT/ .5U6TP8T
P3 1*427 .1006 33 7 .349 , 13S0 1. 0132396 6 4

12 1.1,90 0.6 42 2 3 8 3 0 . 09 6 0.7 46 2. 9 03 0

I6 1.3 04 1.3 6 0 1.4 06 0.3 9 6 0.5 1 2 1.6 2 0 0

19 3-45 1 2.5 7 3 0.7 I7 0.9 16 2 01133 1 2 09 0

16 2504*2IPJ77214590245 09 .3 131 1.2948601 2.0111461912.45 .57434460

'0 1. 05518 ,12007 00135 .246 2004 484 20 1 .23 06 .A0IANC 6
PIP 1.217394 125306495 1.3741 520 1.678 20077$0 3.721450 0797107

19 5.940169 2.12160T 2.45343 3.1631144 2.110159 2.10604*8 .139

Is 5.290316 11093 2.0531420 2.05627139 2.2077445 2.t574330 .r09s4a

to l.os237 .54300 s.o3ot7 114 zoo 534155 V.1 RI59N4 E

11 5.9994920 2.0649.4 62.5 .913 2.26978.52 a? 2.34 02 7.941 0.949l

7 75. 4 64 1.324 90 7122415 72.241902 1.340395 1.301027 . 1-

IS 1.9471311 2.2197233 2.27557301 2.40656 2.55341 126.9 0or? 6366. .16

1 .5554 1 0537 a 0605 3.n3e4s6 1.044 2.45400099

PARTIAL VRAC

0 .0 0 0 0 0 0 0

1 0 0 1 1 1 a 0

1 745954.67129.9 71619526.93 7009104.112 793027.166400527.,61091

0 0 0 0 0 a I laet sil09 241

0 0 0 0 0 0 1 118 01

0 52SW l 0 0 1 1 1 0sl$ 3%3s 419

7 741761.9 64 7539 .4 7690 93 01270.6 .192 .6 0157.3
II~~~~~~~~~~~ 502751.57~t2A 50a097.6 59195 645.156346 410.01.09 63661 .10



Dtocoust Factor 93457944 .6734873 A1161 9768 76219311 7198614 66634221 61274V4 52009 10 5493374 $083499 47500210
GNP collator 2.123 2 3253 2.547? 2 76 2.91 3 204 3 424 3 648 1 a? 4 lam 3 406

DOE REGION NO a 'OR ANNUAL ENERGY DIFFERENTIAL ESCALATION RATES.. Etimat. is Nest Free
2962 1961 1964 195 1906 19 19$ i99 1990 1991 3992

esid. Electricity 1.9526 1.108081 1.1669115 1.121522 1.231407 1.2244292 1-:3139181 2463616 1 2433165 1.2499374 a 2)31509
Distillate 1.015235 1.0511091 1 .077636 1.1040401 111395? .1616697 1 1911804 1 2214471 1.2524091 a 3)003)? I 4125115
LPG 1.01764 1.8135145 1.6542646 1.07171231 .0914442 1.100421 1.1290791 1 149%611 a 160617 1.1186119 1 .17107
Natural gas 1.61193 1. 019991 1.160766 1.397150 1.41437991 .4321260 a 456093 1 4661631 1 4664995 t S1tSttf a 1573473

Comm. 1eootrisity 10)696 1.I756715 1.1161375 1.1199665 1.166?405 1.16tStS2 1 1612905 1 113666 I 1636433 1.1616565 1 1596742
Distlllate 1.01757 1.0355010 1.0546441 1.1729706 1.0937635 1.1115? 1.131114 1,1,91111 1 1826609 1.1393490 I 1996553
Residual 1.66293 1.1311174 1.206298 1.177446 1.3130210 1.3401059 1.36009574 1 396141 1 425192 1 4661776 I $111 0
Natural Gas 1.06195 I.9123026 1.2010129 a. 06rtI.19 70363 A.11109 1 3363528 1.313168 1.3565603 2.3837998 4117610

Steam Coal 1.642?7 1.0081531 1.163694 1.1674079 1.20)1150 .219121 .1336821 15191431 168773 123744591 i 106
Indust. 1ootrieilt 1.05152 1.1077985 1 t659015 1.211164 1.2343364 1.241496 1 2406964 1 1559359 1 1632234 I 1616086 I 1603556

