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13.1

- CHAPTER 13. PROJECT EVALUATION

General

To meet the pfdjected load "demands for electricity in Wepal after the
early ?19905,‘ it is planned to construct the Arun '3 Hydroelectric
Power Project on the Arun river. As described in detail in Chapter
2, the project is to be implemented in two'étéges, i.e. the lst stage
with the installed capacity of 201 MW @articularly for load demand in
Nepal, and the 2nd stage with the installed capacity 6f.an6ther 201
MH for meeting domestic as well as power export (402 MW in total).

The supply of generated energy will be commenced from 8th year after |

the start of its construction works.

This chéptgr contains the results of project evaluation of the pro-
posed broject in terms of economic, financial and socio-economic
aspects. - The energy costs at both generation and receiving ends are
firstly calculated.. Secondly,'the economic feasibility is evaluated
by calqulating the economic iﬁﬁernal rate of return (EIRR), Further,
sensitivity analysis of the BIRR is made with respect to changes in
the prqjectfcosps;and project output, - Thirdly, the finaacial feasi-
bility is evaluated by caldulating financlal internal rate of return
(FIRR)., = The calculation of the FIﬁRIis to confirm the soundness of
the project from the viewpoint of the executing agency, = Finally,

indirect soclo-economic effects of the project are briefly assessed

-in due consideration of socio-economic importance of the project on

‘natfonal as well as régional'dévelqpment.

13.2

13.2.1

Energy Cost
Projeét Cost

frbject cost consists of ;pnstructi§ﬁ4COs;:éﬁd operation and main-
tenance cost, Construction gdst_inéludes the direct poSté for the
¢onstructibn of #rodect faéilitiés such as access road, dam, tun-
.'nels, powerhouse, transﬁission.line, substation, etc,, and indirect
costs such as administfatioh including engineéring service and phy~-

sical coatingency. Operation. and maintenance costs include the
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costs for administration, regular maintenance and repair. Replace-
ment cost for hydraulic and electromechanical equipment is con-
sidered in the cost stream at the interval of 25 years after their

ingtallation,

For the purpose of benefit-cost analysis of the project, the pro-
ject costs im both financial aund economic prices are determined as
follows. Project cost at receiving end which inciudes the costs
for transmission line and substation facilities is regarded' as
financial cost, and project cost at generation end is regarded as

econgmic cost.

Financial Cost ‘Economic Cost

Stage~l Stage-182 Stage-l Stage-142

tevreeese in million USS ©evevenens

Civil Works 179.9 234.6  179.9  234.6

Hydraulic Equipment 11,7 17.6 11.7 17.6
Electromechanical Facilities 38.4 69.4 38.4. 69.4
Transmission and Substation 87.5 107.0 - = Co=

Engineering and Administration 23.8 32.1 ° 17.2 24,1
Physical Contingency 43,1 57.8 33.7 46,3

Total: - ' 384.4 . 518.5  280,9  392.0

Operation and maintenance cost (0/M cost) is also determined as

follows.
Financial Cost o _Economic Cost
Stage-l Stage-1&2 Stage-l Sfage—l&Z
vereeeo in million USS weuveveeons
Annual 0/M Cost 4.1 5.7 3.0 4,3

{at full cperation)

Note: Financial and economic costs mentioned above are estimated

at the price level of June 1986..
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13.2,2

Energy Cost

Energy cost for the proposed project is estimated as average kWh
cost at both generation end and receiving end. The kWh cost is
calculated from annual cost (construction plus operation and main-
tenance costs) divided by annual genérated energy. Energy cost of

the project is calculated under the following conditions,

Receiving End Generation End
(Financial Cost) (Economic Cost)
_ Stage—1 Stage-1&2 Stage~l Stage~1&2

Construction Cost (US$ mil.)Ll/ 384.4  518.5 280.9  392.0
C.R.F. (40 years, 12%)2/ 0.121  0.121 0,121  0.121
Annual Construction Cost (USS mil.) = 46.5 62,7 34.0 47.4
Annual O/M Cost (US$ mil,) 4.1 5.7 3.0 4,3

~ Total Annual Cost (US$ mil.) 50,6 68.4 37.0 51.7
Generated Energy (GWH/year)Y 1635.5 2816.2 1721.6  2960.3

,_Energy Cost (U8 Cent/kWh)

413/ 3.1 2.4 2.1 1.7

 Note: 1/ Gosts for transmission line and substation facilities are

not included in construction cost at generation end.
M1l. signifies million.

2/ C.R.F. = Capital Recovery Factor. Average lifetime of 40
years is assumed taking into consideration the lifetime of
50 years for civil works related facilities and that of 25
years for hydraulic aud electromechanical equipment,

C.R.F. for 40 years at the rate of 12% is 0,121,
3/ Transmission loss of 5% is considered at receiving end,
&/ All costs are. expressed in June 1986 price level,

é]'This.energy cost 1s célculatéd on the assumption that all

generated energy 1s consumed from the beginning.
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13.3 Economile Analysis

13.3.1

Baslc Assumptions

The economic evaluation of the project 1s made on the basis .of the

following assumptions.

(D

(2)

(3

(4)

(5)

(6)

Monetéry uni.t and.e#change téte: United States Dollar (US$)
is used in cost estimates .and benefit calculation. The
exchange rate between United States Dollar {(US$) and Nepalese
Ruppee (Rs) 1s set at US$1.00=Rs21,35, which is an official

rate as of June 1986,

Price level: The current prices as of June 1986 are used in

the cost estimate,

Project life: Economic 11fe'of project fécilities'is set at

50 years for civil works related facilities, and 25 years for

hydraulic and electromechanical equipment. The cost and bene~
fit are discounted over a perlod of 57 years including the

construction period.

Benefit: Benefit will arise from'Bthﬂyear of the project when
unit No,l will commence to supply electricity. Only direct
benefit which accrues from the generation of”electricity is
quantified for the economic analysis., Any indirect benefit
such as employment opportunities due to the project and socio~
economic Impact due to the construction of dccess road are not
valued in wonetary terms, but assessed in a quaiitativé manner

in section 13.5.

1DC: Interest during construction period (IDC) is not

included in the cost estimate,

Price escalation:  Escalation of cost and benefit in the

future will be in the order of magnitude of overall inflation
rates, Therefore, cost and beneflt are not escalated in the

economic analysis.
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13.3.2

13.3.3

Econonic Cost

Economlc cost is usually derived from the financlal cost by de-
ductiﬁg tranSfér payment such as interesﬁ, dutles and taxes, and by
adjuétihg non~traded financial cost into econdﬁic cost using cer-
tain conversion factors. In the case of the Arun 3 project, how-
ever, the transfer payment shares only 1% of the imported items,
and conversion factor adjustment has no significant effects on the
economlc evaluation due malnly to 1its low share (14%) of local
currency  portion 1in the total cost. Counsidering these factors,
construction cost at generation end at the price level of June 1986
is regarded as economle cost, The total economlc investment cost
is thus estimated at US$280.9 million for the lst stage, and
U8$392.0 million for the 1&2 stages. (Fconomic cost does unot
include the costs for transmission line and substation facilities.)
The disbursement schedules for the lst stage and the 1&2 stages are
presented in Tables 13-1, 13-2, '13-3 and 13-4,

The operation and maintenance costs cover administration costs),
reguiaf maintenance costs, and repalr costs. The annual O/M costs
are.estiméted to he 1% of dirsct costs for civil works, and 2% of
direct costs for h&dtaulic and electromechanlical equipment. The
estimated annual O/M costs for the Ist stage (201 MW) are US$3.0
million, and for the 1&2 stages (402 MW) U5354,.3 million.

Ecbnomic Benefit

(1) Power and Energy Cutput

Direct benefit of the project arises from an increased genera-—
‘tion of.enefgy to be c¢n8qmed within Nepal or to be exported
to other country until the power market in Nepal is developed.

The output of the Arun 3 prbject is summarized as follows.
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Power and Energy Output of Arua 3

Installed Usefﬁl - Gemnerated Enefgy (GWH/Year)

Year _ Cag;;%ty Caﬁﬁaity Stage-1 . Stage-142
1994 134 52,0 1159.7  1159.7
1995 134 69.0 1159, 7 1159.7
1996 134~ - 86.1 1159.7 1159.7
1997 134 104.2 1159.7 1159.7
1998 134 . 123.2 1159.7 1159.,7
1999 - 402 143.0 1721.6 . 2960,3
2000 402 . 163.7 1721.6 = . 2960.3
2001 402 185.4 1721.6 . .2960.3
2002 402 208.3 1721,6 2960.3. . -
2003 402 232.3 1721.6 2960. 3
2004 402 257.5 1721.6 2960, 3
2005 402 283.8 1721.6 - 2960.3
2006 402 311.3 1721.6 2960.3
2007 402 340,1 1721.6 " 2960.3
2008~43 402 354, 0 1721,6 2960.3

Genervated energy as mentioned above could further be classi-
fied into salable domestic, salable export and surplus energy
in due consideration of electriciy demand., Classification of

generated energy is presented below.
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“Clasglfication of Generated Energy
(Stage-1&2 402 UMW)

Unit: GWH/Year

Year =~ Domestic Use 1/ For Export Surplus Eunergy Total
1994 179 0 980.7 . 1159.7
1995 256 0 903.7 1159.7
1996 333 0 826.7 1159.7
1997 415 0 7447 1159.7
1998 500 0 659.7 11597
1999 588 2372.3 0 2960.3
2000 680 2280.3 0 2960.3
2001 776 2184.3 0 2960.3
2002 - 876 - 2084.3 0 2960.3
2003 980 : 1980.3 0 2960.3
2004 1089 1871.3 0 2960.3
2005 1201 1759.3 0 2960.3
2006 1318 1642.3 . 0 2960.3
2007 1440 1520.3 0 2960.3
2008 1567 1393.3 0 2960.3
2009 1699 1261.3 0 2960.3
2010 1837 1123.3 0 2960.3
2011-43  1863.2 1097.1 0 2960.3

1/ Domestic use energy includes 103 GWh/Year of the yearly com-

mitted export energy.

(2)

Unit Value of Project Output

Beénefit of the project: is calculated from project output men-—
tioned above multiplied by unit value of each output. Unit
values of project output afe mainly derived from the long run

marginal_cost_(LRMC) of electricity géneration as reported in

‘the then Electricity Department report “Long Run Marginal

Cbéts of Electficity_Generatibﬁ in Nepal"; December 1984, The
report was reviewed, and It was concluded that LRMC is pro-
perly derived and can be appropriately utilized in the project

evaluation.

[
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As the sald unit values based on LRMC are expressed in 1984
price level, these are updated using the inflation rate of 6%
per annum., As to kWh value of export energy, the expected
export rate of 4.8 US cent is applied, These values, based on
a 12% discount rate at the price level of June 1986, are sum-

marized below,

kW value (capacity) US$68/kW/year

kWh value {(domestic) 6.3 US cent/kwh/year
kWh value (export) 4.8 US cent/kWh/year
kWh value (surplus) 0.5 US cent/kWh/year

Note: 1. Annual inflation rate of 6% is estimated from
the following reports: 1) Nepal - Prospects
for Economic Adjustment and Growth, 1985,
World Bank; and 2) Country Report (India,
Nepal, MNo. & 1986), the Economic Intelligence
Unit.

2, The long run marginal costs of electricity
generation described above are the costs at
the generation site,

13.3.4 Fconomic Internal Rate of Return (EIRR)

The cash flows of the economic cost and benefit of the project are
prepared based on the project implementation schedule, Cash flows
of two cases, l.e. the lst stage (201 MW) and the 1&2 stages (402
MW) are  prepared and discounted over a period of .57 years., The
economic internal rate of return (EIRR) is that discount rate which
when applied to the cost benefit streams, will make the benefit
cost ratio (B/C) equals to ! and net present'value (B-C) aquals to
‘zero. The calculated EIRRs for the lst stage.(ZOI MW) and the 1&2
stages (402 MW) are as follows. B/C at 12% discount rate is also
presented below. (The details of calculation are presented in

Tables 13-5 and 13-6,)

7 EIRR (%) - _B/C
Stage-1 (201 MW). 15.5° 15
Stage-182 (402 MW) - 19.5 2

As the result of the calculation, both caéeé of the lst stage and

the 1&2 stages indicate the economic souhdnéss bf the project as
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13.3.5

the EIRRs exceed 12% discount rate which is considered to be the
opportunity cost of capital in Nepal,

Sensitivity Analysis

In order to evaluate the soundness of the project to the possible
changes of economic conditions in the future, the sensitivity ana-

lysis has been made for the following critical conditions in terms

~of internal rate of return.

(1) Counstruction cost is increased by 10%.

(2) Benefit is decreased by 10%.

. (3 .Csmbination of (1) and (2) ahove,

(4) Decrease in benefit because of anticipated export (20 MW)
' belng not realized.

Based on the conditions outlined above, sensitivity of the EIRR is

calculated as follows.

EIRR (%)
Assumptions ' ' Stage-1 Stage—1&2
(1) 10% increase in construction i4.7 18.5
cost '
(2) 10% decrease in bemefit 14.5 18.3
(3) 'Combination of (1) and (2) 13,6 17.3
(4) Decrease in benefit due to 14.5 18.8

anticipated export (20 MW)
being not realized

It is clear from the above that both cases (Stage—l and Stage-1&2)
indicate the econcmlc soundness even 1n the adverse conditions of
10% increase in construetion cost, 10% decrease in benefit aund the

combinatlon of the rwo. The EIRR of the worst case, 1, e. 10%

increase in construction cost plus 10% decrease in beneflt in the

lst stage, is 13 6% which also exceed the opportunity cost of capi-
tal in Nepal The results of the calculatlon are presented in

Tables 13-7 to 13-12,
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13.4 Financial Analysis

13,4.1

13.4.2

13.4.3

General

The objective of financial analysis 1is. to confirm the soundness of
the project from the viewpolnt of the executing agency. Cash flows

of fihandiai éost (expenditure) and financial benefit (revenue) are

'preﬁéred and discounted over a périod of project 1ife. The

discounted cost and benefit are compared and expressed as financial
internal rate of return (FIRR). Finaﬁcial cost of the project is
the construction cost at recéiving end estimated at . the price level
of June 1986, which includes the cost for transmission line and
substation facilities, Financlal cost thus es;imated.is not iden-—
tical to the actual construction cost as financial cost does not
cover such costs as Interest during cbnstructioq'ﬁefiod'and price
contingency., Financial benefit is the revenue of the executing

agency which is derived from sales of incremental generation of

electricity.

Assﬁmptions for Financial Analysis

Basic assuaptions for financial analysis SUch_as monetary unit,’
exchange rate, price level, project life, IDC, and pride escalation
are the same as the case in economic analysis except esfimétion of
benefit., Financial benefit of the project is the revemue of the
executing agency, i.e, NEA, which accrues from the sagle of inecre-
mental generation of electricity. Unit value of .electricity ié
estimated to be 5.6 US cent peE-kWh for domestic uge baéed on the
average revenue per kWh sold (Source: Revenue Record of Finance
Dept., NEA) and 4.8 US cent per kWh for export energy which is the

expected power exchange rate with India,

Financial Cost

Financial cost of the project 1Is estimated at the price level of
June 1986 when the feasibllity study was ‘conducted. in Nepall.
Financial cost includes the direct costs for the construction of

access road, dam, tunnels, powerhouse, transmission line, substa-
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13.4.4

tion, etc,, and indirect cost for administration including engi-
neering services, and .physical contingency. Operation and
maintenance cost covers the costs for administration, regular main-
tenance and repairs including the cost for maintenance of transmi-
ssion line and substation facilities. Replacement: cost  for
transmiésiop line -and electromechanical equipment is included in
the pfemiée that the economic lifetime of transmission line and
electromechanical equipment 1s 25 years and that after 25 years

they will not have any residual values,

Financial Internal Rate of Return (FIRR)

Cash flows of financial cost and ﬁenefit are prepared for the two
cases, i.e., the lst stage (201 MW) and the 1&2 stages (402 MW).
Then, the cost and benefit streams are discounted over -a period of
57 years for both the two cases. The result of the calculation is
presented below, and the details of the calculation are shown in
Tables 13-13 and 13-14,

_ FIRR (%)
Stage-1 (201 MW) 10.8
Stage-1&2 (402 MW) 14,9

The above result indicates the f£inancial viability of the project

. in the sense that the project has enough return to pay the interest

rate inrthé case of the project's financing'sources being sought

from foreign countries or from internaticnal lending institutions,

"Sensitivity Analysis

Sengitivity analysis has been made on the FIRR calculated in the

preceding section in order to evaluate the financial viability for

theipfitical coﬁditidns as mentioned below.

(1) Construction cost is iIncreased by 10%.

(2) Benefit is decreésed by 10%.

(3)'-Cdmbihﬁtion of (1) and (2) above,
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13.5

(4) Benefit is decreased by anticipated export (20 MW) being not

realized,

Based on the conditions outlined above, sensitivity of the FIRR is

calculated as follows,

Aésumptioné o 5  Stage-1 Stage-1&2
(l) 10% increase in construction | 10,1 14,0
cost
{2) 107 decrease in benefit - 10.0 13;9
(3) Combination of (1) and (2) 9.4 13.0
(4} Decrease in benefit due to 10.0 . 14,5

anticipated export (20 MW)
being not realized.

It is clear from the above that both cases (Stage-~l and Stage—1&2)
~indicate the fingncial viability even in the adverse conditions of
10% increase in construction cost, 10%Z decrease in benefit and the

combination of the two. The detalls of calculation are shown in

Tables 13-15 ~ 13-20.

Indirect Project Effects

In addition to the direct benefit as described in therpféceeding sec-

tions, indirect socio-economic effects are expected to arise as a

‘vesult of implementation of the project,’ Although numerical

valuation of such indirect effects is difficult, every effort was
made to assess these factors as far as possible in view of their

significant importance to national as well as regional development.
{1} Contribution to National Ecounomy

Increased generation of electricit} will méke_ it .possible to
sﬁpply stable energy source to consumers within Népai, enabling
domestic, industrial and commercial consumers to ﬁée stable
energy at relatively lower prices than other identified hydro
electric project. Thus, it 1is ekpected .that activities in
industrial as well as commercial sectors. will be greatly pro-

moted.
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(2)

()

(4)

(5}

(6)

Saving of TImported Fuel

The project will make it possible to conserve the consumption of

_imported fuel which would have been required to run the existing

_or new diesel stations to meet the load growth in the absence of

Afun 3 project.

" Creation of New Job Opportunities

Civil works for the project would create new jobs for skilled
and unskilled labourers during the implementation period. After
project completion, jobs would be generated by maintenance of
the project facilities., Furthermore, the employees will be able
to galn more experiepce, technical know-how, and skillfulness in
the various fields. The accumulation of these experienﬁé would

be applied to the future development in Nepal
Improved Transportation

The local tranmsportation system in the Kosi Zone will be much

improved by the construction of access road from Hile to the

. project site in the Sankhuwasabha District. The road system

will not only enhance the economic activity in the project area,
but also contribute to interregional accessibility and communi-

cations.
Activation of Local Economy

Local economy will be greatly activated by the implementation of
the project through creation of new job opportunities, improved
transportétion, imprpved'communications, increased income, and

other various factors.

Stimulation to Development of Arun River Basin

As.reported'in.the:Kosi Bagin Master Plan which was prepared by

JICA in 1985,_six'hydropower ptojeét'sites were identified in

the course of the.Aruh_river.- Bj“tonstruction of the access
road to Arum 3 project site, the development of prospective
hydropower sites in tbe_Arun riverfbasin will be enhanced as the

existence of the said access road will make it possible to
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construct. the new hydropower projects at lower expenses due to
its better accessibility,

Stimulation to Tourlsm Industry

A large portion of the access roéd will be utilized as frunk
road in the Kosi Zone., There is possibility that the new road
which will connect Biratunagar to the border of China would be
éonstructed in the future. There is great possibility, there-
fore, that tourism industry in this reglon would be developed

and associated new jobs would be created in the future,
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b4
o

" YEAR

1987
-1988
1949
1930
1991
1992
1993
19%a
1996
10 - 1996

R R P Ry

1 1997
12 1938

13. 1899

14 2000
15 2001
16 2002
17 2003
18 2004
19 2005
zh 2006

21 2007
Iz zoo0d
23 2009
74 2010
25 2911
26 012
27 2013
23 I0t4

29 2015 .

30 201¢

31 2017
3z 2018
332019
34° 2020
35 2021
36 2022
37 2023
38 2024
3% 2025
10 2026

41 2027
4t 2028
3 2029
44 2030
45 2031
46 2032
47 2003
48 .2ZD34
49 2035
30 . 2036

51 2037
52 2038
53 2039
54 2040
55 2041
38 1042
5T 2043

«TOTALw

CO51§

Table 13--5 Economic Internal Rate of Return

{Stage—1, 201 MW)

ENVESTNENT o

AND AND
REPLACENENT MAINTENANCE

1.80
19.60
20.60
22,70

. 3.00
65.20
50.00

27.30

0.00

0.00

5.50
5.10
1.60
0,00
0.00
‘a.04
- 0.00
Q.00
0.00
0.00

0.00
Q.00
G.00
0.00
0.060
©.00
0.00
T D00

0.00 -

4.10

£3.90

13.40
2.30
- 0.00
0.00
4.70
3.80
0.490
.00
0.00

Q.00
0.00
0.00
T 0.00
.00
0.00
0.00
0.00
0.00

0.00.

0,00
6.00

9,00

0.00
0.00
Q.00
0.60

331.900

PERATION

.00
9.00
0.00
0.00
0.00
0,00
0.00
Z.00
2.00
z.00

2.00
2.00
3:00
3.00
3.00
d.o0
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3,00
3.00
3.00
3.00
3,00
3.00
3.00
3.00

3.00
3,00

3,00 .

3.00
3.00
3.00
3.00

145.00

TOTAL
COSTS

4.80
19.60
29:60Q
.70
48.00
£5.20
§0.00
29.%D

.00

2.00

7.50
7.10
4.80
3.00
3.00
3.00
1.00
3.00
3.00
3.00

3.60 .

