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CHAPTER 15 LOAN REPAYMENT SCHEDULE

18.1 Basic Consideration

In general, construction of electric power facilities requires a large amount
of initial investment during the construction period, and the return to that
investment starts only after the construction is completed. The time required
to recover the investment is much longer than that required for production of
durable consumer goods. Accordingly, it is gquite usual to obtain loans having

low interest rate, long grace period and long repayment period.

It can be assumed that a large portion of the fund required for implementation
of the Project will be supplied by intermational financing institutions, and
the rest by ICE’s own fund. As the proportions of the foreign and domestic
funds can nét be predicted at this moment, the JICA team consulted with ICE
to.assume the following financing conditions, and the repayment schedule is

formulated based on these assumptions.

Interest rate: 8.5% for foreign funds and 0.0Z for domestic
funds, with no considerations for commitment

charge.

Terms of repayment: Repayment is deferred -during the period of
construction of the Project. Repayment of
principal and interest in equal amounts . in 15

years.

15.2 Required Amount of Fund

The required amount of fund is estimated based on the prices as of January
L991. The Project is scheduled to be connected to the power grid in 2001,
therefore, the escalation of the prices upto and including the construction
period may be taken into account. as additional cost. However, it is difficult

for the JICA team to make any projection of the price escalation in Costa Rica
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in the future. For this reason, the loan repayment schedule is formulated

based on the amount of fund requirement estimated at January 1991 prices.

Pirris Project Cost (including the construction cost of the transmission line

from the Project site to Escazu substation)

Foreign Currency . 108,550 x 10°US$ s§
Local Currency 85,880 x 10%uss
Total 194,430 x 103US§
15.3 Income and Cost
The return on investment is the income from electricity sale. It is assumed
that the electric power generated by the Project will be ‘supplied to demand
area through Escazu Substation. The average tariff rate of ICE as of January
1991, which is 0.0533 US$/kWh is used as. the basis of revenue calculation.
The annual operation and maintenance cost of the facilities of the Project is
. o
assumed as below. : S s

Civil facility'éonstruction cost x 0.5Z
Hydraulic equipment cost ' x 1.52
Electro-Mechanical equipment cost x 1.5Z
Transmission facility cost x 1,52

The depreciations are calculated by the straight line method with zero

residual values and the service lives assumed as helow.

Civil facilities : 50 years

Hydraulic equipment : 35 years

Electro-Mechanical equipment : 35 years s
' X

Transmission facilities : - . - 30 years

15 - 2



15.4 Loan Repayment Schedule

The source of funds for loan repayment is to be the operating income (the
electricity sales revenue minus operation and maintenance cost, depreciation,

interest, etc.,) and the reserve for depreciation.

Fund requirement and repayment schedule are shown in Table 15-1, Profit and

loss statement in Table 15-2, and Cash flow in Table 15-3.

As indicated in Table 15-3, the capital costs are recovered from revenues in
the third year after the commencement of operation, and thereafter revenues
exceed capital costs producing profits. Thus it is judged that the capital

investment on the Project can be safely recovered.

15 - 3
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CHAPTER 16 FURTHER INVESTIGATIONS

For the purpose of promoting the Project to the detailed design stape, more
detailed information is required about topographic, geologic and geotechnic
conditions of various civil structure sites proposed in the feasibility

design., This Chapter presents planning of additional investigation works,

such as, topographical survey, geoclogical investigations, and geotechnical
investigations including rock mechanic tests and hydrogeological tests, and
hydrological monitoring data at damsite and power station site which should

be done promptly.

16.1 Topographical Survey

Topographical survey works, as shown in Table 16-1 are necessary at the Pirris
Project area prior to additional investigations and tests and, also, detailed

design works.

Table 16-1  The Necessity of Topographical Survey Works

Site - Survey Method Scale of Map Remarks
Damsite Topographical 1/500 Includes intake
surveying site
Reservoir area | Mapping by aero- 1/1000 Includes quarry
and damsite photographs site and access
roads to the
damsite
Penstock and Mapping by aero- 1/1000 Includes surgetank
P/5 site photographs site & access
roads to P/S
Main structure | Triangulating Connecting with
site (T.5.) and Dam and Power
leveling (B.M.) Plant sites

Note: Areas to be surveyed are shown in Fig.l6-1.
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16.2 Geologica! Investigation
16.2.1 Detailed Geological and/or Engineering Geological Mapping

Prior to commencement of the detailed design works'for the Pirris Project,
detailed geological and/or engineering geological mappings are necessary at
the following site/area: Damsite, intake site, reservoir area, waterway
alignment area, landsiide area located at the upstream side of power station
fP]S) site and quarry éite. General specifications of each mapping are shown

in Table 16-2,

Table 16-2 General Specifications of Additional Geolegical and
Engineering Geological Mapping for the Design Stage

tocation . ' Haterway )
Damsite & Reservoir Alignment Lardside Quarry Remarks
Specification Intake Site Area Roite*1) Area Site -
Topographic Hap to 17500 *2) 1/2000 1/2000 1/2000 1/1000 *2% -
be used (in scale) ' ~ 1/500° | Hot available
: as of July
1991
- o
Outcrop{Bed-rock) 0 0 0 o o : =y
Survey s
Overburden Survey [ o o o 0
Surface Hater 1] 3] o]
Jutcrop Survey i
Lands1ide/Collapse o o o
or Failure) : .
urvey
Additional 0 0 - 0 ) if new photos
Aerophoto are available
interpretation

Hotes: *1) “Waterway alignment" includes headrace tunnel, surgetank {(if necessary), penstock and
powerstation. .

