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CautIOn Only blue-colored data can be changed WIthout corruptmg the output/results of the spreadsheet

1 General Treatment of Data

User's Manual
Model Fmanclal Pro Forma for Pnvate Power Project

Text that appears m "UPPER CASE" WIth quotatIOn marks refers to a worksheet Text that appears m bold
refers to a groupmg of data m a worksheet Text that appears m Itallcs refers to a lme Item ofdata entry

1-1

The file descnbed m thIs manual IS a Lotus, Release 4 file, entItled "FINALMDL WK4"

Acres/USAID Pnvate ElectriCity Project

Make a copy ofthe model before makmg changes or mampulatmg data Copy the model to a new file and
name that new file after the project you are analyzmg The numerous lmkages between mput and output data,
between worksheets m the model, and the level of detaIl of the macros WIll be chfficult and tune-consummg to
recreate should the model be corrupted Also, It may save tune to revert back to the ongmal model and begm
agam If the user encounters numerous errors after changmg base data

CautIOn Due to the number oflInkages between the mne worksheets of the model, addmg or deletmg rows
or columns may corrupt output/results Addmg or deletmg rows or columns m the model should
only be done WIth care and Ifnecessary

Black data IS eIther output data or calculatIOn data and cannot be changed WIthout mterfenng WIth the
embedded calculatIOns and processes and corruptmg other output data Only users who are famIlIar WIth
mampulatlon of spreadsheet data should make any changes to black-colored data

Macros are for sensitiVIty analySIS and generate comparatIve sensItIVIty figures based on base-case mput data
and the scale ofsensItiVIty desrred and entered Each macro must be run mdlVldually after any changes to mput
data have been made to generate an accurate sensItlVlty analySIS, as produced m the worksheet labeled
"SENSITIVITY"

Blue data IS mput data whIch can be mampulated WIthout mterfenng WIth the embedded calculatIOns and whIch
WIll generate new output data Blue-colored, mput data appears m the first three sheets ofthe model, Worksheet
A "DATA", Worksheet B "COSTS" and Worksheet C "ALLOC FUNDS" Ifonly blue-color data IS changed
and the model generates error messages, It IS most lIkely because the relatIve magmtude ofcertam mput data IS
"offthe scale" compared to other data, rather than any calculations and lInkages havmg become corrupted For
example, a project WIth lDStalled capaCIty of200 MW at a cost ofUS$100 mIllIon may generate errors because
the cost IS relatively hIgh compared to the SIze of the project Therefore, make sure all the mput data match
relatIve to one another m terms of the baSIC costs and technIcal parameters of a projects SIze, cost and other
parameters
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2 Structure and Description of the Model

The model contams mne, connected worksheets The followmg IS a sequentIal lIst of those worksheets and a
descnptlOn of theIr functIOn A pnntout ofeach worksheet IS attached for reference

Acres/USAID Private ElectriCity Project
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DATA

DATA
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The worksheet called "DATA" contams basIC data avaIlable from a gIven feaslblhty study
(capItal costs are entered m next worksheet, labeled "COSTS" and dtstnbutIOn of funds
dunng constructIOn IS entered m the worksheet "ALLOC FUNDS") In the worksheet
"DATA", enter the appropnate mformatIOn m the blue colored cells under categones
Project Data MacroeconomlC Data, CommercIal Data, Loan Fmancmg Terms ,Profit
DIStrlbutlOn/Retamed Earmngs DlstrlbutlOn and Input Data for SenSltlVlty AnalysIs
To complete an mput of all project data, refer to "COST" and "ALLOC FUNDS" below
for entenng data on estImated project capItal costs and estImated dtstnbutlon schedule for
debt and eqwty dunng constructIOn

ThIs sheet also contams the mformatIon for sensItivIty analySIS wInch IS calculated With the
use ofmternal macros mthe worksheet "SENSITIVITY" TIns means that some key mput
data m "DATA" must be entered under the group of figtrres called Input Data for
SenslflVlty AnalYSIS Note that the blue-colored, mput data under column Assume m Input
Data for SensItIVIty AnalYSIS can be changed to generate smaller or larger degrees of
senSItIVIty analySIS

The mformatIOn entered m these categones m "DATA" combmed With the detaIled
mformatlOn entered m "COST" and the schedule for dlstnbutlOn of funds entered m
"ALLOC FUNDS" results m the followmg output data
~ total project cost, mcludmg IDC (mterest dunng construction)
~ costofIDC
~ mternal rates ofreturn to eqwty mvestors
~ fmancial ratios
~ the net-present-value ofdeveloper and publIc-sector revenue streams, mcludmg profits,

taxes, royalties, and mcome from publIc ownersInp over the hfe ofthe hcense
... NRs-denommated and $US-denommated dlVldend streams for local and foreIgn eqwty

partICIpatIOn m the project

2-1
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DATA

INPUT/OUTPUT DATA

(USS 000 unless otherwise Indicated)

1916%
551
132
178
145
195

OUTPUT
Project Data
Total Project Cost (Incl IDC) US$ 93 769
Interest DUring Construction US$ 11 323
Total After Tax Income Net Transfer In Year 25 (NPV 228 299381

Base Year Cost O&M (2) US$ 937693

Installed Cost $/kW 2 605

Project Data
Net Generating Energy per annum (GWh)
Installed Capacrty (MW)
Project Cost Before IDC (see Project Cost Estimates
Construction Penod
O&M Escalator

Macroeconomic Data
NRsiUs$=
Nepalese Inflation
US Inflation
Currency Deva/uer

Commercial Data
Base Year Tariff Rate In USD/kWh
Price Escalator per annum
Debt Percentage of Financing
Equrty Percentage of FinanCIng
Tax Rate (1)
Interest Rate on IDC
Rate of Debt Expendrture on IDC (% of available debt