3.00
3.00
3.00
3.00
3.00
3.00
I.00
3.00
T.10

16.90
16.40
12.30
3.00
3,00
7.70
6.80
3.90
3.00

3.09

J.00
3.00
- 3.00

3.00

3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
.00
3.00
3,00

3.00

AT65.00

SALAALE

BANESTIC EXPQAT,

0.00
0.00
0.00
0.0
0.00
0.00
0.09
11.30
16.10
21.00

26.20
31.50
37.00
12,490
48,90
$5,20
61.70
63,50
75.%0
£3.00

30.70

98,70
107.00
108,70
108,70
108.70
103.70
108,70
108.70

108.70°

108.70
108.70
108,70
108:70
105,70
108,70
108.70
103.70
108.70
108.70

108.70 ~

108.70
198.70
108.70
108,70
108.7¢
i08.7¢
ies.70
104,70
108.70

108,70
108,70
108,70
108,70

100.70°

108,70
108,70

4571.20

EFLXS
SALABLE LGSEFUL TOTAL
CAPACITY BEMEFITS
SURPLUS

6.00 0.00 a.00
0.00 ¢.00 0.00
0.00 0.00 0.00
¢, 00 0.00 .00
0,00 L 0.00 Q.60
0.00 Q.00 ¢4.00
0.00 0.00 .00
$.90 3.30 19.70
4.50 5.90 26.50
4,10 7.10 32.20
3.70 8.40 38.30
3.30 9.70 414.50
£.70 11,10 $3:80
3.20 12,69 50.560
4.70 13.70 67.30
4.20 13.70 - 73.19
3.70 13.70 79.10
3.20 13.770 85.50
2.50 13,70 §2.00
2.00 13.70 98.70
1.40 13.70 105.80
0.80 13.70 113.20
0.10 . 13.70 120.80
o, 00 13.70 122.40
9.00 13.70 122.40
0.00 13.70 122.40
.00 13.70 122,40
0.00 13.70 122. 40
0.00 13.70 £22.40
o.00 13.70 122.40
0.00 - 13.70 122.40
e.p0 13,70 122,40
9.¢0 12,70 122.40
0.00 13.70 122,40
.00 13.70 122. 40
Q.00 13,70 122.40
9.00 13.70 122,40
0.00 13.70 122.40
0.00 13.70 122,40
0.00 13.79 122.40
0,00 13.70 £22,40
9.00 13.70 122,40
9.00 13,70 122.40
0.00 13.790 122,490
¢.00 13.70 ‘122,40
0,00 13.70 122.40
9.900 13.70 122.40
o0.00 13.70 122.40
0.00 £3.70 122,40
9,00 13.76 122.40
¢.00 13.70 122,40
Q.00 13.70 122.40
T.00 13.70 . 122,40
0,00 13.70 122.40
0.00 13.70 122,40
g.00 13.70 122,40
0.00 13.70 122.40
647,40 5272.70

34.10

Total conétfuction'cosﬁ_s U5$280.9 mil.
Replacement cost = U5$50.1 million

kw value Bl
kwh value B2
kwh value B3
kwh value B4

b1}

)

U

68 US$/kw.

0.063 US$/kwh -
0. 048 US$/kuwh
0.005 US$/kuh

13-19

"Discount rate

B/C
B-C
IRR

BENEFITS
- COSTS

-4.80
-19.60
~20.60
~22.70
=48, 00
~65.20
~60.00
-1G.10

24.50

30.20

J0. 80
37.40
49.20
57.60
64.30
7019
76.10
B82.50
49.00
95.70

102.30
110.20
117.80
119.40
119,40
119.40
119,40
119.40
115.49
115.30

105.50
106,00
11¢.10
119.40
119,40
114.70
115.60
118.50
119.40
i19.40

119,50
112.40
119.40
119.40
119. 40
119,40
119.40
119,40
119,40
119,40

- 119,40
119.40
119.40
119.40
119.40
119,40
i19.40

4796.70

%
5.5

DISCOUNT NET
FACTOR PRESENT
(12.060X) VYALGE
}.000 -4.80
0.893 -17.50
0.797 -16.42
0.712 -6, 16
0.636 -30.580
0.567 -37.00
0.507 ~30.40
0.452 ~4.57
0.404 9.90
0.361 10.89
0.322 9.92
0.287 10.75
0.257 12.83
0.229 13.20
0.205 13.16
0.183 12.81
0.163 t2, 4%
0.146 12.62
0.130 11.57
0.116 1i.11
0.104 16.66
G083 10,20
¢.ea3 9.74
0.074 8.81
0.066 7.87 .
0.059 7.02
0.053 6.27
0.047 5.89
0.042 5.00
0,037 4.31
0.033 3.52
0.030 3.16
0.027 2.93
0.024 2.84
0.02% 2.53
0.019 2.17
0.017 1.95
0.015% 1.79
0.013 1.61
0.012 1.44
0.011 1.28
0.010 L.15
0.0069 k.02
0.008 .91
0.007 ¢.82
0,008 0.73
0.005 0.65
0.005 0.58
0.004 0.52
¢.004 .46
0,002 0.41
0.003 0.37
0.00% o.33
0.002 0.29
0.002 . 0.26
0.007 Q.23
0.002 0.21
92.66

= 12%
Present value (B)
Present value (0)

hil

274
181

MILLION USs

DISCOUNT

NET

FACTOR PRESENT
115.34%) VAFUE

1,000
0.865
0.748
4.648
0.561
0,486
0.420
0.364
0.315
6.272
6.236
0.204
0.171
0.153
6.132
¢.113
0,099
0.086
0.074
0.064

0.056
0.048
0,042
0.036
0.031
0.027
0.023
b.0z0
0.018
0.015

- 0.013
0.011

0.0L0

0.003
79.007
9.006
0.006
0.005
0.004
¢.004

0.003
Q.003
0.002
0.p02
9,002
0.002
0.001
. 001
¢.001
0.091

o.001
6,001
%.00)
0.000
0.000
¢.000
0.000

-1.80
~16.9%8
~15,43
-14.72
-356.93
=31.66
~25.22

-3.67

7.7

1.78

0.88
9.73

0,57
Q.49
0.43

0.a7
0.32
.28
0.24
0.21
0.18
0.16
0.13
0.12
0.10

0.09
0.08
0.07
0.06
0.0%
9.04
0.04

~0.00



Table 13--6 Economic Internal Rate of Return

{Stage—1&2, 402 MW)

NILLEON USS
BENEF[TS - DENEFITS DISCOUNT ~ NET' DISCOUNT  NET

COSTS ... .
FNVESTMENT OPERATION TOTAL SALABLE  SALABLE USEFUL TOTAL - = €OSTS  FACTOR PRESENT 'FaCTQR PRESENT
NO. YEAR AND AND COSTS DOMESTIC EXPORY, CAPACITY BENEF[TS ’ €12.00%) - VALUE (19.53%) -YALUE
REPLACEMENT MATNTENANCE SURPLUS - T C
., 1987 4.80 0,00 4.80 9.00 0,00 0.00 0.00 -4.30 1.000 =4.80° .1.000 C =480
2 1588 19.60 0.90 195.60 0.900 0.00 0.00 0.00 -19.60 0,893 - -17.50 0.337 ~i6:40
3 193s 20.690 0.90 20.50 Q.00 ¢.00 0.00 0.00 -20.60 0.797 - =16.42 " 0.700 Ti-lA.42
4 1990 22.70 0.00 22.70 7.00 ¢.00 0.00 0.00 -22.70 0,712 . -16.16 .0.586 -13.2%9
3 1991 48,00 0.00 48.00 0.00 0.09 9.00 0.00 «48.00 - 0,636 =30.50 0.490 -2%.81
6 1992 65.20 0:00 65.20 0.00 Q.00 Q.00 0.00 ~65.20 0.567 ~37.00 0.410 “26.72
7 1993 60.00 0.00 60.00 o.00 9.00 .00 . Q.00 -60,00 0.507 -30.40° 0.342 -20.57
& 1594 J4.20 1.90 a6.10 11.3¢ 4.90 3.50 19.70 ~16.40 9,452 «7.42 . 0,287 -4.70
$ 1995 12.10 L.99 14.00 . 16.10 1.50 5.90 26.50 12,50 0.404 5.08 0,240 3.00
10 1996 20.00 1.90 21.90 21.90 4,10 7.10 J2.20 10.30 0,351 3.71 9.201 2.07
11 1997 49.99 1.9¢0 51.80 26.20 3.70 8.40 38.30 . -13.50 0.322 -4.35 0,168 - -2.27
12 1398 25.70 E.90 31,60 21.50 1.30 9.70 " 44.50 12,90 0,287 3.71 0 0,141 AL
13- 1999 5.20 5.70 10.90 37.90 113.90 11.10 152.00 1561.10Q 0.257 - 18.78 0.118 17.76
14+ 2000 0.00 3.70 3.70 4Z.80 109,40 12.60 164,380 159.10 0.229 A6:467 0,093 15.65
15 200! 0.00 3.70 3.70 48.90 104.90 13.70 167.50 161,80 0.205 33.11 ©.082 B <P 3 |
16 2002 0.00 5.70 5.70 55.20 100.10 11.20 169.50 163.80 ©.183 29.93 0.069 11,27
1T 2003 . 0.0 5.70 5.70 61.70 25.10 15.80 172.60 166.99 0.163 27.33. 0,058 9.61
18 2004 0.00 3.70 3.70 58.60 89.40 17.50 175.90 170.20 0.146 24.79° 0.048 8.20
19 2005 0.00 5.70 5.79 75.70 84.50 1%.30 179.50 173.80 0,130 TL.00 D.040 7.80
g 2006 9.00 5.70 5,70 83.00 18.89 21.29 183.00 177.34¢ 0.116 20.59 0,034 5.98
21 2007 0.900 5.70 5.70 90.70 73.00 23.10 186.80 181.10 0.104 18.77 0.028 - 5.1
22 2008 0.00 5.70 5.70 98.70 66.90 24.10 183.70 134,00 0.093 17.03  ©.0%4 . 4.34
3 2009 0.00 3.70 5. 7% 107.00 BD.50 2510 191.569 135.%0 0.083 - 15.36° &.020 -3.87
z4 2010 0.00 5.70 5.70 108.70 53.90 24,19 186.70 181.00 0.074 - 13.36. 0.017 2.99
25 2011 0.00 5.70 5.70 108.70 52.70 z4.10 185.50 179.80 0.066 11.85 0.014 2.48
26 2012 0.90 5.70 5.70 108.70 52.70 24.10 185.50 179.80 9.059 10.58 0.012 1,08
27 3 0.99 5.70 5.70 108.70 52.70 24.19 185.50 179.80 0.953 9.44 90.010 1,74
28 2014 0.00 5.70 5, T0 105.70 32,70 24.10 185.50 179.80 0.047 - 8.43° 0.c08° °  -1.45
29 2015 . 0.00 &.70 5.70 108.70 32.70 24.10 185.50 179.80 Q.42 ¥.53.. 0,007 - 1.22
30 2016 . 4.090 5.70 9.7¢ 108.70 . 52.70 z4.10 185.50 175.80 8.037 6.5 0.9006 T1.00
a1 2017 13.80 5.70 . 19,50 . 108.70 52.70 24.10 183.50 166.00° 0,033 3.54- 0.005 - 0.79
32 2018 13.10 5,70 18.80 - 108.7Q 52.70 2.0 185,80 165.70 ¢.030° 4.97 0.Q04 G.66
33 2019 9.29 - 3.70 14.90 108.76 52.70 24.10 185.50 170.60 0.02% 4.54 . 0,003 - 0.57
a4 2920 o.00 5.70 5.70 108.70 52.70 24.10 185.50 17¢.80 0.024 4.27 . 0.003 0.50
35 zo21 ¢.00 5.70 5.70 108.70 32.70 24.10 185.50 17%.80 0,021 3.81 0,002 0.42
16 2022 23.70 3.70 29.40 103.70 . 52.70 24.10 185.5¢0 156.19 0.019 295 .:0.002 T 0.30
3T IO} 19.20 5.70 24.90 108.70 52.70 24,10 185.50 160.69 0.017 - 2.72- 0.002 .26
38 2024 4.00 3.70 §9.70 108.70 52.70 24.30 185.80 175.806 0.015 2.65° 0,001 : 0.24
33 2015 0.00 5.70 5.7¢ - 108.70 52.70 24.10 185.50 179.80 0.013 2,42 @ 0.001 - 020
4G 2023 0.c0 3.70 .70 . 108.70 52.70 24,10 185.50 179.80 0.0k2 2.16 0.001 0.17
41 2027 Q.60 3.70 5.70° L0§.70 52.70 24,10 135.50 179,80 0.011 1.23 0,001 0.14
42 2028 0.00 5.70 5,70 108.70 52.70 24,30 185.50 179.80 4.019 1.73  0.001 0.12
43 2029 .00 5.70 5,70 108.70 52.70 24.10 185,59 179.80 0.00% 1.54 - 0.001 Q.10
44 2030 0. 00 5.70 5.70 108.70 32.70 21,10 185,50 179.80 0,008 1.38° 0.000 0.08
45 2031 Q.06 3.70 5,70 108.70 52.70 24,10 185.50 179.80 ¢.007 1.23 0.000 0.07
46 2032 0.00 3.70 5.70 108.70 52.70 24.10.. 185.50 179.80 9.006 1.10 0.000 .06
47 2033 G.00 5.70 5.70 108.70 52.70 24.190 185,50 179.80 0.005 0.98 0,009 0.065
48 2004 .00 3.29 5.70 108.70 | 32.70 24.10 185.5¢ - 179.80 ©¢.9005 *D.87 0.080 0-04
1% 2033 &.00 5.1 - 5.70 108.70 52.70 24.10 185.50 173.80 0.004 0.78 0.090 0.03
30 2038 0. 00 5.70 5.70 108.70 52.70 24.10 125.80 179.80 0.004 0.70 0.000 0.03
51 2037 0.00 5.70 5.70 108.70 52.70 24.10 185.50¢ 179.80 9.003 0.62  0.000 .0.0%
52 2038 Q.00 5.70 5.70 108.70 52.70 24.10 185.80 175.80 0.003 0.5¢ 0.000 .02
53 2039 0.00 .70 5.70 108.70 5Z.70 24.10 185.50 179.80 0,003 0.50 0.0060 T 0.02
54 2040 0.00 3.70 5.70 i08.70 52.70 24.10 185.50 179.80 0. 002 0.44- 0.000 0.0L
58 2041 0.00 3.70 5.70 i08.70 52.70 24.10 185,50 179,80 0.002 ¢.40 0,000 0.01
56 2042 .00 3.70 5.70 108.70 52.70 24.10 185,50 179.80 0.002 0.35 0.000 o.01
57 2043 Q.00 3.70 5.70 108.70 52.70 24.10 185.50 179.80 0.002 0.32 0.000 0.901
+TOTAL% 479.00 265.00 745.00 4571.29 2790. 40 1050,70 8412.30 7667.30 ©251.78 . © 0.00
. _ ) ) .
Total construction cqst = US§=39.2.() mil. . Discount rate = 12% .
Replacement cost = US$87.0 million Present value (8) = 477"
kw value Bl = 68 US$/kw : Present value (C) = 225
kwh value B2 = 0.063 US$/kwh B/C = 2.1 _
kwh value B3 = (0.048 US$/kwh BC= 252

kwh value Bd

it

0.005 US$/kwh IRR = '19.5%
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Table 137 Sensitivity Anatysis of EIRR

(201 MW: Cost +10%)

BENEF(TS

COSTS
INVESTMENT OPERATION  TOTAL

NO. YEAR AND - AND COSTS
REPLACEMENT NAINTENANCE

I 1987 5.30 0,00 5.530
‘21983 21.60 0.00 21.60
3 1989 22.70° 0.00 22.70
4 1990 25:00 0.00 25,00
§ 1991 52.80 ‘0,00 52.80
5 1992 71.70 0.00 71.70
7 19893 66.00 0.00 66.00
8 1994 30,60 2.20 32.80
-9 199§ .00 2.20 2.20
10 1996 0.00 2.20 2.20
11 1997 6.10 2.20 8.30
12 1938 6.10 T 2.20 8.30
13 1999 1.80 "3.30 5.10
14 2000 0.00 3,30 3.30
15 2001 0,00 - 3.30 - 3,30
16 2002 0.00 3.30 3.30
LT 2003 0.00 3.30 2.30
8 2004 0.90 3.30 3.30
19 2068 0.00 3.30 3.30
20 2006 0.00 3.30 " 3.30
.21 2007 0,00 3.30 3.30
22 2008 - 0.00 3.30 3.30
23 2009 0.00 3.30 3.30
24 2010 0.00 3:30 3.30
25 2011 0,00 3.30 3.30
26 012 0.00 3.30 3.30
27 2013 0.00 3.30 - 3.30
28 2014 0.00 3.30 3.30
28 2015 Q.00 31.30 3.30
30 2016 4.50 3.30 7.80
3F 2017 15.30 3.30 18,60
32 2018 14.70 3.30 18.00
"33 2019 10,20 3,30 13.50
34 2020 0.00 3.30 3.30
35 2021 0.00 3.30 2.30
- 36 2022 5.20 3.30 8.50
37 2023 4.20 3.3¢ _ ° 7.50
- 38 2021 1.00 3.30 ~4.30
39 2025 0.00 3.30 3.30
19 2028 0. 00 3.30 - 3,30
11 2007 0.00 . 3.30 3.30
42 2028 ©0.00 ~3.a20 3-30
43 2029 0.00 3.30 3.30
434 2030 0.00 ~3.30 3.30
45 2031 0.00 3.30 3.30
46 2032 - 0.00 3.30 3.30
47 2033 0.60 3.30 3.39
48 2034 .00 . 3.30:- 3.30
15 2035 o, 00 3,30 3.30
50 2036 0.00 3.30 3.30
31 2027 9.09 3.30 1.31¢
52 2038 0.00 a.306 3.30
§3 2039 ° . o.of " 3.30 '3.30
54 2040 0,00 2.30 3.30
55 2041 0.00 3.30 3.30
56 2042 0.00 3.30 3.30
37 2043 0.00 3.30 3.30
*TOTALs  364.80 159.50 524,30

Total construction cost = US$309,7 mil.
053551 million

Replacement cost =
kw valie Bl = 68 US$/kw
kwh value B2
kvwh value B3
kwh value B4

o

SALABLE
DONESTIC

0,00
0.00
0.00
0,00
0.00
0.00
0.00
VT
16.10
21.00

25.20
3.50
37.60
42.80
48.90
55.20
BI.70
- 6B.60
75.70
83.00

90.70
- 98,70
107.00
108, 70
108.70
106.7¢
106.70
108.70
102.70
i08.70

108.70
108.70
103.70
103.70
108.70
108.70
108.7¢
108,70
108.70
108.70

108.70
108.70
108.7¢
‘108.70
L08.70
108.70
108.70
103.70
198.70
108.70

108.7¢0
108.70
108.70
108.70
1908.70
108.70
108.70

4571.20

0.063 US$/kih.
0.048 US$/kwh
0.005 US$/kuh

. BENEFITS DISCGUNT
SALABLE USEFUL TATAL = COST3  FACTOR PRESENT
EXPORT,  CAPACITY  BENEFITS k (12.00%)  YALUE
SURPLUS
4.00 C0.00 9.00 -5.30 1.000 -5:30
0.00 0. 00 0.00 -21.60 0.893 ~19.29
0.90 - 0.00 0.00 ~22.70 0.797 -18:10
0.00 0.00 o.00 ~25.00 0.712 -17.79
0.00 0.00 0.00  -52.80 0.636 ~33.546
0.00 0.00 T0.00  -71.70 0.567 -40.68
0.00 0.00 C.00  -66.00 0,507 -33.44
1.90 3.50 19.70  -t3.a0 0,452 -5,93
4.30 5.90 26.50 24.30 0,404 9.81
4.10 7.10 32.20 30,00 0.361 10.82
3.70 3.40 38,20 .00 0.322 3.66
3.30 2.70 44.50 36.20 0.287 10.41
5.70 tt.10 33.80 48.70 0.257 12,50
5.20 12.60 60.69 57.30 0.229 13.13
4.70 13.70 §7.30 7 " 64.00 0.208 13.10
§.20 13.70 .10 69.30  0.183 12.75
3.70 13.70 19.10 75.80 0.163 12.396
3.20 13.70 85.50 82.20 0.148 11.97
2.60 13.70 92.00 88.70 0.130 11.53
2.00 13.70 58.70 95.40 . ©.116 11,08
E.40 12.70 105.80  '10%.50 0.104 16.63
0.80 13.70 113,20 109,90 0.093 10.17
0.10 13.70 120,80 117,50 0.033 9.71
6.00 13.70 122.40 118.10 0.074 8.79
6.00 13.70 122,40 L18.10 0.066 7.8
0.00 13.70 122.40  119.10 0.059 7.01°
0. 00 13,70 122.40 t19.1¢ 6,053 £.26
6.00 13.70 122.40 113.10 0.047 5.50
.00 13.70 122.40 119.10  0.042 4.99
¢.00 13.70 122.40 114.60 0.037 {.28
10,00 13.70 122,40 103.80 0,033 3,46
0.00 13,70 122,40 104.40 0.030 3.11
0.00 13.70 122,40 108.90 0.027 2.90
0.00 13.70 122,40 tig.10 0.024 2.83
0. 00 13,70 122. 40 £14.10 0.02} 2.53
©.00 13.7¢ 122,40 113.90 0.019 2,16
0.00 i3.70 122.40 L14.90 0.017 1.94
0.00 13.70 122.40 118.10 0.015 1.78
0.00 13.7¢ 122,40 119.10 0.613 1.61
0.00 13.70 122.40 119.10 0.612 1.43
0.00 13.70 122.40 119.10 o.011 1.28
0.00 13.70 122.40 119.10 0,010 1.14
0.¢0 13.70 122.40 119.1¢  6.009 102
0.00 13.70 122.40 119.1¢  ©0.008 0.91
0.00 15.70 122,40 119.10  0.007 0.81
©.00 13.70 122.40 119.1¢  ©0.006 0.73
0.00 13.70 122. 40 119.10 0.005 0.565
0.00 13.70 122,40 119.10 0.905 0.38
0.00 13.76 122.40 119.10 0.004 0.52
T0.0¢ 13.70 122.40 119.10 0.004 0.46
‘0.90 13.70 122.46 11910 0.003 0,48
0.00 13.70 122,40 -119.10 0.003 0.37
0.00 13.70 122,40 119.10 0.003 0.33
©.00 13.70 122.40 119.10 ¢.002 0.249
0.00 13.70 122,40 119,10 0.002 0.26
0.00 13.70 122,40 119.10 0.002 6.23
0.00 13.70 iz2.40 - 119.10 . 0.002 0.21
54.10 647:40 5272.70  4743.40 74.26

I

B/C
B-C -
IRR -
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Discount féfé =
Present value (B)
Present value {C) -

12%

B

_ 200
.37 .
4
14.7%

MILLION USs

NET  DISCOUNT

'NET

FACTOR PRESENT
(l4.66%) VALUE

1.000,
0.872

0,761
9.663
0.579
. 0.505

a. 440

0.384
10.335
0.292

0.25%

0.222
0.194
9.169
.0.147
0.128
9.112
.0.098
0.085
0.074

0.065
0.057
0.049°

0.90431
0.037%

0.033°

0.029
0.025
0.022
0.019

0.016
0.014
0.013

0.011
0.010

0.008

0. 007

0.006 :

0.006
0.008

0.004
0.004
0,003
0.003
0.002
0.002
0.002
0.002
0.001
0.001

0.901

0.001
0.001
0.001
0.001
0.9001
¢.400

214 -

~5.30
-18.84

o=17.27

-16.58
<30.55
-36:.18
~29.04
~5.03
&.13
8.76

7.64
'8.04
- 2.43
19.58
9.43.
8.97
8.49
.8.03
"7.58
7.09

G.64

.83

0,57

0.18
9.13

0.08

=0.00



XG. YEAR

1987
1988
1989
1390
1991
1992

1994
1998
14 1996

WD~ B R e LI D

11 1987
12 1938
13 1999
11 2000
15 200i
16 2002
17 2003
18 2004
19 2005
20 2006

a1 2007
@2 2008
23 2009
24 2010
25 2011

26 2012
.27 2013

28 2014
29 2015
30 2016

3F 2017
Jz 2018
33 2019
34 2020
35 2021
38 2022
ar 2022
38 2024
39 2025
40 2026

41 2027
4z 2028
43 2029
44 2030
45 2031
46 2002
47 2033
48 20034
49 2035
50 2035

3t 2037
52 2038
33 2039
34 2040
55 2041%
56 1042
57 in4dd

1993,

INVESTNENT OPERATION
AND

AND

h 3
REPLACENENT NAINTERANCE

. 4.80
. 19.50
26,59
22,70
18,00
65.20
£0.00
27.80
0.00
.00

5.50
3.10
t.60
n.Q0
0.90
Q.00
0.90
¢.00
a.00
.00

0.g0

0.00

0.00
0.00
©.00
0.00

0.00

0.0
0.00

4.10

13.90
13. 40
9.30
o.00
L 0.00
470
*3.80
0.90
0.00
0.00

0.900
.06
0.00
o. D0
0.00
.00
0. 00
0.00
.00
0,00

9.00
0.00
0.00
9,00
9.00
0.00
3.00

+TOTAL® 331.00

Total construction cost =
Replacement cost =

kw value Bl
kwh value B2
kwh value B3

0,00
0.00
0.00
0.00
0.00
0.006
0.00
2,00
2.00
2.00

2.00
2.40
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.90
3.00
3.00
3.00
3.00
3.00
3.00