*2) The 1/500 scale map should be provided by a.tdpographical survey,

i

16.2.2 Core Drilling

Subsurface explorations - by core drilling with Lugeon tests and grdundwstér
monitoring are additionally necessary at main civil structure sites and qUarry
site in order to realize the detailed designs on the Project, as shown in

Tabhle 16-3 qnd'Figs.'16~2, 16-3, 16-4, 16-5 and 16-6,
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Table 16-3 Additional Core Drilling

Location Temﬁorary EL. Lenqth Direction Lugeon Groundwater Remarks
0. {m) (n% Test Monitoring
LB-101 n 1,270 150.00 | Vertical 0 o
* .
a | 18102 w 1,149 70.00 { Vertical o o Drilling from
& , Adit LAZ1
ot
b LB-103 w 1,150 10,00 | SI15°W 0 o
+ 60°SW
8
= LB-104 w 1,085 50.00 | N30°H o o
in 65°HH
[1°]
(=7 .
E LB-201 w 1,090 80.00 | Vertical o [5)
e
g .
[N .
i 18-202 w 1,085 30.00 | Vertical 0 o
21 — —
~ § LB-203 u 1,085 50.00 | S30°E Q o
o : 45°SE
% e
8 @
o LB-204 x 1,250 150.06 j Vertical 0 a
& LB-205 5 1,245 150.00 | Vertical 0 [
LB-206 w 1,256 150.00 } Vertical 0 o Sub Total:
10 Holes/950 m
Intake 18-1 1,245~ 50.00 | Vertical - 0 Sub Total:
Site ‘ 1,250 1 Hole/S50 m
Tunnel T8-1 20.00 | Vertical 4 o Quebrada Seca
Route {Partial)
78-2 80.00 | vertical A o Quebrada
(Partial) Hapoleon
Sub Total:
2 holes/150 m
Surgetank PB-101 850 £ 50 50.00 | Vertical A [¢]
' (Partial)
]
Penstock PB-102 750 ¢+ 10 30.00 { Vertical - -
Route
PB-103 650 + 10 30.00 | Vertical - - Sub Total:
. 3 Holes/1i10 m
Powerhouse | PB-104 v 320 50.00 { Vertical - o Sub Total:
Site ) . 1 Hole/50 m
Quarry 0B-1 30.00 | Vertical - o
ite -
Q8-2 30.00 | Vertical - o Sub Total
2 Holes/60 m
Total: | 19 Holes/
1,370m

16 - 3




16.2.3 Adit Exploration

Further exploratory adits are to be excavated at the downstream damsite to
confirm geological conditions and geotechnical properties of the dam abutments
as shown in Table 16-4 and Figs. 16-2 and 16-3. A_dditional in-situ rock

mechanical tests in to-he-excavated adits are proposed as shown in Table 16-4.

Table 16-4 Additional Exploratory Adits at the Damsite

Length {m} . _ ‘
Location Adit El. Co : Plate Block |~ - Remarks
No. (m) . . Jack Shear
: (Existing) {Addi- Test Test
tional)
R LA-1 1,148.73 50.00 30,00 A o Place of B.5.7 in
g 3 : the Existing Adit
3 | =Shet -
sl 8% _ .
2 i {R-5 5 1,110 [ 50.00 v] . o}
3 : - - e
E LA-2 1,160.66 ‘50,00 ] - 30.00 A o Place of 8.5.T in
@ | & : the Existing Adit
i) K o
£ »
g1 5 | a3 | w1,19 0 80.00 - -
el z : +70.00
g| 2
et = LA-4 % 1,110 0 50.00 0 o *Access adit from
= : +40.00 : the downstream
side
Total: 100.00/350 w .
o : Hecessary
A : I necessary

16.2.4 Seismic Prospecting

Seismic prospectings at the damsite (in adits to be gxcavated), the t:utme_l

route and the quarry site are to be carried out, as shown in Table 16-5.
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Table 16-5 Additional Seismic Prospecting

Total Traverse

Location Method of Prospecting Length Remarks
_ ]
Damsite . Vp neasurement in adits 2l0.m - 250 m, To measure in to-be-
: LA-1, LA-2, LA-3, LA-4 (80 m+ 80 m) excavated adits
and LA-5
Quarry site | ' Refraction prospecting AO m - 1,000 m Located on the right bank
’ : around the upstream dam
site

Tunnel Route

1. Queb. Seca*® - | pefraction prospecting 500 m To bedcr?%s checked by a
) . core drilling

2. Québ. Napdieon*3’ Refraction prospecting 500 m To be cross-checked by a
: _ core arilling _

Note: *1) Executions of Vp measurement between adits LA-2 and LA-3 should be decided according to their
geological conditions.

%) *3) Refractzon prospectings are to be carried out aleng both Quebradas around crossing p01nts of
the tunnel routes,

16.3 Material Test {for Coarse aggregates)

Crushing Test shall be conducted for concrete aggregate of the proposed Quarry
site at the right bank of up-stream damsite.

16.4 Hydrological Observation

16.4.1 Installation of Flow GaUQihg Station at Power Station

A flow gaﬁging station shall be installed at the power station site. It is
necessary to observe the water flow at the site for the study of turbine
center height and tailrace water level.

16.4.2 Measurement of River Water Temperature and Air Temperature at Damsite

It is necessary to observe the river water temperature and air temperature at

damsite for the.study of cooling of dam concrete.
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