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1. 11 F&ALA-MM

MINUTES OF MEETING
BETWEEN
NEPAL ELECTRICITY AUTHORITY
AND
THE PRELIMINARY TEAM
OF
JAPAN INTERNATIONAL COOPERATION AGENCY
~ ON
THE DEVELOPMENT OF KULEKHANI-III
HYDROPOWER PROJECT
IN
THE KINGDOM OF NEPAL

21 March 2001

Kathmandu
plul Don /1
_ /7///’?/)4/\ / e
Mr.Bisnu Bam Malla Dr. Akira NIWA
Managing Director Team Leader,

Nepal Electricity Authority (NEA) Japan International Cooperation Agency
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Introduction

The Preliminary Team (hereinafier referred as the Team) for the Study on the
Development of Kulekhani-IlI Hydropower Project in the Kingdom of Nepal
(hereinafter referred to as “the Study”), headed by Mr.A. Niwa, was dispatched by
the Japan International Cooperation Agency(JICA) from 13th of March through
22nd of March, 2001. The Team had a series of discussions with the authorities
concerned of the Kingdom of Nepal (hereinafter referred to as “Nepalese side”),
especially with Nepal Electricity Authority (NEA) regarding the Study.

Discussions were conducted in a friendly and cordial atmosphere and both sides

agreed to record the following points.

A list of those who participated in the discussions is attached herewith (See Annex

1).

Urgent needs of Implementation of the Project
The Nepalese side requested to the Team the earliest commencement and efficient
coordination of the Study because of the immediate needs to contain peak demand
of power supply. Though the Team regards the situation, however, they suggest
making a precise study in order to introduce successful implementation of the

Project.

Necessity of Upgrading Feasibility Study

1. The Team recommends upgrading an existing Feasibility Study of Kulekhani-III
Hydropower Project which had been conducted by NEA. The outline of the study
which particularly focuses on geological and environmental issues as well as

economic evaluation of the project is shown as Annex 3.

2. Nepal side has agreed the necessity of upgrading the Feasibility Study and to carry
out topographic survey and geological investigation prior to the commencement

of the Study by themselves.
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Outline of Upgrading Feasibility Study

1. Topographic survey
The team suggested preparing detailed geological maps covering all the project
area with the scale of 1:5,000 and as for powerhouse area with the scale of 1:1,000

for an efficient conduct of following study works.

2. Geological survey _

1) Some drillings are required at regulating dam site, powerhouse site and tailrace
alignment of Kesadi Khola across MBT (Main Boundary Thrust). Particularly,
the team expressed the importance of drilling investigation at MBT.

2) Surface geological investigation on tunnel route and catchment area of
regulating pond, and investigation of landslide and debris flow on the
catchment area.

3) The team showed a great concern of the delay on the progress of exploratory
adit, which is now under construction as a part of the geological investigation
of underground powerhouse cavern. To cope with this situation, JICA team
proposed to divert the direction of adit towards north by about 30 degrees and

to change the dimension of the adit to a 1.7m x 2.0m rectangular section.

3. Supplemental EIA Study
The Team was provided a draft final EIA report of Kulekhani-1IT Hydroelectric
Project and staff of NEA explained major environmental issues of the project.
The report conforms to requirement of EIA Regulation in Nepal. From the
viewpoint of environmental guidelines, of international financing agencies,
however, supplemental study should be conducted as follows:
1) Ecosystem in downstream area should be surveyed additionally;
2) Mitigation measures and monitoring plan should be more concretely defined,

3) Criteria for monitoring should be also clearly defined.

4. Conceptual Schedule to the Implementation of the Project
The team explained a provisional idea of study plan and its schedule. In this regard,

. if the Government of Japan (GOJ) agreed to provide a loan for implementation of

ey 'lura‘.‘\__.
. /
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the project through JBIC based upon results of upgrading feasibility study , a
detailed design study would be conducted by JICA. The study work should be
done with consultation with JBIC and other related agencies of GOJ. A conceptual
schedule to the implementation of the project shown as annex 2 and 3 was agreed

by the both sides.
BLs! %
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Annex 1

List_ of Members

Nepalese Side

Nepal Electricity Authority (NEA)

Mr Bishnu Bam Malla, Managing Director
Mr.PM.S.Pradhan, Chief, Planning and Administrations
Mr.D B.Thapa, Chief, Development

Mr.B.R.Regmi, Director, Civil Design

Mr.G.N Mishra, Project Manager of KL-III

M. U.D.Bhatta, Chief, Environment Division

Mr. R.Chaudhary, Assistant Manager, Environment
Mr.K.N. Kafle, Assistant Director, Eng.Geology

Japanese Side

JICA Study Team
Dr. A. Niwa, Senior Advisor (Power Development), TICA
Mr. H. Takata, Deputy Director, Planning Division, Mining & Industrial Development
Study Dept., JICA
Mr. H. Arai, Specialist for Economic Cooperation, Financial Cooperation Division,
Ministry of Economy, Trade and Industry (METI)
Mr. K. Umetsu, Program Officer, Energy & Mining Development Study Division, JICA

Mr. S. Yamakawa, Consulting Department, INA Corporation.
Mr, M. Kawahara, NEWJEC Inc.
Mr. S. Kawada, Kokusai Kogyo Company Ltd.