3.00

3.c0
3.00

‘3.00

3.00
.00
3.00
3.00
3.00
3,00

3.00
3.00
3.00
3.00
3.00
3.090
3.a0
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00
3.00

145.00

N

n

Table 13—8 Sensitivity Analysis of EIRR

. TOTAL
COSTS

.50
19.60
20.60
22.70
45.00
&65.20
50.00
29.80

1.00

2.00

7.50
7.10
4.60
3.40q
3.00
3.00
1.00
.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00

3.060
3.00
3.00
3.90
3.09
3.909
3.00
3.09
3.90
3.00

T.00
3.00
3.09
3.00
3.09
3.00
3.00

476.00

(201 MW: Benefit ~10%)

BENEFITS BENEFITS
SALABLE  SALABLE WSEFUL |~ TOTAL . = COsts
DOMESTIC EXPORT, CAPACITY BENEFITS

SURPLUS

0.00 Q.00 .90 9.00 -4.80
0. 00 0.00 0.00 0.00 -19,60
SO0 0.00 .00 0.00 20,60
0.00 .08 0.00 0,00 -22.70
.00 0.00 ¢.00 Q.00 ~48.00
0. 00 0.00 0.00 6,00 -65.20
0.00 @.00 4.00 L 4.00 ~60.00
10.20 4.40 3.20 17,80 ~12.00
14.30 4.10 4.30 22.80 20.8¢
£8.90 3.70 3.30 27,90 25,90
23.60 3.30 6.40 33.30 . 25,80
28.40 3.00 7.60 39.00 31,90
33.30 5.10 8.70 47,10 42.50
38,50 4.70 10,00 53.20 50.20
44,00 1.30 11.30 59,60 55.60
48.70 3.80 12.30 65.80 62.80
55,50 3.30 12.30 71,10 58.10
61,70 2.80 12.30 75.80 - 73.80
68.10 2.30 12.30 82.70 79.70
74.70 i.80 12.30 88.80 85,80
&1.60 1.30 12.30 95.20 92.20
88.80 0.70 12.30 101.80 98.50
95.30 0.1¢ 12.30 108.70 105.7¢
97.50 .00 12.30 109.90 106.90
97.60 0.00 12.30 109.90 106,80
97.50 0.00 12,30 109,40 196.90
97.60 0.00 12.30 109.90 106,90
97.50 0.00 12.39 109.90 106.90
97.60 2,00 T 12.30 109.49 106.90
97.60 ©.00 12.30 104.90 102,59
27.60 0.00 12.30 109.50 93.00
97.60 0.00 12.30 109.90 93.50
97,60 0.00 12.30 109.50 97.60
97,60 0.00 12.30 109.90 106.90
97.60 0.D0 12.30 109.90 106.50
97.60 0.00 12.30 109.90 .102.20
47.60 0.00 12.30 109,90 103,10
97.60 0.00° 12.30 109.90 105,00
97.60 0.00 12.30 109.990 106.90
97.60 0.00 12.30 109.90 106.90
87.60 0.00 12.30 102.90 106.90
97.60 9.00 12,30 10%.90 106.30
97 .60 0.00 12.30 109.90 106.90
87.80 | 0.00 12,30 109.90 106.90
. 97.60 9.00 12.30 109.90 106.90
37.50 .00 12.30 105.30 106.90 .
97.80 0.00 12.30 109.90 106.90
97,60 .00 12.30 109.90 106.90
97.60 0.00 12,30 169.90 106.99
897.60 .60 12.30 199.90 L3&. 90
37,60 0.0Q 12.30 109.90 108.90
97,60 0.00 12.30 109.90 106.90
27.60 9,00 .12.30 109,90 105.90
97.60 0.00 12.30 102.90 106.90
47.40 a.ao 12.30 109.90 106.80
97.60 0.00 12.30 109,90 106.90
97.60 0.00 12.30¢ 109.90 106.90
4§06.20 48.70 573.30 4728.20  4252.20

U5$280.9 mil.

US$50.1 million
68 US$/kw
0.063 US$/kwh
0. 048 US$S/kuh
kwh value B4 = 0.005 US$/kwh

13-22

DISCOUNT
FACYOR  PRESENT
12.00%)  VALUE

1.000

0.893.

q.797
oonz
Q.5346
0.567
0.507
#.452
0. 204
0,361

0.322
¢.287
0.257
¢.229
0.208
0.183
¢.1632
0.145

T 6.130

0.115

0.104

0.093-

0.983
0.0674
6.066
0.059
0.053
0.047
0.042
9.037

0.033

0.030°

0.927
0.02¢
0.021

.09
0.017

0,015

©.013
0.012

0,011
0.010
0.009
¢.948
T .o.007
0.006
0,005
4,005
0.004
Q.004

0.003
0.003
0. 003
¢.002
0.002
0.002
0,002

Discount rate = 12%

Present value (B)

Present value ()

B/C
B-C -
iRR

1.3
63

14.5%

NET

-4.80

-17.50
~16.42
-16.18
~30,89
-37.00
-30.49

~5.43"

§.490
. 9.34

8.3l
3.117
10.41
11.50
I1.38
11.47
1E. L}
10.75
10,36
9.96

9.58
2.14

8.74

7.89
7.04
6.29
.61
5,01,
4.48
3.83

3.10
2.79
2.80
2,54
2.27
1.94
1.74
k.60
L.44
t.29

115
1.03
6.92
0,82
0.73
G.68
0.53
0.52
0.46
Q.41

0.37
0.33
0.29
0.26
0.24
0.2}
- 0,19

52.73

- 244
181

NILLION USH

DISCOUNT

NET

FACTOR PRESENT
(14.48%} . YALUE

L.000 -
0.874 .

S0 7683
“Q.687 .

-0.4582

0,509
0.444.

0.388

0.339 -~
0.296 -

0.259
0.226
¢.197
0.172
0.151
0.132
0.115
0.100
¢.088

0.077 .

0.067
0.058
0.051
0.045
0.039
9.034
9-030
0,026
0,023
0.020

©.017

.0.015 -

0,013

g0z

©.010

¢.009
0,008 |

0. 007
©.006
Q,005

©.004
0.004
0.003
0.043
0.00%

g.0n2 -

0.002
0.002
0.002
0.001

0.001
0.001
0.001
0.001
0.001

0.001

2.001

~4.80
-17.12
~15.72
-15.13
~-27.95
-33.16
«26.66
~4.66
7.0%
7.87

6.57
7.21
8.39
8.66
&.53
8.26
7.83
7.41
6.9%
6.57

6.17
5.78
5.40
.77
i.17
3.64
3.18
2.7%
2.43
2.904

1.61
1.41
T1.28
1.23
1.08
0.30
6.79
- 0.71
- 0.83
0.55

0.48

2.19
0.14

0.12
g.11
6.09
.08
Q.07
Q.06

0.06

~0.90



NO. VEAR

1987

1989
1990
1995
1992
1993
1994
1995
1996

e
=R TR - ey ]

i1 1937
2 §998
13 1999
14 2000
13 -.200
16 2002
17 2007
ts 2004
1y 200%
20 2006

21 2007
22 zdos
23 2009
24 010
25, 2011
38 2012
27 2013
28 2014
23 2015
I 2016

N 2007
32 ‘2018
33 2049
a4 . 2020
35 2021

3% 2022 .

I7 7 202)
8 2024
39 2075
42 2026

41 2027
A2 2028
43 2029
14 - 2050
45 2031
46 2032
&7 2032
48 20%4
19 - 2035
36 2048

51, 2097
52 2038
53 2039
54 2040
55 2041
56 2047
57 1043

»TOTALe

1958

Table 13-9 Sensitivity Analysis of EIRR

{201 MW: Cost +10%, Benefit -10%)

COSTS ENERLTS, BENEFITS DiSCOUNT NET
IXVESTNENT OPERATION TOTAL SALABLE™ SALABLE USEFUL TOTAL - COSTS FACTOR PRESENT
AND . AND COsTS DONESTIC EXPORT, CAPACITY BENEF1TS {12.00%) YALUL

REPLACENENT NAINTENANCE SURPLUS . . : '
3.30 9,00 3.30 0.00 0.00 0.00 o.q0 ~5,30 t.000 Co-gia0
21.60 0.00 21.80 Q.00 0,00 o.00 0.60 -21.60 0.552 -19.2%
22.70 0.00 22.70 .00 0,00 3.00 4.00 -22.70 0.797 -18.1¢
2%.00 .00 25.08 0.00 0.00 0,00 o.00 -25.00 0.712 -17.78
32.80 0.00, 52.80 0.00 0.00 0.00 0.00 -52.80 0.636 ~33.56
1170 .00 71.70 .00 0.00 0,00 . 0.00 -71.70 D.587 -40.68
66.00 0.00 86.00 0.99 - 0.00 D.00 .00 -66.00 0.507 =33.44
30.60 2,29 32,80 10,20 4,40 3.20 17.80 ~15.00 0,452 ~8.79
0.00 2.20 . 2.20 14,50 - 1.10 41.20. 22.80 20.60 a.404 8.32
0.00 2.20 2.20 18.90 3.70 5.30 27.90 25.70 0. 361 9.27
5.10 2.20 B.30 23.50 3.30 5.49 33.20 24.90 0.3J22 3.02
.10 2.2 8.30 28.40 3.00 7.50] 38.90 30.60 0,287 8,80
1.89 3.30° 5.10 33.30 5.10 5.70 17.10 92.00 0,257 10.78
4.00 3.30 3.30 38.80 - 3.70 10.00 53.30 30.00 G.229 k1. 46
0.00 3.30 3.30 44,00 4.30 It.30 59.60 56.30 0.20% 11.52
0.o00 3.30 3.30 19.70 3.80 12.30 65.80 62.50 0.183 1E.42
¢.00 3.30 3.30 55,60 3.30 12.30 71.20 §7.90 0.163 11.08
0.00 J3.30 3.30 61.70 2.80 12.30 _76.80 73.50 Q.48 10.70
0.00 3.30 3.30 %8.10 .30 12.30 B0 79.40 0,130 10.33
0.00 a.i30 3.30 T4.70 1.80 12.30 88.80 85.50 0.116 9.93
0.00 3.30 3.30 81.60 1.30 12.390 - 95,20 9t.20 0.104 9.583
.00 3.30 .30 - 88,80 0.70 1z.30 101.30 9359 9.9093 9.52
0.00 3.30 3.30 ©  96.30 0.10 12.30 106.79 10%.40 0,083 8,71
.00 3.30 3.450 97,60 0.00 12.30 109.90 106.60 0.074 7.87
0.00 3,30 - - 3,30 97,60 0.00 12.30 109.90 106.60 0.065 7,02
0.0 . 3,30 3.30 97.50 %.00 12.30 10%.90 106,50 ©,059 5.27
'0.00 3.30 3.30 a97.60 0.00 12.30 lo9.90 106.80 0.053 §.50
0.00 3.30 3.30 97.560 9.00 12.30 169.90 106.60 G047 5.00
¢, 00 3.30 3,30 97,60 2.00 12,30 149.90 106.560 0.042 4. 46
4.50 3.30 7.30 57.60 2.00 12.30 109.90¢ 162.10 9.037 3.82
15.30 3.39 13.60 97,50 .00 12,30 108.90 91.30 0.633 ° 1,05
14.70 3.30 18.00 37.60 0.00. 12.30 163.96 91.90 0.030 2.
10.20 3.30 33.59 9F. 6% 0.00 12.30 109.90 95.40 ©.027 2,57
0.00 3.310 3,30 97.60 ©.00 12.30 109.90 105.60 0.024 2.53
.00 3.30 3.30 97.60 9.00 12.30 199.99% 106,50 9.021 2.2%
53.20 3.30 8.50 97.60 0.00 12.30 109.80 101.40 0.019 1.92
4.20 3,30 7.50. 97.60 ¢.60 12,360 108.90 102.40 0.017 1.73
1,00 3.30 4.30 97,60 0.60 12.30 109.90 105.60 4.015 1.59
0,90 3.30 3.10 97.60 .00 12.30 103.90 106.60 0.013 1.44
0,09 3.30 3.30 97.60 6.00 12.30 £09.90 106.60 c.012 1.28
‘0,00 3.30 3.30 47.60 .09 12.30 109. 90 106.60 0.011 1.15
0.00 3.30 3.39 97,560 0. 0b 12,30 1049.90 106.60 ©.010 1.02
Q.90 3.30 3.30 97,60 ¢.00 1z.30 102.90 196.60 0.009 0.91
.00 3,3% .30 97.60 9.00 12,30 103.30 106.60 0.008 0.82
0.00 3.30 3.30 97.60- 6.00 12.30 109.90 106.50 0.007 9.73
O, 00 .30 3.30 97.60 6.90 12.30 109,39 106,60 0.006 0.65
0.00 3.30 3.30 47.60 0,09 12,30 10%,9C 106.60 0.9005 n.58
0.00 T 3,30 . 3.30 37.69 4.00 12.39 -103.930 106.60 4,003 0.92
0.00 3.30 3.30 97.60 0.00 12.3¢ 108,90 106.60 0.004 0.46
0.00 3.30. 3.30 97.60 . 9.00 11.30 109,90 196.60 Q.004 O.41
-0.80 - 3.9 3.30 9T.60 0.00. 12.30 109.90 . 106.60 4.9003 .37
0.00 3-39 a.30 97.60 " Q.00 12.30 109,90 106,60 0.003 0.33
000 3.30 3.30 97.56% - 4.00 12.30 149.50 106.60 6.003 .39
0,00 2.300 3.80° 97.560 0.00 12.30 109.9% 106,60 0,002 0.26
.00 330" 3.30 37,80 .00 12.30 105,90 106.60 9,002 9.23
0.00 3.30 3.30 97.60 0.00 12.30 169,90 106.69 0.q002 G.21
0.09 3,30 3.30 37.60 .00 12.30 189,90 106,69 4.002 9.19
364,80 (159.60 . 524.30 4106.30. 48.70 - §73.20 - 4728,20 4203.90 44.31

Total constructlon cost
Replacement cost’ =

kw value B]
kwh value B2
kwh value B3
kwh value B4

LN I &

US$309 7 mil,
US$55 1 mxllmn
68 US$/kw -

0.063 US$/kwh
0.048 US$/kwh
0.005 US$/kuh

13--23

f"BiSCant;rafe_z'IZ%
Present value (B)

1}

#

Present. value (C)
B/C.

_ = L2
B-C

Ey
IRR - 13, 6%

)

244
200

(UNIT: NILLION Uss)

DISCOUNT  NET
FACTOR PRESENT
(}3.64%) YALUE
1.000 «5.30
0.880 - ~19.0t
0.774 -17.58
0.881 -17.04
6.600  -31.66
[0.528  -17.83
0.464 -30.55
0. 109 -5.1%
0.350 7.4l
0.316 8.13
0.278 6.93
0.245 7.50
0.21% 306
0.1%0 - 9.4
0.167 9.40
0.147 8.1%
0.129 8.73
0,114 8.36
0.100 T.9%
0.083 . 7.53
0.078 7.12
2,068 6.72
0.060 6.33
0,953 H.82
0.046 4.96
0,941 4.38
©.036 3.84
0.032 3.33
©.028 2.97
2.025 2.50
0,922 1.97
0.019 1.75
0.9%7 .51
0,015 1.57
9.013 1.38
a.011 1.15
0.010 1.03
0.009 0.93
0,008 0.83
©.407 0.73
0.006 0.64
6.09% 0.3%
G.005 0.50
2.004 ©.44
0.004 0.38
0.003 0.34
0.003 ¢.30
0.002 8.26
0.002 0.23
2.9002 0.20
0,002 8.18
0.001 0.16
0.001 0.1
0.001 0.12
9.0M Q.1
0.001 0,09
6.001 0.08
~0.90



=
e

YEAR

1947
1388
198%
1990
1991
1992
1993
1994
1995
1996

—
S WP e tar

11 1897
12 1998

13 1998

14 00
15 2001
16 2002
17 2003
18 2004
19 3595
20 2008

21 2007
It 2904
23 2009

24 20010

25 zoil
& zo12
27 2013
28 2014
29 23
30 2916

31 2017
Jz 2018
33 z01%
34 2020
35 2021
36 1022
37 2023
a8 2024
39 z925
40 7026

41 2027
42 2028
43 2029
44 2030
49 031
46 2032
47 2033
48 2034
49 1035
50 2036

51 2037
52 20318
53 203%
g5 ivd0
55 2041
56 2042
57 2047

STOTAL*

Total construction cost =

TNVESTMENT OPERATION
ND AN
REFLACENENT MAINTENANCE

4,80
19,60
20.60
22,70
48.00
65.20
80.00
27.80
o.00
0.00
5.50
5.10
L.50
0.00
0.4
a.00
a.00
a.00
.00
0.00

- 4.10

13.90

13.40
9.30
0.00
0.00
4,7
3.80
0.90
Q.00
G.00

L.o0

0.00

0.00

331.900

0.00
0.00
0.00
¢.00
0-.00
0.00
06.80
2.00
2.00
2.00

2.00
2-00
3.00
3.00
3.00
3.00
3.0¢

3.90

3.00

3.00

3.00
3.00
3.00
3.00
3,00
3.00
3.00
3.o0
3.00

14500

Beplacement cost =

kw value BI
kwh value B2
kwh value B3
kwh value Bd

i

1

Table 13—10  Sensitivity Analysis of EIRR

ToTAL
COSTS

4.8¢
19.60
20.60
22.70
44.00
65.20
§0.00
29.40

2.00

z.00

7.530
7.10
4.60
3.00
3.90
3.o0
3.00
3.00
3.90
3.00

3.00
1.Q0
3.00
3.00
a.00

a.00
3.00

3.00

3.00
3.60
'3.90
3.00
3.00
3.00
3.90
3.00

I.00
3.00
3.00
3.00
J.00
3.00
3.00

476.00

{201 MW: Power Export Decrease by 20 MW}

SALABLE
DOMESTIC

0.00
0.00
0.09
0,00
.00
Q.G0
g, 00
5.80
10.00
15.56

20.60
26,00
31.50
37,30
43,40
49.70
56.20
63.10
10.10
77.50

85.20

93.20
108.50
108,50
108.50
108,50
106,50
108.50
108.50
108.50

108.50
108.50
105.50
108.30
108,50
108,50
108.50
105,30
108.50
108.50

108.50
108.50
108.50
108.590
108.50
108.50
108,50
103,59
198.50
108.50

108.50
108.50
108.50
108.50
193.50
108,50
108.50

£475.60

Us$280.9 mil.

BENEFETS

SALABLE
EXPORT,
SURPLUS

0.00
o.00
©.00
Q.90
0,00
0:00
0.00
5.30
5.00
£.60

4.20
.10
6.10
$.50
5,30
4.70
4.10
3.60
3.00
2.350

1.80
1.24

0.0

Q.00
0,00

9.00
0.060

0.00

0.90
0.90
0.00
Q.00
Q.00
0.00
0.0¢

61.20

35$50.1 million
68 US$/kn
0.063 1S$/kwh
0.048 US$/kwh
0,005 US$/kwh

USEFUL
CAPACITY

0.00
0.00
Q.00
0.00
0.00
D.00
0.00
2.20
3.3
4.50

5.70
7.00
8.40
9.80
11,29
12.80
13.70
13,70
13.70
13.70

13.70
131,19
13.70
13.70
13.70
13.70
13.70
13.70
13.70
13.70

13.70
13.70

13.70

13,70
13.70
13.70

w
-
-

£26.60

13-24

BENEF{TS

TOTAL - COSTS
BENEFITS
9.00 -4.89
0.00 -19.60
0.00 ~20.60
9.00 -22.70
0.00 -48.00
.00 ~65.20
.00 -60.00
13.30. -15.50
18.30 15.30;
24.60 22.60
30.50 23.00
36.70 29.60
46.00 i1.40 .
52.70 49.70°
59.390 56.80
67.20 64.20
74.00 71.00
80.40 7740
LT %3.80
93.70 20.70
100.70 97.70
148,14 105.10
115.80 112.80
122.20 119,20
122,20 118.20
122,20 116.20
122.20 119.20
122.20 119.30 . °
122.20 119.20
122.20 115,10
122.20 105,30
122.20 105. 8¢
122,20 109,50
122.%0 i19,20
122.20 119.20
122,20 114.50
122.20 115.40
122.20 118,30
122.20 11%.20
122.20 119.20
122.20 119.20
122.20 119.20
122.20 119,20
122.20 119.20
112.20 115,20
122.20 - 119.20
122.29 119.20
122.20 113.20
122.2¢ °  £19.20
122.20 119,20
122.20 119.20
122.20 119.20
122.20 119.20
o1z2.20 119.20
12z.20 119.20
122,29 118,20
Lzz.z20 ‘114,20
5163.40  46E7.40

DISCOUNT - NET
FACTOR - PRESENT

(iz.00%)

1.000
0.83)
0.797
0.712

0.636

0.567
0.507
0,452
0.404
¢.361

G322

T 0,287

0,57

0.229

0.7205
0.183
0.163
0. 148
B.130
0.116

0.104
0.0%3
0.083
0.074
0.066
0.059
0.053
0.047

0,042
0.037

0.033
0.030
d.027
0.024
0.021
#.019

0.00Z
0.002
0.002

YALUE

T =4.80

-1T.50

1642

11:5%°

11.27
10.53

10.13

5,26

4.20

1.43

1.28
I.14
1.02
¢.91
.81

0.73 .