Discount Rate for NPV Calculation

Loan Terms
Portion of Debt In Loan A
Interest Rate on A Loan

Portion of Debt In Loan B
Interest Rate on B Loan

Portion of Debt In Loan C Local Currency
Interest Rate on Loan C Local Currency

Sum A Band C = 100%

246
36

82447

3
3%

55
9%
3%
6%

006000
300%

70%
30%
23%

1150%
50%

18%

80%
1150%

10%
2500%

10%
2000%

100%

Input Data for Sensitivity Analysis

(see Sensitivity' sheet for output after respective macro application)
Assume Base Casa New Case
15% Increase In Project Cost Before iDC (US$) 82447 94814
15% Decrease in Annual Generation (GW) 246 209 1
5% Higher Rate on Debt than Input Rate A Loan (%) 11 50% 1650% j

5% Higher Rate on Debt than Input Rate B Loan (%) 2500% 3000%
5% Higher Rate on Debt than Input Rate C Loan (%) 2000% 2500%
5% HlgherTax Rate than Input Rate (%) 23% 28°/
8% Higher NRs Inflation Rate than Input Rate (%) 9% 17%

Financial Performance Output
IRR after tax In year 15
NPV In Year 15 after taxes
Debt Coverage RatiO In Year 1
Avg Debt Coverage Ratio to Year 12
Gross Revenue to Debt Service In Year 1
Avg Gross Revenue to Debt Service to Year 12
Derivation of Key Ratios
Debt Coverage RatiO IS After Tax Income before Interest ChargelTota/ Debt Service
Revenue to Debt Service Is Total Operating RevenuelTotal Debt Service

Tariff In First Year of Operation
Year Price

5 $006000
-4 $006180
3 $006365
2 $006556
1 $006753
o $006956

O&M Cost In First Year of Operation
Year Cost

5 $937693
-4 $965824
3 $994 799
2 $1024643
1 $1055382
o $1087043

--

I

•
NPV of Government Revenues and Costs over 40 Years
Tax Revenue Through Year 40 US$ 2691 399
Royaliles Through Year 40 US$ 4051 384
Income/Savings from Transfer In Year 25 18519579
NPVof Royaliles Taxes Transfer Income/Savings 25 262 362
NPVof Foreign Exchange Cost to HMGN Through Yr 6281 115

ADDITIONAL INPUT DATA
Profit Dlstr/butlon / Retained Earnings Distribution (3)
$U S DIVidend Payout Rate 25%
NRs DIVidend Payout Rate 75%

NOTES
(1) Taxes applicable In 16th year of operalion
(2) O&M costs 1% of total project cost
(3) Check to be sure that the total diVidend distribution does not exceed available retained eamlngs
Refer to the schedule of distribution of retained earnings at the bottom of the Income statement
If the sum of distribution exceeds available retained earnings ERR Will appear In the line Net Retained Earnings

Acres/USAID Pnvate ElectriCity Project 2-2
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COST
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Contams lme-Item mfonnatlOn on the esttmated project costs Enter detal1ed, before mterest
dunng construcbon @a cost mfonnauon, IfIt IS avallable Cost estlmates can be adjusted here
to match assumptions made by developers or adwtlOnal assumptlOns made by the EDC For
example, the EDC may have more accurate mfonnatlOn on contmgency percentages to generate
a more accurate cost esttmate before IDC

The total cost esttmate before IDC IS calculated on the basiS of mwvldual cost Items and then
entered automatically mto the sheet "DATA" under the group Input Data for SensItivity
AnalySIS as the base-case cost ofthe project

Note ThIs model assumes capltalIzatlOn ofIDC IDC IS therefore calculated on the basiS of
the estImated cost figure before IDC and wstnbutIon of debt and eqwty durmg
constructIon. The wstnbutlOn of debt and eqwty durmg constructlOn IS entered m the
worksheet "ALLOC FUNDS", as explamed below Infonnauon on project costs before
IDC and the wstnbutlon of funds entered m the worksheet "ALLOC FUNDS"
generates the total IDC automatically and adds that amount to denve the total project
cost whIch appears mthe worksheet "DATA" under Output Data, Total Project Cost

IDC therefore becomes part of the overall debt requrrement ofthe project The cost
estimates before IDC entered m the worksheet "COST" are a vanable along With
Construction PerIOd, Interest Rate on IDC, and Rate ofDebt Expendlture on IDC
whIch generate total IDC m the worksheet "ALLOC FUNDS"

Note To enter total estlmated project cost Without any other detaIled cost mformatIOn,
follow these steps

(1) Enter the wstnbutlOn of funds durmg constructIon m the worksheet "ALLOC
FUNDS" (see "ALLOC FUNDS" below) based on aVaIlable mfonnatIon and
reasonable assumptIOns for the length of the constructIon penod

(2) Go to the worksheet "COST" and enter best guesses at total cost before IDC
(start With ca 25% less than esttmated total project cost) m the Ime Item Total
Cost Before IDC untl1 the amount generated m the Ime Item Total Project Cost
equals the deSIred total esttmated project cost

Followmg these two steps allows the user to run the model Without detaIled mfonnatIon
on project costs At the same tIme, however, the model Will generate Its own esttmated
IDC costs

2-3
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PROJECT COST ESTIMATES
1000 $US % total % constr

Construction Costs
Preliminary Investigations 720 077% 124%
Land AcqUisition 195 021% 034%
Access Road 311 033% 053%
Civil Works 26,059 2779% 4482%
Equipment 17,867 1905% 3073%
Step-up Sub and Trans Line 4,930 526% 848%
Spare Parts and O&M Startup 1,000 107% 172%
Englneenng and Administration 7,062 753% 1215%

Subtotal Construction 58,144 6201% 10000%

Contingency 12792 1364% 2200%

•Total Construction 70,936 7565%

Development Costs

IDeveloper's AdVISOry 3,415 364%
Project Company Operations 1,000 107%
Financial AdVISOry (3% of total debt) 1,998 213%
Lender's Costs dunng Construction 500 053%

ILoan Commitment Fee (3% oftotal debt) 1,998 213%
Insurance and Legal 1,000 107%
Working Capital and Reserve 1600 171%