Ms. R. Hagiwara, Assistant Resident Representative, JICA Nepal Office
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L INTRODUCTION

In response to the request of His Majesty’s Government of Nepal (hereinafter

referred to as "HMG/N"), the Government of Japan hﬁs decided to conduct the Study on
the Development of Kulekhani-IIT Hydropower Project in the Kingdom of Nepal
(hereinafter referred to as "the Study") in accordance with the relevant laws and
regulations in force in Japan.

Accordingly, Japan International Cooperation Agency (hereinafter referred to as
"JICA"), the official agency responsible for the implementation of the technical
cooperation programs of the Government of Japan, will undertake the Study in close
cooperation with the concerned authorities in Nepal in accordance with the relevant
laws and regulations in force both in Nepal and Japan.

This document sets forth the scope of work for the Study as following.

II. OBJECTIVES OF THE STUDY
The objectives of the Study are:

(1) to formulate the optimum plan and to assess technical, economic and financial, and
environmental feasibility (the first phase Study) of the Kulekhani-IIl Hydropower
Project(hereinafter referred to as "the Project” ) and to formulate the Detailed Design of
the Project if required conditions are fulfilled after the first phase Study, and

(2) to carry out the technology transfer to Nepalese counterpart personnel in course of

the Study.

HI. SCOPE OF THE STUDY
The Study shall be carried out in the following two (2) phases.

In the first phase, upgrading feasibility study will be carried out. If the Government
of Japan agreed to provide a loan for implementation of the project through Japan Bank

for International Cooperation based on the results of upgrading feasibility study, a

detailed design study would be conducted by JICA. /c o
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-First phase (Upgrading Feasibility Study)

The Study of this phase will be carried out in the following three (3) stages.

In the first stage, review of the previous studies will be carried out. In the second
stage, field investigation work and supplemental environmental studies are to be

conducted. In the third stage, design and economic evaluation will be made.

(1) Review of Previous Studies

This stage consists of the following major work items;

1) Review of previous studies

- Power demand and supply plan will be reviewed and updated.

- Review the previous study results with reference to the following items;
*Review and study of the design of regulation pond for its sedimentation,
sediment-scoring method, and costs of these countermeasures.
*Study of the results of the surface geological reconnaissance around the
terrain where the underground power station is proposed and check the
location is suitable or not.

*Study of the alternative route of the tailrace tunnel and/or crossing at the MBT.

2} Justification of Kulekhani-III Project
- Carry out the necessary study to justify the Project.

3) Provisional conceptual designs

- Prepare provisional conceptual designs based on the studies mentioned above.

4) Planning of site investigation works
- Planning and preparation of contractual work of the site investigation works

based on the conceptual design.

(2) Field Investigation Works

This stage consists of the following major work items;
1)Topographic Mapping 7- e
| -39 -




-Topographic Mapping shall be done by Nepal Electricity Authority (hereinafter

referred to as “NEA”) in advance of the commencement of the Study. oy

2) Geological reconnaissance
-In order to obtain geological information for the preparation of provisional
conceptual design, geological reconnaissance is to be carried out especially for
the catchment area of the regulation pond and the terrain of the proposed tunnels

and underground power station.

3).Geophysical Survey
-Geophysical survey consisting of seismic refraction survey and/or electrical
profiling will be carried out in order to investigate the geological condition of

the tailrace and its outlet portion.

4) Drilling _
-Drilling will be carried out for the investigation of rock types and properties for
the various structures, such as tunnels, dam, underground powerhouse and bridge

foundation.

5) Test adit
-Test adit shall be done by NEA in advance of the commencement of the Study.

6) In-Situ Rock Test
- In-Situ Rock Test shall include standard penetration test, permeability test,
dilatometer test and observation of rocks by bore-hole camera and plate loading

test and block shear test in test adits.

7) Construction material survey
- Construction material survey will be carried out for the investigation of

availability, location, quantity and quality of material suitable for use in

construction.
truction 7 0
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8) Laboratory Test
- Laboratory Test will be composed of unit weight measurement, ultrasonic
measurement, uniaxial compressive test and tensile strength test of rock

specimens from drilled cores.

(3) Supplemental Environmental Studies
1) EIA on Transmission Line

- EIA on Transmission Line shall be conducted by NEA.

2) Review of EIA (Environmental Impact Assessment) conducted by NEA
- EIA conducted by NEA shall be reviewed.

3) Planning of eco-system survey

- Prepare survey planning for eco-system.

4) Field investigation for eco-system

- Carry out the additional EIA field investigation on eco-system.

5) Assessment of Impact
-Impact shall be assessed and additional EIA report on eco-system shall be

made.

(4) Design and Economic Evaluation
1) Optimization study

- Carry out optimization study.

2) Design of various components of the Project, Construction Method and
Schedule
- Review of the provisional conceptual design and carry out the design.
- Review the previous construction works carried out in Nepal.

- Carry out FE M. stability analysis of underground powerhouse.
7’ o
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3) Cost estimation

- Estimate construction costs taking into account of environmental mitigations.

