10,4 Electrical'Equipment

The specifications and equipment layout for the Stage 11 Project are
to be designed on the basis of the Stage I Project 1in consideration
of efficient use of common facillties and ease of operation and main-

_tenance,
10.4.1 Outline of Electromechanical Equipment

(1) Pump~Turbine

Type : Reversible vertical-type Francis pump-turbine

Numberf 2 units
(a) Turbine Mode

. {(Max.) (Normal) (Min.)
Effective head (m) 287.2 282.0 278.4

Discharge (m3/s) 60.7 62.0 61.6
Output (MW) 154 154 150
Rotating speed (rpm) . 360 360 360
Specific speed (m-kW)  119.4 122.3 122.6

(Note) Discharge is approximate

(k) Pump Mode

. o (Max.) (Min,)
Net pﬁhgrhéad (m) 291.4 283,.8
Pump diséhargé (n3/s) 4744 49,9
Input (M) 152 155
Rotating speed (rpm) 360 360
Specific speed (m-m3/s)  35.1 36.8

(Note) Pump discharge 1s approxipate
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(2)  Generator~Motoer

Type 3-ph, AC, synchronous
Generator-motor
Number 2 units

Ceneratér output (HVA) 167

Motor output (MW) 155

Voltage:(kv) 13.8

Frequency (Hz) 60

ﬁdtating speed (rpm) 360

1NQmBe; of poles 20 _

Power factor Generator 0.90 (laggLng)

| , Motor . 0.95 (leading)

, Shért~circuit.ratio__ 1.0

(3) Main Traﬁsformer

Type Dutdoor, 3-ph, forced oil, alr-
cooled

Number 2 units

Capacity (MVA) 167

letage (kV) 230/13.8

With on-load tap changer

10.4.2 Pump-up Starting System

The¢pony_mot0r starting system is to be adopted as main with a back
to Back:stafting syétém-as back—up for the Stage 1T Project simu-
larly to Stage 1. ' |

The spécificatidns of the pony motor starting system are given

below.
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10.4,3

10.4.4

Typé ' 3-ph, induction motor

Number . - 2 units
Mofof output {(MW) 11
Voltage (kV) . 4,16
Fiéquency‘(ﬁz) : E 60

Rotating speed (rpm) -~ 400
Number of pbles. 18

Cbntrol and Protective Relay Device

Conventional types (stationary analog) will be adopted for the
Turbine Governor. (GOV) and Automatic Voltage Regulator (AVR) and
protective relaying devices. On the other hand, with regard to

automatic operation and conirol devices, Programmable Logic

Controller (PLC) will be adopted.

The operating mode is to be the following, similarly to Stage I.

(a) Generating opefation

"(b) Condenser operation

(¢) Pumping operation (pony motor starting and back to back star-
ting)
(d) Spinning reserve operation at pumping mede (ditto)

{e) Generating-pumping (pumping-generating) changeover operation

Transportétion

Transportatign of large artiéles, similarly to the Stage 1 Project,
i8 to be . carried out by barge utilizing the Pasig River which flows

from Laguha'de Bay, the lower reservoir, to the port of Manila.

A cargo lénding' dock and the previously-mentioned crane are
available for unloading of generating facilities such as pump~
turbihé, generator-umotor, transformer ‘etc, for the Stage II
Project.  Transportation from ﬁhe dock to the service building

would be by trailé:_truck.
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Chapter 11 Construction Schedule and Cost

11.1 Construction Plan and Schedule

1l.1.1

‘Feature of Civil Works

The feature of the Stage II Project is that it 1is to be carried oukt
extvemely close by existing powar geuneration facilities.

Accordingly, what musﬁ be paid utmost attention in construction is
to execute work in a manner that no tvouble at all will be caused

operaﬁion and facilities of the existing power plant.