Subtotal Development Costs 11,511 1228% I
Total Before IDC 82,447 8793%

IIDC 11,323 1207%

Total Project Cost 93,769 10000% I
I
I
I
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ContaIns three loans to whIch all or part ofthe total debt fmancmg reqwrement can be asSIgned The
first two loans "A" and "B" are US$-denommated loans, With 12 and 7 year matuntIes, respectively
The thIrd loan "c" IS a NRs-denommated loan With a 10 year matunty The mterest and prmciple
payment schedules ofthese three loans WIll be generated automatIcally on the basIS of the mterest rate
figures entered mthe worksheet "DATA" under the category Input Data for SensItivity AnalySIS
The mterest rates for each can be changed mthe respectIve base-case assumptions for loans A, B and
C m Input Data for SensItivity AnalySIS All loan payment penods are scheduled on an annual
baSIS

Prmclpal and mterest payments on the "c" loan are devalued by the Currency Devaluer denved from
mput data m the worksheet "DATA" ThIs accounts for the dollar-eqwvalent reductIOn m the cost
of the NRs-denommated loan over time As a result, the lower cost of mterest and prmciple
repayment ofthe NRs-denommated loan IS reflected mthe higher net mcome generated by the proJect,
(the hne Item Net Income m the mcome statement Will nse With a hIgher portion of total debt
allocated to NRs-fmancmg)

Note The model does not allow for automatic adjustment of changes m matunty terms of the
loans Matunty tenns ofeach loan can only be changed manually m the worksheet "DEBT"
(see "Gwdehnes for Entermg and Mampulatmg Data") Any changes made to the matunty
terms of the debt schedule as entered ill "DEBT" Will be entered automatIcally mto the
mcome, cash flow and balance sheet statements
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ALLOCATION OF FUNDS

User's Manual
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ALLOC FUNDS Allocation of debt and eqUIty funds dunng the development phase IS broken out ill the
worksheet "ALLOC FUNDS" TIns worksheet allows the user to breakdown the dIstnbutIOn
of debt and eqUIty over an assumed construction penod, Illustratmg how funds Will be
rnstnbuted dunng the years precedmg operation ofthe facthty In thts model, allocation of
debt and eqUIty expenditures over the construction penod must be entered accordmg to
percentages of total debt and/or total eqUIty disbursed m each year The maxnnum length
ofthe constructIon penod of any given project IS 14 years IDC IS generated automatically
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ALLOCATION OF FUNDS DURING CONSTRUCTION AND IDC
US$ 000

Interest Rate on IDC 1150%
Annual Generation (MWh) 246
Debt 70%
Equity 30%
Rate of IDC drawdown 50%

3 to 14 Years with Total -14 -13 12 11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1
Irregular Distribution of
Debt and Equ,W

100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 33% 33%Allocation of EqUity

Allocation of Debt 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 33% 33%

Allocation of EqUity and 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 33% 33%

BASE COST daa~ 82447 0 0 0 0 0 0 0 0 0 0 0 29998 27482 24966

IDC 11323 0 0 0 0 0 0 0 0 0 0 0 1258 3774 6290

COST INCL IDC 93769 0 0 0 0 0 0 0 0 0 0 0 31256 31256 31256

EQUITY 28131 0 0 0 0 0 0 0 0 0 0 0 9377 9377 9377

DEBT 65639 0 0 0 0 0 0 0 0 0 0 0 21880 21880 21880
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CASH, INCOME AND BALANCE STATEMENTS
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The Income, cash flow, and balance sheet statements contamed In tlns worksheet are
projected out over 50 years, accordmg to the maxunum allowable term of a productiOn
hcense An accountmg of the affects of taxes, royaltIes and transfer to partial-NEA
ownershIp IS made m the mcome statement, as prescnbed by eXIstmg laws and IIcensmg
terms Any changes m the eXIstmg laws, such as tax holIday proVISIOns, deprecIatIOn
schedules, formulas for royalty calculatIOn, and tnnmg of transfer to publIc sector
ownershIp must to be entered manually m the mcome statement of tlns worksheet

The cash flow statement presented here IS the basIS for calculatIOn ofIRR and NPV of the
project It IS 1lllportant to adjust the IR.R and NPV calculatIOns accordIng to the tIme penod
desrred (1 e NPV over 10, 15, or 25 years) The IRR and NPV calculatIons appear
ImmedIately after the cash flow statement In tlns worksheet Note that the dIscount rate
used In the NPV calculatiOn IS entered m "DATA" under Dzscount Rate for NPV
CalculatIOn

The balance sheet statement contams baSIC InformatIon on the assets and lIabIlItIes of the
proJect, whIch are automatIcally adjusted for an changes In the dIstnbutiOn of retaIned
earnmgs (diVIdends paid) Immediately below the balance sheet are the key fmancial ratIOS
on an aIIDual basIS
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a INCOME STATEMENT (USS'OOO)
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Year (14) (2) (1 ) 1III 0 2
CD
t!:! Totals OPERATING REVENUES US$'OOO
<D MWhSold 246 246 246
0
S Energy Charge - $/kWh 006956 007164 007379
!2
~ Capacity Charge - $/year
;\' 17111 Total Operating Revenue 17,111 17,624 18,153

oS2
<D
Q.I I OPERATING COSTS, US$'OOO

81 964 Operations and MaIntenance (1 087) (1,120) (1153
120904 Royalties/Fees (2) (408) (418) (429

DepreCiation (per "Balance") (5,496) (5,496) (5,496
Recovery of IDC (755) (755) (755
Total Operating Costs (7,746) (7,789) (7833

993544 Net Operatmg Income 9,365 9,835 10,320

Term Loan Interest (8,914) (8,499) (8,019~ Is:
0

Before Tax Income 451 1,336 2,3011 I~
:D
::::s

183226 Taxes 0 0 01 I§
~

746931 Net Income 451 1,336 2,3011 1:0a
221 756 After Tax Income Accrumg to NEA I I~

Schedule of Retamed Earnmgs
III

0'
Gross Retained EarnIngs 451 1787 4088

.,
~Retained Earnings Net of Transfer In Year 25 451 1,787 4088
~

U S DIVidend ($US) 113 447 1,022 CD
NRs DIVidend ($US) 338 1,340 3066 d'S:
Net Retained Earnings 0 0 0 ~~., rn

~~

~I ~::::s<D c::

0
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CD
tn
(1)
0
S' Cash FlowQ (14) (4) (3) (2) (1) 0 1 2
~
'"0 Cash Flow from Operations
~
(1) Net Income 451 1,336 2301
Q.