4) Financial and economic analysis

- Carry out financial and economic analysis.

-Second phase (Detailed Design)
The Scope of the second phase (Detailed Design of the Project) of the Study will be
discussed after the Government of Japan decided the commitment of the loan for the

Project and before the commencement of the second phase.

IV. STUDY SCHEDULE
The Study of the first phase shall be carried out in accordance with the attached

tentative schedule in approximately sixteen (16) months (Refer to Annex 1).

Y. REPORTS
JICA shall prepare and submit the following reports to NEA during the first phase:
(1) Inception Report (Ic/R)  (10) copies
(2) Progress Report (Pr/R)  (10) copies
(3) Interim Report (It/R) (10) copies
(4) Draft Final Report (Df/R) and its summary (15) copies
NEA will provide JICA with written comments on the DfR, within one (1)

month after the receipt.
(5) Final Report (F/R) and its summary (30) copies
JICA will submit Final Report to NEA within one (1) month after receiving the

comments from NEA.

6/ 7 ¢ e
i ,”

_ 42 -



V1. DIVISION OF TECHNICAL UNDERTAKING
The division of technical undertakings by NEA and JICA of the first phase Study

1s detailed in the annex 2.

VII. UNDERTAKING OF NEPALESE SIDE
(1)  To facilitate smooth conduct of the Study, Nepalese side shall take the following

necessary measures:

1) To secure the safety of the Japanese Study Team (hereinafter referred to as "the
Team™);

2) To permit the members of the Team to enter, leave and sojourn in Nepal for the
duration of their assignment therein, and exempt them from alien registration
requirements and consular fees;

3) To exempt the members of the Team from taxes, duties and other charges on
equipment, machinery, and other materials brought into and out of Nepal for the
conduct of the Study;

4) To exempt the members of the Team from income tax and charges of any kind
imposed on or in connection with any emoluments or allowance paid to the member of
the Team for their services in connection with the implementation of the Study;

5) To provide necessary facilities to the Team for the remittance as well as utilization
of the funds introduced into Nepal from Japan in connection with the implementation
of the Study;

6) To secure permission for entry into private properties or restricted areas for the
conduct of the Study after having necessary consent from the concerned authorities and
mndividuals;

7) To secure permission for the Team to take all data and documents (including maps
and photographs) related to the Study out of Nepal to Japan as per the Nepalese law;
and

8) To provide medical services as needed. However, those expenses will be

chargeable to the member of the Team.

(2) Nepalese side shall bear claims, if any arises against the members of the Team

resulting from, occurring in the course of, or otherwise connected with the discharge of

Ve




their duties in the implementation of the Study, except when such claims arise from

gross negligence or willful misconduct on the part of the members of the Team.

(3) NEA shall act as the counterpart agency to the Team and also as a coordinating
body in relations with other governmental and non-governmental organizations

concerned for the smooth implementation of the Study.

(4) NEA shall at its expense provide the Team with the following in cooperation with
other related organizations concerned:

1) Available data and information related to the Study;

2) Counterpart personnel;

3) Suitable office space in Kathmandu

4) Suitable accommodation at the Site at Kulekhani ; and,

5) Credentials and identification cards.

VIIL. UNDERTAKING OF JICA
For the implementation of the Study, JICA shall take the following measures:

(1) To dispatch, at its own expense, the Team to Nepal; and
(2) To pursue technology transfer to the Nepalese counterpart personnel in course of the

Study.

IX. CONSULTATION
NEA and JICA shall consult with each other in respect of any matters that may arise

from or in connection with the Study. They can make some changes, additions, and
deletions after mutual consent, if necessary. However, such changes, additions, and

deletions shall not affect the objectives of the Study. /C/ o
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Technical Undertakings by NEA and JICA

