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1.2

1.3

1.4

APPLICATION FOR THE TECHNICAL COOPERATION
BY THE GOVERNMENT OF JAPAN

BACKGROUND INFORMATION

Project Title

Integrated Master Plan Study for Dzongkhag (District) Wise Electrification by
Renewable Energy in Bhutan N
- Challenge from Villages -

Location of the Object

The Whole of Bhutan - 20 Districts (Dzongkhag) -

Executing Agency

Department of Power
Ministry of Trade & Industry
Royal Government of Bhutan

Project Justification
(1)  Background

Bhutan has 46,500 km? in land area and about 667 thousands in population. Land of the
country rises from about 100 m in altitude in the Indian border area up to 7,500 m toward
Tibetan Plateau. Most of the population is concentrated in the river villages. Mainly
these are four river basins, namely Amo chu, Wang chu, Puna chu and Manas chu
(Refer to Attachment-1). '

Necessity of Rural Power Supply

Some 85 % of the population are living in rural area and almost all the people there have
no access to electricity. At present the people receiving electricity supply is less than 30
% of the country population despite the large installed generating capacity of 357 MW.
In the year 1999, 76 % of the total generation was exported to India and the remaining

only 24 % was consumed in the country. Of course, the power exporting is important
income source of the foreign currency. That income has much contributed to improving
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level of people’s living standards especially for health and education according to the
national developing policy and will be so continuously in the future.

On the same line of the development policy, enhancing electricity supply in the rural area
becomes essential to proceed to the next stage of the development. For instance, the
health clinics need the electricity to keep vaccine in a refrigerator, the schools needs the
electricity to give the education of computer literacy to avoid digital divide and the
households needs the electricity for light, TV and radio and for other socio-economic
activities (cottage industry, weaving, craft work, etc.). And non-¢electrified households
still use fuel woods and imported kerosene for cooking and for light, from which the
smoke exhausted harmfully affects the health with respiratory disease of the people living
in the households, especially for the women and children the situation is serious.
Electricity supply will change this situation toward the healthy and hygienic life
condition, and improve the economic conditions. Further, giving electricity and other
economic opportunities for development will reduce the rural-urban migration taking
place which is concern to the Royal Government of Bhutan.

Besides the above, the Royal Government of Bhutan (RGOB) give a high priority on
strengthening telecommunication and Information Technology (IT) of the country.
Expanding rural electrification is a key factor for telecommunication and IT facilities to
function well.

Necessity of the Master Plan Study

First, the Master Plan Study is necessary to accomplish Bhutan’s long term target of 100
% rural electrification by year 2020 (Vision 2020 document).

RGOB has the long-term target to achieve 100 % electrification across the country by the
year 2020. As it is generally well known, Bhutan has a hiuge amount of hydro potential,
which is estimated to 30,000 MW. By the reason of huge hydro potential and also to
feed the stable power to the consumers, RGOB has been giving top priority in developing

hydro resources and extending the grid for rural electrification.

However it seems to be difficult to realize the long-term target of 100 % electrification
only by the hydro development and grid extension. Because Bhutan is sparsely
populated and then the demand densities of almost rural areas are much low. Grid
extension has small advantage of economics for the areas of exceedingly low demand
density, and the isolated grid with small/micro hydro also needs some fevel of demand
density. To the extremely small demand, like two or three households, isolated far away
from grid, solar or small wind system usually take advantage of economics.

Up to now RGOB has not yet established such master plan focusing on the final target of
100 % electrification considering all the potential power sources and power supply
system for the socioeconomic development of the country, specially the rural areas.

The above is first reason why RGOB needs this Master Plan Study.
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Secondly, the Master Plan Study is necessary 10 establish integrated operation and
maintenance system involving local people for sustainable rural power supply.

Participation of the local people and involving local people are essential for sustainable
operation of rural power supply. Now the people receiving power in rural area cannot
repair the simple fault, like just changing one fuse of the power supply facilities.
Department of Power (DOP) staffs have to make a long trip to the local villages from
Thimphu for 5 or 6 days just to change the broken fuse on call (e.g. for solar panels in
remote areas). This is a big loss of DOP’s resources. The remaining non-electrified
areas are mostly very far from roadway. Under the present management system to the
rural areas, achievement of sustainable rural power supply to the remaining non-
electrified areas is desperate.

Lack of information and fundamental training to the local people and lack of self-reliance
mind of local people leads to the above situation. For the sustainable power supply to
the rural areas, it is important to set up the integrated operation and maintenance system
including local people. The system should periodically provide fundamental training
and information on operation and maintenance and Demand Side Management (DSM) to
the local people, and more important, that should stimulate self-reliance mind of the local

. people.

The self-reliance mind is the most basic factor not only for sustainable power supply but
also for widely social development in rural areas. In order to incubate and encourage
the selfreliance mind of local people on the rural power supply, the following are
recommendable; (i) involving local people from the planing stage, (ii) sharing
responsibility on power supply between the local people and DOP, such as making fund
by the village themselves for operation and maintenance, and (i) introducing
competitive system among villages.

The idea about the competitive system among villages is to prepare some evaluation
system of the villages from the viewpoint of sustainability before introducing power
supply facilities. Priority ranking of power supply to the villages is to be decided
considering this evaluation result in addition to the economical point of view. By the
system, the villages made much effort ready for operation and maintenance can mostly
receive power earlier than the villages of less effort. The system will inevitably
stimulate self-reliance mind of local people.