0.5%
0.58

0.52

0. 46

0.41
.37
Q.33
0.29

0.26-

0.23
0.21

68.15

DISCOUNT  NET
PACTOR : PRESENT
(14,54%) VYALUE

Discount rate = 12% L
Present value (B).= 249 .~~~

‘B/C
B-C
IRR

1.4°
a8

.

i

1459

Present value (C) = .181. =~

=4.80
-17: 18
-15.70
-15.11
-27.89,
«33.07
~26.57

-6.38

5.50
" 5.65

5.92

4.00

z.24

0.69
0,60

©.52



Table 13-11

Sensitivity Analysis of EIRR

{402 MW: Cost +10%)

HELLION USS

COSTS. N DENEFITS BENEF1TS PISCOUNT  NET  DISCOUNT  NET
1\YESIHENT OPERATION ~ TOTAL S5ALABLE  SALABLE USEFJL TOTAL = COSTS FACTOR PRESENT. FACTOR PRESENT
NO. YEAR AN AND COSTS DOMESTIC EXFORT, . CAPACITY BENEFITS 2.00X) VYALUE (18.45X) YALUE

REFLACEQENT MAINTENANCE SURPLUS i

t 1947 3.30 0.00 5.30 0,90 0.00 000 0.00 -3.30 1.000 -5.30 §.000 - -5.30
2 1988 231.50 T 0,00 “21.50 0.09 0.00 4. 00 ©.00 ~21.60 ©.853 “19.%% ©0.344 ~18.23
3 1989 22,70 0,00 22.70 0.00 0.00 0.00 0,00 2270 0.7%7 ~18.10 "0.713 ~15.18
4 1990 25.00 0.00 25.00 - ©0.00 0.00 0.00 4,00 -25.00 0.712 ~t7.79 0.602 ~15.04
5 1991 52.80 0.00 52.80 .00 0.00 0.00 0.00 ~52.80 0.636 -33.56 0.508 -26.81
6 1592 - T71.70 .00 TE.70 0.00 0.00 .00 o.00 =71.70 0.567 -40.68 0,429 »39.73
7 19873 §a6.00 T g.00 6§.00 . 0.00 Q.00 4,00 .00 ~66.0¢ 0.507 ~%3.44 @.382 ' ~23.88
& 1994 17.60 2.10 39.70 11,30 4.90 3.50 19,70 -20.00 0.452 -9.05 0.305 -6.11
9 199& - 13.30 2.10 S 15,40 - i6.19 4.50 5.90 26.50 11.10 0.404 4.48 0.238 2.86
10 1998 22.00 2.10 24.10 21.00 ©4.10 Tan 32.20 T B0 0.361 7,92 0.2i8 1.%6
11 1997 54.90 2,10 57.00 26.20 3.70 8.40 33.30 -18.70 ¢.922 -6.02 O0.i84 C =34
12 19938 32.70 2,19 34.80 -31.50 ~3.30 9.79 44.30 4.70 0.287 2.79 0.153 1.50
13 1999 3.70 6.30 12.00 37.00 113.90 11.10 162.q0 150.00 ¢.257 38.50 0.131° 19.64
14 2000 .00 . 6,30 6.30 12.80 109,40 12,60 164,80 158,590 0.229 36.32° - 0.111 17,52
15 2601 Q.00 6.30 5.30 48.490 104,90 13.70 167.50 161.20 0.20% 32.98 0.093 15.04
16 2002 ° ¢.00 6.530 6,30 55.20 100,10 14.20 169.50 163.20 0.183 26.82 0.079 12.83
17 2003 0.00 §.30 6.30 61.70 95.10 15.80 172.60 166.90 0.163 27.13 0.086 11.08
i3 2004 04.00 6.30 6.30 68.60 89.80 17.50 175.90 159.80 0.146 24.70° 0.056 3.52
19 2005 0.00 6.30 6.30 75.70 844,50 i9.30 179.50 173.20 . 0,139 22,53 0,047 8.20
20 2006 0.00 6.30 6.30 83.00 78.80 21.20 183.00 175.70 0,116 - 20.52 0.040 7.07
Y 2007 .00 %.30 .39 - 8010 Ti.08 33.10 186.80 '180.50 ©.104 18.70 0,934 5.09
22 2008 ¢.00 65.30 6.30 98.70 66.90 24.19 189.70 183.40 0.093 18.98 0.028° 5.23
23 2009 0. 00 5.39 6.30 107.00 £0.5¢ 24.10 191.60 185.30 0,083 15.31 .0.024 4.46
25 2010 0.00 6,30 '6.30 108.70 53.90 24.19 186.70 180. 40 0.074 13.31  o.020 3.66
25 - 2011 0.00 §.30 6,30 108.70 .52.70 24.10 i185.50 179.20 0.066 11.81 0.017 3.07
26 2012 0.00 6.30 6.30 JGE {4 52.70 4.0 185.50 179,20 0.052 10054 O,0u4° 2.59
27 2013 0.00 6.30 6.30 108.70 52.70 24.10 185,50 179.20 0.053 9,41 0.012 2.19
28 2014 0.00° 5.30 6.39 108.70 52.70 24.10 185.50 179.20 0.047 8.40 0.010 1.83
29 2015 0.00 5.30 . .90 | 108.70 52.70 24.10 185.50 179.20 0,042 7.50. 0.009 1.55
30° 2018 4.40 6.30 10,70 108.70 52.70 24.10 185.50 174.80 0,037 6.53 0.007 1.28
31 2017 . 15.20 6.30 C21.50 ic8.70 52.70 24.10 185.50 154.00 0.033 5.47 0.006 1.02
32 2018 14.40 '6.30 20.70 . 108.70 52.70 24,10 185.50 164. 80 0.030 4.91.° 0,005 0.86
33 2014 16.10 »6.30 16.40 108.70 52.70 14.10 185,50 169.1¢ Q.027 4.50 " 0.004 © 0TS
34 2020 0.00 6.30 6.30 108.70 52.70 24.10 185.50 179.20 - 0.024 4.26° 0.004 0.67
202t 0. 00 _8.30 5.30 108.70 52.70 24.10 185.50 179,20 a.021 3.80.. 0.003 0,66
35 2022 26.10 6.30 32.40 108.70 52.70 24.10 185.50 153.10 0.D19 2.90 0.903 .41
ar . 2023 cZE 10 5.30 27.40 108.70 52.70 245.10 185.50 158,10 0.017 2.67 0.0402 %.35
38 2024 - 4.40 6.30 10.70 108.70 52.70 24,10 185.50 174.80 0.015 2.64 0.002 0.31
ag 2025 0.00 6.30 6.30 108.70 52.70 24.10 185.50 179.20 0.013 2.42 0.002 0.29
40 - 2036 0.00 G.30 §.30 108.70 52.70 24.10 185,50 179.20 4.012 .16 0.001 0.24
41 2027 0.00 6.30 5.30 108.70 62.70 24.10 185.50 179.20 0.011 1.93 *0.001 0.20
42 2028 0.00 6.30 6.30 108.70 52.70 24,10 185.50 179.20 0.010 1.72 0,001 0.17
43 2029 0.00 6.30 6.30 108.70 52.70 24.10 185.50 179.20 ¢.009 1.54 '0.00} 0.15
44 . 2030 0.00 6.30 T 6.30 108.70 52.70 24-10 185.50 173,29 0.008 1.37 06.001 G.12
45 2031 Q.00 §.30 §.3aG ‘10%.70 52.%¢ 24.10 185.50 £79.,20 Q.4n7 .22 a.am a.10
16 2037 9.00 6.30 6.30 108.70 52.70 24.10 185.5¢ 179.20 0.006 1.09 0.900 0.09
47 2033 - 0,00 6.34 §.30 108.70 52.70 24.10 185.50 179.20 0.005 0.98 0.000 Q.07
1M 2034 0,00 5.30 6.30 108.70 52.70 24.10 185.50 179,20 0.00% 0.87 ©.00D 0.06
49 2035 0.00 L 6,30 6.30°  108.70 52.70 24.10 185.50 179.20 0.004 0.78 ©.000 0.05
30 203& 0. 00 " 6.30 §5.3¢ 103.70 52.70 24. 10 185.50 179.20 0.004 Q.63 0.000 0.04
51 2037 0.00 . 5.30 -.8.%0 108.70 52.70 24-.10 185.50 179.20 0.003 D.62 0.000 0.04
53 7038 . 9.00° . -8.30 6.30 7 108.70 52,76 21,10 185.5¢ 174,20 ©.003 9.55 ©.000 0.03
53 2039 0.09 . .30 6,30 108.70 . 52.70 24.10 E85.60 179.20 0.003 0.49 0.000 0,03
54 2040 0.0G '6.30 8.30 108.70 52.70 24.10 185.50 179.20 0.002 B.44 0.000 0.02
35 2041 Q.00 5.30 5,30 108.70 - 82.70 24.10 185.50 179,20 ¢.002 0.3% 0,000 0.02
536 2042 .0.00 5.30 6.30 108.70 52.70 24.10 185.50 ti9.20 0,602 0.358 0.9000 0.02
37 2043 6,00 6.30 6.30 108.70 $2.70 24.10 “1485.50 178.20 g.0c02 0.31 ©.qQ00 .01
*TOTAL® 527,00 - 294.9090 321.900 4571.20 2790.40 1050.70 8412.30 75%1.30 229.06 0.00

Total cbnstruction bosir;

Replacement cost =.

kw value Bl
kwh value B2
kwh value B3
kwh value B4

.68 US$/kn

. H ﬂ

It

US‘$43I 3 mll
- US$95.7- mllllon

0.063 (v
0-048 US$/kuh
0.005 US$/kuh -

13 -25

;DiScount'rater= 12%
.~ Present value (B) =
Present- vaIue ©) =

417
248

w
i

18 5/

)

=)

]
n




NO. YEAR

1987
1983
1932
1930
1991
1992
1993
1994
1995
1998

D000 O ke G R

-

11 1997
12 1938
13 19498
14 2000
15 2001
16 2002
t7 2003
13 2004
12 2005
20 2008

2L 2097
22 2008

23 2009

24 2010
5 2011

26 2012 |
27 2013 -

28 2014
29 2018

i 2018

31 2017
32 2018
33 2019
34 2020
35 2021
6 2022
a7 2023
35 2024
39 2p25
40 2028

41 2027
42 2028
43 2029
44 2030
45 2001
46. 2002
47 2033
48 2034
49 2035

50 2035 .

3l 2037
52 2033

53 2033

54 2040
55 2041
56 2042
57 2043

«TOTALY

Total 6ohét;uction cost = L[5$392.0 mil.

Table 1312 Sensitivity Analysis.of EIRR

COSTS
TNVESTMENT, OPERATION  TOTAL
AND AND COSTS
REPLACEMENT MALNTENANCE
4.80 0.00 1.80
19.60 0.90 1%.60
20.60 0.00 20.50
22.70 0.00 22.70
“48.00 0.00 48,00
65.20 G.00 65.20
60.00 0.00 60.00
34,20 1.90 36.10
12,10 .90 14.00
20,00 1.90 21.90
§9.90 1.90 51.80
29.70 1.90 31.60
5.20 5.70 14.90
0.00 5.70 5.70
0. 00 3.70 5.70
.00 5.70 5.70
o.c0 5.70 5.70
0.00 5.70 5.70
¢.q0 B.70 5.70
0.00 5.70 5.70
2.00 5.70 5.70
0. 00 5.70 5.70
0.00 5.70 5.70
0.00 5.70 §.70
o.00 5.70 5.70
0.00 5.70 5,70
. 0.00 5.70 5.70
0.00 .70 5.70
6.00 $.70 5.70
4.00 5.70 9.70
S13.80 5.70 12.59
13.10 5.70 18.80
9.20 5.70 14.90
0,00 5.70 .5.70
0.00 3.70 5.70
23,70 5.70 25.40
19.20 5.70 24.90
100 .70 9.70
a.00 3.70 5.70
0.00 5.70 5.70
0.60 5.70 5.70
0.00 5.70 5.70
0.00 5.70 5.70
0.90 5.70 5.70
0.00 5.70 5.70
.00 5.7 - .70
0.00 5.70 5.70
a.40 5.79 3.70
0.00 5.70 - 5.70
0.00 _5.70 5.70
0.00 5.70 5.70
0.00 5.70 5.70
.00 .70 5.70
.00 5.70 5.70
¢.00 5.70 5,70
. 0.00 5-70 5,70
0.00 5.70 5.70
479.00 256.00 745.00

(402 MW: Benefit -10%)

BENEFITS DISCOUNT  NET

BENERITS _
SALABLE  SALABLE USEFUL TOTAL ~ o578 . FACTOR PRESENT
DOMESTIC EXPORT, CAPACITY : BENEFITS e (12,004)  Valug
. SURPLUS
0.90 0. 00 0.00 0.00 -4.80 1.000 -4.80
0.00 C 000 0.00 0.00 ~19,60 0.893 -17.50
¢.00 0.00 0.00 0.00 -20.60 0.797 ~16.42
0.00 0.00 0.00 0.00 -22.70 6.713  ~16.16-
0.00 0.00 6.00 C0.0p - -ag.00 0.626 . =~30.3D
0.00 0.00 0.00 0,00 -65.20 0.567 37,00
0.900 0.00 0.00 - .00 ~60.00 0.507 "30!40
10.20 4.40 3.20 17.80 -18.30 0,432 -8.28
14.50 4.10 4.20 22.80 . 8.80 0.404 3.55
18.90 3.70 3.30 27.90 6.00 0.351 2.16
23.60 3,30 6.40 - 33.30 -18.50 0.322 -3.96
28.40 3.00 7.60 38.00 7.40 0.287 | 2.13.
a3 102.50 8.70. 144.5¢0 133.60 0.257 34,29
a8, &% 98.50 10.00 147.00 141,30 0.229 32.38
41.09 94.40 $1.,30 148.70 144.00 0:205 - - 29.47
45,70 90.10 12.80 152.60 146.90 . 0,183 S 28.84
55.50 85.60 14.20 155.30 149.60 0.163 EINLE
61.70 80.80 15.80 158.30 152.60 ©  0.145 22.23
68.10 76.10 17.40 161.60 155.90 0.130 . .- 10.27
T4.70 10,90 19.10 164.70 159.00 . 0.116 18,46
81.60 65.70 20.80 168.10 16240 0.104 16.84
48,80 69,20 21.70 170.70 165.00 0.093 15.27
96.30 54,50 21,70 172.50 166.80 0.083 13.78
104.10 43.50 21.70 174,30 168.60 0.074 12.44
105.70 47. 40 21.70 174.80 169.10 0.066 11.14
105,70 47,40 21.70 174.80 159.10 0.059 9.9%
105.70 17,40 21.70 174.80 169.10 0.053 8.88
105,70 47.40 21.70 174.80 169,10 0.047 7.93
105.70 17.40 21.70 17480 169.10 0.042 7.08
505,740 47.40 21.76 174.80 165.10 0.037- 6.17
105.70 17. 40 21.70 174.80 155.30 0.033 5.18
105.70 47.40 21.70 174.80 156.00 0.030 1.65 -
105.70 47.40 21.70 174.80 159,90 0:027 4.25
105,70 47,40 71.70 174,80 169.10 0.024 1.02
105.70 47. 40 21.70 174.80 169,10 0.021 KT
105.70 47,40 21,70 174.80  14b.40 0.019 z.78
105.70 47. 40 21.70 17480 149.80 .01t 2.53
105.70 47. 40 21.70 174.80 165.10 0.015 2.49
105.70 47.40 21,70 174.50 169.10 0.013 - 2.28
105.70 17.30 21.70 174.30 16890 0.012 2.04
108,70 47,40 21,70 174.80 169,10 0.0L1 1.82
105.70 47. 40 21.70 174.80 169,10 0:010 1.62
105.70 £7.40 21.70 174.80 169.1¢0 0. 009 1.43
105.70 47.40 21.70 174.80 169.10  0.008 1.29
105.70 17.40 21.70 174.80 169.10 0.007 1,15
105.70 A7.40 2t.70 L74.80 169.10 0.006 1.03
105.70 17,40 21,70 174.80 169.10°  0.005 0.92
.105.70 47. 40 21.70 174.80 169,10 0.0035 0.82
105.70 A7, 60 21.70 174.80 169.10 0.004 0,73
105.70 47.40 21.70 174.80 169.10 0.004 0.66
105.70 47,40 11.70 174,890 16%.10 0.003 0.59
105.70 47.40 21.70 174.80 169.10 0.003" 0.52
105.70 47. 40 21.70 174.80 169.10° . 0.003 6. 47
105.70 47,40 21.70 (174,80 169.10 0.002 0.42
105.70 47.40 21.70 174.80 169,10 0.002 0.37
105.70 17.40 21.70 174.80 169.10 0.002 0.33
105.70 47.40 21.70 174.80 169.10 0.002 0.30
4380.00 2510.50 938.00 7828.50 . 7083.50 . 206,94

Replacement cost = - US$87.0 million

kw value Bl
kwh value B2
kwh value B3
kwh value B4

£

il

68 US$/kw

0.063 US$/kwh
0.048 US$/kwh
0.005 US$/kwh

13-26

Biscount rate = 12%
Present value. (B) = 432

il

1.9
207
+18.3%

B/C
B-C
1RR -

W

)

Present -value (C) = 225

MILLION USs3

DISCOUNT

NET

'FACTOR PRESENT
{18.34X) = VALUE

1.000 .
0.845 .
T0.7T14 -

0.603
9.510
0.431
0.384

0.308-
0.260
0,220 -

0.186
0.157
0.133 .-

o.112

Q0,085

0.080 -
0.068
0.057 .
0.048"

T a.041

0.018

0.015,

0.009

0.G08 ;.

0.006 -

0.005
0.005

£.004 . -
0.003 .

6.603
0.002

0,092 .

0.002

0.001

0.001
0.001
€.001
$.001

0.001 .

0.00%

0. 000

0. 000
°.000
¢.4900

0.0409 .
0.000 -
0.000

0.000
0,000
0.900
o000

-4.80
~i6.56
14,72
~13.70

L -24.a7

-28.09
-21.84
-5.63
‘2.29
1.32
=-3.42
1.16
17.71
15.82
13.63
11,75
10.11
8.71
7.52
6.48

5.59
4.80
1.10
3.50
2.97

2.51

¢.28
0.24

0.20
6,17
0.14
0.12
0.k
0,09
0.07
0.05
0.05
0.04

0.04.
0.03
0.03

.0.02
6,02
0.02
0.01

-0.00



Table 13—13 Sensitivity Analysis of EIRR

" (402 MW: Cost +10%, Benefit -10%)

i _COSTS . ENEF | TS
. ENVESTMENT OPERATION  TOTAL SALABLE ~ SALABLE
NO. - YEAR AND AN €OsTS DOHESTIC  EXPORT.
REPLACEMENT MAINTENANCE . SURPLUS
1 1937 530 .00 5.30 0.00 0100
2 1988 21.60 . 0.00 2).60 6.00 0.00
3 1989 22.70 0.00 22.70 ¢.00 0.00
11880 25.00 .00 25.00 0,00 .90 -
5 .1990 52.80 .00 52.80 0.00 .00
6 1992 71.70 - 0.00 TLTO - 0.00 Q.00
7 1933 66,00 0.00 66.00 0.00 ° 0.00
8 1994 - 37.60 1] 38,70 10,20 1,40
9 1995 '13.30 2.10. 15.40 14.50 4.10
10 1996 22.00 z.10 2410 18.90 3.70
11 1997 54.90 2.10 57.00 23,60 .30
2 199a8. 32.70 .10 14.80 28,40 3.00
3 1999 5.70 ©o6.30 0 - L2.00 33.30 - 102.5¢
14 2000 0.00 | 5.30 6,130 38.50 28.5¢0
15 2001 .00 " 6.30 6.30 44,00 84,40
16 2002 0.00 6.30 6.30 . 49.70 90,10
17 2003 0.00 5.30 6,30 55,50 85.60
18 . 2004 .00 §.30 G.30 51,70 80.80
19 2005 0.00 6.30 6.30 - 68.10 76.10
20 2008 0.60 ©.30 5.30 75,70 10.90
21 2007 0.00 5.30 6.30 81.60 65.70
22 2008 0.00 5.30 5.30 88.80 60.20
23 2009 10,00 6.30 6.30 95.30 54,50
24 2010 -0.00 5.30 6.30 10430 18.50
23 2011 0.00 5.30 6.30 105.70 47.40
26 2012 ©0.00 - 6.30 6.30 © 105.70 47,40
27 2013 0.90 6.30 €.30 165.70 - 47,40
28 2014 - 0.00 6.30 6.0 . 105.70 47.40
28 20%5 . ©.00 §.30 6,30 105.70 47.49
30 2018 4.40 6-30 10.70 105,70 47,40
a1 2017 15.20 .. - 6.30 21.50. - 1065.70 47. 40
32 z018 1440 . 6.30 20.70 105,70 47.40
33 2019 1¢.10 6.30 16.40 105,70 47.40
a4 2020 0.00° 6.30 6.30 106.70 47.40
35 2021 0.00 5.30 5.30 105.70 47.40
36 2022 26.10 6.30 32.40 105.%0 47.40
37 2023 21.10 . 6.30 27.40 105.70 47.40
a8 2024 4.40 . .30 10.70 105.70 47.40
39 2025 0.00 6.30 6.30 105.70 17,40
40 2926 0.00 6.30 5.30 105.70 47.40
41 2027 6.00 " 6.30 6,30 . 165,70 47.40
42 -2028 L0000 6,30 . 6,30 105,70 47,40
43 2029, 0.00 6.30 6.30 165.70 17.40
34 02000 ‘0.00 C8.30 6,30 108,70 47.40
45 2031 LoLe0 L 6.30 6:30 |, 105.70 47,40
16 - 2032 ¢.00 . 6,30 . '5.30. - 1065.70 47:40
17T 2043 g0 6.30 6.30 1e5.70 47.40
18 2034 0.00 6.30 6.30 106.70 47.40
1% 2035 - 0.00 C 6,30 6.30 . 106.70 47.40
50 2038 . 0.00 6,30 6.30 105.70 47,40
51 3037 0.00 - 6.30 6.30 te5.70 17.40
(52 2038 ° ° 0.00 - 6.30 6,30 105.70 47.40
53 2039 0.00 T 5.30 B0 105,70 47.40
54 2040 Q.00 _6.30 - §.30 105.70 47,40
35 2041 ¢.00 6.30 '§.30 195.79 £7.40
36 2042 Q.00 §.30 6,10 105.70 47.40
57 2043 6.00 §.30 6,30 105,70 A7.40

*TOTALS 527.00 254,00 8z1.00 4380.00 2510.50

Total construction cost = . US$431.1 mil.
Replacement cost = US$95.7 million
kw value Bl = 68 US$/kw -7 . -
kwh value B2 = 0.063 US$/kwh
kwh value B3 = (0,048 US$/kuh
kwh value B4 = 0.005 US$/kwh

n w.n

|

USEFUL
CAPACITY

0.00
0.0¢
0.00
0.00
0.00
G.00
0.00
3.20

938,00

1327

DENEFITS |
TOTAL - CO5TS
- BENEFRITS
.00 ~5.30
0.00 -21.60
0.00 -22.70
9.99 -15.00
0.00 -52.80
0.00 ~71.7¢
0.00 66,00
17.80 -21.90
22.80 7.40
27.90 3.80
'33.30 -23.70
39.00 4.20
144.50 132.50
147.00 140.70
149.70 143. 40
152.60 146.30
155,30 149.00
138.36 152.00
161.60 155.3¢
164.70 158.40
168.10 161.80
170.70 164.40
172.50 166.20
174.30 168.00
174.80 168,50
174.40 168.50
174.80 16E.50
174.80 168.50
174,80 165.50
174.80 164,10
174.80 153.30
174.80 154.10
174.80 158. 40
174.80 168.50
174.80 168.50
174.80 142,48
174.80 147.49
174.80 164,10
174.80 168.50
174.80 168.50
174.80 168.50
174.80 168.50
174.80 168.50
174.80 163.50
174.80 E68.50
174.80 168.50
174.80 168.50
174:80 158.50¢
T174.80 168.50
174.80 188.5¢0
174,80~ 168.50
174.80 168.50¢
174.80 168.50
174.80 168.50
174.80 158.50
174.80 i68.50
174.80 166.50

7828.50 7007.50

Discount rate
- Present value
Present val

B/C
.B-C
1R

mon

[}

1.7
18
11.3%

ue (€)

