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Annualising the investment

Prof Francois Marechal




=PrL Total cost of the energy system

TotalCost|$/year] = OPEX + CAPEX + Tax
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£PFL  Annualising the investment

- Why ?

 The Investment value (I [$]) to be compared with annual income and
expenses (OPEX [$/year])

- Money value of today (CAPEX) to be compared with future income or
expenses (OPEX)



£PFL  Annualizing an investment

Expected Cost in [CHF] of an investment (l) after n years under an
interest rate of i

FGiny) = I(1+ i [$)

Where :
| . Investment in [$]
| : Interest rate

n, : expected lifetime [year]

I*(i,n,) :Value of | after n years with the interest rate of |

The interest rate is the one that is expected by the stakeholders of the company
Typically higher than the one proposed by a bank and higher then inflation rate
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=PrL Value of a yearly income

Value in [CHF] of “n” annual paiements B [CHF/year]
after n, years with an interest rate of |

1+ —1
plt?

B¥(i,n) = ) B(l+iy~' =
l
r=1

Each year : I'm investing my paiement at the interest rate i up to the end of
the lifetime of the equipment

B [CHF/year] :is the annual profit = Sales - Expenses
B is made each year when the process is operational

We will assume that n is the same lifetime of the equipment
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=PFL Having the same value after n years

- If the paiement B is the annual income of the project

_ i — it
B—ZCO m, ch- m;
0

l

- Present value V [in CHF today] of an annual income B after n years
under an interest rate of | .
1+ -1

(1 + )"

V*(@i,n,) = B*(i,n,) - VICHF| =B

This is the equivalent investment in today’s CHF of the expected
annual income during n years with an interest rate of i



=PFL Having the same value after n years

. B[CHFyea,,pmject/year] can be compared with the equivalent
investment / [CHFyearpmject] made today :
I*(i,n,) = IC*(i,n,)) - IC[CHF/year] =1 i i);l
(1 +iy»—1

This is the equivalent income in today’s CHF/year of the
investment | during n years with an interest rate of i



=PFL  Project evaluation
_ Net present value : NPV|CHF

1 +i)y' -1
vear, ... d = B( : l) : —12>0
project l(l _|_ l)n

- Annualised Cost :
, i(1+10)"
Profit| CHF

1
/yvear] = B — I=B——-1>0
YeAryroject y ] (1 _|_l)n_1 T

facteur d'actualisation (Cans) en fonction de la duree et du taux d'intérét

Tz I I = ; 4 1if T p— Over how many years the investment
1 xpected life time .o === 1 has to be “amortised”

Years
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=PFL Retrofit project : benefit vs incremental investment

Sales ASales|CHF [year]
- Products Electricity
/ Z AN (H)en(t) + AE (£)es )dt
Operating costs ACost|CHF /year]
Raw material Fuel Electricity Waste
/tt Rzlmw t)eh(t +F21AM+ t)ch(t) + AET(t) +ZAM ))dt

Profit [CHF/year]
AB|CHF /year| = ASales|CHF /year] — ACost|CHF/year]

Investments : CAPEX [CHF/year]
i(1+4)"
(1+4)» —1

AIC|CHF /year] = Al




=PFL Energy savings investment

Profit[$/year] = AOPEX + ATax — ACAPEX

AOPEX + ATax [$/year] = (OPEX, ,— OPEX,, )+ (Tax,,, — Tax,

new

ACAPEX [$/year] = CAPEX, — CAPEX,, <0
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=PFL  Project profitability

Ra te 0 f Re turn [years] _ % ggl\iv!many years are needed to recover the investment

Net Present Value [$] = AB (1(452:;1;1 — ATl >0  Afernyears

Annualised Profit | b | =AB-AI Z'(Hf?nj —AB-—L >0
year (144)"y —1 T

Internal interest rate [% ] ¢*|AB (le;fi):y);yl —~AI=0

Al [$]  Additional investment
AB :yfar Annual expected profit from the investment

Ny year] Expected life time of the equipment

Al [$] =—- ACAPEX [S$/year]-z(i,n,) [year]

m s /) Il Annual expected benefit is assumed with the energy price of today !l!
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