Annex 2

[ NEA | JicA | Remarks
1 Review of Previous Studies
(1) | Review of Previous | Reports, Carry out the NEA's previous F/S & D/D
Studies documents, data works
(2) 1 Justification of Provide necessary | Camy out the Power demand & supply plan,
Kuiekhani il Project | reports, documents, | works economical viability peaking
data option in comparison with
alternative power source
(3) | Provisional Provide necessary [ Carry out the Optimurm peak capacity,
Conceptual Designs | reports, documents, | works technical viability with respect
data o geological aspects (flood,
sediment, stability}
{4) | Planning of Site Provide necessary | Carry out the Contractual works for site
investigation Works | reports, documents, | works investigation works at
data underground powerhouse,
regulating dam, waterways
2 Field Investigation Works
(1) | Topographic Carry out the works | Review Scale 1/5,000 for Project Area
Mapping + scale 1/500 for structure
components
(2) | Geological Carry out the works | Review and Analysis by areal photo +
Reconnaissance + Counterpart Carry out surface reconnaissance,
personnel mapping works for underground
powerhouse, waterway, dam
site
(3) | Geophysical survey | Provide previous Carry out the Tailrace & outlet
data works
(4) | Drilling Provide previous Canry out the Dam axis, underground
daia works powerhouse, lunnels, bridge
(5) | Test Adit Carry out the works Access to underground
) powerhouse + branch to
dropshaft and transformer
gallery
(&) | In-Situ Rock Test Provide previous Carry out the Underground powerhouse and
data works dam site
(7} | Construction Counterpart Carry out the Concrete aggregates
material survey personnel works
(8) Laboratory Test Provide previous Carnry out the Underground powerhouse and
data works dam site
3 Supplemental Environmental Studies
(1) | ElA on Transmission | Carry out the works | Review and Confirmation of EIA
Line advise implementation
{2} | Review of EIA Provide necessary | Carry out the Ecosystem, river flow, land
Conducted by NEA data works acquisition and compensation
(3) | Planning of Provide necessary ; Carry out the Aquatic life, vegetation,
Eco-System Survey | data works terrestrial fauna
{4) | Field Investigation Counterpart Canry out the Two times (Dry season and
personnel WOorks rainy season)
(8) | Assessment of Counterpart Carry out the Impact assessment, mitigation
Impact personnel works measures, monitoring plan
4 Design & Economic Evaluation
(1) | Optimization Study Counterpart Carry out the Project scale, optimum power
personnel WOrks development plan
{2} | Design of Various Counterpart Carry out the Intake, tunnel, dam, penstock,
Components of the personnel works underground powerhouse,
Project/Construction tailrace & outlet, switch yard,
Method interconnection line /
construction schedule
(3) | Cost Estimate Counterpart Carry out the Estimation of work guantities
personnel works
(4) | Financial and Counterpart Carry out the Project evaiuation from
Economic Analysis personnel works economic and financial
viewpoints
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MINUTES OF MEETING
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NEPAL ELECTRICITY AUTHORITY
AND
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ON
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HYDROPOWER PROJECT
IN

THE KINGDOM OF NEPAL

17 May 2001
Kathmandu

P -

Mr. Bishnu Bam Malla /" M. Yuji Otake
Managing Director Team Leader,
Nepal Electricity Authority Preparatory Team,
Japan International Cooperation Agency
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Introduction

The Preparatpry Team (hereinafter referred to as “the Team™) for the Study on the Development
of Kulekhani-ITI Hydropower Project in the Kingdom of Nepal (hereinafter referred to as “the
Study”), headed by MrY.Otake, was dispatched by the Japan International Cooperation
Agency(hereinafter referred to as “JICA™)} from 8th through 18th of May, 2001. The Team had a
series of discussions with the authorities concemned of the Kingdom of Nepal (hereinafter
referred to as “Nepalese side™), especially with Nepal Electricity Authority (hereinafier referred
to as “NEA”) regarding the Study.

Discussions were conducted in a friendly and cordial atmosphere and both sides agreed to record

the following points.

A list of participants in the discussions is attached herewith (See Annex 1).

1. JUSTIFICATION OF KL-IIT

NEA provided daily load curves for the Team, which were recorded at 13 selected days from 1998
to 2000, as a recent sample record in the winter season,  According to NEA, crucial power shortage
in capacity and energy has arisen recently because of rapid increase of demand in the winter season
as depicted in the record.  The record also suggests that the annual growth rate of energy demand in
the winter season is more than 15% between the year of 2000 and 2001.

NEA made presentation in the meeting on 15th of May to explain their power development plan
(PDP) by the fiscal year of 2007 based on their forecasted demand. According to PDP, shortage of
peak and energy supply is expected from the winter season in 2007 although the first unit of
Kaligandaki A project is planned to be put into operation in December 2001. The key points of
NEA's PDP are the followings;

1) The demand forecast was made based on the demand forecast in base case made in "Power
System Master Plan for Nepal" in 1997, considering recent rapid increase of demand in the
winter season.

2) Planned hydropower projects listed in PDP are the projects that are under construction or
committed at present.

3) Firm capacity in peak time of Kaligandaki A is planned as 144 MW even in the winter season,
which is same as installed capacity of the project.

4) The total installed capacity of existing thermal power stations is 5IMW. However, only
32MW is assumed to be available in PDP up to the fiscal year of 2007 because 2 of 6 units of

- 48 -
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the Duhabi Multi-fuel Thermal Station (39MW) are out of order and 22MW is now available,
Other small stations also seem not to be functioning at full capacity at present. New thermal
projects are not planned and no station is planned to be out of operation in PDP.

5) Some 50MW could be imported from India and import tariff is cheaper than average NEA
selling price. However, period, timing and quantity to be transmitted to the Nepal national grid
from India are not reliable and transmission capacity is limitted. Therefore, no import of

power is planned in PDP except 26MW which is contracted amount to be imported from India.

The Team suggested that the optimum development plan of Kulikhani-III should be made on the
basis of demand forecast and supply plan for longer period. NEA agreed that simulation analysis for
that reason would be carried out in the Study, in which commencement period of project operation is

optimized.

2. TEST ADIT WORK _

The Team strongly requested NEA to complete test adit work before the end of August 2001, as
previously agreed upon in the Minutes of Meeting of 21 March 2001. NEA, by referring o some
obstacles experienced lately and expected to rise ahead in the work, indicated various difficulties to
accomplish the original target date. NEA then propoesed a new target date of end of November 2001,
and promised to fulfill the requirement by all means. It was agreed that further delay in the test adit
work shall result in serious consequences in the progress of the upgrading feasibility study.