DISCOUNT  NET
FACTOR PRESENT
{12.00%) YALUE
1,000 -5.30
0.893 -1%,29
0,797 -18.10
9.712 15,79
©.636 -33.66
0,567 -40.68
0.507 -33.44
0.452 -9,41
0.404 2,99
0.351 1.37
0.322 -7.63
0.287 1,21
0.257 34,01
0.329 32.24
0.205 29.34
0.183 26.73
0.163 240
e.146 22,14
0.130 20.20
0.11% 18.39
0. 104 16.77
0.093 15.22
f.083 13.74
0074 12.40 .
¢, 066 1110
6.059 9.91
©.053 8.85
0,047 7.90
0.042 .05
0.037 6.13
6.033 5.12
0.030 4.59
0.027 4.21
0,024 4.00
0.021 3.57
0.019 2.70
a.017 2.49
9.01% 2.48
0.013 2.27
0.012 2.03
0.011 1.81
0. 010 1.62
©.009 1.44
0,008 1.29
0.007 1.15%
0.006 1.03
0,063 a.92
0.005 .82 "
0.004 0.73
0.004 0.65
0.003 .58
0,003 0.52
0.003 0.0
0.002 0.41
0.002 .37
t.002 .31
0,002 .30
184.21

o1y

(B

It

i

432
248

{YNAT: HILLION Uss)

DISCOUNT  NET
FACTOR PRESENT
(17.32%) VALUE
1.000 -5,30
0.852 . =18.41
0.727 . -15.49
0.618  ~13.18
0,528  -27.87
©.450 ©  -32.26
0.383 , -25.91
0.327 -7.186
0.279. 2.06
0.237 0.90
0.202 -4.80
6.173 0.72
0,147 19.49
0.125 17.54
0.107 15.32
0.091 13,32
0.078 11.57
0.066 10.06
0.0 8.76
0,043 7.61
0.04% 5.63
0.035 5.74
0.030 4.95
0,025 4.26
0.022 3.64
0.018 3.11
0.016 2.56
0,013 2.26
0.01t 1.92
o.010 1.60
0.008 1.27
0.007 1.09
0.006 0.95
0,005 0.87
0.004 0.74
0.004 6,53
0.003 0.47
6.003 . 0.44
0.002 0.39
0.002 0.33
0.002 - . 0.28
0.001 . 9,24
0.001 021
0.001 0.1B
¢.001- 0.15
0.001 0.13
0.001 0.1l
0.001 ¢.09
0.000 .08
0,000 0.07
0.000 0.06
0.000 0.05
0.000 0.04
0.000 0.04
0.000 0.03
0.000 9.03
0.000 4.02
0.00



NO. YEAR
11987 1.80
2 1988 . 19,80
a 1989 20.60.
4 1990 22.70
5 1991 18.00
6 1992 63,20
7 o1en 60,00
& 1994 34.20
9 1995 12.10
10 1996 20.00
1 1997 49,90
121998 29.70
13 199% 5.20
13 2000 0.00
15 2001 0.00
16 2002 0.00
17 2003 0.00
18 2004 0.00
19 200% 0.00
20 2006 0.00
21 2007 0.00
22 2008 0.00
23 200¢ 0.00
23 2010 0.00
25 20il 0.00
26 2012 0.00
7 2013 9.00
28 2014 0.00
_ 29 2015 0.00
30 2016 4.0
It 2017 13. 80
32 018 13.10
33 2049 3.20
34 2020 0.00
35 2021 9.00
36 2022 23.70
37 2023 19.20
33 2024 £.00
39 2025 0.00
10 2026 0.00
41 2027 0.00
12 2028 0.00
13 2029 0:00
11 2030 9.90
45 2031 0.00
16 032 0.00
17 2033 0.60
48 2034 0.00
49 2035 0.00
50 2036 6.00
51 2037 0.00
52 2038 0.00
53 2039 0.060
54 2040 2.00
55 2041 0.00
56 2042 0.00
57 2043 0.00

STOTALS  479.00

INYESTMENT OPERATION
AND AN
REFLACEMENT MAINTENANCE

0.00
0.00
0.00
0.00
0.00
0.00
v.00
L.90
1.90
1.99

1.90

5.70
5.70
5.70

5.70
5.70
5.70
5.70
5.70
5.79
5.70
5.70
3.70
5.70

5.70
5.70
5.70
5.70
5.70
5.70
©5.70

265.00

Table 13-14 . Sensitivity Analysis of EIRR

{402 MW: Power Export Decrease by 20 MW)

TOTAL
COSTS

5.70
5.70
5.70
5.70

5.70-

15.70

5.70
5.70
5,710
5.70
5.70
5.70
5.70

745.00

SALABLE
DONESTIC

2,00
d.00
0.00
0.00
0.90
0.90
0. 00
5.80
L1000
15.30

20.60
26.00
31.50
37.30
43.40
49.70
s8.20
53.10
70.19
77.50

85.20

93.20
101,50
110.20
117,40
117.40
117,40
117.40
it7.40
117,40

K17, 40
M7.40
117,40
117.40
117. 50
117,40
Wi7.40
EL7.40
117,40
117,40

117,40
117,40
117.40
1317.40
117.40
117.40
117.40
117. 10
iL17.40
117.40

117.49
117.40.
147.40
117.40
117.40
117.40
117.40

4771.00

Total construction cost = US$392.0

Replacement cost =

kw value Bl
kwh value B2
kwh value B3
kwh value B4

i3

u

0.063 US$/kwh
0.048 US$/kwh
0.005 US$/kwh

US$87.0 million
68 US$/ku

BENEFITS

SALABLE
EXPORT,
SURPLUS

0.00
6.00
0,00
0.00

0.00-

0.00
Q.00
5.30
5.00
+.60

4.20
1.170
118.10
it3.7¢
109.1¢
104.30
99.30
a8.70
43.00
TT.20

71.10
§4.70
58.10
52,70
52.70
52.70
52.70
52.70
52.70
$2.70

52.70

52,70
52.70

52.70 .

52.70
52.70
52.70
$2.70
52.70
52.70

2801.90

mil.

USERUL-

CAPACTTY

¢.00
0.Q0
0.00
0.00
¢.00
¢.00
0.00
2.20
3.30
1.50

19.80

1L.80
23.89
24.19
24.10
24.10
24.10
24.10

24,10 .

3.0
24010

24.10
z4.10

24-10
24.10

24.10

24.10

24.10

24.10

1022.30

13— 28

TOTAL
BENEFLTS

0.00

¢.00
¢.00
G.00
¢.Q0
¢.00
0.00
13.70

18,310

24.60

30.50

16.70
158,00
150.80
161.70
166.80
169,90

168.00°

171.00
174.50

178.10
181.70
183.70
187.00
19420
194.290
194.20
194,20
194,20
194.20

194.720
194,20
194,20
194.20
194,20
194,20
194.20
194,20
194.20
194.20

194.20
194.20
194,20
194.20
194,20
194.20
194.20
194.20
194.20
194.20

194.20
154.20
194.20
124.20
194.20
194.20
194.20

8595.20

Discounti rate
Present value
Present value (C)

B/C
B-C =
IRR

it

BENEFITS DISCOUNT

~ COS7S

188.59
188,50
198,50
188.5¢
188.50
138250
188.50
188,50
1588.50
188,50

188,60
188,50 -
L88.50
188,80
188.50
183,50
198,50

7850.20

235 -
18.8%

(B)

* NEY

FACTOR  PRESENT
112.00%)  VALUE

1.000°
0.893
0.797
0.712
Q.636
0.567
0.507
0.452°
0. 404
0.361

¢.322
0.237;
0.357.
¢.229
6¢.205
e.183

0,167

0. 146
0.130

0. 156 -

LOICODRO
=4
-3
@

a.005
0.004
0.004

0,003
0.403
¢.003
0.002
0,002
¢.002
0.002

12%

T

W

-4.30
~17.50
=15.42
~16.16
~30.50
~371.00
~30.40

-19.31"°

1.74
0.87

-6.86

1.47
37.76
35,54
32,33
29.43
26.78
23.64

21.50
. 19.50.

17,87
16.29
14.71
13.38
12,42
11.09

9.0

8.34

T.89

5.90

5.33
5.23
1.77

4.48 |

1.00
3.12
2.86
2.79
2.54
2.27

2.03

[ %:31
1.61

460
225

. DISCQUNT  NET
FACTOR PRESENT
(i3.818) VYALUE
1.000 -4.80
0.842 -15,50
0.708 -14.59
0.596 ~13.54
9.502 -24.09
“D.422 -2t 34
0.956- . ~2§.33
G.299 -6.32
9.252 1.08
‘0.212 0.387
0.178 -3.80
0.150 " 0.77
2126 18.59
0.105 - 16.50
0.080 14:18
0.075 12,14
0,063 10,42
0.053 ‘a.67
0.045 7.43
0.9038 6.39
5.4%
172
> 101
0.0F% 3.412
0.016 3.0
0.013 2.54
0,011 2.13
0.0L0 1.80
©.008 1.5
0.007 1.25
o.008 10,99
0.005 0.84
0.004 0.72
0.003 0.64
0.003 0.54
0.602 0,40
0.002 ¢.34
0.002 0.31
0.001 9.27
0.001 0.22
2.001 0.19
©.001 e.16 .
6.001 G.14
0.001 e.1
0.001 0,10
0.000 .08
0.000 0.07
0.000 .08
0.000 0.08
¢.000 0:04
0.000 9:03-
0.000 0.03
@.000 0.02
0.000 6.02
¢.000 0.02
0.000 ¢.08
@.000 -0.04
¢.0l



YEAR

P
o

1987
1988
1989
1950

1992
1993
1994
1395

.
OB O A e C

i 1991

1z 1998 .

13 . 1999
11 2000
‘15 2001

6 2002

17 2601
I8 2004
19 2008
20 2006

21 2007
22 2008
23 2009
14 2010
25 2011
26 2012
27 2013
28 2014
29 2018
30 2018

31 2017
32 2919
33 2019
34 1020
33 2021
36 2022
37 1023
38 2024
39 2025
10 2078

31 2027
42 2028
43 . 2029

44 20320

45 -2031°

15 2032

47 2033

48 2034
49 2033
50 2038

51 .zodT’

52 2038

. 332009
54 2040 )

55 2041
35 2042
5% 2043

*TOTAL*

Tofal'construction cost = US$384.5 mil,

1991

1996 -

Table 13--15  Financial Internal Rate of Return

(Stage—1, 201 MW)

. CHSTS : BENEF|TS
INYESTMENT . OPERATION  TOTAL SALABLE ~ SALADLE DE]

. AND ' AND COSTS DOMESTIC EXPORT, CAPACITY

REPLACEMENT MAINTENANCE SURPLUS
1.80 0.00 4.80 0.00 0,00 0.00
.19.60 0.00 19,60 0.00 .0.00 0,00
20.60 0.00 20,60 .00 0.00 o.00
2L.TO .00 22,78 Goo0 0,00 0.00
48,00 0.00 48.00 0.00 ¢.00 0.00
74.60 0.00 74.60 0.00 0.00 0.00
" 116,00 0.ce 116.00 0.00 9.00 0.00
§3.90 2.70 58.60 10.40 9.00 6,00
0.00 2.70 2.70 14.90 0.00 0.00
0.00 2. 70 2.70 ig.30 0.00 o.00
5.50 2,70 £.20 24.10 4.00 0.00
11.20 - 2,70 13,94 29,00 0.00 0, 00
5.60 $.10 9.70 34220 0.00 .06
0.00 4.10 1.10 39.50 0.00 0,00
0.00 4.10 4.10 15.10 0.00 0,90
0.00 4.10 4.10 50.80 0.00 0.00
a.00 4.10 4.10 §6.90 6.00 0.00
0.00 .10 4.10 63.30 0.00 0.00
- 6.00 4.18 4.10 §9.89 0.00 Q.00
0.00 4.10 4,10 76.60 0.00 0.00
- 0.00 4.10 L4410 83.60 0.00 0.00
0.00 1.10 .10 91.00 0.00 0.00
© 9.00 4.10 4,10 93,70 ¢.00 0.00
0.00 .10 4.10 100.00 0.00 0.00
0.00 .19 4.10 100,00 0.00 0.09
.00 4,10 4.L0 100.00 G6.00 Q.00
0.00 4.10 4.10 100.00 °.00 0.00
0.00 4-10 4.10 100,00 0.00 0.00
0.00 4.10 T 4,10 100,00 0.00 0.00
4.10 1.1a 8.20 100.00 0.00 0.00
13.90 4.10 18,00 100.60 9.00 o.0¢0
13.40 4.10 17.506 106,00 0.00 .00
9.30 4.190 13.40 100.00 0.00 0.00
4.00 4.10 T 4010 100,00 ©0.00 Q.00
0.00 4.10 4.10 100.00 0,00 0.00
1.70 4.10° 8.80 - 100.00 1.00 0.00
1.80 4.10 7.90 100.00 ¢.00 0.00
0.90 4.10 5.00 100. 60 0.00 0.00
0.00 4.10 4.10 100.00 0.00 Q.00
0.00 4i.10 4.10 100.00 0.00 0.00
0.00 1.10 -3.10 100.00 0.00 0.00
¢.00 £.10 1.10 100.00 0.00 0.00
©0.00. 1.10 i.10 100.00 0.00 0.00
0.00 .10 4.10 100.00 0.00 0.00
0.00 £.10 .10 100,00 0.00 0.00
0.00 . 4.10 1.10 100.00 ¢.00 0.00
© 9.L00 (.10 4.10 100,00 0.00 0.00
0.00 1.10 LA 100.00 0.00 0.00
- 0,00 .10 - 4.10 100.00 Q.00 0.00
0.00 .10 4.10  -100.00 0.00 0.00
- 0.00 4.10 4:10 100.00 S0.60 0.00
0.00 1.10 .4.10 190.09 0. 00 0.00
0.00 .10 4.10 100.00 6.00 9.00
. 0.006 4.10 4,10 1909.00 &.00 0.00
" 0,00 4.10 410 100,00 .00 0.00
0.00 4.10 - 4.10 100.00 0.00 0.00
0.00 1.1¢0 4.10 100,00 0.60 0.09
134,60 198.00 4207.30 0.00 0.00

632.40

Replacement cost = ~US$50.1 million

kwh value.(domestic)

kwh value (export)

8

u

. 0. 056 US*,/ kwh
-0.048 US$/kwh

13- 29

BENEFITS

¢.00

0.00 °

0.00
9,00
0.00
0.00
0.00
10,40
13.90
19.30

14010
29.00
34.20
39.50
45.10
36.90
56.90
63.30
69.80
76.50

83.80

91.00

§2.90 .

100.00
100.00
100.00
100.00
100.00
100.00
104.00

100.00
100.00
100.00
100. 00
1G0. 00
16¢.00
1e60.00
100.00
160.00
109.00

i00.00
100.00
100.00
100.060
106.00
100.00
too. 00
100.00
100.00
i00.00

1G0. 00
100,00
100.00
100.00
100,00
100.00
100.00

4207.30

BENEF1TS

~ COSTS

~1.80
-19.60
-20.60
~22.70
-48.00
=74.60
-116.00
-48.20
12,26
i5.80

13,90
15.10
24.50
35.40
41.400
46.80
5%.80
39.20
63.7Q
72.50

72.50
86.90
§4.80
95.9¢
95,90
$3.90
95.90
95:80
95.90
41.80

32,00
42.50
86.60
95.50
95.90
91.20
92.10
95.00
L9590
95.90

95.90
95.90
95.90
55,90
95.90
95.90
95.90
95,90
45.90
95.90

95.90
95.90
9%.90
95,90
95.90
95.90
95.90

_3874.70

DISTOUNT

NET

FACTOR FPRESENT
(12.00X) VYALUE

t.000
0.893
0.797
0.712
D.638
0.387
0.507
G.452
0.404
¢.351

$.322 -

0,287
0.257
0.229
¢.205
0.183
0.163
0.146
0.130
0.114

0.1
0.093
0,083
0.074
0.066
0.059
0.033
0.047
0.042
0.037

0.031
0.030
0.027
0.9024
a.021
0.019
Q.97
0.0}5
0.0k3
0.012

0.011
0.010
0.00%8
0.008
0.007
0.0086
G 003
0.005
0.004
0.004

0.003
0.007
0.003
0.002
G. 002
0.002
0.002

Discount rate = 12%

B/C
B-C
TRR

]

n

0.8
-3

10.8%

“Present value (B)
Present value

-(©)

1

-4.80
-17.50
-16.42
~18.1%
=30.50
~42.33
~53.77
~21.80

4.93
5.99

F.12
4.34
5.29

a1

8.39
B.56
8.6k
8.62
8.%84
8.42

8.213
8,04

0.58
0.52
0.47
0.42
9.37

0,33
0.30
0.26
0.24
0.21
0.1%
e.17

-35.06

199
234

MILLION LSs
DISCOUNT  NET
FACTOR PRESENT
{10.80%) YALUE
1.000 ~4.80
0,903 -17.569
0. 813 -16.78
0.73% -16.%9
0.654 =313 88
0.599 -44,.68 "
0.541 - -62.71
0,488 -23.52
0. 440 5.37
0.327 6.60
©.358 '5.7%
0.324 4:89
0.2%2 7.16
¢.264 8,34
0.238 - 8.76
0.21% - 10:06
0,194 10.24
9.175 10.35
Q.158 L0.38
0. 143 10.34
0.129 - 19.23
0.116 10.09
0. 105 9.92
0.085 9.07
0.085 8.19 .
0.077 7.9%
0.970 6.67
T 0.063 6.02
0,057 5.44
" 0.051 1.70
0,046 ° 3.79
C0.042 3.4
0,038 3.26
0,034 - 3.28°
0,031 2.94
¢.028 2.52
. 0.025 - 2.30
0.023 2.14
L 0.020 1.85
0.018 1.76
0.017 1.59
0.015 1.43
0.013 : 1.29
T o012 1-17
0.011 1.05
0.010 0.95
0.009 0.88
“0.008 0.78
0.007 0.70
0.007 0.63
0.006 . 0,87
0.006 - 051
0.005 0.46
0.084 0,42
0.004 0.38
0. 004 ¢.34
0,003 0.3t
.00



Table 13—16 Financial Internal Rate of Return

(Stage—-1&2, 402 MW)

UNIT: MiLLION USs

: COSTS. BEMEFLTS - DENEFITS ~ DISCOUNT WET  DISCOUNT  NET
TNVESTHENT OPERATION  TOTAL SALABLE  SALABLE CSEFUL FOTAL - GOSTS ° FACTOR PRESENT FACTOR PRESENT
NO. YEAR AND AND COSTS DONESTIC  EXPORY CAPACITY - BENEFITS : {12.00%) VALDE ~{14.89%}  VALLE
REPLACEMENT MAINTENANCE .

1 1987 4.80 0.00 1.80 0.80 0.00 0.00 0.00 -4.80 . 1.000 -4.80 . 1.000 4,80
2 . t9se te.50 .00 19.60 0.00 0,00 0.00 6.00 ~19.60 ¢.893 © -17.50 . 0.870° -17.06
3 1989 20.60 0.00 20.60 0.00 0.00 0.00 6. 00 -20.60 0.797 <16.42 © 0.788 1 =15.61
4 1990 - 22,70 0.00 22,70 0.00 0.00 0.00 0.00 -22.70 0.712  -16.16 . 0.659 ~14.97
5 1991 48.00 ¢.00 18.00 0.00 0.60 .00 0.60 -48.00 0.636 =30.50  0.574 - <27.55
6 1992 _T4.80 0.60 74.60 0.00 0,00 0.00 0.00 «74.60 0.567 ~42.33 - 0.500 -37,26
T 1593 116.00 0.00 i16.00 0.00 0.00 0.00 0.00  -115.00 0.507 ~58.77 0,435 ~50,43
B 1994  62.30 1.90 654.20 10. 40 0.00 0.00 10,40 -53.80 0.452 -24.34 0,378 -20.35
9 1993 12,10 1.90 14,00 14.90 0.00 0.00 11,90 0.90 0.404 0.36 ©0.329 . . 0.30
L0 1996 20.00 1.90 21.90 19.350 0.00 0.00 19.30 -2.60 0.361 -0.94 . 0.287 . -0:75
Ly 1997 65.90 1.90 71.80 24,10 0.00 0.00 24,10 ~47.70 0.322 -16.36 * 0.250 .. -11.90
YT 1998 | 4r.nb 1.90 1480 29.00 v.00 .00 29.900 -15.30 ©.287 -4,54  0.2%7 .0 =3.43
13 19%9 5.20 5.70 10.90 35.20 105.00 ¢. 00 139.20 128.30 0.257 32.93 . 0.18%  ..24.25
L4 2000 0.60 5,70 5.70 39.50 100.90 0.00 140. 40 134.70 0.229, 30.87  .0.165 22.16
13 2001 - .00 23.70 5.70 45,10 96.70 ¢,00 111.80 135.10 0.203 - 27,85 0 0.147 19.49
16 2002 - 0.00 5.70 5.70 50.80 q2.20 0.00 143,10 137.40 0.183 25,10 . 0.125 - 17.13
17 2003 - 0.00 5.70 5.70 56.90 87.60 o.00 144.50 138,80 0.163 22,64 °0.108 °  13.06
18 - 2004 0.00 5.70 5.70 63.30 82.80 0.00 146.10 140,40 0.146 20.45 0.094 . 12.28
IS 2005 0.00 5.70 5.70 69.80 77.90 0.00 147.70 142.00 a.130 18.47 . 0.082 " 11.67
20 . 2008 0.00 5.70 5.70 T6.60 72,70 0.00 149.30 143,60 0.116 16.867 - 0.072 10,27
21, 2007 0.00 5.70 5.70 83.60 67.30 9.00 150.90 145.20 0.104 15.05 0.062 9.04
22 . 2008 0.00 5.70 5.70 91.00 61.70 0.00 152.70 147.00 0.093 13.61 - 0.054 7.97
23 2009 . 0.00 5.70 5.70 28,70 55.80 0.09 154.50 148.80 0.083 12.30 0.047 . 7.02
24 2010 0.00 5.70 5.70 106.70 19,70 0.00 I56. 40 150,70 0.074 11,12 - 0.04) 5.19
25 2011 0.00 5.70 5.70 108,20 48.60 0.a0 156.80 151.19 a.066 9.95 ©.036 5.40
26 2002 . o.00 5.70 5.70 108.20 15.60 0.00 15680 151.10 0.059 8.89 -0.031 . . 4.70
27 2013 0,00 5.70 5.70 108.20 48.60 0.00 156,80 151.10 0.053 7.94 0.027 - 4.09
28 2014 n.00 5.70 5.70 108,20 18.60 0.00 156,30 151,10 0.047 7.09 ©.024 . . 3.58
29 2015 - 0.00 5.70 5.70 108.20 13,60 0.00 156.80 151.10 0.042 6.33: 0.021 . 3.10
30 2016 4.10 5.70 2.80 10520 48,60 0.00 156.80 147.00 0.037 5.50 ©0.018 . 2.62
31 20v7 12.90 5.70 19.60 108,20 48.60 . 3.00 156.80 137.20 0.033 1,58 0.016 2.13
32 2018 £3.40 5.70 19.10 108.20 18,560 0.00 156.80 137.70 0.030 1,10 0.014 1.86
33 2019 9,30 5.70 15.60 108,20 48.60 0.00 156.80 141.80 8.027 31.77 0.012 - 1.67
34 2020 0.00 5.70 5.70 108.20 48.60 0.00 156.80 151.10 0.024 3.59 0.010 - 1,35
a5 2021 .00 5.70 5.70 108.20 48.60 0.00 156.80 151,50 0,021 3.210 9,009 1.35
36 2022 21,49 5.70 29.10 108,20 © 48.60 0.00 156.80 127,70 0.019 2.42. 0.008 - 0.99
37 2023 18,90 5.70 24,60 108,20 1B.60 0.00 156.80 132420 0.017 2.24 0.007 0. 89
38 2024 1.00 5.70 9.70 108.70 48.60 0.00 156.80 ° 147710 0.015 2.22. 0,008 - 0.45
39 2025 0.00 5.70 5.70 108.20 18.60 0.00 156.80 151,09 0.013 2.04  0.005 0.77
10 2026 .00 5.70 5.70 108,20 48.560 0.00 156.80 151.10 ° ©0.012 1,82 0.004 D.567
i1 2027 o.00 5.70 5.70 108.20 48.&0 0.00 156.80 151:19 0.01t 1.62. 0.004 - 0:59
12 2028 0.00 5.70 5.70 108.20 48.60 0.00 136,80 151.10° . 0.010. 1.45. 0,003 . ©.51
43 2029 0.00 5.70 '5.70 108.20 18,60 0.00 156.80 151.10 . ©0.099 “1.29  ©.003 G. 44
44 2030 0.00 §.70 5.70 108.20 18.60 0.00 156.80 151,10 0.008 1.16 ©.003 . 0.39
15 2031 0.00 5.70 §.70 108.20 18,60 0.00 156.80 15110 0.007 - t.03 0.002 0.34
15 2032 0.00 5.70 5.70 108.20 18.60 0.00 156.80 151.10 0.006 ©.92 0.002 0.29
A7 2033 ©.00 5.70 5.7¢ 108.20 48.60 a.00 156.80 151.1¢ 0.003 0.82 0.002 0.25
18 2034 0.00 5.70 5.70 108.20 18.60 0.00 156.80 - 151,10 0.005 0.73 - @.001 0.22
43 2035 0.00 5.70 5.70 £08.20 48.60 0.00 156.80 151.10 0.004 0.66 0.001 019
50 2036 0.080 5.79 3.70 108.20 18.60 0,00 156.80 151.10 0.004 0.5¢ 0.001 0.17
51 2037 0.00 5.70 5.70 108.20 4B.50 0.00 156.80 15t.10 0.003 0.52 90.00] 0,15
32 2038 . 0.00 5.70 5.70 108.20 48,60 o_on 156.80 151.10 0.003 ¢.47. 0.001 :©  0.13
53 2039 0.00 5,70 5.70 108.20 £8.60 0.00 136.80 151.19 0.003  0.42  0.00] 0.11
51 2040 0.00 5,70 5.70 108,20 48.60 0.00 156.80 151.10 0.002 0.37  0.001 0,10
35 2041 . @.00 5.70 5.70 108,20 18.60 0.00 156.80 151.10 0.002 0.33 - 0,001 0.08
56 2042 . 0.00 5.70 5.70 108.20 48,60 6.00 156.80 151.10 0.002 0.30 0.0C0 0.07
57 2043 0.00 5.70 5.70 108.20 48,60 0. 60 156.80 151.10 - 0.002 0.25 0.000 0.06
*+TOTAL®  605.70 266,00 871.70  4484.60 2554.10 o.00 7048.70  6167.00 104,38 -0.00