DistlIlate 1.0111 1 #355010 1 0540441 1.41 1746 1.091531I 11,14396 1363190 1 1503544 2 181292 1 37977? I 292959
eisidual 3 090125 1.1897266 1.2977620 1.4156614 1 4019)35 2.46709)3 1 524616 1.S621724 1 6611380 1 6255,6 1 6599651

Natural Gas 1.09726 1.1811471 1.2153119 1.397S114 1.4072601 1.419564 1.4169110 1 436045 1 4468574 I 4870494 1 5253590
N-Gas NIll 3.068191 1.1841941 1.206901 1.4694 0 2.I434120 1.1867? 8 13226 I.110519 1.1311694 1 1612174 1 $9it0l
Steam Coal 1.12721 1.1933481 1.478571 1 .6727415 1.7146056 3.757167 .601I018 I 10465666 69107 1 9109466 1 9192649

Trsup. Gasoline 1.52645 1.188691 11664196 3.2278312 1.2452264 3.2616466 1 017220 1 1961495 3.3172350 t 384879 1 4560502

----------------------------------------------------------------------------------------------------------------------------------------------------

**EI2STING SYSTEM-* 192 1983 1904 I965 1966 3907 3960 1959 1990 1991 3992
U t1oetrleitkty 0h) 0 0 0 0 0 0 0 6 6

N Distillate (No.21 0 0

D Residual (N.61 0 460091.90 510599.35 156986.76 50864.40 $05691.27 S99676.96 614630 50 629961.43 619607.25 649S65 69
I Nateral Ge 5 8 a 1 0 0 9 0 1 0 0
a W-Go* fNa 9 1 0 1 a 0 1 6 5

C LPG.Ptepam..tl. 0 9 00 6 0 0 6 0
iotemihles Cosl 0 a 1 0, 0 0 1 l 0

Gasoline 0 0 O O 1 0 O 1 O 0
tIictltetty (kV) I I a I 1 0 1 1
ENERGY TOTAL 0 460091.98 530199.83 214906.70 570164.00 085093.17 99676.94 42463 0 629962 43 639687.2 649565 69

Segipy Costs 0 4010.54 41601.16 424912.55 407610.26 38900.95 372440.67 23,772.60 342617 I 315164,56 301603 90

I Ivestment Costs 0 A 0 I I 1 0 0 0
S Hon-feel Costs 0 O 0 0 0 0 0 0 0

C Replaeoment Costs 0 0 0 O0 1 0
. Net Ana. Cash Flow 6 -46651.5 -4160011 -424922.1 -407018.2 -39I71 .0 -373448 7 -57710.6 .- 341657 3 -325104.6 -308604 0

66RETROfIT SYSTEN"

V Eloetricity (kWh) 0 O 1 0 0 0
N Distillate (No.2) 0 l 1 0 0 0 1 2
O Residual iNo.6) 6 377119.30 41175.56 449748.61 459929.17 47)11.5) 483142.69 495196 61 507541.14 $15317 06 513336 04
I Natural Gas I I 1 0 0 6 O 1 1 0 o
S X-G&NF*ll 0 0 0 6 0 6 0 6 0
C LFG.Propsms.ete. 1 0 6 0 0 1 1 0 0 0

Oitulaoeus Coal a0 0 6 a 0 1 O 6Casel iso 0 5 0 0 0 5 0 9 0
E 2letietj 4kV) 0 66006066

ENERGY TOTAL 0 377129.21 411371,56 446748.61 459729.17 47139113. 403142.89 493190.61 57542.14 515376 06 523336 64

0 esorey Costs 0 )3s999.4* IS810.08 3425481.? 3ZPZ.l4 2t4188.88 388077.11 38805 44 376060 35 261992 07 3406)3 56
I InvOstment Costs 331725.97 0 0 a 0 0 0 1 a
2 Nem-Feel Costs 0 0 1 0 1 1 1 a 0 0
C olePiacem t Costs 0 0 0 0 a 0 8 0 a 1 0

Not Ana. Cash flow -521729 0 -3219399.4 -331018.9 -342346.2 -327923.1 -314106 I -30617.1 -1520.54 -176069.3 -161992.2 -246633 6
EXISTING MP VALUE VARIANCE! RETROFIT MP VALUE VARIANCE "OMILCON A