For NEA’s new proposal, the Team explained that the Study will not be able to start until
substantial completion of NEA’s test adit work, and indicated postponement of the commencement
date, namely of starting the Study from December 1, 2001. NEA agreed in principle on the Team’s
proposal on the schedule change, and requested the Team to make further effort to start on the earlier
date. The Team eventually agreed to start the Study from the beginning of November 2001.

According to the division of technical undertakings mutually agreed upon, NEA is required to
carry out before the end of November 2001 geological reconnaissance, preparation of geological
observation chart of test adit, and preparation of geological map of powerhouse area on Scale 1:500
topographical map. NEA has to conduct geological analysis on dolomite layer distribution to fix
alignment of test adit for the planned underground cavems. NEA requested the Team to dispatch an
engineering geologist to the site as soon as possible for the purpose of giving advice and monitoring

of the progress of site investigation work.
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The Team stated that NEA shall make all the efforts to accelerate the progress of test adit work,
and indicated that site investigation work for the transformer gallery might be omitted this time.

NEA understood this idea, and promised to reconsider the work schedule.

3. STUDY SCHEDULE

The Team presented a new Study schedule with span of nineteen(19) month including report
submission. NEA requested that the first phase study including report submission shall be sixteen
(16) months and completed within year 2002, as previously agreed in the Minutes of Meetings of 21
March 2001.

It was agreed that two (2) months reduction will be accomplished by shortening of work duration
for cost estimation and financial and economic analysis, and finally the study schedule for the first
phase study will be sixteen months including report submissions as agreed on the tentative study
schedule in the Scope of Work.

The Team stated that implementation for the next phase study could be materially started after
submission of draft final report, and agreed to recommend Japan Bank for International Cooperation

to take a special consideration for the next phase as soon as possible.

4. COUNTERPART PERSONNEL

NEA requested the Team for consideration of counterpart personnel training in Japan to be a part
of the Study. The Team agreed to convey the request to the Government of Japan. The Team also
agreed to advise the Japanese Study Team to stay in Nepal as long duration as possible. The tentative
schedule of the Study as attached to the agreed Scope of Work will be finalized for the appropriate
number of counterpart personnel and duration of stay in Nepal at the time of submission of the
Inception report. The tentative schedule of stay in Nepal and in Japan is attached herewith (See
Annex 2).

5. SUITABLE OFFICE SPACE

The Team explained that office spaces are essential for the Japanese Study team to carry out the
work in close collaboration with counterpart personnel and other concerned officials, and requested
NEA to allocate office space both in Kathmandu and at the Kulekhani site with suitable space to
accommodate the Japanese Study Team at the site. NEA agreed to provide at its expense the office
space with basic facilities from November 2001 for the Japanese Study Team both in Kathmandu

and the site. }’E,o
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6. EQUIPMENT
NEA requested the Team to provide two vehicles for the smooth implementation of the Study.

7. EIA ON TRANSMISSION LINE

NEA explained that Kulekhani-IlI power will be connected to the Nepal Central Grid System via
the redundant space in the existing double circuits transmission between Kulekhani-1I and Hetauda
Substation. The Team expressed concerns for the possible requirement of EIA, and requested to

mclude in the scope of work. NEA agreed to this request, and further necessary study on this matter
will be carried out by NEA.

8. PUBLIC NOTICE

Both sides agreed on the importance of including public notice during the Study. NEA will take
necessary steps to inform the public well about the project during the Study period and the Japanese
Study Team will support and advise NEA on this matter. The detail of the public notice will be

finalized at the time of submission of the inception report. 7 o
- 4
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Annex 1
List of Members

Nepalese Side

Nepal Electricity Authority (NEA)

Mr.Bishnu Bam Malla, Managing Director
Mr.P.M.S.Pradhan, Chief, Planning, Finance and Administrations
Mr.D.B.Thapa, Chief, Development '
Mr.B.R Regmi, Director, Civil Design Department
Mr.G.N.Mishra, Project Manager of KL-IIl

Mr.U.D.Bhatta, Chief, Environment Division

Mr. A N.Chaudhary, Joint Director, System Planning
Mr.M.P.Pradhan, Manager, LDC

Mr.S.S Shrestha, Deputy Director of KL-1II

Mr.K.N. Kafle, Assistant Director, Eng.Geology
Mr.R.Chaudhary, Assistant Manager, Environment Division

Japanese Side

JICA Study Team
Mr. Y. Otake, Director, Energy & Mining Development Study Division, JICA

Dr. A. Niwa, Senior Advisor (Power Development), JICA

Mr. T. Taguchi, Trade Finance and Economic Cooperation Division, Ministry of Economy, Trade
and Industry (METI)

Mr. K. Umetsu, Program Officer, Energy & Mining Development Study Division, JICA

Mr. K. Inoue, NEWJEC Inc.

Mr. M. Kawahara, NEWIJEC Inc.

Mr. K. Watanabe, Construction Project Consultants Inc.