' v . . PR 0,
Total construction cost = US$518.7 mil. Discount rate = 12%
Replacement cost = US$B7.0 million Present value (B) = 386

H

Present value (C)

0.056 US$/kwh B/C = 1.4

0.048 USs/kwh B-C - 104
IRR - 14.9%

282

]
tr

kwh value {domestic)
kwh value (export)
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DE P PG L

YEAR

1937
1983
1939
1990
1981
1992
1993
1934
1925
1996

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
T 2011
2912
2013
2014
2015
2015

2017
2018
2019
2020
200

2022 .

2023
2024
2025
2025

- 2027
2023
2029

20306

2031

2032

2033
2034
2035
2036

" 2037

2038

2039
2040
2041
2042
2043

»TOTALs

Total _con'S_truc“tion cost = US$423.2 mil.

Tabte 13—17 Sensitivity Analysis of FIRR

{201 MW: Cost +10%)

BENEFITS

. co51s — BENEFITS
“TRVESTMENT OPERATION  TOTAL SALABLE  SATABLE USEFUL TOTAL
AND AND COSTS DOMESTIC EXPORT, CAPACITY . BENEFITS
REPLAGEMENT NAINTENANCE SURPLUS
5.30° 6.00 3.30 0.90 0,00 0.00 0.00
21.60 .00 21.60 0.00 ¢.00 0,00 0.00
22,70 0.00 21.70 0.00 6.00 0.60 0.00
25,00 0.00 35.00 0.00 0.00 Q.00 0.00
52.80 0,00 52.80 G99 0.060. 0.00 0.00
82.10 0,00 82.10 0.00 0. 00 0.00 .00
127.60. .00 127.60 0.00 0.00 0.00 0.00
61.50 3.00 64.50 10,40 0.00 0.00 10.40
6.00 3.00 3.09 11.99 0.00 .00 15.90
0,00 HR ) 3.00 19.30 0.00 6.00 19.390
6.10 3.00 9.10 24.10° 0.00 0,00 24.10
B -1 3.00 13,30 29.00 0,060 ¢.00 29,00
6.20 4.50 10.70 39,20 0.00 0.00 . 39.20
o.00 4.50 1.50 3950 0.00 0.00 39.50
0.00 4,50 4.50 - 45.10 0.00 n.00 15.10
©o0.00 4.50 - 4.50 50.90 0.00 0.00 50.90
TLog.0d 4.50 4.50 56.90 9.00° o.o0 56.90
0.00 4.50 4.50 53,30 o.00 0.00 63.30
Q.00 4.50 4.50 62,80 .00 0.00 69.50
6. 00 1.50 4.50 16.50 .00 0.00 76.60
D.oo 1.50 4,50 83.60 ©.on .00 33,580
0.00. 1.80 4.50 91.00 0.00 0.00 91.00
0. 00 1,50 1.50 98,70 .00 0.00 98.70
0.00 £.59 4.50 100.00. 0.00 0.00 100.00
.00 1.50 4.50 100,00 0.00 0.00 100.00
Q.08 4.50 _4.50 100.00 4.00 0.00 100.00
o.00 4.50 4.50 100.00 4.00 0.00 100.90
o.00 1.50 4,50 . 100,00 0.00 o.00 LoD.00
o, 00 4,50 1.50° 100,00 9.00 0. 00 100.00
{.50 1.350 5.00 100.490 0.00 o.00 100.00
15.30 4,50 18,80 100.00 0.00 000 100.00
14.70 4,50 19.20 100,00 Q.00 0. 00 100.00
10,20 1.50 14.70 100,00 S 0.00 0.00 100.00 -
0,00 4,50 1.50 100,00 0.00 0.00 100,00
0.00 4.50 4.50 108.00 .00 ¢.00 100,00
5.20 4.50° 5.70 10000 0.00 0.00 100,90
4.20 1.50 5.70 500,00 6.60 0.00 160,00
1.00 1.50 i.50 Lo, 00 0. 00 9.400 100.90
0.00 1.50 4.50 100.00 0.00 ¢.00 100.00
0.00 4.50 §.50 100,00 0.00 .00 100.00
0.00 1.50 i.50 100.00 0. 60 C0.00, 100.00
o.o0 4.50 1.50 100,00 0.00 0,00 100,00
0.00 1.50 1.50 100.00 0.00 0.¢00 100.00
0.00 1.50 4.50 100,900 0.00 0,00 106.00
0.00 1.50 4.50 140,00 0.00 Q.00 100.00
6.00 1.50 1.50 100.900 0.00 2.00 100.00
. 0.00 450 4.50 100,60 .00 0.0¢ 100,00
. 0.00 . 4.50 1.50 100.700 0.90 0.00 100,00
0.00 4.50 1.50 100,00 0.00 0.00 100.00
Q.00 4.50 4.50 100,00 9.00 G.00 100,00
0.00 1.50 4.50 100.00 ¢.00 0.00 100,00
.00 1.50 1.50 £E0D.C0 0.00 c.00 100.00
. e.00 4,50 4.50 100.00 .00 .00 100.99
0.00 4.50 - 4.50 100,00 0.00 ¢.00 100.00
0.00 1.50 i.50 109,00 0.00 0.00 EO0. 00
0.00 1.50 1.50 100.00 ¢.00 0,00 105,00
0.00 4.50 4.50 too. o8 o.00 0.00 100.00 -
478.30 217.50 . 695,80 6. 00 0.00 4207.30

4207.30

Replacement cost-= ~ US$55,1 m_i_l tion

kah value (domestic)

kwh value (export)

1]

{.056 US$/kwh
0.048 - US$/kwh

13 -3t

D:is_'c(')uni: rate
Present value (B)
ni value R (W)

Pres
-B/C
n oM™

B
IRR

C

Rl

- COSTS

90.30
21.30
94.50
95.50
95.30

95.50
9%.50
95.50
95.50
95.50
95.50
95,50
95.50
95.50
95.50

95.50
95.5¢
- 95,50
95.50
95.50
95.50
95.50

3511.50

0,
-59
10.1%

= 12%

n

PISCOUNT . - NET
FACTOR .PRESENT

(12.00%) VYALUE
1.990 =5.30
0.393 -19.29
0.797 -18.1¢
0.%12 -17.79
0.636 ~33.56
0.567 ~46.59
0.507 ~54.65
0.452 ~24.47
0,404 - 4.81
0.1351 5.88
0.322 4.83
0.287 3.94
0.257 6,03
0.229° 8.02
0.206 8.31
a.183 8.48
0.153 8.535
G.146 .56
0.130 8.49
0.116 8.37
0.104 8.20
0.093 8.01
0.083 7.78
0.074 7.08
0,066 6.29
0.059 5.62
" 0.053 5.02
0.047 4.48
0,042 1.00
0.037 3.40
0.033 2.68
0.030. 2.41
0.027 2.27
0.024 2.27
0.021 2.03
0.019 1.71
0.017, 1.54
Q.05 1.43
0.013 1.29
9.012 . 1.15
0.011 1.03
©.010 0.92
0.009 6.82
¢.008 e.732
¢.007 0.65
0.006 6.58
0.0035 0.52
0.005 0.48
0.004 0.41
0.004 0.37
0.003 0.33
¢.003 0.30
¢.003 0.26
0.002 0.24
0.002 0.2%
0.092 Q.19
0.002 n.17
~38.68

NILLION yss

DISCOUNT
FACTOR
(1o, iz

1.000
0.908
0.825
0.749
0.580
0.618
0.551
Q.509
©.4583
¢.420

0.382
a.3a7
0.313
0.286

0.260°

0.236
q.2\
0.194
0.177
0.150

0.136
0.132
0.120
0.109
0.039
0.090
0.082
0.074
0.067
0.0614

0.056
0.05¢
T 0.046
6.042
0,038
0.034
9.031
0.028
0.028
0.023

0.021
0.019
0.017
9.01%
0.014
0.013
o.012
0.011
¢.010
9.009

0.008
0.007
G.007
0.008
0.006
4,005
0.005

NET
PRESENT
YALUE

-3.30
-19.62
-15.72
-18.72
-35.91
~50.71
-71.58
-27.56

5.51
5.83

5.72
4.75
7-490
1¢.00
10.54
16.94
11.22
11.43
11.53

11.58

11.52
11.44
11.3t
10.41
9.-46
B8.59
7.80
7.08
6.43
5.37

1.46
4.08
3.91
3.97
3.61
J-10

P dm GO0 D Y w
G 00 L) 0O Oml
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STOTAL*

- YEAR

1987
1938
1989
1990
1921
1992
1993
1994
1995
1998

1997
1998
1999
2000
2001

‘2002

2003
2004
2005
2006

2007
2008
2009
2010
201
012
20L3
2014
2015
2016

2017
2018
2019
020
2021
2022
2023
2024
20135
20206

2027
2028
2029
2030
2031
2032
2033
20134
2035
2036

2037
2038
2039
2040
2041
2042
2043

0515
TNVESTMENT OPERATIOV TOTAL

AND ND COSTS
REPLACEMENT “AINTE\A\CE

1.80 0,00 4,30
19.60- 0.00 19.60
20.80 Q.00 20.50
22.70 0.99 22.70
18.00 0.00 48.00
74.60 0.00 74.60
116.00 9.00 116.00
35.9%0 .70 58.60
0.00 2,70 2.70
.90 2.10 2.79
5.50 2.70 8.20
1.z20 2.70 13.%90
5.60 4.t0 9.70
0.00" 4,10 4.10
0.00 4.10 4.10
0.00 1,10 4.10
0.00 1,10 4.10
0.00 4.10 41.10
0.00 4. 10 §.10
¢.00 i.10 1.10
G.00 4.10 41.10
G.00 4.190 4.190
G.00 £.10 4.10
0.00 £.10 1,10
0.00Q 4.19 1.10
0.00 4.10 4.10
¢.00 §.10 4.10
0.00 4.10 1.10
a.00 4.190 1.10
4.10 4.10 8.20
13.90 4.10 18.00
13.40 410 17.50
9.10 i.10 13.40
0.00 1.10 4,10
0.00 4.10 4.10
4.70 §.10 8.30
1.80 410 7.90
.99 1,190 5.00
0.00 4.10 1,50
¢.00 4.10 4.10
0.00 4.19 4.10
4.0Q 4.19 4.10
0.00 1,1¢ £.10
0.00 1.10 4.10
0,00 i.10 3.10
0.00 1.10 4.10
0.00 1.10 1.10
0.00 4.10 4.10
0.00 1.10 4.10
0.00 4.10 4.1¢
0.00 %10 4.50
¢.00 4.10 1.10
.00 4.19 4.10
0.00 1.10 4.10
0.00 1.10 4.10
0.00 1.10 4.10
0.60 4,10 $.10
434.60 198,060 632.60

n cost

Total constructio
Replacement cost =

kwh value (domestic)
kuwh value (export)

at

i

Tahle 13—18 Sensitivity Analysis of FIRR

BALABLE

(201 MW: Benefit ~10%)

DOMESTIC EXPORT,

0.00
0.00
0.00
0.00
0.00
5.00
0.00
9.40

13.40

17.40

21.70
26.10
30.70
35.60
40.60
45.80
51.20
57.00
62.80
E8.90

75.20
81.90
88.80
90.00
90,00
90. 00
90.00
$0.00
20.00
90. 00

90.00
30.00
$0.00
90.00
90,400
90.00
90,00
90.00
90.00
90.00

90.900
90.900
40,00
90.00
90.00
99,00
240,00
90.00
96,060
a0, 00

90.00
90.00
50.00
g0.00
90.00
90.00
90.00

3786.50

BENEFITS
SALABLE GSEFUL
CAPACITY

SURPLUS
0.00 0.00
- 0.00 0.00
0.00 0,00
.00 0.00
6.09 0.00
0,00 0,00
2,00 0.00
0.00 0.00
¢.00 0.00
6.00 9.00
0.60 .00
0.00 0.00
.00 0.00
0.00 0.00
.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 .00
¢.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
@.00 0,60
0.00 0,00
0.00 0.00
0.00 0.00
.00 0,00
0.00 .00
0.00 0,00
0.900 0.00
0.00 9.00
0.00 0,00
0.00 0.00
.08 .00
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0.00 ©.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
.00 .00
Q.00 0.06
.00 0.00
0.00 0.00
0.00 0.00
.00 0.00
0.00 0.00
0.00 0.00

Us$384.5 mil.
Us350.1 million

0.056 US$/keh
0.048 US$/kwh

13-32

ToTAL
DENEFITS

0.00
.00
0.00
0.00
0.00
0.00
. 0.00
9.40
13.40
17,40

21.70
76,10
36.7¢
35.60
40.60
15.80
§1.20
57.00
62.80
63.90

75.20
81.90
83.80
90. 00
90.00

90.00 -

90,00
90.00
90.00

90.00

90.00
%0,00
40,00
93.00

BENEFITS

« COSTS

40¢.00

90,00
a0 00
90,00
90.00
90.00

90,00
90,00
30.00
90.00

90.00

30.00

90.00

90.00
90.00

90.00 -

Q0.00 |

90.¢0

90.00
90.400
90,00
90700
90.00

3736.50

85.90
85.90

85.90
B85.90
85.90
85.90
85.90
85.90
- 85.90
85.90

85.90
85.90
85.90
85.90
85.90
85.90
25.90

2153.90

Discount rate = 12
Present value (B)
Present value (C)

B/C
B-C

IRR

1

-5
10,04

%

H

"

118

234

(LNIT: MELLION USs)

DISCOUNT  NEY  DISCOUNT  NET
FACTOR PHESENT FACTOR PRESENT
(12.00%) VALUE (10,05%) VALUE .
1.000 -4.80 L.000 -4.80
0.893 -17.30° 0.909  ‘-i?.81
0.797 -16.42 0.326 -17.01
6.712 ~16.18 0,750 - ' =17.02
0.636 -30.50° 9,682 ©T-=32.73
0.567 -42.33 '0.626 -46.22
6. 3507 -58.17 0_86] -65.31
0.452 -22.26 0,312  -35.17
0.404 1,32 0465 4.97
04.361 5.10 0.422 T B.21 -
0.322 4.35 70,384 5.18
0,287 3.31 0,349 4.26
0.257 5,39 0.317 6.66
¢.229 7.22 . 0.288 9.07 .
6,205 7.4 0262 9.55
.0.183 7.62 0.238 9.92
0.163 " 7.68 0.216 " 19.18
0.146 7.7¢ "0.198 10,30
o.130 - 7.63 -0.178 T10.47
0.116 7.52 4,162 10.51
0. 104 F.A47 0147 10,48
0.093 7.20 0.134 10.42
0.083 7.00 0.122 10.20
0.074 6.34. "0.111 9.350
0,066 . 5.68 0.100 8.63
0.059 5.05 0.091 7.84
0.053 4.51 ©0.083 713

_ 0,047 4.03 -0.075 6.47
f.042 © 3,60 0,068 " 5.88
0.037 3.06 0.062 5.09
0,033 2.40 0.057 4.07
0.030 2,16 0.051 3.73
0427 2.04° 0,047 3.68
0.024 . 2.04°°0.042 3.65
0.021 1.82 0,038 - 3.31

©9.019 1.54°0.035. 2.85
0.m7 1.39 0.032 -. 2.61
0.015 1,28 0,029 2.46
0.013 156 0,026 2,26
¢.012 .03 :0.024 2.05
0.011 0.97. 0.022 1.85
0.010 0.82 " 0.020 1.69
G009 0.74 0.018 1.54
0.008 0.86° 6.016 1.40
0.007 0.39 0,015 1.27
0. 006 0.32 0.013 1.16
0.005 0.47 0,012 1.05
0.005 0.42. 0.011 0.95
0,004 0.37. 0.010 0.87
0.004 - 0,33 0.009 0,79
0,002 6.30 0.008 0.7z
0. 003 0.27 0.008 - 0.65
*0.003 .21 0.007 0.5%
0,002 0.21 . 0.066 0,34
¢.002 0,13- 0.006. 0.49
0.002 .17 0.00§ 6.dd
0,002 0.15 0.005 -0.40
-54.98

-0.00



Table 13--19  Sensitivity Analysis of FIRR

{201 MW: Cost +10%, Benefit ~10%)

{LNIT: MILLION USE)