TLCC 6739696.5 5.9196111 6066451.1 3.8913E13 3903

NLCC - - 2 650145.40 9.5614123 D#CWt-Sal 614075

SIR - - 3 2.1451741 30591989.
91C (NHITU'I¢C'E2)0110 - - 1 45.317068 2.3034111
SIC (NTsIF1'PV INVEIT)1 II0 - - 2 46.1090 1.8768t13

1 2 3 4 5 6 7 0 9 to I1
I1.1t Ama. Cash Flow 0 -465091.1 -51199 3 -16986.8 -576064.1 -5191.2 -599677.0 -614630 6 -619961.4 -6)9667 2 -649565 7
Rotto Ana. Cash flew -5081.01 -377129.4 -41137.6 -446746.6 -459929.3 -471391.5 -462141.9 -495190.6 -471541 -113376.1 -513336 6
Total AnL. Cask Flow -$350)5.0 90963.656 923.755 31111.17 110934.91 113699 64 136534.07 119439 97 121419 29 114109 9 13620165

-113520 -429t556.-4 -244762.1 -36123.46 212817.46 413106.57 702660.42 13690251.6 246292? 6 18046112 0 2241144
simple Psybask 18--l I I 1 0 4.12)9956 a 1 0 6 1
I st vlse Cash flew 0 -408051.3 -416101 2 -424922.1 -407911.3 -389073. -373401 7 -357711 6 -341657 3 -31114 4 -356004 0

lit Ale Cash flow -521729.0 -329399 4 -335505.1 -342346.2 -337923.21 -314101 -308677.1 -1125 4 -176669 3 -161992 1 -246633 6
Tetal Dieo Cash Flow -321119.1 19451.136 10996.165 11574.37 79995.061 75761.869 72571.19 691S4 11 66S87.917 63191,40 599t 416

-$115319.0 - 4 -36101.7 -270707.0 -199612.3 -130649.4 -SIS70 1217.350 0401.271 14001.76 20900 I
ls. PSybie is -- 0 0 0 0 0 7.7376493

.....................................................-
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3089 413634603 .536734460i 165 7 13 19646391 :7 65053:1 IS$19 41 110 go:131 3109960 99l6110o.

5 I 60 S 746 6 016 6.181 6,A5 4 all 7 10 7 54 163 ?0

FARTaIAL
IMP I996 1197 1991 1999 Me0 :601 sell sees 314 IM0 M&0 vArIANCE

. M417 1 2I 11t04 1.1:67966 1 1144171 1 I07 14 I .1191311 1 I1MI96 1 .:104449 1.2123840 1 .j188186 13$A076 1 .2057901 1 9631-4
1.6929973 1.79950 1 9111633 103g71131 156089343.1936861 1.3 43332 2 5919116 2 7553450 2 9395934 3,1151615 3 311645 1 3903138
.4011233 1 531989i1 16059006 1.60141619 1 67310? 1 45333 1 9404793 2 0476109 1 1514561 2 2636834 2 3616196 I.S063468 I
16700010 1 7193367 1 7495*98 1 791043 1 832909't 101961641 A1,9383561 1 9655993 1 011199328 5 891791 1. 1117645 2 1576331 6 6694E-4
.1539887 1.M15190a 1501811 A 141@740 1 lot1 :56 1 461793 I111377 1 1403006 1 1363679 1 1364396 1 13431%1 1 135964 0
1.S646140 1.$816631 1t.4644910 1.91?SZ74 1 499180 445091 2.8098066 1 1614622 2, 11109111 2.4092561 1 5846703 2 .6087701 0
1.6571661 1.7010018 t97648340 1.08187142 1 767391 3 169603 1.9994919 2,066 441 6 1. 1310131 1-3116 2 13?466 1.3498683 0
1.9180503 1,$330131 1.36377:0 1.P3955 3 6267715 1 631130 1,6V03306 1 734:947 I.TTI199% 1.8091591 1.8481979 1 4561414 a
1. 397034 i 3035777 3 1i94198 1 3154549 1.3214461 1 . 4706 1 .333534 1 $3963115 1 .3437466 1 . S19364 I I501420 I .364309 I
1 3555679 1 .2s,6424 1 2535161 1.2509969 i.2494769 1.1419508 1,31464425 1 144926t I1 343415S 1 .2419647 1138803919 1 2260807 A 4596C-4
1 5030855 1.5802913 1 A6246861 1 499576 t 8430449 1,421084 2.0475W1 :,1597233 2.391191 3S .4661769 2 5413934 1 6452969 I
1 7316772 1 75S3993 1 7835611 1 .1111094 1 8301115 1 6645536 1 8954432 1 .924772 1 .954S51 1 .964661 1 0156196 21066051 .371 77463
1 6S93090 1 7054974 1.7$17667 1 66148?5 1 8515406 90901P5S 1 .9558614 1 4102077 2 06665S 1. 123466 10646 4 11431340 .40?94t6
1 19900039 1 3337 1 3596233 1.3958309 1 4330039 .4711479 1 .5163494 1.550%7531 1.5918741 1 .6343136 1 .6770641 1 72240 30 O0?7707
1 9953797 2.004316S I 923S334 I .0423113 2 305782 61339 3.1033367 1. 1133819 3. 1421343 1.1632T44 2.11012t 1.3040464 .#1369631
1 6#377SI 1 7601144 1 .017:401 1.9608329 2 0706981 .1794101 2.$908616 1 4697431 1.5249143 13. 667213P 2 0054907 2.9526609 .94683943
........................................................................................................................ PART IAL

