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£ EREKCISES PRACTICE  [PROBLEMS FRom Eneg DES/EN
3y Hyman.
‘ Machine A costs $8,500 and has an annual operating cost of $4,500. Machine B costs $7,000
and has an annual operating cost of $4,800. Each machine has an economic life of 10 years.
What is the annual rate of return on the additional investment in machine A?
¢ Source: Dieter, p. 680.

e

2, You are designing a piece of equipment for a client who ignores the time value of money in

making investment decisions. You have narrowed your design choices down to two op-
L tions: A and B. You estimate option A has an initial cost of $8,000, and annual operating
costs of $400. You expect option B to have an initial cost of $6,500, and annual operating
costs of $800. Fach machine has an economic life of 10 years. Estimate the payback period

: for your client’s potential additional investment in design A.
-

: As chief engineer for a small manufacturing firm, you are considering whether to invest

$40,000 in a new piece of equipment that will save $3,000 annuaily in operating costs. If the

‘ equipment has an expected lifetime of 20 years and a salvage value of $5,000, is this an at-
tractive investment at the discount rate of 15%using the present value criterion?

4. Redo the analysis summarized in Table 8-2 using a 10% discount rate.

A company is faced with the decision of selecting either machine A or B, both of which are
capable of doing the same kind of job. Machine A costs $1,250 with annual maintenance

aued operating costs of $150 lor the Tivst 10 years and $180 for the following 10 years. Ma-
chine 2 costs $1.500 and amnual operating md mamtenance expenses are $100 for (he 20-

“vear periad. Both machines have zero salvage value at the end ol their cconomic hives, By
trow mneh should the manufacturer of machine A inercase or decrense the purehase price
ot the machine so that it is competitive with machine B at a discount rate o0 15%7

6. An cleetric utility company has determined that it needs to bring 600 mW ol new generat-

ing capacity on-hne six years from now to meet anticipated peak loads durng the heating
season. The ntility has narrowed down the choices to a coal power plant or a set ol combus:
tion turbines fired by natural gas. The coal plant, which takes six years to biild, has a capi-
fal cost of $1.200/kW. The combustion turbines can be crected in fwo years and cost
$250/kW. The projeeted operating costs i six years are 2.1 eents/AWh [or the coal plant
and 5.7 centsikWh for the combustion turbine. Each plant is expected to operale at Inlf ca-
pacity for 3,000 hrs amnually throughont its 20-year hfetime. The above quotced capital and
operating costs are expressed in terms of today’s dollars. The operating, costs ot the com-
bnstion turbine are expected to keep pace with inflation, which is estimated to average 3%
annially over the lilctime of the project. However, the prospects ol imercasingly stringent
regulations deating with acid rain indicate that coal plant operating costs will probably ur-
crease % a year over amd above inflation. Sinee the atibty in question is municipally
owned, it pays no income taxes. Using o real discount vate o 3%, shonld the utility start
building the coal pliamt now or wait four vears to begin building the gas turbime plant? THow
mnch does (he expeeted annual plant usage have to change belore it afleets the choice?

\/Rcdn Fxercise 3 using an equivalent annual cost analysis.

8. Ihe nvirommental Proleetion Agency has ordered your oil relinery Lo process its wasle
liguids betore discharging them into the local bay. You estimate that 1t will cost yon
$30.000 to satisty this requirement this year. However, by gradually making no-cost adjust-
ments in the relining process, you estimate you can reduce waste processing costs by 5%
annaally over the next L0 years. which is the remaining life-time al the vefinery. On the
other i, an outside company has offered to proeess your waste for you every year for
the nexa ten years at an mmual fee of $15,000. 10 your company nses a 0% discount rate,
which s the preferred course at action?

7 You are considering upgrading some manufacturing lacilities by purchasing one ol three
dilferem machines. each with the same production eapacity. Machine A costs $30,000, hasa
lile of 40 years, anmual minintenance costs of $1.,500. amd salvage value ol $5.000. Maclone £
costs $20.000, has a lile of 20 years, imnuoal maimtenance of $2.000, and salvage vahic of
$3.000. Machine € costs $10.000, has a lile ol 10 years, annval mauntenance ol $4.000, and
1o silvige value. Determine the mast cconomical choiee based on mmimizing the present
valie o1 total costs. Use an annual disconnt rate ol 10%. Assume that imtial costs, annual
miaintenance, and discount rates are constant throughout the amalysis period.
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