. Particularly, it is necessary for attention to be given to opera-

11.1.2

tion and handling of heavy egquipment in excavation -work, and strict
care must be exercised regarding vibration and flying of rock
fragments caused by blasting. In this respect, facilities for pro-
fectiou agaihSt flying rock during blastiﬁg operations are to be
provided, while concerning_.vibration, work must be perfdrmed
keeping to a low vibration rate said to have practically no

influence on existing structures,

Basic Conditions -

Structures Lo be constructed in the Stage II are penstock of about
1,300 m in lengfh, tailrace, pdwerhodse, switchyard and intake
gates excluding intake structure constructed in Stage I.

Items which would have influences on the comstructior program and

‘work schedule of the Stage Il Project are the following:

(1) National Highway Detour Road

'National Highway Route 321 passes by the bottom end of the
steeply~sloped surface stretch of the penstock. The design
_excavated gradient of this slope is very steep at approxima-
'tély 58 deg and the 1ength'difference of the slope is as much
-as 90 m. The volume of rock excavation at this part will be
'-35,000'm3,:thé:ﬁeriod'pf construction including concrete work
“and . penstock'_instailaﬁion _approximately 20 monfhs, and
_according to safetj measures dufing construetioﬂ works, traf-

fic regulation or road blocks of the national highway will
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become necessary to achlieve both traffic safety and construc—
tion.

In order to avoid this cutting off of traffic and to secure
the overall work schedule for the penstock, it will be
necessary for a detour road and safety countermeasure to be
provided for the National Highway.

The four cases below are couceivable for the detour road and
safety coﬁntermeasure. The estimated cost for eacﬁ measure 1s

glven in parentheses.

Case A: Detour from National Highway Route 321, pass over the

_ intéke access road anﬂ get out to the north side of

Kélayaan Village by a road of 5 km (US%1,600
thousand).

Case B: Detour by a. l-lane tunnel of 5.5 m diameter approxi-

~ mately 265 m at the mountain side of the penstock
area (US5750 thousand).

Case C: Provide a temporary bridge of approximately 90 m at
the tailrace downstream of the powerhouse, pass the
lake side of the substation, and with a new detour
road = of 2,500 m reach the national  Thighway
(us$1,200 thousand).

Case D: Traffic regulation on restricted-time basis (US$700

' thousand).

The problematic points, respectively, of the above four cases

may be considered to be the following:

Case A: Both construction period and construction cost are
problems.
Case B: Since a tunnel would be excavated under the existing
_-penstock, it will be necessary for the construction
Lo be performed carefully glving thorough attention
to prevailing conditions.
Case C: - The route will cross over.the tailrace and construc—
tion will conflict with tailrace work.
Case D: The time_avaiiable for construction will be reduced
‘to pose an _;nflueﬁce .on'.the overall construction
pericd for the penstock and it will not be comple-

tely safe.
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In view of the above, it is thought that Case B will be the
most veasonable when taking into overall account degree of
difficulty, coustruction period, coanstruction cost of the
detour road, and control of the job site. Accordingly, Case B
is to be adopted for rhe detour road and safety measure con-

cerning the National Highway.,
Construction Materials
(a) Cement

Cement plants near the Project site are the ones at the
two towns of Norzagéroy approximately 35 km north of
Maﬁila,and'Binarconan on a peninsuia at the west side of
the nq;thern part of Laguné de Bay. The distances from
the cement plants at these towns to the Project site in
case of taking tﬁe national highway at the north side of
'Laguna dé'Bay are approximately 110 and 55 km, respec-—
tively. The demand for cement in Luzon has been large in
recent years, and there is a tendency for supply not
being able to keep_up; it will be unecessary for supply of
_cement for éonstruction in the Project to be made from a

plural number of cement plants.

{b) Aggfegatés

As aggregates for concrete, the sand-gravel deposited in
the wvicinity of where two tributaries merge at a
~midstream—to-downstream part of the Balanac River, itself
‘a left-bank tributary of the Pagsanjan River, can be uti-
lized.