7m

- 52



Hodey jeulf 1Y/

7!0

Hoday jeuld yeaq @ y/iug Hoday w2l y /Yy
Hodsy ssauBoid : y/id ‘Hoday uondaou] : y,/9)
d/4 d/4a H/A _ EZERIEE
v v v v v suoday Jo uoissIugng

- 1 . T e

- B3 -

Elefrjerjrrjorps|s|efojsiv|e{zlt [er|ttiot|elgislolg
200e 1002 Yauoy Jepusjen

cijorisrvlet{ai[iifor]e s Jco s v ele] ] [ 1 [ 11 YIUoW 338f0.id

Apnig Aupqisead oy} 104 8[NPOYSS [BUOISIACIY

Z xeuuy



0O goog



gog boobobodd

oo ooooboboboobbbbbb
oo ooooboooboobbbobon
oo ooooboooboobbbobon
gbobobogooborresnonoonoooooboobobobooobooboDbed
obob0ob0obOobOobooboobooobobobobOoDrg9resn oo
gddooooooooosowbooobboobobobbbboboobbbobon
oo ooooboooboobbbobon
goggbobbobbodooooobobobobbood

g 0O ooooobon

Energy 88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98
Sources
Traditional 5234| 5,329| 5,478 5,640 5,776 6,008 6,154 6,131| 6,259 6,390
Fuelwood 3,986 4,031 4,128 4,236 4,315 4,504 4,604 5,484| 5,598 5,716
Agri.Waste 753 798 844 893 945 969| 1,007 244 249 254
Animal Dung 495 500 506 511 516 535 543 403 412 420
Commercial 289 293 346 493 580 509 547 662 743 770
Petroleum 204 242 248 384 458 389 414 511 515 536
Cod 45 7 48 54 65 61 67 71 160 166
Electricity 40 44 50 55 57 59 66 67 68 68
Others 13
Total 5523| 5,622 5,824| 6,133 6,356 6,517 6,701 6,793| 7,002 7,160

O0: Federation of Nepalese Chambers of Commerce and Industry (FNCCIHO O 0O O O O O "Nepal
and the World A Statistical Profile1999"0 0 0 000 0O0OO0OCOOOOO

goobobboboooogoebrP oo swbbboooooon
goubogbbooobtogoboobboobboobboobbogoobb
goubogbbooobtogoboobboobboobboobbogoobb
goubogbbooobtogoboobboobboobboobbogoobb

goog

goubogboboobobtooobogbboobboobboobuooon
goubogbbooobtogoboobboobboobboobbogoobb
goubogbbooobtogoboobboobboobboobbogoobb
gobooboboogoooooo

oot oOboogd
gooboboobboooooobobbbooooooboobo3bobbouad

- B -



NPCOODODODOOOOOOO
0 Water & Energy Commission (WEC)
0000000 bO0o0oO0oooDoooDoOOooDDbOoobOoobOoooo
O000ooome7snono CiIbDAODOODODMmMOO (WECS) O 1982
oooooooMowROOOODOODODOO
O Ministry of Water Resources [0 MOWRLI
O000O0O0O0ODODOONEADODOODODODOO
0 National Planning Commission (NPC)
5000000000000 0000DbOODO0DOO0OO0OO0ObOoDbDOoDOGg
O0000DbO0ODOOoDOoDOoooooo

O0O00O0DOOMinistry of Financel O OO DOUOOODODOOOOOOOO
gooouououoooobbbbibobboooooooooobbobobbbb
gooooo

00000bO0bO0bOO0oDO0oDOooDOooDO0DooDoobOOobOOoMOWRO OO
00000000 Department of Electricity Developmentl 0 OEDO O O O O
O0O00O0OOMOWR ODOOODOONEAOOUODOODOED O 1993 0 7 OO
Electricity Development Center 0 00 MOWRO OO OOOOOOOOOOO
0000000000 DO0ODO000O00O0o0ooOOoOobDOoOobOOoOooDoOooDO
O000000ODO0ODO0O DOEDODOODODOONEAODODODODODOO
O000000DO0ODOO0 Private Company Act0 000000 D0OODOOOO
oo0o0o0obOobO MOWROODOOOODODODODODODODOOOO

0000000 DOO0OD0ODO0ODO00DO00DO00OD0oOoDOOoOoDOoOooDoOoon
0000000000000 —000000000D0000d0Butwal
Power Companyl Andhi Khola & Jhimruk O OO 0O 0O016 MWOO OO O O
000000000 Khimti KholaOOOODOODOODOe0o MWODOODOODOO
0000000DbO0DbO0DOO0Oo300D0D00ooooOob0obOobOobDOoDO
O000D0OO0NEAODODODODOOOODOODODO NEAODODODO
0000000000 DO0ODO00DO00DO0o0ooOoOobDOoOobOOoOooDOooDO
O0oooooboo

gagg obOooo

gooooooooobobbbbbbiboobooooooooooooon
goobobbbobooggooobbbobbboooooooboobooooooo

- 56 -



00o0oo0ooobobb0oooooboooooobooooooboooo
0o0o0ooboobooooooobog
0000o0ob0o0b0ooboooDb0ooboooDbooboooD1991000d
Butwal Power Company O 0000000000000 19930000000
0o0o0oo0oooobobb0oooooboooooobooooooboooo
ood
00o0o0ooooOoObObObO0000000000UoDoDoDbDDbOD0OONEA O
19920 000000000000 DO0O0O0OODOO0DDLDO0ObODDOOUDbDO0ODDOO
00o0o00oooobobb0oooooboooooobooooooboooo
00000000 ooobooD 2%000000000b0o0b0DoooDobOon
00o0oobooboooboboobooooooo