COSTS ] BENE; : BENEFITS DISCOUNT  NET . DISCOUNT NET

TRVESTNENT  OPERATION  10TAL SALABLE — SALAHLE USEFGL. . TOTAL - COSTS  FACTOR  PRESENT FACTOR PRESENT
NO. YEAR AND . AND COSTS DOMESTIC EXPORT,  CAPACITY  BENEFITS (12,00X) YALUE { $.39%) VALUE'
REPLACEMENT MAINTENANCE . SURPLUS
1 19e7 _3.30 .00 5.30 0.00 .00 0.00 0.00 ~5.30 1.000 -5.30 , 1.000 -5.30
2 1988 21,60 - ‘0.00 - 21.60 0.00 0.00 0.00 0.00 -21.60 0,893 ~19.29 0,914 -19.75
3 1889 22,70 ) 0.00 - - 22.70 6.00 0.000 06,00 0.00 -22.70 0. 797 -18.10 - 0.836 - -1§.97
1 1990 25.00 0.00 25.00 0.900 0.00 ¢ 90 0,00 -25.00 0.712 ~17.79  0.764 -19. 10
5 1991 52.80 0.00 -52.80 0.00 .00 10.0¢ 0.00 - -51.80 0.636 -33.56 0.698 -36.87
6 1992 82.1¢ 9,00 82.10 6. 00 0.00 0.00 0.00 -82.1¢0 0.567 ~46.5% 0.638 -52.41
7 1993 127,50 0.00 . 127.60 0.00 0.00 0.00 0:00 -127.80 0.507 “G4.65 0.584 -74.46
8 1994 61.50 3.00 £4.80 9.40 o.00 G0 9.40 =35.10°° 0.452 -24.92  0.513 -29.39
9 1995 S0.00 3,00 3.00 13.40 9.00 0.60 13.40 10.40 0.404 4.20° 0.438 ° - 5.07
1o 1996 0.90 3.00 3.00 17.40 0.00 0,00 17.40 14.40 0.361 5.19 0.415 6.42
11 1997 6.10 3.00 9.1k - - 21,70 0.00 0.00 - 21.70 12.60 0.3232 4.06  0.408 5.13
iz 1998 12.30 .00 15.30 26.10 0. 00 0.00 26.10 10.80 0.287 3.10 - 0.373 4.02
13 1999 5,20 1.50 .70 30.70 o, 00 0.00 30.70 20.00 0.257 .13 0.341 6.81
14 2000 Q.00 4.50 4.50 ©  33.40 © 0.00 0.00 35,54 3t.10 0,229 7,13 6.311 © 9.68
15 2001 .00 1.50 1.50° - 40.60 0.00 0.00 10.60 36. 10 0.205 7.39 0.245 10.27
16 2002 a.00 4.50 4.50 45,80 .00 0.00 15.80 41.30 0.183 7.55  0.260 10.74
t7 2003 0,00 4.50 1.50 $1.20 0.00 0.00 51.20 "46.70 0,163 7.6%° 0.238 11.10
18 2004 6.00 To4.50 1.50 57.90 0.00. 0.60 37.00 52.30 G 14E 1.5 9.7 1141
19 2005 0.00 4.50° 4.50 61.80 0.00 0.00 62.80 $8-30 0.134 7.58 90.199 11.59
20 2006 0.00 1.30 £.50 68.90 0.00 | 0.00 68.90 6d4.40 0.11% 7.48 0.182 11.70
21 20T 0.00- 1.590 1.50 75.20 0.00 0.00 75,20 70.70 0.104 7.33  0.166 11,74
22 2008 0.00. 4.80 4.50 81.90 .00 .00 &L.80 °  77.40 0,093 7.16 0.152 11.75
23 2009 0.00 4.50 $.50 88.80 0.00 .00 88.80 84.30 0.083 6.97 ¢.139 t1.70
24 2010 0.00 4.50 4.50 90.00 9.00 9.00 90.40 85.50 0.074 §.31 Q.127 10.85
25 2011 0.00 1.59 4.50 90.00 .00 0. 00 50.00 85.50 0.066 5.63 0.116 ~  9.92
26 2012 0.00 - 1.50 1.50 90.00 0.00 0,00 30,00 85.50 0-059 503 - 0,106 9.06
EY A1) B 0.00 4,50 1.50 90.00 .00 0.00 90.00° | 35.30 0.053 4.49 0.097 8.29
28 2014 0.00° 1,50 4.50 90.00 0. 00 v.00 50.00 . 85,50 0.047 - 4.01  0.08BY" 7.58
29 2015 0:00 1.5¢ 4.50 90.00 6.00 o.00 30.00 §5.50 0.042 3.58 0,081 6.92
10 2016 4.50 4.350 9.00 20.00 0.00 0.00 90. 00 81.00 0.037 3.03 . 0.074 5.00
31 2017 15.30 1.50 i9.80 90.00 .00 0.00 20.00 10,20 0.033 2.34 . 0.068 1.75
32 2018 1470 1.50 19.20 90.00 ¢.00 ¢.00 40.00 76.80 0.030 2,11 0.062 4.38
33 2019 10.20, © 4,50 k4,70 90.00 0.00 0.00 90.00 75.30 0.027 2.00 0.057 4.25
34 100 .09 4.50 4.50 30.60 .00 ©.00 99.00 85,50 0924 2.03 . 0.952 §.42
35 20210 0. 00 4.30 4.50 20.00 - 0.00 0.00 90.00 85.50 0.021 1:81  0.047 .04
36 -2022 5.30 4.50 8,70 90, 00 0.00 0.00 90.00 80.30 0.019 1.52 - 0.043 3.47
37 zora {20 . 4.50 8.70 90.060 0.00 0.00 90.00 81.30 0.017 1.37 . 0.039% - 3:21
38 2024 1.00 4.5 5.60 - 90.00 0.00 0.00 90.00 84.50 0.015 1.28 0,036 3.05
39 ' 2025 0.00 1.5% 1.50 90.00 0.00 0.00 20.00 85,50 0.013 1.15 0.033 - 2.82
{0 2026 0.00 4.50 i.50 90.00 .00 0.00 90,00 85.50 t.012 1.03 0.9030 2.58
41 2027 0,00 : 4.50 4.50 90.00 0.00 o.a60 90.00 85.50 0.011 0.92. 0.028 2.6
42 zois 0. 00 4.30 T 4.50 90.00 0.00 0.00 90.00 85.50 0.010 0.82  4.025 . 2.16
43 2029 000 - 1.50 1.50 90.00 0.00 0.00 40,00 - 85.50 0.009 0.73 0.023 1.97
4472030 000 - 4.5D 1,50 90. 00 . 0.0 0.00 0.00 85,50 0.008 0.65 D0.021 . 1-80
45 2031 .00 4.50 “4.50 90.00 0. 00 0.09 90.00 85.50 0.007 0.58 /0.019 1.65
16 2032 0,00 4.50 4.50 20.00 0.00 ©.00 90,00 - B5.50 0.006 0.52 - 0.013% 1.51
A7 2023 0.00" T 4,50 4.50 20.00 0.00 0.00 490.00 °  B5.50 0.005 0.47 0.01§ .. 1.238
48 2034 .00 1.30 1.50 99.00 0.60 0.00 90.00 85.50 0.005 0.42. 0.015 1.26
49 2035 o.00 - 4.50 4.50 . 90.900 0.00 . 0.00 40,00 85.50 0.004 0.37 0.013 1.18
50 2036 0.00° . {.50 " 4.50 90.00 0.00 0.00 90.00 85.50 0.004 0.33 0.082 1.05
©51 2037 0.00 4,50 4,50 90.00 0.00 0.00 40.0¢ 85.50 0.003 0.30 0.0l 0-98
52 2038 0.00 4.50 4.50 90.00 0.00 0.00. 99.00 85.50 0.003 0.26 0.010 0.88
53 . 2039 . 0,00 4.50 . 4.50 90.00 - 0.00 0.00 40.00 85,50 0.003 0.24 £.009 0.80
54 2040 . 0.00 . 4.50 4.50 90.00 0.00 o.00 a0.00 £5.50 0.002 0.21 0.009 0.73
55 2041 0.00 4.50 4.50 ° 90.00 0.00 0.00 90.00 85.50 0.002 0.19 o0.008 0.57
56 2042 0.00 1.50 4.50 26,00 0.00 .00 90,00 83.50 0.002 0.17 0.007 0.61
37 2043 9.00 4.80 4.80 - -90.00 *  0.00 .00 49.00 83,50 0.002 9.15  0.997 9.56
+TOTALs  478.30 217.50 695.80  3786.50 .00 0.00 78650  1090.70 ~78.60 .00

Total construction cost.=.. US$423.2 mil. . Discount rate = 12%
Replacement. cost = US$55.1.million ~ .~~~  Presentvalue (B)
o ' PR - .7 Present value (C)
0.056 USe/kwh - .0 B/C= 0T
§.048 :US$/kuh : B-C= -79
IRR = 9,4%

179
258.

t

keh value (domestic)
kwh value (export)

Ji
i

|t}
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NO

O O L

. YEAR

19487
1988
1989
1590
1991
1993
1992
1994

1495 .

1996

1997
19948
19949
2000
1901
2002
2002
2004
2005
2006

2007
2008
2009
o
2011
2012
2013
2014
2015
2046

27
018
Z019
2010

L

2023
0z3
2024
2028
2026

2027

2028

2029
20439
2031
2032
2032
2034
2015
2036

2037
2038

2039

2040
2041
2042
2043

«TOTAL

"Total construction cost =
Replacement cost = US$50.1 million

INYESTMENT OPERATION
AND
REPLACEMENT NAENTENANCE

4.80
13,60
‘20,60
22.70
13.00
T4.50
116.00
55.30
0.00

Q.00

5.50
11.20
5.60
0.90
0.00
Q.00
0,00
0.00
Q.00
%.00

Q.63

9,00

0.e0
Q.00
0.00
G.00
.00
0.00
Q.00
4.10

13.30
13.4¢
9.306
4.00
. 0.00
4.70
3.80
q.80

Q.00

0,00

Q.00

0,00
0.60
a0
6.00
G, 00
¢.00
0. 00

* 424,50

CO5TS

¢.Q0

4.10

4.10

Table 13-20 Sensitivity Analysis of FIRR

{201 MW: Power Expart Decrease by 20 MW)

TOTAL
CO5TS

4.80
£ES.60
20,60
22.70
48.00
T4.50
115.00
58.60
2.70
.10

8.120
13.9¢
9.70
4.10
.19
4.19
4.10
4.10
4.10
4.19

.19

532.60

kwh value (domestic)
kwh value (export)

it

SALABLE
boMEsTIC

_0.00
0.00
9.00
Q.00
9.00
.00
¢.09
5.10
9.49

13.70

18,90
23.10
28.60
33.20
38.60
14.20
50.00
56,10
52,40
58.90

5010
82.80
90.20
96 .4
9%.40
96.40
96.40
96.40
96 .40
26,40

26.49
96,40
96.40
96.40
6. 40
36.40
26.40
96.4Q

96.40¢ -

96,40

96.40
96. 40
S$6.40
96.40
96. 49
96.40
96. 40
96.40
96.40
96.40

956.40
95.40
95.10
96.40
85,40
96. 40
96.40

2977.30

BENEFITS

SALABLE
EXPORT,
SURPEUS

¢.00
0.60
0.00
0.00
9.00
0.60
0.00
Q.90
0.90
.00

USEFYL
CAPACITY

0.00
0.00
0.00
0.9
0.00
0.00
0.00
Q.00
9.09
0.0

0.00
Q.90
0.00
0.09
.00
0.00
©.00
Q.¢0
¢.00
Q.00

0.00
0.00
Q.00
@.Q0
g.00

0.00
0.00
Q.00
2.00

9.00
0.00
0.00
0.09
0.00
0.90
0.00
a.00
0.00
0.00

0.00
Q.00
0.09
0.00
0.00
0.90
0.00
.90
0.9¢
0.00

0.09
0,80
0.60
0.00
Q.00
4.00
0.00

US$384.5 mil.

0.056 US$/knh
0.048 US$/kwh

13 --34

TOTAL
BENEFITS

0.00
0.00

0.00°

0.00
Q.00
- D.CD
Q.00
3.10
$.40
13.70

12.30
23.10
29.00
I3.20
36,80
+44.20
5¢.00
56.10
62.40
&R,90

75.70
42.80
90.20
26 .40
96.40
86.40
98,40
96. 40
96. 40
96.40

96.40

26.40
9§. 40
96. 40
96. 40

96.40
a6 . 40
96. 40
96.40
895.40
96. 40
95, 40

3977.30

BENEFITS

- COSTS .

=4.80
~-19.60
-20.60
-22.70

-43.00

~74.50
-116.09
-53.50

1t.00

10.10

9.20
18.30
29.10
35.50
40.10
45.90
32.00
58.30
64,80

71.60
78.70
86.10
9¢.20
92.30
32.30
12.30

92.30

92.30
8a.2¢

T8.40
78.90
a3.00
92.30
92.30
87.60

83.50°

aL. 40
92.30
92.30

92.30
92.30
92.30

92.30

92.30
92.30
9z2.30
92.3¢
22.30
92.30

92.30
92.30
92.30
9%.30
92,30
92.30
92.30

I344.70

DISCOUNT  NET
FACTOR PRESENT
(12,00%) YALUE
1,000 -4.80
0,893 -17.50
0.797 -16.42
0.112 -16.%8
0.535 «30.50
0.587 -42.33
0.507 ~58,77
0,452  -23.20
9.404 2.71
9.361 3.9?
0.322 3.25
0.287 2.64
0.257 1.70
0.22% §.67
0,205 7.08
- 0.183 7.33
0.163 7.49
0.146 737
0.130 7.58
9.116 7.52
[T 7.42
0.093 7.28
0.083 7.12
Q.074 6.41
0.066 5.08
0.059 5.43
¢.053 4.88
0.047 1.33
0.042 3.86
0.037 3.30
0.033 2.62
0.030 2.38
0.027 2.21
0.024 2.1%9
0.021 1.96
0,019 1.68
6.017 1.50
0.015 1.35
0.013 124
0.012 1.11
0,011 ¢.99
0.010 0.89
0.009 0.79
0,008 0.71 -
0.007- 0.63
0.006 0.56
0.005 0.50
0.005 0.45
0,004 0.40
0.004 0.36
0.003 0.32
0.603 0,29
0.003 0.25
0,002 0.23
0.002 0.20
0.062 0.18
0.002 0.18
-59.59

NILLION USS
DISCOUNT  NET
FACTOR PRESENT
¢ 9.97%) VALUE
£ 000 -4.80
0.909 -17.82
6.827 -17.03
0.752 -17.07
0.684 -32.82
0,622 -46.39
0,465 ~63.59
0.514 -27.51
0468 3.13
0. 42% 1.69
0.337 3.91
0.352 © 323
0,320 5.85
0.29} 8.46
0.264 9.12
0.240 9.64
0.219 10.04
.199 19.34
0,431 10.54-
9.164 10.65
0.149 1¢.70
0.136 10.70
0,124 10.564
2,112 10,38
0.102 9.44
0,093, 8,58
0.085 7.80
0.077 - 7.09
0.079 6.4%
0.064 5.61
0.058 4.52
0.053 4.15
0.048 3.97
0.04) 1.01
07040 3.65
0.036 3.15
6.033 2.89
0,930 2.72
o.027 2,49
0.0286 2.27
0.022 2.06
0.020 1.88
0.018 1.1
0.017 1.55
0.015 141
0.014 1.28
0,013 1.17
0.011 1.06
0.010 0.96
©.010 0.88
¢.009 0:80
0. 008 0.73
2,007 0.565
0.006 a.6¢
0.006 0.55
0.005 0.50
©.003 0,45
e.00

Discount rate = 12%
Present value (B}
Present value (C)

B/C
B-C =
IR

i

1]

59
10.0%

- 175
234

I



Table 13—27 Sensitivity Analysis of FIRR

(402 MW: Cost +10%)

LNIT: MILLION Uss

. COSTS N GENEFITS BENEFITS DISCOUNT NET D1 SCOUNT NET
INYESTMENT OPERATION TOTAL SALABLE SALABLE USEFUE TOTAL - COSTS FACTOR PRESENT FACTOR PRESENT
NO. YEAR AND AND COSTS DOMESTIC EXPORT, CAPACITY BENEFETS $12.00%) VALLE {13.98%) VALUE
REPLACEMENT MAINTENANCE® SURPLYUS .
1 1987 3.30 0.00 5.30 Q.00 04.00 0.00 0.00 «5.30 1.000 =5.30 1,060 -5.30
2 1988 21 .50 0.0 24,60 0.00 0.0 9.00 0.0o0 -21.50 0.893 -19.29 0.877 -18.85
3 1989 22.70 0.00 ;12,70 Q.00 T0.00 .00 0.00 ~32.70 0.797 ~-18.10 0.770 -17.47
4 1990 - 25.00 0.00 25.00 0.00 0.00 0.00 Q.00 ~25.00 0.712 -17.79 0.675 ~16.88
5 1991 52.80 0.00 52,80 3.00 - 0.00 0.00 0.090 -52.80 0.636 -33.56 0.59%3 -31,29
& 199z 82,190 Q.00 82.10 0.00 0.00 0.00 0.00 -82.10 a.587 -46.59 0.520 ~42.58
7 199 - 127.60 0.00 127.60 0.00 0.00 04.00 .00 -127.60 0.507 ~G&4.65 - 0.438 -5B8.29
T8 1994 658.50 2.10 70.50 10.40 0.00 0.00. 10.40 ~60,20 0.452 -27.,23 {¢.400 ~24,09
9 1993 13.30 2.10 __15.-]0 14.90 0.00 Q.00 14.90 -0.50 0.404 -0.20 0.351 -D.18
10 1996 22.60 - 200 24010 19.30 0.00 6.09 19.30 ~4.80 0.381 -1.73 0.308 -1.48
. Bl 1997 76.90 .40 79.00 24.10 .00 _O.UD 24.10 5§90 0.322 -17.68 0.270 ~14.84
12 IQQB_ 47.20 2,10 49,30 29.00 .0.00 ¢.00 25.00 -%0.30 G.287 ~5.84 0©0.237 . -1.81
13 1999 a.7o -2 [ I 12.00 34.20 105,00 0.00 139.20 127.20 0.257 32,63 0.208 28,47
14 2000 Q.00 5.39 6.30 . 3%2.50 1a0.90 ¢.00 140Q. 40 134.10 06.229 IN.TT QL83 24,48
13 2001 0.00* $.30 6.30 45.10 96.70 0.00 141.80 135.50 0.205 27.73 90.160 21.710
16 2002 Q.00 6.30 - 6.30 50:80 92,20 0.00 143.1C 136.80 0.183 24,99 90.141 19.22
t7  2003] Q.00 6.30 §.30 56.90 a7.60 0.00 144.50 138.20 a¢.163 22.54 0.123 17.04
18- 2004 0.00 6.30 5.30 63.30 B2.50 .00 146.10 135.80 0.146 20.36 0.108 13.12
19 2o0s .00 6.30 6.30 £9.80 77.%0 0.00 147.70 ‘I4E-40 0.130 18.399 0,035 13.42
20 2006 Q.00 6.30 6,30 76.50 T2.10 .00 149.3¢C 143.00 0.116 i6.60 0.033 11.91
21 2007 - 0.00 6.30 6.30 83.60 67.30 . 0.00 L50.90 144.60 0.104 14.99 0.9073 10.56
22 2008 Q.00 6.30 T 6.30 ‘91,00 §1.70 0.00 152.70 145.40 0.693 13.53 0.064 9.38
23 2009 ¢.00 6.30 5.30 98.70 55,00 0.006 154.50 148.20 0.033 12.25 0.0586 8.34
24 2010 o.00 6.0 6.30 10670 19.70 0.00 . 156.40  150.10  0.074 11.08 ©.049 7.41
25 2011 0.90 6.30 6.30 108.20 48.50 Q.00 156.80 150.50 0.066 9.3z 0.043 6.52
26 2012 0.00 5.30 5.30 108.20 48.60 .00 155.80 150.50 0,059 8.85 0.938 5.72
27 2013 0.00 5.30 © 5.30 108.20 "48.60 Q.00 156.80 150.50 0.053 7.90 0.033 5.02
28 20k4 0.00 §.10 T o630 108,20 4B8.60 .00 ‘136.80 156,50 0.047 7.06 0.029 q1.40
29 2015 - 0.00 6.30 §.30 -108.20 48.50 0.00 156.890 . 150.50 0.042 &.3G 0.026 3.856
36 2016 4.30 5.30 10.30 108.20 48.60 Q.00 1536.80 146.00 0.037 3.46 ©.0623 3.29
31 2017 L5.30 6.30 31-60 108.20 48.60 0.00 156.80 135.20 0.033 4.51 0.0620 1.87
37 oA 14.70 £.30 1L 108,20 48.60¢ . 9.90 156 .80 135.80 2.030 4.0 0.0MT 2.3%
aa 2019 10,20 6.0 16.50 108.20 48.60 Q.00 156.80 140.30 ¢.027 3.73 0.0t5 rAE
34 2020 0.00 6.30 5.30 108.20 _4B.60 .00 155.80 150.50 0.024 3.58 0.0Q13 Zz.01
35 202% 0.0 6.30 6.30 108.20 18.60 . ¢.00 i56.80 150.50 Q.02) 3.19 0.012 i.78
36 2022 25,70 6.30 32:00. 108.20 . A8.60 .00 E55.80 124.80 Q.019 2.3 4Q.010 1.28
37 o2l 2¢.80 6.30 2710 103;20 . 46.60 .00 156.80 129.70 9.017 2,18 0.009 1.7
a8 - 2024 4,40 £.30 10.70 1c8.20 48.60 ¢.00 . 156.80 146.10 0.015 2.21 0.003 : 1.15
a9 2025 0.00 £.30 6.30 " 108.20 . 48.60 ¢.00 156.30 150.50 0.013 2.03 9,007 1.04%
40 2026 o.00 §.30 . §.30 108,20 48.80 ¢.00 156.80 150.50 0.012 1.81 ©.006 0.%9%
41 2027 .00 . 6.30 5.30 108.20 | 48.60 Q.00 155.80 150.50 0.011 1.62 0,005 0.80
412 2028 Q.00 6.30 - - 5.30 108,20 48.60 . _-0.00 156.80 159.30 0.010 1.44 0.005 0.70
43 2020 ¢.00 ~§.30 - 6.30 108.20 $8.60 .00 . 156.80 150.50 0.009 1.29 0.004 9.62
14 2030 74.00 6.30 - .30 ‘L0820 48.60 Q.00 156.80 1590-.59 Q.008 1.5 0.904 Q.54
45 2031 . 0-.00 ' 6.30 T 6.30 108.20 48,60 .. 9.00 156.80 150.506 #.007 1.03 9.003 0.48
46 2032 0.60 §.30 6,30 108,20 48.60 -0.00 156.80 150.50 ¢.006 ¢.92 0.003 0.42
47 2033 0.GO 6.30 6.39 108,20 48.60 Q.00 156.80 150.50 0.005% 0.2 0.002 Q.37
48 2034 Q.00. 8.30 6.30 108.20 18.80 Q.00 156.80 150.50 €¢.005 0.73 0.002 0.32
49 20315 0,00 . 6.30 6.30 108.240 48.50 .00 156.80 150.50 {4.004 D.65 0.002 0.28
30 036 LG 00 6.30 £.30 08, 2¢. 48.60 0.00 156.80 150.50 0.004 0.58 0.002 0.25
51 2037 a.00 6.30 &.30 108.20 . - 48.60 (.00 156.80 150.50 0.003 0.52 0.00} 0.22
532 2038 0.00 . 6.30 6.30 108.20 48.860 Q.00 156.80 150.50 0.003 0.48 0.001 0.19
53 20319 0.00 T 6.30 6.30 108.20 48.60 "0.00 1586.80 150.50 0,003 0.42 0.001 0.17
54 2040 0.00 . 75.30 6.30 108.20 48.60 0.00 156.80 150.50 0.002 0.37 40O.001 Q.15
55 - 2041 Q.00 6.30 .6.30 108.20 48.60 0.00 156. 80 150-30 a.002 0.33 0.c0l 9.13
36 2042 o.00 8.310 §.30 108,20 - 48.60 .00 . 156.80 -150.50 9.002 9.30 9.001 0.1}
57 2043 9,00 B30 © 6.30 . 108.20 48.60 T 0,00 156.80 150.50 ¢.002 0,26 0.00] .g.10
«TOTAL% &66.30 294,00 960.30 4484.60 2554.10 0.40 - 7038.70 60748.40 75.97 -0.00
. T . N . - _ 9,
Total construction cost = US$HTO.T mil, Discount rate = 12%
Replacemeni cost = US$95.6 million . Present value (B) = 386
- . _ TR : Present value () = 2310
. s - - . .
kwh value (domestic) = 0,056 US$/kwh o B/C= 1

0.048 US$/keh " B-C-= %

kwh value (export) = o
: IRR = 14.0%

13-35 .
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YEAR

1937
1988
1989
1940
1991
1332
1943
1994
1995
10 1996

D00 Ak UL e £ 1D e

L 1997
12 1998
13 1999
13 2000
13 200l
16 2002
17 2003
18 2004
19 2008
20 2006

21 2007
az 2008
21 2009
24 2010
25 2011

6 2012

27 2013

28 2014

29 2015
30 2016

31 2017
32 2018
33 2019
34 2020
35 202%
36 2022
37 2023
I8 2024
39 2025
40 2016

41 2027
42 2028
43 2029
41 2030
43 2031
i6 2032
47 2033
48 2034
49 2035
50 2036

51 2037
52 2038
53 2033
54 2040
55 2041

© 36 2042

57T 2043

Table 13—-22 Sensitivity Analysis of FIRR’

£osTs i
IXVESTHENT OPERATION TOTAL
X COSTS

AXD AND
REPLACEMENT MA INTENANCE

4.80
19.9%
20.60
22,70
$3.00
74.60

116.60
62.30
12.19
29.00

69.90
42.490
5.20
0.00
0.60
0.00
Q.00
0.00
0.00
0.00

6. 00
0.00
0.00
0.00
.00
9.00
0.00
0.0¢
Q.00
1.10

13.%0
13.40
9.30
.00
0.900
23.40
18.90
4,00
D.09
.00

0,90
0.00
0.00
9.00
0.00
0.00
000
0.00
0.00
0.o0

0.00
0.00
0.00
0.00
9.00
.00
0.00

#TOTALY £05.70

Total construction cost =

.00
6.00
9.00
0.00
0.00
© 0,00
0.00
1.90
1.30
1.90

i.90
1.90
i (]
10
.70
.70
70
.70
.70
.70

GGGt T

.70
i
.70
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tn
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= =1
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3.

1.80
18.60
10.60
22.70
48.00
74.60

116.00
64,20
14.00
21.90
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§71.70

{402 MW: Benefit -10%)

BEXEF1TS .