At this place, térraces are formed by sand-gravel brought
down from the upstream area of the Balanac River. The
thicknesses of these terraces are 3 to 5 m upward'from
Ehe.pfesent river bed, the total area covered estimated
to be more than 30 ha.

As another source of aggregaté, there is the deposit of
mainly agglomerate disintegrated' and deposited at the

river bed from the Lumban PDistrict at the downstream part
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11.1.3

of the Pagsanian River down to the mouth of the river at
Laguna de Bay.

This dep@sited material is slightly coarse—ﬁarticled for
a fine aggregate for .concrete, but it can be used blended

wlth sand obtained elsewhere.
{c) Reinforcement.Steel

A plant manufabturing' steel bars for reinforcement is
located at Novcliches 15 km northeast of Manila.

Steel bars manufactured at this plant will mainly be used
for work in the Stage II Project.

The distance from Woveliches to the Project site is
approximately B5 km taking the route paésing the uorth

side of Laguua de Bay.

Construction Plan and Schedule

Regarding the construckion work of the Stage II Project, as a
result of studies made considering the scale of work, layout of

structures, and otherwlse, the degree of progress in execution of

. work to be done b&rspecial methods for excavation.of rock, tt_is:

thought that a construction period of 3 years and 3 months for the
No. 3 unit, and 3 years and 9 months for the No. 4 unit will be

required.

Assuming that the year of comnissioning of the Stage II Project
will be 1997, it will be necessary for preparations to be made to

start work according'tb the following schedule:
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1990

|
ot
o

1990 - 1

Feasibility Study (11 months)

1990 - 11 - 1991 - 3 Provision and Award of Final Design

. ' | (5 months)

1991 -~ 4 =~ 1992 - 9  Final Design (18 months)

1992 - 10 - 1993 = 3 Financing Formalities (5 months)

1993 - 4 -~ 1993 - 9  Bidding and Award of Contract for
. Construction (Hh moanths)

1993 - 10 N Start of Construction

1997 - 1 & 7 . Commissioning (No. 3 unit: 39 months,

No. 4 unit: 45 months)

The quantities_of'the principal civil works in the Stage 11 are as
given in Table S11-1.

The construction schedule for the Stage 11 Project is shown in

Fig., Sl1-1,

Table 811-1 Principal Civil Works

Ttem Description | ' Civil Works
Power.Intake ' - Concrete 540 m3
Penstock 1D =6.0 - 3.3 m | Ex. in open 266,300 w3

L= 1,300 m Shaft ex. 4,100 3

Concreta 18,500 w3

Powerhouse D = 52,1 - 33.8 m| Ex. in open 166,000 n3
H= 45.4 m Ex. in shaft 46,200 m3

' Concrete 28,600 w3

Drilling & Grouting 17,000 m

Tailrace Ex. in open 41,300'm3
: Dredging 220,000 wd

Concrete ) 2,000 w3

Reinf: conec., Diaphragm 2,000 n?

‘Switchyard . | , ' Ex..in open 300 m?
Concrete 500 m3
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11.2 Estimated Construction (ost

11.2.1

Fundamental Matters

The construction hoét of the Stage Il Project was estimated based
on the design and construction methods, materials and products in
accordance with the technology level that can be expected at the
present time and conéidering the geological conditions of the

Project sites, regional conditions, project scale, etc.

The cost estimate was based on prices as of January 1990, and for

the purpose of calculations in this Report, an exchange rate of

US$1.00 = P22.50 was used.

The estimated items for the Stage iI.Project are as listed below.
As for the.cdsts of rehabilitation work on Caliraya Dam, in addl-
tion to making a review of the amount of inccease resulting.from
inflation from 1986 to January 1990, interest during construction

was taken into account and the tobtal construction cost calculated.
(1) Estimation Items
(a) Civil Works

o Camp Facilities: offices and lodging faclilities
« Temporary Facilities: .access roads, national ‘highway
detour road, electric distribution lines for construc-
tion works
. Waterway structures: 1intake, penstock, tallrace

« Powerhouse and switéhyard: ¢ivil and building works
(b) Hydraulic Equipment: gates, penstocks, etec.’