1995 1996 1997 1499 1999 lots left 3002 #803 24114 2185 3916 VARIANCE

,O414, 1, ,,8,$o.9 V,0,8.3.60 ,1190, 5f ,.,9 ? 2 208., ,2 ,, r.9. 74M44,I 4 90o 3,. 780M3. $a 79-0.?. 8053337.3A 1., o918

S 0 0 a 0 0 a$ 0 0 6 9 Inet0
1 8 O 0 O 1 0 0 a I I Rels0
0 9 0 4 O a I I a 6 1 Otelc

00 0 9 a 1 0 O 0 9 A 0 PRESENT VALUE VkltIANcF

17 S081#4.J3?64465 504 96 0132 30? 10.8 56 268 t19 1473.0 PI ?4083 0151 6 3$39 ?639038393 ?029301,5 3 I f &992$T.9 &033 6
7S 263990.51 261&79.13 191460 26 465 .I 271736.181303.33 13I266t.82 147305.14 1394.81 166327365 11561 36 148S339 EnaggV $41396 6 7 911iEtl

0 0 0 a 0 0 0 6 0 6 a $ 0 luysat S171 073214
$ 1 a 0 8 1 9 0 0 0 O a i uI te 0
0 0 0 0 #0 0 3 54.5 0 0 1 0 0 Replace 13 543 460
,I -211510.5 -201670. f -19149S.3 -3064S.3 -17398.1 -1303.4 -13910 .3 -18735%.7 -19399,1 -01327236.5 -12%942.5 -11946 .3,

. 1 -47910.7 -55441 .3 568094.96 -57370 83 -466.1 -591715.9 -11331. -61013.) -619V83 .0 469160.2 -636920.19 -4419.6 SIMPLE

84 13143 10 11 64 t& 0 64 13366 14516 14121 0$7:L 841f t4 II~3S 57I2 S19 4 $417

5 2597 3 4673. 571. 162. 6 0163945 A273. 097 6 7577. 61759 .3143749216$
2 1 4 $ 0 a a 4 1 1 0 O 1

1 -14 3771 5 -156425! 3 56.04 -6 $ 13 5 4 1 5 103 60. 18 -99 . 4 -0 21 7.25 -101267. I 17i 3857 1 % -164 3. 5 63 4 .71 66144344 t
I -1131S.: S -01619 93 19f400 a -181644. 3 -1738.t 1 -6303, -291610.3 14735,7 -139864.1 189,1 - 13:72 4-962 -311946 .3 DISCOUNTED 6? 118

4 3 -1111 .5 -1 1 gal 6.9 4r - 1 0.3 -418019 IS -13370.1 ~3663.31 -397421. Sl 4 3 5 194 .13 -14163.4 -2115 63. 1 5633 4

l 1f II 6 1 19 6I ?t 3l l7
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