Example 3: Cooling Tower Option
Base Case Assumptions

Combined Cycle Power Plant (base load) with
360 mi USD investment at 70% debt share.

Two options for cooling are technically viable:
a) Open Cycle: 722 MW Cooling Tower: 720 MW
b) Open Cycle: 56.5% Cooling Tower: 55.9% efficiency

Additional costs for Open Cycle. 5 mUSD

What is the Rol on this additional investment?
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During an early planning stage for a new power plant, the question might
arise, whether to use a cooling tower or an open cooling water cycle. The
effects on performance are positive for the open cycle option (higher output
and higher efficiency), but the construction costs are higher and the
investment would increase by 5 mUSD.

Which option to chose? PG-ROI gives the answer by calculating the return on
the additional investment.




General Input Data

Details Power Off Pay Off Time from NPV
Details Costs/Rev Off New Plant Open Cycle Cooling Tower
Details Increase Off W | Without Heat Production
Power Min%  Max% Distr.
Electrical Net Power MW

El. Full Load oper. Hours h/a
El. Net Efficiency —

Min%  Max% Distr.

91,3% NCF
6440 kJ/kwh|

Investment Volume mill. USD
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The performance parameters for the two options are filled in the sheet ,Input®.




Results for 5.0 mUSD additional investment

Investment Net Present Value (10,0%) at 1.1.2002 mill. USD 5,155
Debt mill. USD Internal Rate of Return till 2012 %/a 71,2%
Equity mill. USD Internal Rate of Return till 2023 %/ a 72,1%
Capital Requirement mill. USD ! Pay Off Time from 1.1.2004 (a) 1,5

Cash Flow and Net Present Value

=3 Income Tax
=== Debt Service

= Income from Credit

W nvestment Volume

. Fuel

=== Variable Rev. Electr.

= Present Value of Cash Flow
[ Cash Flow

==@==Net Present Value
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PG-ROI shows the result of the additional investment in the delta analysis, i.
e. the cash-flow obtained by subtracting the second cash-flow (Open Cycle)
from the first cash-flow (Cooling Tower).

On one hand, there is the additional investment (blue negative columns) as
well as the credit line and the credit payback correspond (blue striped
columns).

The positive effect on revenues (positive green columns) and fuel costs
(positive red columns = fuel savings) are very high, so that the Pay-Off Time
is reached after 1.5 years.

The investor should chose the open cooling water cycle.




Goal Seek 1:
Minimun Output to achieve Pay Off Time < 3.0 years

Fo 07 Vi e i P ocaraiicd W

walus tn be reached

M=t Present Value & Cpen Crels
et Present Vakes B: Cooling Towe

Jrbermal Raks of Feturn B: Coolng Tower
Irhemal Rabe of Riebum 0-5x Daka

Pay OfF Tme 0; Open Cyxle
Farg O Trwa B¢ Coalined Tiows ir

rrrrrr v Flsctricky produc on costs o Opsn Cprle
Elct ooty procuc tion eoste B Coo g Tower

Elescticty production costs 85 Dela
Wakes lnbe cherged  Shaet Inguk; Aoe L3, Cobon 5
Start walue

PROCAT found a sclution with Delta <0.0001: 3 yrs POT are reached even if the
il et electrical power drops below 718 MW
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From the previous result, there might arise another question: How much
lower could the output (MW) be so that the additional investment for the open
cooling water cycle still reaches a three year Pay-Off Time?

PG-ROI quickly finds the solution with the goal-seek analysis: 717.89 MW.

Even if the output dropped with the open cycle compared to the cooling
tower, the additional investment still would pay off within three years, due to
the savings of fuel costs from higher efficiency.




Goal Seek 2:
Minimun Efficiency to achieve IRR > 20%

Make Sensitivity Analysis with only one value uncertain:
Power o Value Min%  Max % Value
Electrical Net Power MW 722 720
El. Full Load oper. Hours h/a 8000 8000
El. Net Efficiency 56,50% 55,90%
Internal Rate of Return
80%
70% 4 72,1%_|
60%
50%
40%
30% . a
0% }/é( IRR > 20% is reached even if the
10% - efficiency increases by only ~0.0022
00/-00,006 -0,'004 -0,'002 0 0,0'02 C (0'559 + 0'0022 = 56'12%)
El. Net Efficienc’
2) o otestupomamton. To +40.172 8114355 FoRoBamne?

A similar question with respect to the efficiency increase: What would be the
minimum required efficiency increase, so that the additional investment for
the open cycle reaches an Internal Rate of Return (IRR) of at least 20%?

PG-ROI gives the answer by its built-in sensitivity analysis. The graphic
display of the results makes it easy to find out that a 20% IRR is reached
when the efficiency increases at least 0.0022 (=0.22%) from 55.9 to 56.12%.




Goal Seek 2:
Check of result with goal seek

Input the value from sensitivity analysis:

Power Value
Electrical Net Power MW 722

El. Full Load oper. Hours h/a 8608
El. Net Efficiency m

Result is not very exact: 18.3%

Net Present Value (10,0%) at 1.1.2002 mill. USD 0,903
Internal Rate of Return till 2012 %/a 2
Internal Rate of Return till 2023 %/a < 18,3%

Pay Off Time from 1.1.2004 (a) 11,9

Goal seek finds 20.00°

56. 134% eﬁ:ICIenCy Net Present Val PROCAT found a solution with Delta <0.0007: USD 1,070
Internal Rate of | 02000 with input walue: 0,5613 %/a 1%
Internal Rate of %/a 20,0%P
Pay Off Time fr¢ 10,8
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Double checking the result achieved by the sensitivity analysis proves it right:

When the efficiency with the open cooling water cycle is set 56.12% (instead
of 56.5% initially assumed), PG-ROI calculates the key investment figures
and comes to exactly 20% Internal Rate of Return.