{c) Electromechanical Equipment: pump~turbine, generator-

motor, control device, switchyard equipment, etc.
(d)f'brédger: drédger, pumpé and soilldelivery pipes

(e) Engineéfing and ‘Administrative Cost: planning, coor-

dination, administration and management, etc.
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(£)

Interest during Construction: interest during the

construction period

(2) Gstimating Criteria

(a)

(b)

(¢)

(d)

Civil Works

For unit price of civil works and hydraulic equipment,'com"
parison studies were made of recent unit construction costs
of NAPOCOR, unit construction prices at project sites under
construction or for which feasibility studies have been
completed in the Philippines, and unlt construction prices
at similar sites in Japan, and thesg were broken dJdown
according to constructioh procedures and estimations were
made Etaking into consideration labor costs, counstruction

materials and machinery costs, etc. 1in the Philippines.
Hydraulic Equipmént

Penstocks, intake gates,. tailrace gates, etc,, would be

imported.
Eléctfical Equipment

Electrical equipment such as pump-turbines, generator-
motors, transformers, etc., are all to be i{mported.

Qutdoor stesl structures are also to be imported.

Dredger

. 0f the dredger and soil delivery pipes required for main-

tenance of the lower channel of the tailrace, pumps would

_ be 'imported from abroad and are to be included under

foreign currency requirements.

The barge and the delivery pipes are to be domestically

produced and thus be covered with local currency.
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(e)

(£)

(g)

(h)

(i)

Engineering and Administrative Cost

Construction manégemgnt cost is generally around 10 to 15
paercent of (a) - (d) costs, but since dam construction,
which generally occuples a large portion of project cost is
not included in the Stage II Project, 6 percent of (a) -

{d) costs was considered to be appropriate in this case.
Compensation Cost

The ltand for the Project is owned either by NAPOCOR or by
the state. According to the results of field investiga-
tions there are no waker utilization rights or fishery
rights 1in the ared which aeed to be compensated,
Conseqguently, as a result of discussions with NAPOCOR, com—

pensation costs will not be included,

Interest during Construction

- As “a result of discussions with NAPOCOR, interest during

construction is to be calculated at 6.33 percent per annum
for foreign currency and 20 percent per annum for local

CUrrency.
Import Duties and Varicus Taxes

Tmport duties on construction machinery, gates, steel
plpes, turbines, generators; gtc., which must be imported
will not be included in view of the fact that the Stage LI
is a national prolect. However, amounts corresponding to
import duties on the above will be calculated for reference

purposes.
Contingenciles

As a result of discussions with NAPOCOR, 10 percent of
foreign currency regulrements and 15 percent of local
currency requirements in the eivil works construction

cost are to be included for contingencies.
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With regard to gates,

only 5 percent of foreign currency requirements Is to be

inciuded.

11.2,2 Estimated Construction Costs

Local and foreign currency requirements and construction costs per
year of the approximate construction cost for the Stage II Project

and the rehabilitation cost for Caliraya Dam are given in Tables

penstock,

and electrical equipment,

$11-2, S11-3, 81i-4, and 811-5, respectively.

Table S11-2 TInvestment Cost

(103 uss)
: Amount
Iten
Fo C. L‘ (9 Total
1. Stage II Project 107,351.9 63,621.3 170,973.2
Rehabilitation Works for :
2. Caliraya Dam _ 4,820 5,598 10,418
Total 112,171.9 69,219.3 i81,391.2
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Table 511-3 Estimated Construction Cost