Depreciation (Fixed Assets and IDC) 6,251 6,251 6251
Capital Expenditures 0 0 (31,256) (31 256) (31,256) 0 0 0
Cash Reserve
Working Capital
Net Cash Flow from Operatrons 0 0 (31,256) (31,256) (31256) 6,702 7587 8553

Cash Flow from Fmancmg
Loan Disbursement 0 0 21880 21,880 21880
Repayment of Loans - Pnnclpal (8) (2916) (3,330) (3,811 ~ I~Net Cash Flow from Financing 0 0 21880 21,880 21880 (2,916) (3,330) (3,811 ~

:D
Net Cash Flow 0 0 (9,377) (9,377) (9,377) 3,786 4,257 4,7411 I~

:J
Q

Net Cash Flow, without tax 0 0 (9,377) (9,377) (9,377) 3,786 4,257 4,7411 let
~

IRR after tax In year 15
0

1916%
I I~NPV In year 15 55134

Q)
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Balance Sheet
Year (14) 0 1 2

ASSETS
Current Assets (7) 6,251 9,586 12,507

•Fixed Assets In Operation 82,447 82,447 82,447
Cumulative Depreciation (5,496) (10,993) (16,489
Net Fixed Assets In Operation 76950 71454 65,957 -Other Assets (IDC) 11,323 11,323 11 323
Amortization of IDC (15 years) (755) (1,510) (2265 ITotal Other Assets 10,568 9,813 9,058

Total Assets 93,769 90,853 87,523

ILIABILITIES AND EQUITY
Short-Term liabilities

Current Debt Matunty 2,916 3,330 3,811 I
Long-Term Liabilities

Long-Term Debt 65639 62,722 59392

IDebt Service (2,916) (3,330) (3,811
Total Long-Term Liabilities 62,722 59,392 55,581

Total Liabilities 65,639 62722 59,392 IEqUity
Paid-In Capital 28,131 28131 28,131
Retained Earnings 0 0 0 I
Total Equity 28131 28,131 28,131

Total Liabilities and Equity 93,769 90,853 87,523 I
Balance Sheet Check 0 0 0

I
Year 0 1 2

!RATIU:) IDebt-Coverage Ratio (4) 1 32 136 140
Revenue to Debt Service (5) 145 149 153
Debt % of Debt + Equity 70% 69% 68% IDebt/EqUity Ratio 233 223 211
ROE (Net Inc/EqUity) 2% 5% 8%
Return on Net Fixed Assets In Operation (%) (6) 1136% 1193% 1252%

I
I
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CHARTS
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The followmg charts are generated automatically m tlns spreadsheet
.. Select FmanCIal and EconomIc Revenues over 40 Year Penod
.. NPV of Select Revenue Streams over 40 Year Penod
.. NPV ofFX (Foreign Exchange) Cost over 40 Years

Note ThIs sheet also contams the data used for generatmg the charts and selected output
data on revenues and costs accrumg to the pnvate and publIc sector Thts data IS
located to the nght of the charts If the user WIshes to analyze other revenue or
costs to the project, It IS recommended that they be done m tlns worksheet to
protect the mtegnty of the other worksheets whtch are lmked to generatIOn of
output data For example, lIne Items ofcosts and revenues can be COpIed from the
cash flow and mcome statements, mc1udmg retamed earnmgs and diVIdends, mto
the worksheet "CHARTS" for further analysIs or for graphtcal presentatIOn

Note The NPV of mcome revenue streams and costs of the project -- as they appear m
the worksheet "DATA" under OUTPUT -- are calculated m tills worksheet
"CHARTS" m columns and rows of data to the nght of the actual charts and
graphs To change the penod of calculatmg the NPV of the output data m
questiOn, locate that data here m "CHARTS" and adjust the range of the NPV
calculation to reflect a shorter or longer NPV penod

2-13
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NPV over 40 yrs Totals over 40 yrsS'
Q
~

Year 0 1

~
Data on Revenue Streams

<6 229,521293 11,062,371 261 Gross After Tax Income 451 1,787
!4. 228,299,381 10840615,370 Net Retained Earnings Net of Transfer In Year 25 451 1787

57,074845 2,710,153,842 Distribution of DIvidends to SUS Equity 113 447

171,224,536 8,130461,527 Dlstnbutlon of DIvidends to NRs Equity ($US value) 338 1340

4051384 120,904175 Royalties 408 418

2,691,399 183225,895 Tax Revenue 0 0
18,519579 4,008,323 800 HMGN Income/Savings After Year 25, US$
6,742,783 304130,070 RoyaltIes and Taxes 408 418

25262362 4,312,453,870 Sum of Royalties, Taxes, Income/Savings after 25 408 418

~g.-
Data on Project Costs !I

::3

O&M 1,087 1,120 ~

Foreign Exchange Cost to HMGN §.
57,074,845 2 710 153,842 Dlstnbution of DIvidends to SUS EqUIty 113 447 ;?
47610398 113,915378 US$-Denomlnated Debt Service Payments 10,358 10,358 0
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IAssume value II'<I'< 10tal-Aner Tax
Income Net
Transfer In

Year 25 (NPV)

15% Increase In Project Cost Before IDC (US$)
Base Case 82447 1916% 228,299,381
New Case 94,814 1394% 39,743,469

15% Decrease in Annual Generation (MW)
Base Case 246 1916% 228,299,381
New Case 2091 1311% 31,048,434

5% Higher Rate on Debt than Input Rate, "A" Loan (%)
Base Case 1150% 1916% 228,299,381
New Case 1650% 1527% 38,910,845

5% Higher Rate on Debt than Input Rate, "B" Loan (%)
Base Case 2500% 1916% 228,299,381
New Case 3000% 1875% 55,294,916

5% Higher Rate on Debt than Input Rate, "C" Loan (%)
Base Case 2000% 1916% 228,299,381
New Case 2500% 1869% 55,012,663

5% Higher Tax Rate than Input Rate (% after tax Income)
Base Case 23% 1916% 228,299,381
New Case 28% 1916% 56,209515

