Anncx 1V-5

FINANCIAL PROJECTIONS
(BASE ESTIMATES)

CAPACITY: BAGGED UREA 275TPD
EQUITY : DEBT RATIO; 30 : 70
INTEREST ON LONGTERM

LOAN: 5% p.a.

—BASE CASE: ELECTRICITY PRICE — BASE
ESTIMATE (B.E.)

—20% DOWN: ELECTRICITY PRICE — 80% OF B.E.

—40% DOWN: ELECTRICITY PRICE — 60% OF B.E.

—60% DOWN: ELECTRICITY PRICE — 40% OF B.E.

—80% DOWN: ELECTRICITY PRICE — 20% OF B.E.

— 0 : ELECTRICITY PRICE — NO VALUE
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Annex IV-6

SENSITIVITY AHALYSIS OF PINANCIAL STRUCTURE
BY CHANGES IN EQUITY/DEBT RATIO
AND INTEREST RATES ON LOANH

1. Introduction

This Annex IV-6 presents the result of sensitivity analysis
Wwihicn has been made on financial structure of the project
affected by changes in equity/debt ratio and interest rates on

tong-term loan., Assumptions taken for financial projections of
the base case are:

- Bquity/debt ratio: 30:70

- Interest rate on long-term loan: 5% p.a.

Alternative cases set for the sensitivity analysis are as
follows:

Alternative Cases gquity/Debt Ratio Interesk Rate
A-1 30:70 1% p.a.
A -2 30:70 9% p.a.
A-3 30:70 11% p.a.
B - 1 20:80 5% p.a.
B - 2 20:80 7% p.a.
3 -3 20:80 9% p.a.
B - 4 20:80 112 p.a.

FPor all cases tne financial projections are based on the

aséumption that electricity price be 40% of the present tariff
rate.

2. Project cost

Changes in eduity/debt ratio and interest rate wWould atfect the
project cost itemized as “interest during construction®. Taple
Iv-5{1) tanul&tes the project costs estimated for alternative
cases, The sensitivity analysis is pasd on these estinated
project costs.
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3. Affects on Production Cost and Profitability

Adoption of higher interest rates as well as a dreater debt
ratio, would cause increases in the production cost due to
increases in annual intecrest payments and increases in
amortization of the interest-during-construction porktion,

Table 1V-6(3) tabulates the production cost estimated fo¢ each
case. Increases of the aforesaid costs would not afféct the
internal rate of return of the project, because annual interest
payinents and amortization ate accounted as a portion of returns
on investnment.

4, Affects on FPinancial Structure

The above-mentioned factors would not affect financial returns
of the project, but they would adversely affect financial
structure, particularly cash-flow and debt service capacity of
the project.

Table IV-6{4) summarized the fianacial projections and analysis
made on cach case. If higher rates of interest are apﬁlied,
the cost of sales would increase due to increases in the
amortization of "interest during construction®", which interest
on loans would increase. In addition, if a greater ratio of
debt is applied, these increases would be greater, because of
increases in loan amounts. These factors would adversely
affect cash-flow, since payments of greater interest cause
deficits in net profit and eventually shortage of operating
cash; requiring the borrowing of short-term loans whicn results
in the payments of additional interest. Assuming an
equity/debt ratio of 30:70 and if a 7% p.a. interest rate is
applied, the net profit after tax would be in deficit for the
initial five years and the accumulated retained-earnings
therefore would be in deficit for the initial nine years. 1f a
higher interest rate is applied, these structure would becone
worse. If a higher ratio of debt is applied, as shown in Table
IVv-6(4), a similar position would accrue.
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Application of a longer grace period would improve the
Cash~flow during the initial few years, because cash

requirements for the repayment of loan are reduced during such
4 grace period..

Assuming the repayiment of long-term loan by-15 years equal

installment of the loan principal, annual repaynent is as
folious;:

(Unit: UsS$, Million)

Equity/Debt Ratio Equity/Debt Ralio
Interest Rate of 30:70 of 20:80
5% 6.76 7.80
7% 6.96 8.07
9% 7.18 8.37
112 T.42 8.71

tlevertheless such measures could not contribute to inherent
improvement of the finaacial structure, since the production
cost is not decreased by qracing the repayment of loan.