Unit: 103 US$

Forelgn

Item : Local Total
Currency Currency .
Preparation Works
Camp Facilities 100 900 1,000
Access Road 0 300 300
Temporary Detour Road 380 370 750
Sub-total 480 1,570 7,050
Civil Works |
Upper Canal 62.4 7.6 70
Power Intake 20.4 77.9 98.3
Penstock 1,929 5,070 6,999
Powerhouse 5,487.3 10,054.9 15,542.2
Switchyard 21,2 77.8 99.0
Tailrace and Lower Canal 1,741,9 1,885.1 3,627.0
Sub-total | §,262.2 17,173.3 76,4355
Hydraulic Equipment 16,701 13,749 30,450
Electromechanical Equiphent 60,400 5,800 66,200
Dredger Boat ) 50 700 750
" Project Controlling
Engineering Fee 4,000 150 4,150
Adnministration Cost 0 3,400 3,400
Sub-total 4,000 3,550 7,350
Physical Contingency
Preparation Works 48 235.5 283.5
Civil Works 926.2 2,576 3,502.2
Hydraulic Equipment 835 0 835
Electromechanicasl Equipment 3,020 0 3,020
Dredger Boat : 2.5 0 2.5
Project Controlling 400 532 932
Sub-total 5,231.7 3,343.5 8,575.2
Total (Project Cost) 96,124.9 | 45,885.8 | 142,010.7
Intefest during:Cohstfdctioﬁ“' S
(Interest FC: 6.33%, LC: 20%) 11,227.0 | 17,735.5 |  28,902.5
Grand Total (Investment Cost) | 107,351.9 63,621.3 | 170,973.2
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12,1

Chapter 12 Environmental Assessment

Present Conditions

The physical environment of the Kalayaan Project includes Laguna de
Bay and Caliraya lake, the intermediate wountains and all infrastruc-
tures existing in the proximity and between the two lakes, with a

total population around 1,000,000 people.

The basic environmental problemfof this area is the increasing poliu~
tion.of Laguna de Bay, caused_by human, industrial and agricultural
activities in all of the catchment area. In this framework, the main
environmental impact of the Kalayaan Project (the existing Stage I
and the proposed Stage II) is the "transfer of pollution" from Laguna

de Bay to Caliraya Reservolr.

in‘this_respect, the specific:environmental impact of'Stage 11 will
be marginal, if compared with the effects already produced by the
existing olant:_ in effect, the operation of the Stage II Project
will only modify the volumes of water interchanged dailly between the
two 1akes, while the total weekly fluctuations of the water level in

Callraya will remain unchanged.

In order to assess proper -mitlgation measures, it is therefore
necessary to consider the overall environmental ifmpact, consequent

to thetoperation_of Stage I plus Stage II.

A significant reduction of the pollution of Laguna de Bay will be the
best way to solve also the environmental problem induced by the
operation of the Kalayaan Project. However, it would require compre-

hensive control of all pollution-sources in the entire catchment.

-If a solution of the main environmental problem caused by the opera~-

tion of Kalayaan is to be attempted under the present conditions of

Laguna de Bay, the 'first target will be reducing the area of

influence of the Project to a manegeeble degree, where effective

.mitigation measures may -be produced.

- 06 -



" 12.2 Mitigation Measures for environmental Impact

The. only possibility to achieve such a manageable degree appears to
be to bound a portion of Laguna de Bay, which will then be acting as
the lower reservoir of the Kalayaan Projact, and operate based on it.
In this area water quality_reclémation measures could be adopted,
thus résulting in an interchange of clean waters with Caliraya lake.
This goal, which is certainly outside the seope of the present Study,
is being pursuéd with medium— and long-term programs, not related to
‘the Kaléyaan Prdject; being considered by the Laguna Lake Development
Authority (LLDA).

To achieve this target, two major measures are conceivable.

- Pé:titioning off of a portion of Laguna lake, by means of a dike
constructed in a proper configuratiou, thus forming a downstream

reservoir for the plant's operation;

~ Launching a lake restoration program in the lower reservoir, target
of which will be the improvement of water quallity and limmological

lake conditions.

To dike axis could be located between the Pila and Santa Cruz river
outlets on the southeast side, and the Waglabas and Lubo areas on the
northwest side. The corresponding extension of the lower feservoir
wili be about 100 km? (1/9 of the whole Laguna de Bay extension),

with weekly water level varlatlons not exceeding 20 cm.