SALABLE TSALABLE ~ USEFGL TOTAL

DORESTIC EXPORT,  CAPACITY  DBENEFITS
SURPLUS

0.00 0.00 Q.00 0.00
09.00 .00 9.00 e.00
9,00 0.00 4.00 0.00
.00 .00 0.00 0.00
0.60 0.00 0.00 0.00
0.00 .00 0.00 0.00
¢.00 0.0G 0.00 0.0D
5.40 0.00 .00 9.40
13.40 ¢.00 0.00 13.40
17. 40 .00 0.00 17.40
21.70 ¢.00 0.00 21.70
26,10 ¢.60 0.00 26.10
30.70 94.30 0.00 125.20
35.60 30.80 n.0¢ 126.40
10,60 87.00 0.00 127.60
15,80 83.00 0.00 128.80
51,20 78.80 0.00 130.60
57.00 74.50 0.00 131.50
62.30 70.10 0.00 132.90
§8.90 65-40 0.00 134.30
75.20 60.60 0.00 135.80
81.90 53.30 D.0O 137.40
88.80 50.20 0.00 139.00
96.00 14,70 0100 140.70
97.40 43.70 0.00 140.10
97.40 13.70 0.00 141.10
87.40 43.70 .00 141.10
97.40 43070 .00 141,10
97.40 43.70 .00 141.10
97.40 13.70 0.90 T 141,190
97.40 41.70 . 0.00 “14l.10
5740 143,70 ‘0,00 141,10
§97.40 43.70 0.00 141.10
97.40 43.70 0.00 131.10
97. 40 13.70 0.00 141.10
97,40 43.70 0.00 14F.10
97.40 " 43,70 0.00 141.10
37.40 43,70 a.6e 141.10
97.40 43.70 0.00 141.10
97.40 §3.70 0.00 i41.10
97.40 £3,70 n.oe 141.40
97.40 43,70 0.00 141.190
87.40 43,70 0.00 141.10
97. 40 43.70 0.00 141.10
‘97,40 43,70 0.00 141,10
97.40 13,710 0.00 141.10
97.40 43.70 9.00 141.10
97.490 13.70 0.00 151,10
97.40 43.70 0.00 141.10
97.490 43.70 © Q.00 141.10
97.4¢ 43.70 0.00 141.10
97.40 43,70 0.00 141.10
97.40 43.70 0.00 148,10
97.40 43.70 0.00 141.50
97.40 43.70 0.00 141.10
87.40 13.70 0.00 [E1 81
7. 40 43.70 0.00 14t.10
4036.70 2297.20 0.08 6333.90

US$518.7 mil.

Replacement cost = US$87.0 million

kwh vdlue (domestic)
kwh value (export)

il

i

0.056 US$/kwh
0.048 US$/I<_wh
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BENEF|TS

= [COSTS

~-4.80
~19.60Q
~20.60
-22.70
~48,00
~74.60
~116.00
~54.80

0. 60

~4£.50

-5G¢.10
-1a,70
114.30
129.70
121.90
123.10
124.30
125.80
127.20
128.60

130.10
131.70
133.30
135.00
135.40
135.40
135.40
135. 40
135, 40
131.30

121.50
122.00
126.10
135. 10
135.40
112.00
116.50
131,40
135. 40
135.40

135.40
135.40
£35.40
135.40
133.40
135.40
135.40
135,40
135.40
135,40

135, 40
135.40
135.40
136.40
135.40
135.40
135. 40

ad52.20

Discount rate = 12%
Present value (B)
Present value _(C)

B/C
B-C
IRR

4]

1.2
66
14.0%

i

DESCOUNT MET. -
FACTOR PRESENT
(12.00%) ¥ALLE
1.000 -4.80
0.493 ~§{7.5Q
0,797 -15.42
0,712 -16.16
0.636 -30.50
_D.567 -42.39
0.507 -58.77
0.452 24,79
0. 404 -0.24
0.361 - -1.82
0,322 -16.13
0.287 - ~5.38
0.257 29.34
- 0.229 27.66
9.205 24.94
0.183 22.49
0.163 20.28
0.146 18.32
0.130 16.54
0.116 14.93
0.104 13.49
0.093 12.15
0.0p83 FE.02
0.074 2.96
0.066 §.92
0.05% 7.96
0.053 7.11
0. 047, 5,15 .
0. 042 5.67
0.037 4.91
0.033 1.06
0,030 3.64
0.027 3.36
0.024 4.22
0.021 2.87
©.019 2.12
0.0t7 1.97
0.015 1.98
¢.013 1.83
0.012 1.63
0,011 1.486
0,010 1.30
0.003 116
0.608 1.04
0.007 0.92
0. 008 ©.83
0.005 ¢, 74
0,065 0.66
0.004 .59
0,004 Q.32
0.003 0.47
0.003 0.42
0.003 0.37
0.002 0.3
0.002 0.30
0.002 0.27
0.002 0.24
65.71

343
282

MILLION Uss

DISCOUNT NET
FACTOR PRESENT
(13.89%) VALVE
1.000 -4.80
6.878 - -17.21
0.771 . -15.88
0.677 <15.37
0.5%44 -29.53
0.522 ~38.94
. 0.458 -53.16
0-402 -22.05
0.353 -0.21
0.310 =140
6.272 ~13.65
0.239 c=4. 47
0.210 21,01
0.184 22.26
0.182 19.74
o.142 -17.50
¢.128 15,52
0. 119 13.79
0.096 12.24
©.085 10.87
0.074 © 9.65
0.065 B.5%
0.057 . 7.63
¢.050 6.78
0.044 5.97
0.03% ¢ -5.24
0.034 .- 4.60
0.030 4.04
0.028 - 3.58
0,023 .02
0.020 2.45
0,018 . 2.17
0,016 . - 1.97
0.0t L.85
0.012.. 1.63
0.011 1.18
0.06069 1.08
o.008 . 1.0T
0,067 0.97
0.006 "0.85
¢, 006 0.7§
0.005 0.85
0.004" 0.57
0.004 - 0.50
0.003 - 0.44
0.003. . - ©.39
0.003: . . 0.34
0.002. . 0.30
0.002 0.26
@002 0.23
0.002 . . 0.20
0.001 0,18
9.00};-  :0.16
6.001 . 0.14
©.001 | 0.12
0.001 0.11
.00 0.05 "

-Q.00



Table 13—-23 ° Sensitivity Analysis of FIRR
(402 MW: Cost +10%, Benefit ~10%)

MILLION USs

COSTS BENEFITS - BENEFITS DISCOUNT NET DISCOUNT NET
C mvmr*m SALABLE  SALABLE USEFUL TOTAL - COSTS  FACTOR PRESENT FACTOR PRESENT
No. YEAR COSTS DOMESTIC EXPORT, CAPACITY BENEFITS (12.00%) YALUE {13.0L1%) VALUE
REPLACEVEVT “AINTERANCE . SURPLUS .

L 1987, 5.30 4.00 .. 5.30 0.00 0.00 ¢. 00 0.00 1.000 =530 1.000 «5.30
2 19388 21.80 0,00 21,80 - 0,00 . 0.00 9.00 0.00 0.893 ~19.29 O0.885% -19.11
3 1983 22.70 .00 22.70 0.00 Q.00 .00 ‘0.00 0.797 -1%.10 0.783 ~17.718
4 1990 25.00 ¢.00 25.00 . 0.00 2.00 ‘0.00 0.00 o.712 -17.79 0.893. 7 -17.32
3 193 52.80 0.00 - 52,80 - 0.00 T 0.00 Q.00 9.090 0.636 -33.56 90.613 -32.38
5 1532 82.10 G.00 82.10° .0.00 0.006 ¢.00 4.00 0.587 -46:39 0.543 -43.55
7 1993 127.60 €. 00 127.50 0.0 . Q.00 4.006 G.00 -127.60 Q.507 -64,65 0.480 ~-61,27
8 1994 68.50 2.10 .89 9.10 0.00 0.00 9,40 -61.20 ~ 0.452 ~27.68 0.4286 - -26.01
9 1353 13.30 2.10 15.40 13. 40 Q.00 4.00 13. 40 -2.00 9.4041 ~.81 0.376 =0.75
0 1996 22.00 2.10 24.10 1T.40 0.00 4.00 17.40 -6.70 9.361 -2.42 0,333 -2.23
11 1987 T6.90 2.10 79.00 21.70 0.00 0. 060 21.70 -57.30 ¢.322 -18.453 ©0.294 -16.37
12 (998 47.20 2,10 49,30 26.10 . 0.00 a.40 26.10 -33.20 G.23a7 -6.87 0.261 -6.05
13 §999 5.70 6.30 12.00 30.70 94.50 0.00 125.20 113.20 0.257 29.06 0.231 26.10
i1 Zooo 0.00 5.30 6.30 . 33.60 50.80 0.00 126.40 120.10 0.229 27.52 0.204 To24.50
15 2001 0.00 6.30 6.30 40.80 87.400 0.00 127.0690 121.30 0.205 2i1.82 0.181 25.90
16 2002 Q.00 6.30 £.30 - 45.80 83.900 0.00 128.80 122.50 0.183 22.38 O.16C - 19.57
17 2003 Q.00 &§.30 §.30 51.20 78.80 Q.00 139.900 123.70- 0.163 29.18 0.141 17.49
12 2004 0.00 6.30 6.30 57.00 74.30 .00 131.50 125.20 0.145 18.23 0.125 15.66
19 2005 Q.00 5.30 §.30 .52.80 76.10 ©.00 132.90 125.60 ©.130 15.46 0.111 -14.02
20 2006 0.00. 6.30 5.30 68.30 65.40 6.00 134.30 128.00 0.116 14.868 0,098 12.54
I 2007 0.00 6.30 5.30 T75.20 50.60 .00 135.80 129.50 0,104 13.42 0.087 11.23
22 z008 .40 6.39 8.30 81.90 55.350 0.00 137.40 131.19 0.093 12.13 0.077 10.06
23 2003 (000 6.30 6.30 88.80 590.20 0. 060 13192.00 132.70 G.083 14.97 0.068 9.01
24 2010 .00 6.30 &.30 235.00 44,70 o. 00 140.70 134.40 0.074 4.92 0.080 3.07
25 2011 0.00 6.30° 6.30 97.40 43.70 3.00 141:10 131.80 0.066 8.88 0.053 1.7
26 2012 0.00 6.30 6.30 37.40 43.70 .00 141.10 134.80 ¢.039 7.93 0.047 L 8.4
27 2043 0.00 . 6.30 6.30 97.40 43.70 .00 141.10 134.80 0.0513 7.08 0.042 3.61
28 2014 . .00 6.39 6.30 97.40 43.70 ¢, C0 141.10 134.80 0. 047 6.32 0.037 4.97
29 2015 0.00 §.39 -6.30 97.40 43.70 0.00 141.10 134.80 0.042 5.64 0.033 4.3%
30 2916 1.50 6.30 10.80 97.40 43.70 0.00 141.10 13G.30 0.037 4.87 0.029 3.76
31 2017 158,30 6.30 21.60 97.40 . 43.70 Q.00 141.10 119.50 . 0:033 3.99 0,026 3.05
32 2018 11.70 6.30 31.00 - 97.10 - 13.70 0.00 141,190 120.10 0.030 3.38. 0.023 Z.71
1T 2019 10.20 ) 6.30 16.50 ° ° 97.40 43.70 G.00 141.19 124:.60 0.027 .32 0.020 . 2.49
34 2020 0.00 6.30 .30 97.40 43.70 0.00 141.10 134.80 0.024 3.20 0.018 2.38
35 202 0.00 6.30 6.3¢ 97.40 43.70 0.00 141.10 134.80 ¢.021 2.86 90.016 2.11
i6 2022 25.70 . 6.30 32.00 - 97.40 43.70 0.09 141.10 109.10 ¢.019 2.07 0.014 1.51
37 2023 20.80 6.30 27.16 ° 97.490 $3.70 a. o0 141.10 114.00 0.017 1.93 0.012 1-40
38 2024 4,490 6.30 10.70 97.40 43.70 Q.00 141.10 130. 40 0.015 1.97 0.011 1.41
39 2025 0.00 &.30 . B.30 97.40 43.70 0.00 141.10 134.80 0.013 1.82 0.0140 - 1.2%
40 2426 . 0.00 6.30 6.30 . 97.40 43.70 ¢.00 141.10 134.80 Q.012 1.62 0.008 “1.15
41 2027 g.090 §.30 - 6.30 97.40 43.70 a.00 161,10 134.80 0.011 1.4% 0.c08 1.01
42 2028 0.00 6.30 5.30 97,40 43.70" 0.00 141. 10 134.50 0.010 1.29 0.007 C 6.90
43 2029 0.00 “6.30 6.30 a7t.40 43.70 0.00 141.10 134.80 9.009 1.15 0.006 0.79
44 2010 - O.00 © 6.30 . 6.30 97.30 431.70 0.00 141.10 134.80 0.008 1.03 0.005 0.70
45 2031 .9.:00 6.30 6,30 . 97.40 43.70 Q.00 141.10 134.80 0. 007 4.92 0.005 . B.52
45 2032 T 0.00 6.30 6.30.-: 97%.40 43.70 9.00 i41.1¢0 134.80 4.006 ¢.82 0.004 0.55
47 2033 9.90 6.30 6.30 97.40 :43.70 0. G0 141.10 134.80 ©.005 G.73 0.004 .49
48 2034 0.00 6.390 §.39 47.40 43.70 0.00 141.10 134.80 0.005 0.66 ©.003 0.43
49 2035 - 9.00 . 6.30 T 6.30 97.40 43.70 0.00 14%.10 134.80 0.004 0.59 0.002 0.38
50 2036 0.00 _6.30'_ §.30 97.40 - 43.70 6.00 i41.10 134.80 0.004 .52 0.003 .34
51 2037 0.00 5.30 - B.30 97}#0 42.70 0.00 141.10 134.80 0.003 d.47 0.002 4.30
52 2038 B 0.00 6.30 6.30 57.40 §3.70 0.00 141.10 134.80C 0.003 Q.42 0.002 ¢.26
53 2039 ¢.00 6.3% . 6.30 97.40 43.70 0.00 141.10 134.80 0.003 ¢.37 0.002 0.23
54 2040 0.00 6.30 5.30 97.40 | 43.70 0.00 141.1¢ 134.80 0.002 ¢.33 0.002 0.21
55 2041 0,00 6.30 6.30 97.40 43.70 .00 141.10 134,80 0.002 G.3¢ 0.001 0.18
36 2042 0.00 6.30 6.30 . 7. 4G 43.70 0.00 141.10 134.80 0.4002 0.26 0.001 0.16
57 2043 4.00 &§.30 6.30 T 97.40 43.70 Q.00 141.10 134.80 0. 002 0.24 0.001 Q.14
FTOTAL* 666.30 294.00 - 950.30 4036.70 229%.20 0.00 6333.90  5373.60 37.30 9.900

L o ) . _
- . . . r ST
ﬁot?l construction colst AUS$H70.7 mil. Discount rate = 12%
eplacement cost = 15$95.6 million _ Present value (B) = 348

Present val Q) =
0.056 _US$/kwh o _ B?gsen l?il- we (C) = 310

0.048 US$/kwh .- B-C= 38
IRR 13.0%

kwh value (domestlc)
kwh value (export)

I
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Table 13—24  Sensitivity Analysis of FIRR

{402 MW: Power Export Decrease by 20 MW)

UNIT: MILLION U4s

cosTS BENERITS BENERETS DISCOUNT ~NET  DISCOUNT  NET
INVESTHENT OPERATION  TOTAL SALABLE  SALABLE USEFUL TOTAL - COSTS  FACTOR PRESENT FAGTOR PRESENT
NO. YEAR AND AND €0STS DOMESTIC EXPORT,  CAPACITY  BENEFITS [12.00%) YALUE (14.79%) YALUE
REPLACEHENT MAINVENANCE SURPLUS

1 1a87 1.80 0.00 1.80 ¢.00 6.00 0.00 0.00 -4.80 1.000 -4.80 1,000 -4.80
2 1983 19.60 G.00 19,860 0. 00 0.90 9.00 0.00 -19.60 0.893 ~17.50 0.871 “17.08
3 1989 20,60 0.00 20.50 0.00 0.00 Q.00 0.00 -20.60 °.797 ~16.42  0.759 -15.62
4 1990 22.70 .00 22.70 0.00 0.00 ¢.00 0.00 -22.70 0.712 -16.16 0.66L -15.01
51991 18,00 Q.00 48,00 0.00 0.00 0.00 0.00 -48.00  0.636 -30,50 0.576 -27.65
5 1992 74.60 0.00 74.60 0.60 0.00 0.00 8.00 -74.60 0.567 -42.33  ©0.302 -37.44
7 1993 116.00 9.00 116,00 .06 0.00 000 .00 -116.00 Q0.507  --58.77 0.437 -50.71
8 1994 §2.30 1,90 54.20 3.10 0.00 0.00 5.10 -539.10 9.452 -26.731 0381 -22.51
9 199§ 12.10 1.90 14,00 9.40 0.00 0.00 9.40 -4.60 ~ 0.404 -1.496 0.332 -1,5%
10 1995 20,00 190 21.90 13.70 0.00 9.00 13.70 -8.20 0.361 . -2.95 0.289 ~2.37
11 1997 £9.390 1.90 71.80 18.30 0.00 0.00 18.30 -53.50 0,322 +17.23 0,252 -13.47
12 1993 42.90 1.96 14,80 13.10 .40 9.00 23.10 -21.78 0.287 -6.24  0.209 -4.76
13 1999, 5.20 5.70 10.990. 28.00 t18.10 0.00 146,10 135.20- '0.257 - 34.70 0.191 25.84
14 2000 0.00 5.70 5.70 33.20 3.1 0.00 146.99 141.26 0.229 - 32.36 0.166 23.51
15 2001 0.00 5.76 3.70 38:60 109,10 6.00 147.70 142.00 0.205 $9.06 0:.145. 29,60
16 2002 0.00 . 5.70 5.70 14,20 104.30 6.00 - 1483.50 142,80 0. 183 28,03 0.126 18.04
L7 2003 0.00 5,70 5.70 59.00 95.30 0,00 14930 143.60 0.1563 33,42 0,110 15.81
18 2604 0.00 5.70 C5.70 56.10 94.00 0.00 15010 144.40 0.145 21.03 0.096 13.85
19 2005 0.00 5.70 3.70 §2.40 8a. 70 0.00 15L.10 £45.40 0.130 18,81 ©0.084 12.15%
20 2005 0.00 - 5.70 5.70 £3.90 83,00 .00 131.99 146.20 6.115 16,97 0.073 10.54
21 2007 e.00 5.70 5.70 75.70 77.20 0.60 152.90 147.20 0.104. 15.26 0.063 9.33
22 2008 9.00 5.6 3.70 82.80 71.10 2,00 . 153.96 148.20 0.093 13.72 D.055 4,14
23 2009 0.00 5.70 5.70 90.20 64.70 .26 . 154.90 149.20 0.083 12,33 0.048 7.18
28 2010 0.00 5.70 3.70 28.00 58.10 ¢.00 156,10 150. 40 0.074 t1.19 0.042 - 5.31
25 2011 0.00 5.70 .70 104.50 52.70 ¢.00 157.00 151.30 . 0.066 9.97 0.037 $.83
26 2012 0.00 5.70 T 5.70 104.30 52.70 ©.00 157.00 151.30 0.059 §.90 0.032 1.81
37 2913 0.00 5,70 5.70 194,30 52,70 .00 157.00 151.30 0.053 7.8% 0,028 4.19
ig 2014 6.00 3.70 3.70 104.30 52.10 0.60 157,00 151.36 0.047 7.10 0,024 3.65
283 2015 Q.00 5.70 5.70 104.36 52.70 0.¢0 157.00 151.306 0.042 .33 0.921 3-18
30 - 2016 . 4.40 5.70 9,80 104.30 52.70 .00 1537.00  147.20 0.037 5.50 0.018 2.70
31 10\T 13.90 5.70 13,60 104.20 52.70 Q.00 157.400 137.4¢ 0.033 4.54 0.018 219
3z 2018 13,49 5,70 19,10 104.30 52.70 0.00 157.00 - 137,90 0.030 LI 0014 1,92
33 2019 $.30 5.7% 15.00 104,30 52.70 .00 157.00 142,90 0.027 3.78  D.042 1.72
34 2020 - 0.00 5.70 5.70 104.30 52.70 0.00 157.00 151.30 0.024 3.59 .0.044 . 1.50
35 2021 Q.00 5.70 5.70 104.30 32.70 6.00 157.00 151.50 6.021 .21 0.009 1.39
6 2022 23,40 5.70 29,10 194.30 52,70 o.00 137.00 127.90 0.019 . 2.42 0.008 1.02
37 2023 t8.90 5.70 24.60 104.30 52.79 0.00 157.00 132.40 0.017 2.24  0.007 0.92
38 2024 4.00 5.70 9,70 104.30 52.70 Q.00 157.00 11730 0.015 2.22 0,6058° 0.50
39 2025 0.00 5.70 5.70 104,30 52.70 .00 157.00 151.30 2.013 2.04- 0.005 0.80
40 2026 0.06 5.70 5.70 104,30 32,70 0.00 157.900 151.30 o012 1.2 0,005 a.7¢
41 2027 . 0.00 5.70 5.70 104.30 52.70 0.00 157-00 E5t.30 0.011 1.63 0.004 0.561
42 2028 2.00 5.70 5.70 104.30 52.70 0.00 157.00 151.30 0.010 1:.45 0.004 0.53
43 2029 0.00 5.70 5.70 104,30 52.70 0.00 157.60 151.30 0.009 ~ 1.30 0.003 0.46
14 2030 0.900 5.70 - 5.70 104.30 52.70 0.¢0 157-00 151.30 0.008 1.16 0.093 0.49
45 2031 0.00 5.70 5.70 104.30 52.70 0.00 157.00 151.30 0.007 1.03 0.002 0.35
46 2032 0.00 5.70 5.70 104,30 52.70 .60 157.00 151.30 0.006 9.92 0:002 ¢.31
17 2032 9.00 5.70 5.70 194,30 52,70 0.00 157.00 . 151.30. 0.005 0.32 0.002 0.27
£8 2034 0.00 5.70 5.70 104.30 52,70 0.90 157.00 151.30 0.005 0.74  0.002 0.23
49 2035 - Q.00 5.70 5.70 104.30 52.70 0.00 157-00 i51.30 . 0.004 0.66 0-001 4.20
56 203§ 0.00 5.70 5.70 104.30 52.70 0.00 157.00 151.30 0.004 9.59 0.001 0.8
51 2037 ¢.00 5.70 5.70 104,30 52,70 0.00 157.00 151.30 0.003 0,52 0.001 G.15
32 2033 0.00 5.70 5.70 104,30 5.0 ©.00 157.00 151.30 4.003 0.47 0.00¢ Q.52
33 2039 9.00 5.70 5.70 104.30 52.70 0.00 157.00 151,36 0.003 ©.42 000t 0.12
54 2040 0.00 5.70 5.70 104.30 52.70 ©.00 157.00 151.30 0.002 0.37 0.001 .10
55 204t 0.00 5.7¢ 5.70 194,30 52,70 2.00 157,00 151.30 o.c02 .13 £.001 0.09
56 2042 0.00 5.70 5.70 104.30 52,70 ©.00 157.90 151.30 0.002 0.30 0.001 0.08
57 2043 0.00 5.70 5.70 104.30 52.70 0.00 157.00 151.90 0.002 0.27 0.009 0.07
+TOTALY  605.70 266.00 871.70¢  4239.60  2820,40 0.00 70690.00  6188.30 £02.19 ~0.00

Total construction cost = US$S1B.T mil. Discouﬁt rate = 124
Replacement cost = US$87.0 million Present value (B)
' ' Present value (C)

384

il

kwh value {domestic)

kwh value (export)

it

0.056 US$/kwh
(.048 US$/kwh

1338

B/C
B-C
IRR

E

10

i

1

1.4

14.8%

282
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