000 Obooood
00ooooo

NEA 0O O 0O Annual Report (FY1999/00)0 0 00 001992 ~2000 0 00O O
o000 (Gwh) OO0DOO0DOOO Mw) OO 3-1 000000000 (GWh)
003200000 3-100000000000000000 199300000
O000000M0O00O0bO0b00D0Omeesdnunoonod 8.6%00 7.4%
O0DD0O000000oDoOObOOoOogogz20000 10 20000000000
bleeMw D 000000000000 000 78% 00000000 15.4%0
0000000D 3200000000000 0000DO0DOODOODOODOO
0001993 000000 7.7%00000000000DO0ODOODOODOODOO
oo0o0oz20000000000 4%O0000000000

03200000000000000M9%2~200000000000000
000000000 7% 08%0000000000000000 10%0000
0000o0oooboobooo

00000000 310000 200000000 725000000 3.9%0
00 23.6%00000000000000 13.7%0000000 9.9%0 000
0000000000 DO0ODO00DO00DO0o0ooOoOobDOo0obOOoOooDOooDOo
00000bOO0DbOobOOooooooag

0000000000000 bO0bO0bO0DOO0DOobO0D 40000 1200
O0000bOO0bOo 20 MWODOD 5000 100000000000O0O0O
350 MWOOOODOOODOODODODODODODDODODOODOODOODOO 3-300NEA
0 System Planning Department 0 OO OO0 2000000 70000000
00ooooo

0000000 DOO0ODODOO0ODO00DO00DO00OD0o0oDOoOoDoOooDoOOoon

- 57 -



gogobobbbbodg11o0d 20000000 bbobbbodoooogon
goooouououooobobbobbibobbooooouooooobbobobbbb
goooouououooobobbobbibobbooooouooooobbobobbbb
goooouououooobobbobbibobbooooouooooobbobobbbb
gogbobbobbodoobbodooooobibbb NEADDOOooon
gogobobbobbbouoooooobbbobbodd

obobob0obOobooboobooooobobOoysd district 000 57 0
district0 0000000000 16 district0 0 000O0OO2 district0 00O
gogbobbobbodoooogbobbbbbooooodoD 15%000000
googoobooo

00o00oooooo

Annual Report1999/000 0 0000000000 0O0OOODOODOODOODO
00000000 3193ssMwWOO0OoOoDoOoDOO 1833rMwOOoooooag
0005676 MWODOODOODOODOODOS389.48 MWODODOODOONEAO
OO0 00000 Corporate Development Plan FY2000/01-FY2004/05 [
December 20000 0000000000 O0O0OO0ODOOOODOOODOODOODOO
oo0ooopoz2000000000000000037sMWOOOO0O 86%000
0000000D00DO0DO0DO0D00DOO000O0D 298MWOOOOOODO 80%
ooooooaoo

0000000 DOO0OD0ODO0ODO00DO00ODO00oD0oOoDOoOoDoOooDoOoon
0000000 1 0000000000000 00bO00b0obOobOobDOoDOo
0000000000 DO0ODO000O00DO0o0DOo0oO0obDO0o0obOOoOooDOooDO
00o0o0oooooo

Annual Report U 00000000 0ODOODOODOOOODOO 3-10000

gagg obOooo
gooboobood
U ooooooon
Annual Report DO 00O ODOODOODOOOODOODO600O0ODOODOODO
00289 MWOODOOOO Kaligandaki-AOODOOO 14 MWOODOODO
00 0OKaligandaki-A D0 00000000000 OOOO0DOODOOOO
gogn

- B8 -



O oood

NEAODOOOODOOOOODODODOODODODOODOODOOO 3-100000
0240000000 21,599 mvwOOOooOOooOooooooOo 30000
O 0O 0O 0O 0O 0O Corporate Development Plan FY2000/01-FY2004/05 O
December 20000 0 000 20050 70000000000 0OOO

NEA O System Planning Department 0 O 00O 2007/08 0 0000
O0000boOoDbmoooL1IOODOO0OOOODODOODODODODODO
O00000OKaligandaki-A 000000000 O0OOOODOOODOOOO
O00000O0DbO0ODbOoOoOooOopozo07/080 00 0D00DOOODOODOO
oo3azMwOO0O0O00oO0OO0O0oOoO0oOz2eMW OO0 DOO0DOOODOO655MW
00000bOO0bO0obOobOO0ooDOooDOooDOoDOonD 224MW O0OOOODOO
30%000000

gogooooon

ecoMwiD DD oogooobooooogg 32zmvwidooooodd
gogbobbobbodooodod sowbuugogobooboooooooon
gol1993d rudgooboboobobuougooooboboouooooon
gogbbbbbooogobasicobuougoooobobooboodgoogn
O0o0boOO0ooo0obboO0o0oobbO0o0ogobbDbOOd Kulekhani Disaster
Prevention Project 1 D 00 OO0 ODOOO0O0ODOODO0ODODODOODOOODODOO
goobbbbbuoogoobbobbodooooobobobbooooon

ooobOobooood

ADB [0 Kaligandaki-ADO OO OOODOODO 19960000000 M998 00O
0000000000 DO0ODO000O00O0o0ooOOoOobDOoOobOOoOooDoOooDO
00000000000 00ADBODODODOOOOOODOODOODODODO
O0000ooooooo000ooooDoDoDoO0000O0oDDbOONEA O
(0 Corporate Development Plan FY2000/01-FY2004/05C1 December 200001 [
0000199900000 2290000000 2007000 1600000000
ooooo