The total dike's length will be around 5.5 km. The dike's main body
_will'be interrupted by a mobile barrage of about 250 m length, made
with floating or sinking steel elements, to permit the passage of

large barges and discharge of floods.

One or two navigation channels, allowing the passage of fishermen's
'bbats,,will by-pass the dike, interconnecting the main lagoon's.body

with the lower reservoir.

To achiéve the target of restoring the inside waters, lmplementation

of the eco-technology known as "Wetlands" is suggested.

This technology consists of the purification of polluted waters'by

some species of plants, through their roots apparatus and developing
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gpeclific bacterial activity. The efficiencies of these systems, when
correctly planned and operated, will ceach 60 - 704 in terms of
nutrients (nitrogen and phosphorous) retention, and up te 90% in

terms of turbidity abatement. .

It needs shallow waters, with slight salinity and a slight tidal
regime, and the lower reservolr (the whole Laguna), should be a par-

ticularly suitable environment.

While it is clear that such a program is not intended to solve the
overall pollution problem of the entire Laguna de Bay, its success
may represent. an important contribution and a pilot experience for
the medium~ and long~term programs of the Laguna Lake Development

Authority.

On the other hand, the proposed splitiing of Laguna de Bay will raise
environmental problems of its owu, which must be fully studied and

solved before the program is actually implemented.
In this respect, the main aspects of additional studies required are:

- Hydrodynamic behavior and possible modifications of the water
quality of the entire Laguna de Bay once the separation dike is
built. ' '

- Socioceconomle problems raised by the proposed splitting of the
lake,

- Review _and possible strengthening of the existing Authorlty in

charge of Laguna de Bay,
- Design of the dike itself and of its appurtenant structures.

In addition, the specialized technology to be applied for the water
purification program must be studied and optimized through extensive

field experiments.

Continuous ﬁohitoring of both Laguna de Bay and Caliraya lake will
be needed, and the use of an overall Lake Evaluation Index (LEI) is

suggested.
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Other than the water quality problem discussed, other enviroamental

impacts of the overall Project (Stage I plus Stage I1) are minor.

Some ﬁinor mitigatioh meésure is suggested in any event, as tree
planting along the Caliraya lake shores, to limit soll eroslon con-
sequent to the continuous water level variations, or along the
penstock alignment, also to prevent soil  erosion and to improve

aesthetics and safety.

The implementation of the suggested program will reguire a period of
five yeats, including three years devoted to studies and field

investigations -and experiments.

A preliminary estimate of the cost of the proposed program, to be
reassessed at a more advanced stage, gives a total amount in the
order of US$ 6.0 Millions (30Z foreign and 707 local curtency). This

cost represents about 4% of the investment required for Stage II.
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13.1

Chapter 13. Economic Evaluation

Methods of Econonic Evaluation

The economic evaluation for the Stage II Project has been made

according to;

1) Benefit/Cost Method
2} Egualizing Discount Rate Method,

The total costs of the Stage II Project and its alternative project
wete calcylated respectively for their specified time periods from
the beginning of work to the last year of the depreciation period of
operation., Then conversion was made from the said total 6osts'into

their cumulative present values. The Benefit/Cost Method was used

for finding whether a ratio of benefit/cost of the Stage 11 Project

exceeds 1.0 or not.

The other method is to obtain an "Equalizing Discount Rate" which

equalizes the present values of cumulative costs to be i1ncurred

‘during the specified time period of operation of the pumped storage

power project and that of its alternative project counted from the

commencement of work of the Stage 11 Project. This method was also

‘used to uknow.:if the discount rate obtained d4n the above manner

exceeds a social discount rate of 15% which reflects an "opportunity
cost of capital" prevailingly applied to economic evaluation of pro-

jects in the power sector in the Philippines.
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13.2