8% Higher NRs Inflation Rate than Input Rate
Base Case 9% 1916% 228,299,381
New Case 17% 1939% 57,692,626

Acres/USAID Private ElectriCity Project
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SENSITIVITY

SENSITIVITY

User's Manual
Model Fmanclal Pro Forma for Pnvate Power Project

ThIS worksheet contams a table companng the output of base-case/new-case senSItIvIty
analySIS usmg the parameters entered m "DATA" under the category Input Data for
SensitIVIty AnalySIS WIth the use ofthe macros proVIded, thIs comparIson ofbase case
and new case data for sensItIvIty analySIS must be updated eveIy tIme the base data IS
changed. The SensItIVIty analySIS IS denved from a set ofmacros, one macro for each lme
Item m the sensItIVIty analySIS Therefore, to update the sensItIVIty analySIS, each
correspondmg macro must be executed mdIVIdually after the base data has been changed
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TARIFF

TARIFF Installed cost, capacIty charge, and energy charge data IS generated here for future use m
tanff rate agreements based on thIs kInd of two-part power purchase agreement BeSIdes
the cost per mstalled kW figure, thIs spreadsheet IS not generatmg mfonnatlOn whIch IS
ImmedIately relevant

Capacity Charge Calculation
Project Cost
Installed Capacity, MW
Installed Cost $/kW
term
dIscount
$/kW/year
$/kW/month

Energy Charge Calculation
O&M costs per year/Output per year
BK used 1% of Investment cost for O&M

=

AcreslUSAID Pnvate Electnclty Project

$93,769,326
36

$2,60470
25
01

$28696
$2391

Escalation of Demand Charge
-5 2391
-4 2463
-3 2537
-2 2613
-1 2691
o 2772

2-16
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Acres/USAID Private ElectriCIty Project

Contams the macros that generate the comparative data for presentatIOn m
"SENSITIVITY" A chstmct macro for each lme-ltem m the sensItivIty analysIs makes
fmdmg errors and correctmg errors easIer dunng use ofthe spreadsheet

Note Addmg or deletmg columns mother worksheets whIch contam mfonnatIon relevant
to generatmg the sensltlVlty analysIs wIll corrupt the macros, chsable the macros,
and reqwre correctIon of the macros m the worksheet "MACROS"

2-17

Decrease Generation
{SELECT DATA J8}
{EDIT-COPY}
{SELECT DATA C5}
{EDIT-PASTE-SPECIAL ,"VALUES"
{EDIT-COPY}
{EDIT-GOTO SENSITIVITY E8}
{EDIT-PASTE-SPECIAL ,"VALUES"
{EDIT-GOTO DATA H16}

Increase Cost
{SELECT DATA J7}
{EDIT-COPY}
{SELECT DATA C7}
{EDIT-PASTE-SPECIAL ,''VALUES''}
{EDIT-COPY}
{EDIT-GOTO SENSITIVITY E5}
{EDIT-PASTE-SPECIAL ,''VALUES''}
{SELECT DATA H16}

MACROS

MACROS

I
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3 Guidelines on Entering and Manipulating Data
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Net Generanng CapaCIty per annum (MWh) IS one of several base-case values entered under Input Data for
SensitIVIty AnalYSIS m the worksheet "DATA"

Input Data for SenSitiVIty AnalySIS

(see "SenSitiVIty" sheet for output after respective macro applIcatIOn)

3-1

246
36

82,447
3

3%

Assume Base Case New Case

15% Increase m Project Cost Before IDC (US$) 82,447 94,814

15% Decrease 10 Annual Generation (MW) 246 2091

5% Higher Rate on Debt than Input Rate, "A" Loan (%) 1150% 1650%

5% Higher Rate on Debt than Input Rate, "B" Loan (%) 2500% 3000%

5% Higher Rate on Debt than Input Rate, "C" Loan (%) 2000% 2500%

5% Higher Tax Rate than Input Rate (%) 23% 28%

8% Higher NRs Inflation Rate than Input Rate (%) 9% 17%

PrOject Data
Net Generatmg CapaCIty per annum (MWh)
Installed CapaCIty (MW)
Project Cost before IDC (See "Project Cost EstImates")
Construction penod
O&M Escalator

Acres/USAID Pnvate Electnclty Project

The base-case project data entered lD the group Input Data for SenSitIVity AnalySIS lD the sheet "DATA"
contams both base-case and new-case data and as a group generates the base values and the new values whIch
are used for the senslovlty analySIS ThIs explams why some of the mdIvidual Items m PrOject Data,
MacroeconomIC Data, CommerCial Data and Loan Terms appear to the left SIde of the worksheet m black
colored text -- tlns data IS entered to the nght under Input Data for SenSItiVIty AnalySIS The base-mput data
entered m the blue-colored cells under Input Data for SenSItIVIty AnalySIS Will therefore appear agam to the

PrOject Data

The followmg mstructlons on entenng mput-data follows generally the sequence of mput data categones as they
appear m the "DATA", "COST" and "ALLOC FUNDS" worksheets These InstructIOn also follow the general
sequence In whIch data should be entered The sequence of data entry IS not crucIal to the funcoomng of the
model However, followmg thIs sequence Will allow the user to check all the data systematIcally

Before makIng any changes to the model, CQP.Y the model to a separate file to ensure the ongmal model IS not
corrupted Follow the rule that blue-colored data IS mput data No other data should be mampulated unless the
user IS famlhar With spreadsheet pro forma modelmg
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The value for Installed Capacity should be entered accordmg to the given feasIbility study

User's Manual
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NRs/US$ IS not cruCIal to the fimcnomng of the model It IS the exchange rate whIch can be used for calculation
ofthe costs and revenues ofthe project mNRs-tenns, mcludIng the NRs-denommated loan ("Loan C"), royalties,
and taxes accrumg to the publIc sector ThIs exchange rate could also be used to convert to NRs-denommated

left mthe correspondIng lIst ofproject data exactly as It IS entered For example, when you enter the base value
for Decrease m Annual Generanon (MW) m the blue-colored cell under the group Input Data for SensitiVIty
AnalysIs, It appears agam as black-colored data under the categoryNet Generanng Capacity per annum (MW)