The debt service coveradge ratio, as showdn in Table IV-6{4)},
implies that the project would encounter difficulty in debt
service during the initial three to four years if hidher
interest rates are applied.  1f the interest rate is higher
tnan 7% p.a., the project would not be capable to cover debt
service during the inttial two to three years even with the
application of a longer y4race period, because deficits in

operation income and interest payments exceed the loan
repayment amount.
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5, Conclusion

Sumaing up the discussions as stated above, the sensitivity:
analysis of interest rates and edquity/debt ratio leads to the:
€ollovwing conclusion:

1}

2)

3}

4)

If an applicable interest rate is hidher than 5% p.a.;,
the project would encounter difficulties in cash-flow
and debt service.

-As far as higher interest rates are applied, the

financial structure could not be improved even with the
application of longer ygrace period, since the deficits
in operating income and interest payment exceed the
1oan repayunent amount.

In view of these positions, Lae application of interest
rate not higner than 5% p.a. would be a prerequisite

for wagKing the project financially viable,

If a greater ratio of debt is applied, a similar

"situation would accrue. In this context an equity/debt

ratio of 30:70 can sustain a sound structure. If a
20:80 ratio is applied, il may be necessary to consider
the application of lower interest rate or lower
electricity price than thnose assumed for the base
estimate.
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ECONOMIC POWER COST






Annex 1v-7
ECONOMIC POWER COST
{Margyinal Cost Calculated on
the Basis of Sapta Gandaki Project
-2254v, at HKid. 1984 Cost)

| Capital Cost for Hydropower Plant

1.1 FPinancial Cost at Market Price

cost at Mid. 1983 Revised Cost at #id. 1984

(USE million) {UsS$ willion)
Foreign 289.6 299,17
Local 59.6 63.2
In-Service Cost: 349,21/ 362.9

1.2 Disbursement Profile and Pinancial Cost {(with Interest) of
Capital cCost (USE million)

ginancial (A) Hith (B) With
Years % . Coskt 6% Interest 12% Interest

4 10 36.3 45.8 57.1
3 20 72.5 86.3 101.9
2 30 108.9 : 122.4 136.6
1 30 . 108.9 115.4 122.0
0 10 ' 36.3 36.3 36.3

100 362.9 406.2 453.9

1.3 Econonic Cost at Hid. 1984 Price

I

{A) 406.2 x 0.9732/ = US$395.2 nillion

It

(8) 453.9 x 0.973 US5441.6 nillion

AIV-134



2.

2'1

Capital Cost (Based on Economic Cost and Mid-1984 Price)
Annual Capital Cost

. : 6% Interest 12% Interest
Civil Work (60% - 50yrs) 4.74 5.30
Electro-maechanical Work

{40% - lUyrs) 5.27 5.89
Ann., Capital Cost —

(usdmillion/yr) 10.01 . 11,19

" Capacity CosteCapitalARelatéd-COSt (93;5% of Ann. Capital

cost)

{(US$ million/yr)
at 6% Interest: 9,36

at 12% Interest:; 10.46

Operation and Maintenance Cost

01.4% to 93:5% of
Financial Capital
COSt:_ 362.9 x 0.935 x 0.014

i

USE4.75 million/yr
Economic Cost: - 4.75 x  ©0.973

[}

UsS$4.62 million/yr
Tokal Capacity Cdst

{A) at 8% Interest: 9.36 + 4.62 = U5$13.98 million/yr

(13.98 x 106) / 22544
US$62,13/yt/KH

(B} at 12% pviscount: 10.46 ¢ 4.62

it

UsS$15.08 nillion/yr

{15.08 x 106) / 225Md.
= US§67.02/yc /KW

Energy Cost (Based on EBcounomic Cost at Hid¥1984 Priéé)'

capital Related Cost (6.5% of Economic Capital Cost)

W

at 6% Interest: 395.2 x 0.065 = US$25.69 million

at ‘12% Interest: 441.6 £ 8.065

Il

Us5$28.70 miliion
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3.2 Opetcation and Maintenance Cost