Salient Features for Benefit/Cost Caleulations
The assumptions taken up for necessary calculations are as follows:
Table S13-1 Salient Features for B/C Calculations
oy N Gas Turbine Plant
Description Stage 1I Project Project
Output 300 MW 376 MW (Note 1)
{150 MW x 2)
Annual Operation Hours 1,500 trs. 1,500 hrs.
Annual Energy Generation 450 GVh 441 GWh (Note 2)
Station Servlice Rate
- Power (kW) 0.5% 0.6%
- Energy Loss (kWh) 0.6% 0.7%
Transmissioh Loss Rate
—~ Pumped Storage 2% 0%
-~ Generation 27 0%
Forced Outage Rate 0% 84
Scheduled Outage Rate 3.8% 3.8%
(for Repair)
Max. Overall Efficiéncy 710% 0%
Decrease in Output due to '
Ambient Temperature 0% 13.2%
' {Design ambient
temperature 37°C)
Service Life 50 years 15 years
Total Construction Cost 141,50 137.24
(UsS3M)
Outflow of Construction Cost
(uUssm)
1991 0.57
1992 0.57
1993 12,91
1994 24,75
1995 39.12 54.90
1996 45.46 61.76
18.13 20.58

1597
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(Note 1) kW Adjustment Factor

Station Forced Scheduled Output
Service Outage Outage Decrease
Loss Tactor. Rate Rate Rate
" Pumped Storage Plant . {1 — 0.005) x (1 - Q) x {1 - 0.038) x (1 -0
Gas Turbine Plant {1 - 0,006) {1 - 0.08) (1 - 0.038) (1 - 0.132)
= 1.254

~Output of Alternative _
Gas Turblne Plant t 300 MW x 1.254 = 376 MW

{(Note 2) kWh Adjustment Factor

Station Service Transmission

Loss Factor Loss Factor
Pumped Storage Plant _ (1 - 0.006) _ (1 - 0.02)
Gas Turbine Plant (1 - 0.007) (1 -0)
= 0,981

Energy Generation of Alternative Gas Turbine Plant:

450.0 GWh x 0,981 = 441 G¥h

13,3 Benefit/Cost Ratio (Discount Rate: 15%)

The discount rate applicable for economic evaluation of projects in
the power sector of the Philippineé is 15%, 1f necessary calecula-
tions are made at this discount rate, a Benefitjcdst ratio is

obtained as follows:
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Table 813~2 Computation of Benefit and Cost

(In USSM)
Itenm ' - Stage 2 Project Gas Turbine Project
(1) Daily Operation Hours ' 6.0 hrs. 6.0 hrs.
(2) . Anndial Generation Hours 1,500 hrs. 1,500 hrs,
(3) Annual Energy Generation 450,0 GWh ' 441.0 GWh
(4) Comstruction Cost : 141.50 137.24
(5) Annual Operation & 1.70 1.60
--Maintenance Cost
(6) Annual Fuel Cost 13.17 17.30
(7) Annual Cost o 14.87 18.91
(= (5) + (6))

(8) Present Value of
Cumulative Annual Cost 35,05 44,56
= (7} x 2.357)

(9) Present Value of 74,77 66.50
Coanstruction Cost

{10) Adjusted Present Value - 65.65 , -
of Construction Cost
for Stage 1II Project
{= (9) x 0.878)

(11) Total Cost (8) + (103 (8 + (9)
100,70 111.06

As seen from Table 13-2, Benefit (B)/Cost (C) and Benefit (B) - Cost
(C) are as follows:.
B/C
B-C

111.06/100.70 = 1,10
111.06 ~ 100,70 = 10.36 (USSM)

18

The B/C ratio exceeds 1.0 at a social discount rate of 15% reflecting

the opportunity cost of capital which is applied in the Philippines.

As a reference case, the Mission calculated the economic wvalue by
multiplying the foreign currency expenditures of the Stage'II Project
and the alternative gas turbine project with the shadow foreign

exchange rate of 1.2, which is admirted by the Philippine officials
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13.4

in charge of planning. Then the Mission calculated the Benefit/Cost
ratio with the social discount rate of 15%. The benefit/cost ratio
thereby obtained was 1,13, exceeding the value of 1,10 which was

based on the market price.