I
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55
9%
3%
6%

Macroeconomic Data
NRsIUS$=
Nepalese mflatlOn
U S InflatIOn
Currency Devaluer

Macroeconomic Data

Acres/USAID Pnvate Electnclty Project

O&MEscalator IS the projected mcrease m O&M costs over tIme based on the mflatIOn rate of the currency m
whIch the O&M costs are paId Because thIs model IS denommated m US$, the assumed O&M escalator IS 3%
Ifthe O&M costs were denommated m NRs, the cost of O&M escalator would most likely be an estImated rate
of mflatIOn m Nepal

Construcnon PerIod IS not an mput-data figure It appears here merely for reference The actual constructIOn
penod should be entered m "ALLOC FUNDS" accordmg to the distrIbutIon of debt and eqUIty m percentage
terms over the assumed number of years requrred for constructIOn For example, assummg a four-year
construcnonpenod means, eqUIty may be dIsbursed as 70% m Year (4),15% m Year (3), 10% m Year (2) and
5% m Year (1), debt may be disbursed as 10% m Year (4), 20% m Year (3), 35% m Year (2) and 35% m Year
(1) Note that the length of the constructIon penod Will also affect the cost oflDC and therefore total project
costs

Note that m the absence ofestlIDated costs broken down as they appear m the worksheet "COST", the model can
be run usmg an estImated total project cost To operated the model on an estlIDated total cost basIS, enter a rough
estImate of total project cost before IDC directly m the cell contammg the value Total Cost before IDC For
example, start With an estlIDate oftotal cost before IDC that IS 25% less than total cost Then, adjust the figure
untIl the total project cost figure generated equals the total project cost estlIDate deSIred At the same tlIDe, be
sure that the dIstrIbutIOn of debt and eqUIty durmg the constructIon penod m "ALLOC FUNDS" IS reasonable
and spread out over the number ofyears assumed for constructIOn

The lIne Item PrOject Cost Before IDC IS denved from the worksheet "COST" and therefore appears ill black
colored text m the sheet "DATA" The worksheet "COST" contams a detaIled breakout of capital cost Items
which are summed to generated the total cost before IDC The total figure then appears ill the worksheet
"DATA" as Project Cost Before IDC It IS also entered automatically under as the base case ill the group Input
Data for SensitIVIty AnalySIS ill the worksheet "DATA" These mdlVldual cost Items can be changed and
updated to reflect other methods of cost estimatIon or updated cost estlIDates accordmg to any more current
rnformatIOn that IS avaIlable
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Note ThiS projected pnce per kWh for the first year of operatton IS hnked to the lOCOme and cash flow
statements and Will have a slgmficant Impact on the finanCial performance mdlcators of the
project

d1V1dends mthe Schedule ofRetamed Earnmgs at the bottom of the 1Ocome statement 10 the worksheet "CASH
INC BAL" Tlns IS not done automatIcally 10 the model because the entITe model IS denommated 10 $US,
mcludmg dollar-eqwvalency figures for Loan "c" and NRs-denommated dIVIdends

Nepalese InjlatlOn IS the value used for calculatIon ofthe Currency Devaluer VIS a VIS the figure entered for US
Inflatlon Note that the value for US Inflatlon can be substituted WIth the mflatlOn rate of any other foreIgn
currency 10 wlnch the project feaslbIhty study may be denommated
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006000
300%

70%
30%
23%

1150%
50%
18%

Pnce
$006000
$006180
$006365
$006556
$006753
$006956

Tanff 10 First Year of OperatIOn
Year

-5
-4
-3

-2
-1
o

CommercIal Data
Base Year TmffRate 10 US-cents/kWh
Pnce Escalator per annum
Debt Percentage of Fmancmg
EqUIty Percentage of Fmancmg
Tax Rate (1)
Interest Rate on IDC
Rate ofDebt ExpendIture on IDC (% of aVaIlable debt)
DISCOunt Rate for NPV CalculatIon

AcresiUSAID Pnvate Electnclty Project

Commercial Data

Concemmg Base Year TariffRate In US-cents/kWh, note that the base pnce per kWh -- accordmg to any
assumptions, agreements m a gIVen prehmmary PPA, or other document -- must be escalated from the agreed
start date to the date of COmmISSlOnmg The pnce IS escalated by the agreed escalator, wlnch IS entered under
Price Escalator per Annum The value denved m the "0" year IS the pnce wlnch IS used for calculatmg Total
Operanng Income m the first year and followmg consecutIve years ofthe project's operatIOn as they appear 10

the worksheet "CASH INC BAL" In tlns model, the pnce per kWh 10 the fITst year of operatIon IS calculated
under Tariff 10 First Year of Operation 10 the worksheet "DATA" and IS denved from a five-year project
development cycle, accordmg to reasonable assumptIons Double-check the pnce per kWh as It IS calculated 10

the group TarIff m First Year of OperatIOn and adjust tlns calculatIon accordIng to the lead-time ofthe project
under consIderatIon
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Debt Percentage ofFmancmg should be entered here, enablmg the model to determme the debt/eqwty rabo of
the project fmancmg and thereby the cost of IDC, debt servlcmg, and other key factors affectmg the estImated
cash flow Note that the debt percentage IS blue colored and the eqwty percentage IS black colored because the
eqUIty percentage denved automatically from the debt percentage value entered

Tax Rate IS the percentage ofmcome paId to HMGIN after O&M and other operatmg costs The model IS set
up to begm tax payments after the 15th year of operation, per the tax-holIday mcentIve currently m place

Note If the year m wInch taxes apply to project mcome IS changed, tIns must be entered manually m the
worksheet "CASH INC BAL" m the mcome statement

Sound fmancial management of the developer's assets mdicates that the project will be pursued If the NPV IS
posItIve at the assumed dIscount rate Conversely, the value generated for IRR IS based on the same cash flows
and mdicates the dISCOunt rate at whIch the value of mvested capItal would be zero Therefore, If the IRR IS
hIgher than the dIscount rate and the NPV IS greater than zero, and no other factors are mfluencmg the
developer's declslon-makmg process, the project should be pursued