- 59 -



2
,000 1 350
1,800 [
1 300
1,600 | Peak Demand Available Energy \
Hyd
= 1,400 | yaro 1 250
= g
€ 1200 | =)
B {200 ©
@ IS
5 1,000 [ g
o a
5 800 | 110
‘T o L
> | 5 o
< 600 = 1 100
400
4 50
0 - L - L . L . - I l I I I O
1992 1993 1994 1995 1996 1997 1998 1999* 2000**
Year
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70% 1 || |ONepa
e | B |:||(j'3
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0% || | | |EDiesel
30% |—] || DHydrO
20% — —
10% 1
0%
1992 1993 1994 1995 1996 1997 1998 1999* 2000**
Particulars 1992 1993 1994 1995 1996 1997 1998 1999* 2000**
Peak Demand (MW)* 216.000 214.040 231.000 244.000 275.000 300.110 317.000 326.400 351.860
Available Energy (GWh) 981.105 963.314| 1,030.890| 1,117.460| 1,262.960| 1,368.580| 1,373.170 1,475.000| 1,701.450
1. Hydro 869.980 804.050 835.480 848.740| 1,072.750| 1,096.640 971.960| 1,046.510| 1,233.220
2. Diesel 31.540 47.290 62.200 80.920 36.640 39.730 107.450 118.820 66.730
3. Purchase from 79.585 111.974 133.210 187.800 153.570 232.210 293.760 309.670 401.500
(a) India 54.938 82.223 102.770 113.840 72.960 153.980 210.290 232.390 232.200
(b) Nepal 24.647 29.751 30.440 73.960 80.610 78.230 83.470 77.280 169.300

Note : Peak demand is for all areas covered by integrated system including supply to India.

* Subject to final audit
** Provisional figures
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GWh

Electricity Sales

OOthers MDomestic Olndustridl O Tota (Internal Sales)

(in GWh)
Category 1992 1993 1994 1995 1996 1997 1998 1999* 2000**
Domestic 275.248| 259.833| 275.050| 301.611| 328.730| 355.118| 378.778| 410.566| 467.049
Non-Commercial 46.684 47.607 47.148 53.225 53.464 57.991 60.227 62.931 63.592
Commercial 45.200 47.607 48.988 58.574 62.916 67.606 71.471 77.343 81.822
Industrial 246.374| 273.753| 303.991| 328.316| 358.672| 376.742| 413.738| 440.996| 508.357
Water Supply & Irrigation 27.705 24,113 19.401 27.636 25.091 27.978 29.045 22.831 15.742
Street Light 7.802 8.068 8.857 12.173 16.720 20.929 26.585 29.405 31.741
Temporary Supply 1.003 0.924 0.561 1.225 1.154 0.844 0.711 0.766 0.927
Transport 1.506 1.395 1.338 1.455 1.432 1.483 1.663 2.598 2.678
Temple 0.419 0.460 0.658 0.892 1.503 1.691 1.801 1.982 2.366
Total (Internal Sales) 652 | 663.760 706 785 850 910 984 1,049 1,174
Bulk Supply (India) 85.411 46.137 50.514 39.479 87.014| 100.218 67.410 64.158 95.000
Grand Total 737 710 757 825 937 1,011 1,051 1,114 1,269

Note : * Subject to final audit ** Provisional figures
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0—4.1 Quantity of Previous Geological Investigations for KL-3 HEP

Project Core Seismic In-situ (Test Adit Note
Structure Year |Drilling Refra T.
No Lengt [No Length | I'tem|Nos.|No Length
h(m) (m) (m)
Khani Intake B1-1
Headpond
Adit-1 TA-1 70
Adit-2
1988|BD-1 35|SD-1 300( PMT 3
Regulating 1988|BD-2 | 21.5|SD-3 100| PMT 5
Dam
1988|BD-3 25|SD-4 75| PMT 4
Headrace -
Tunnel
Vertical Drop -
Shaft
Penstock -
Tunnel
Powerhouse - TA-2 215
Transeformer -
Galley
Tailrace -
Surge Tank
Tailrace 1988 - PMT 2
Tunnel (up/s)
Vertical 1988 -
Adit(Shaft)
1988 40
1988 260
Tailrace 1988 260
T.(dw/s)
1988 115
1988 345
Access Tunnel -
1988 595| PMT 1 Rapti Intake
1988 100 Rapti Intake
Another 1988 200 Rapti Intake
Area
1988 350 Penstock Tunnel
1988 100 Powerhouse
Total 2840 15 285
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