80.5% for SV years to 20%
of Financial Capital Cost: 362.9 x 0.065 x 0,005 x 50

= Us$5.90 nmillion

Economic Cost: 5.90 x 0.973 = USHE5.74 miilion

3.3 PW of Energy for 50 years:

(1) Pitm energy

at 6% Discount: 768 Gwh/yrY x 16,764>
at 12% piscount: 768 Gih/yr X 12,621§/

12,875 GHn
9,693 GHWh

il

{2} TolLal availabié energy (including secondary enerqgy)

at 6% piscount: 1,609 owh/yrd x 16,764 = 26,973 Gvn
at 12% viscount: 1,609 Giafyr x 12,621 = 20,307 Gih

3.4 Energy Cost (Based on Economic Cost)

{A) at 6%
a.

bl

(B8) at 12%

Discount Factor:

Capital Related Cost 25.69
Operation and
Haintenance Cost 5.24
Total 31.63

Us$31.63 million / 26,973GHR = USF1.17/kvh

Discount Factor

Capital Reated Cost 28.70

' Operation and
Haintenance Cost 5.74
Total _ 34.44

USE34.44 nillion / 20,307 GHih = US¢L.70/kHn
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4, ‘fransimission Cost

4,1 Capital Related Cost

o o (US$ million)
(1) Financial Cost at Mid., 1984

Market Price; 11,090
(2)  Economic Cost: (11.00 x 0.973) 10.79
{3) At 6% Interest: - 11.98
(4) At 12% Interest: 13,39

4.2 Operation and Maintenance Cost
{3% of Pinancial ‘ ' - ‘
Capital Cost): 11,00 x 0.03 X 50 yrs = US$16.5 ikwillion
4.3 . Total Transmission Cost.
{A) at 6% piscount Factor: 11.98 + 16.50 = 28.45
US$28.48 million / 12,875 Gilh = US¢0.22/kkh

{(B) at 12% pviscount Pactor: £3.39 + 16.50 = 29.39

UsS$22.89 nillion / 9,693 Gih = US¢0,31/th

5. Econonic Power Cost
{a) at 6% Discount Pactor:
Pirm Bnefgy:

-Capacity Cost .
(US$62.13/yc /K x 225 KU

x 50 yrs / 12,875 Giln) 'US¢5.43/kﬂh
~-Energy Cost . M
—Transmission Cost 0.22

6.82
Secondary Energy: Eneryy Cost US#£1.17
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(B} at 12% Discount Factor:
Firm Enetyy:
-Capital Cost
(US$67.02/yr /K0 x 225 MW

X 50 yrs / 9,693 GlHn} UsS¢#7.78/kvh
-Enexrgy Cost 1.70
~fransmission Cost 0.31
8.19
Secondary Energy: US£Ll. 78/k\h
{ NOTES) ,
i/ Figures used in UNOP/World Bank Report No. 4474-NEP
: "Nepal: Essues and Options in the Banergy Sector™,
Aug. 1983 (Energy study).
2/ Standard Correction Factor used to estimate economic

costs pased on financial costs, HEC Tariff Study -
Report No. 4/2/310882/1/1, Aug. 1383.

3/, 4/ See ATPACHHENT (Ann. Energy Value)

5/ YL  i.o06n
n:]g-_'Sl
X
&/ neles) l.12n
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ATTACHMENT

Annual Enerqgy Value

(Unit: Gith)

Energy Potential bemand Surplus

JUL/AUG ' 167.40 103.4
AUG/SEP 167.40 _ 103.4
SEP/OCT 162,00 _ 38.0
OCT/HOV _  167.40 . 103.4
tdOV/DEC 162.00 : 98.0
DEC/JAR 128.79 ' 64.79
JAH/FEB 98.73 34.73
PEB/MAR 66.52 2.52
MAR/APR 70. 3% 6.31
APR/HAY 89.14 25.14
MAAY/Jud 167.40 103.40
JUN/JUL 162.00 28,00

Ann. Total 1,609.091/ 64 x 12 = 7682 841.09
{NOTES)

1/ Estimated py JICA Study Teanm

2/ UHDP/World Bank Energy Study
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ECONOMIC RATE OF RETURN
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