Interest Rate on IDC IS the percentage charged on debt whIch IS drawn down dunng the constructIon phase Rate
ofDebt ExpendIture on IDC (% ofavallable debt) IS the amount of avadable debt whIch IS actually utdlzed
ThiS is a model for estImatmg IDC taken from a spreadsheet analySIS of a hydropower project m EI Salvador
whIch received IFC financmg and as such IS conSIdered a reasonable method for denvmg the cost of IDC Note
that by changmg the mterest rate on debt dunng constructIon and the draw-down rate of mterest dunng
constructIOn, the total amount ofIDC wIll be changed by small mcrements ThIs IS essentIally a tool for "fine
tunmg" the model's mtemal calculatIOn ofIDC

DIscountRate on NPVCalculatIOn IS the assumed nsk-adJusted, opportumty cost ofcapItal to the developer for
domg a project mNepal The value can be changed accordmg to dIfferent estImatIons ofnsk By definItIon, the
nsk-adJusted opporturuty cost of capItal to the developer IS open to mterpretabon As a guIde, the dIscount rate
here IS used to denve the project's NPV from the cash flows generated m the worksheet "CASH INC BAL" over
a 40-yearpenod To change the penod ofNPV calculatIOn, refer to the red-colored IRR and NPV calculatIOns
m the worksheet "CASH INC BAL" ImmedIately below the cash flow statement Adjust the range of cash flow
years that are entered m the IRR and NPV calculatIOns to reflect dIffenng penods for those calculatIOns

Loan Terms

Loan Terms
PortIon ofDebt m Loan "A"
Interest Rate on "A" Loan

PortIOn ofDebt m Loan "B"
Interest Rate on "B" Loan

PortIOn of Debt m Loan "C", Local Currency
Interest Rate on Loan "C", Local Currency

Sum "A", "B" and "C" = 100%

Acres/USAID Private Electricity Project

80%
1150%

10%
2500%

10%
2000%

100%
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Input Data for SenSItivity AnalySIS
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The mterest rate on each loan can be altered accordIng to figures entered under Interest Rate on Loan A, (B), (C)
m the worksheet "DATA" under the group Input Data for SensItIvity AnalySIS

Note that the sum of the portIons of debt covered by Loans A, B, and C must total 100%, as calculated
nnmedtately below the data on the three loans Use tlus value to check that the percentages of total debt covered
by A, B, and C are correct

,3-5

New Case
94,814
2091
1650%
3000%
2500%
28%
17%

Input Data for SensItIvity AnalySIS
(see "SensItiVity" sheet for output after respective macro applIcation)
Assume Base Case
15% Increase m Project Cost before IDC (US$) 82,447
15% Decrease m annual GeneratIon (MW) 246
5% HIgher Rate on debt than Input Rate, "A" Loan (%) 11 50%
5% HIgher Rate on Debt than Input Rate, "B" Loan (%) 25 00%
5% HIgher Rate on Debt than Input Rate, "c" Loan (%) 20 00%
5% HIgher Tax Rate than Input Rate (%) 23%
8% HIgher NRs InflatiOn Rate than Input Rate (%) 9%

Acres/USAID Pnvate Electnclty Project

Enter here the base-case data and correspondmg value of change (percentage) for sensItIVIty analySIS for each
Item hsted Except for the base value of project cost before IDC -- wmch IS calculated m the next worksheet
labeled "COST" -- all ofthe pertment base-case data should be entered under the column headmg Base Case
Enter also the values to generate smaller or larger degrees of change of senSItIVIty analySIS for each factor under
the column headmg Assume As mentIoned above, the blue-colored, base-case data entered here m tlus group
WIll reappear m the left Side ofthe worksheet as black-colored data, correspondIng to the given Ime Item for the
model's assumptiOns

Note The maturIty terms of Loans A, B, and C are only adjustable by drrectly mampulatmg the data
calculatIOns m the worksheet "DEBT" To change maturIty terms, enter the new number ofyears to
matunty m the correspondmg cell for each ofthe loans labeled Term/Matunty m the worksheet "DEBT"
Then, select all ofthe cells m the last column ofthe payment and amortIzatIon schedule ofthe gIVen loan
and extend the block ofcells as a row untIl the correct number ofnew years for loan maturIty IS reached
Do not extend the calculatIOn of payment and amortIzatIon beyond tlus pomt The new loan data
(mterest and prmcIple payment schedules) WIll be entered automatically mto the mcome, cashflow, and
balance sheets

Note that the mterest and prmcIpal payment schedules m the local currency denommated Loan C are devalued
by the Devaluer , wmch IS already denved m the worksheet "DATA" The devaluer IS the dIfference between
local and US mflatIon rates as they are entered mto "DATA" In tlus model, devalumg the prmcIpal and mterest
payment schedules ofdebt denommated m local currency accounts for therr effect on the mcome and cash flow
statement of the project

Portion ofDebt m Loan A B, C IS the percentage of total prOject debt broken down among the terms ofloans
A, B, and C Loan A IS a twelve year loan denommated m US$, Loan B IS a seven year loan denommated m US$,
and Loan C IS a ten year loan denommated m NRs
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Input Data for SensItIvIty AnalYSIS
(see "Sensitivity" sheet for output after respective macro applIcatIon)

Assume
15% Increase ill Project Cost before IDC (US$)
15% Decrease III annual GeneratIon (MW)
5% HIgher Rate on debt than Input Rate, nAn Loan (%)
5% HIgher Rate on Debt than Input Rate, "B" Loan (%)
5% HIgher Rate on Debt than Input Rate, "e" Loan (%)
5% HIgher Tax Rate than Input Rate (%)
8% HIgher NRs InflatIOn Rate than Input Rate (%)

Acres/USAID Pnvate Electnclty Project

Base Case
82,447

246
1150%
2500%
2000%

23%
9%

New Case
94,814
2091

1650%
3000%
2500%

28%
17%
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PrOject Data

4 Output Data
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Installed Cost, $/kW IS the US$ cost per mstalled kW of generatrng capacIty The figure IS calculated ill the
worksheet "TARlFF"