Equalizing Discount Rate (EIRR)

The equalizing discount rate was obtained by calculations of the
total costs of ﬁhe Stage II'Project and 1ts alternative gas turbine
project. The equaliziﬁg discount rate is found to be 21.15%. This
rate exceeds  15% which is established as a soclal discount rate to
reflect theroppdrtunity cost of capitél for pfoject evaluation in the
power.sectqf in the Philippines. Accordingly, this indicates the
economic viabiiity of the Stage 11 Project.
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14.1

Chapter 14. Financlal Analysis

Loan Conditions

The loan conditions concerning foreign and local currencies used in
the financial analysis are applied to 4 cases consisting of the prin-
éipal case and 3 reference cases, and repayment schedules are pre-

pared for each case.
* Principal Case {International Financing Agency A)

Loan in Foreign Currency
Interest Rate . : 6,33% per annum
Commi tment Charge: 0.75% per annum
Loan Term : 20 years (from loan agreement date)
Grace Period : 7 years

Repayment Period : 13 years
* Reference Case 1 (Bilateral Official Financing Agency)

Loan in Foreign Currency

Interest Rate :+ 2.70Z per annum

‘Service Fee : 0.1% of total 1oan_aﬁount

Loan Term t 30 years (from loan agreement date)
Grace Period : 10 years

Repéyment Period : 20 years

* Reference Case 2 (International Financing Agency B)

Loan in Fbréign Currency
.Inéerest Rate : 7;75% per annum
CoﬁmitﬁentaChafge: _0.75% per annum
Loan Term : T 20 yeéfs (from loan agreement date)
Grace Period t 7 years

Repayment Perlod : 13 years
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* Reference Case 3 (Export-Import Bank)

Loan in Foreign Currenéy
Interest Rate . : 7.3% per annum

Commitiment Charge: 0.5% per annum

Loan Term 1 14 years (from loan agreement date)
Grace Period =~ : 7 years
Repayment Period : 7 years

In working out funding programs in the local currency portion, an
interest rate of 20% per annum was appiied commonly to local funds -
in the four (4) caées.. The loans in the local currency portion are
to be repaid in 10 yeérs from the start of operation of the power
plant., = Other than the above, the exchange rate 1s to be US51.00 =
P22.50.

14.2 Cumulative Balance for 50 Years

The repaynment schedule, profit and loss, and cash flow for each of

the four (4) cases were prepared. The results are shown below.

Cumulative Balance for 50 years

Principal Case + US$74.045 Millions
Reference Case 1 + U8594,184 Millions
Referénce Case 2 + US$59.&81 Millions
Reference Case 3 + US894.042 Millions

14.3 Rate of Return of Stage II'Project

The ratlos between fixed assets in operation and operating income

(Profit) are as shown in the following table.
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(%)

Period
10 Yrs | 20 Yrs 30 ¥rs | 40 Yrs 50 Yrs
Order
Average | Average | Average | Average | Average
Item
Principal Case 2.363 2.658 3.038 3.545 4,253 3
Reference Case 1 2.604 2.962 3.385 2.950 4,740 1
Reference Case 2 2,298 2.585 2.954 3,447 4,136 4
Reference Case 3 2.423 2.726 3.116 3.635 4,362 2

i4.4 Unit Price of Electricity to Obtain an FIRR of 15%

In the Study the income and cost of each year 1s assumed to be
constant for 50 years from the commencemeht of operation of the
Btage I1. The figures of the construction cost, OM cost and fuel
cost were converted into the cumulative present values thereof at the
beginning of the year of 1991 when work for the Stage IT Project is
expected to commence. As a result, the cumulative present value of
"Cost" amounted to US$114.70 Millions. The unit price of electricity
pér kWh in case of 450 GWh available at the generation end amounted
to P2,13584,
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