4-1

937,693
2,605

2,691,399
4,051,384

18,519,579
25,262,362

6,281,115

93,769
11,323

228,299,381

Tax Revenue Through year 40, US$
RoyaltIes through year 40, US$
Income/Savrng from Transfer rn year 25
NPV of RoyaltIes, Taxes, Transfer Income/Savrngs
NPV of ForeIgn Exchange Cost to HMGN Through Yr 40

NPV of Government Revenues and Costs Over 40 Year

OUTPUT
Project Data

Total project cost (mel IDC), US$ x 1,000
Interest Dunng ConstructIOn, US$ x 1,000
Total-After Tax Income net Transfer m year 25 (NPV)

Base Year Cost O&M (2), US$
Installed Cost, $/kW

Base Year Cost O&M (2) IS the base-year estImated costs of O&M, as denved by the assumptIOn that O&M
costs are 1% of total project costs ThIS figure IS then adjusted m the group O&M Cost m First Year of
OperatIOn by the escalator entered m Project Data as the O&MEscalator The O&M cost denved here IS
hnked automatIcally to the mcome statement as the first year O&M cost

Acres/USAID Pnvate ElectncJty Project

As mennoned above, the Total Project Cost (mel IDC) US$ '000 IS an output figure rather than an mput figure
Tlus model calculates IDC on the basIS ofconstructIon and capItal cost estImates and then adds the IDC to these
base costs The figures entered for Interest Rate on IDC and Rate ofDebt ExpendIture on IDC (% ofavallable
debt) WIll affect the total output figure Interest Durmg ConstructIOn US$ Any change m the dIsbursement of
debt and eqwty over any number of years for constructIOn (1-14) -- as entered m the worksheet "ALLOC
FUNDS" wIll also affect the value generated for Interest Durmg Construction, US$

Total After-Tax Income Net Transfer In Year 25 (NPV) IS an IllustratIve figure It IS the net-present-value of
total mcome generated by the project over 40 years at the assumed dIscount rate entered m DIscount Rate for
NPV CalculatIOn ThIs figure IS denved from the dIfference m the Ime Items m the mcome statement, Net
Income and After Tax Income Accrumg to NEA startIng m year 25 ThIs figure IS calculated m the worksheet
"CHARTS", whIch contaIns numerous other gross and NPV calculanons from the project To change the number
ofyears calculated for thIS NPV figure and others, go to the column labeled NPV over 40 Years to the nght of
the charts m the worksheet "CHARTS"
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Tax Revenue Through Year 40 IS the net-present-value of total tax revenue generated by the project over 40
years Tms figure IS based on the respective lme Items of the mcome statement Note, however, that the NPV
and other gross figures for revenues and costs are generated ill the worksheet "CHARTS" m columns and rows
to the nght of the actual charts and graphs To change the penod ofNPV calculatlOn (the models assumes 40 •
years), go to the worksheet "CHARTS" and change the NPV calculatlOn m questlOn under the column headmg
NPV over 40 Years

Additional Input Data

The figure for NPV ofForelgn Exchange Cost to HMG/N Through Year 40 IS based on the sum of US$
denommated cash flows, mcludmg debt servlcmg and dIVIdends paId to foreIgn eqwty mvestors Note that tills
figure wIll nse or fall WIth amount ofretamed earnmgs paId out to NRs-denommated eqwty

This also apphes to the follOWIng output data
~ Royaltzes Through Year 40, US$
~ Income/SavIngs from Transfer In Year 25
~ NPV ofRoyaltzes, Taxes, Transfer Income/SavIngs
~ NPV ofForelgn Exchange Cost to HMG/N Through Year 40

SUS D1Vldend Payout Rate IS the assumed payout rate of m $US of retamed earnmgs, as calculated m the
Schedule ofRetamed Eammgs mthe mcome statement, wmch appears unmedIately below the mcome statement
and before the cash flow statement mthe worksheet "CASH INC BAL" Because the SUS DIVIdend Payout Rate
complements the NRs DIVIdend Payout Rate m the same schedule, It IS only necessary to enter the $US
percentage of retamed earrnngs wmch WIll be paId out, the NRs figure WIll be the remamder Note that tills
assumes all retaIned earnmgs WIll be dlstnbuted as diVidends Note also that If$US dIVIdends are 0% and NRs
are 100%, the cost of foreIgn exchange coverage falls If the combmed total of dIVIdends dIstnbuted from
retamed eammgs exceeds avaIlable retamed earnmgs, an ERR Signal WIll appear m the lme Item Net RetaIned
Earmngs

I
I
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25%
75%

ADDITIONAL INPUT DATA
Profit Dlstnbutton/Retamed Earnmgs Dlstnbutlon (3)
$U S DlVldend Payout Rate
NRs DIvIdend Payout Rate

Profit Dlstnbutlon/Retamed Earnmgs Dlstnbutlon (3)

Acres/USAID Private Electricity Project



5 Executing the Sensitivity Analysis
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Executmg the SensItIVIty analysIS IS a two-part process FIrst, check to make sure the range of sensItIvIty desIred
IS correctly entered mthe worksheet "DATA" under the group Input Data for SensItIvity AnalySIS as It appears
mthe column "Assume" Second, each macro for each lme Item of the sensltlVlty analySIS must be run after any
mput data has been changed m the project assumptions

The worksheet "SENSITNITY" contams the output ofthe sensltlVlty analySIS m a table format IndlVlduallme
Items m the table are updated each tIme the macro IS run, meanmg that the entrre table WIll be updated only by
runmng each macro that corresponds to the lme-Item m questIon After completmg the macro process, each
macro will automatIcally return to the worksheet "SENSITMTY" and the row contammg the InformatIOn on that
speCIfic lIne-Item
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FOR SENSITIVITY ANALYSIS table, please see dIsk labeled FINALMDL WK4, ISensltlVlty"
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To run the macros, go to the pull down menu "Tools" at the top of the screen and select "Macro " and "Run "
A box-wmdow will appear WIth the macro commands correspondIng to the lme Items of the sensltlVlty analySIS
Select the macro correspondmg to the lme-Item of the sensltlVlty analySIS m questIon and clIck "OK" or SImply
double-clIck WIth the mouse It IS adVISable to run all of the macros each tIme any mput data IS changed to aVOid
any confuSIOn
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