In order to establish the above mentioned integrated operation and maintenance system,
technical assistance is required as the Master Plan Study. ‘

Thirdly, the Master Plan Study is necessary to introduce the up-to-date, state-of-the-art
technology.

The revolutionary changes are proceeding in the field of power at present. The price of
solar and wind generating system have been drastically going down. Almost major
auto-makers in the world announced that they would release fuel cell vehicles on
commercial basis in the year 2004 or 2005. And there is a possibility to use the
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produced hydrogen for cooking and heating substituting fuelwood or kerosene. It 1s said
that almost all the batteries will be replaced by super condenser in the near future, which
is complete maintenance free and long life of more than 20 years.

This kind of changes relatively increase the attraction of more intermittent renewable
energy like solar and wind compared with hydro power. Introducing these new
technologies for the rural power supply is realistic enough. We hear that the super
condensers were decided to be applied to the traffic signals with solar panels and Light
Emitting Diode (LED) lamps in some intersections in Kathmandu under the Japanese
Grant Aid Program; the major reasons to apply such new technology were maintenance
free and environmentally friendly.

To make the master plan considering the up-to-date technologies is effective to achieve
the final goal of 202C from the viewpoints of economics, environment and sustainability.

(2)  Objectives of the Study

Objectives of the Study are as follows:

a) Preparation of demand map of non-electrified area;

b) Observation of wind and solar energy in the areas where grid extension
seems to be not feasible and preparation of these potential map;

c) Formulation of appropriate development plan of rural power supply for

the non-electrified areas considering all the option of renewable energy
with priority ranking list, and cost estimates;

d) Presentation of integrated operation and maintenance system for
sustainable power supply in rural areas;

e) Execution of basic level of study to the villages highly prioritized,;

£ Accepting voluntary activities for pilot plants, demonstration plants and
/or actual plants installation and/or operation from private enterprises and
any other government or multilateral organizations under the coordination
of the Study to effectively use the information and formulate integrated
master plan, if any.

3) Prospective Beneficiaries

The prospective direct beneficiaries will be the rural people no access to electricity, about
470 thousands people today. However, indirectly all the people of the country will
receive the benefit from the result of the study, Bhutanese policy makers and planners
will have long term prospective district wise plan (a blue print) to mobilize timely
resources to achieve 100 % rural electrification as per their 2020 Vision.
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1.6

1.7

4 Project Priority in National Development Plan

The Master Plan Study is urgently needed to establish the appropriate strategy to achieve
RGOB’s long term target “electricity for all” by the year 2020. The Study is to be given
high priority for realizing sustainable development of rural power supply by renewable
energy resources for environmental conservation and for social and economic
development.

Proposed Implementation Schedule

The period to establish the master plan is estimated at twénty-four (24) months (Refer to
Attachment - 2).

Expected Funding Source

Technical assistance program by the Government of Japan.

Other Related Project

(1) ADB: .
Power Distribution Master Plan Study for Rural Electrification by Grid Extension
(2) UNDP/GEF:
Bhutan Mini/Micro Hydropower Development Project
(3) JICA (under request)
- Feasibility Study for Small Hydropower Generation for Rural Development
- Review of Existing Micro Hydro Stations (13 Nos.) Implemented under 1st
Phase and 2nd Phase Japanese Grant and Possible Up-gradation to meet New
Electricity Demand
- Sustainable Rural Electrification through Extension of Grid to Villages

SCOPE OF THE STUDY
General

In accordance with the Objectives of the Study, the Study is broadly divided into three
stages:
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Stage 1: Initial formulation stage
- Stage 2: Master Plan formulation stage
Stage 3: Basic design level study stage and cost estimate
Transfer of technology is to be carried out mainly in the form of on-the-job training from
time to time during the course of the above studies, at the seminars to be held and JICA’s
counterpart training. In the counterpart training, training on planning and design of the
system including methodologies for a system upgrade and efficiency improvement for the

system will be carried out to DOP counterparts.

The detailed scope of the Study is itemized as follows:

Stage 1: Initial Formulation Stage

In this stage, establishing study formation involving the Jocal people is major objective.
And the detailed targeted areas of this study should be decided through the collection of
existing data including future plan of grid extension and discussion with DOP.

The major components of the study are outlined below:

(1)  Collection and analysis of the existing data and information;

(2)  Identification of non-electrified villages and decision of detailed target areas of
the Study (GPS Survey);

(3)  Preliminary site survey (sample detailed identification of households/villages),
(4)  Setting up study formation including local people;

(5) Selection of meteorological observation points (around 20 points).

Stage 2: Master Plan Formulation Stage

In this stage, major objectives of the Master Plan Study are accomplished. The work is
much local-oriented, so the Study Team seems to need to assign local consultants (and/or
Royal Bhutan Polytechnic students).

The study in this stage is itemized as follows:

(1)  Installation of meteorological observation units and start of data collection;
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2.2

2)

3)
@
(5)
©)

(7)
(8)
®)
(10)
(1D

(12)

(13)

Seminar at each targeted Dzongkhag;

- Distribution of questionnaires to local people to collect basic data for
formulating operation and maintenance system, power supply system design,
etc. .

- Technology transfer

Collection of questionnaires and their analysts;
Preparation of demand map;
Preparation of integrated operation and maintenance system,

Preparation- of ranking list of villages on operation and maintenance with
evaluation method,;

Sample site reconnaissance to verify the study results;

Grouping of demand and preparation of standard type power supply system;
Preparation of potential map of solar and wind;

GIS mapping of the system;

Cost estimation and economic analysis on standard type power supply system and
total plan;

Formulation of appropriate development plan of rural power supply with priority
ranking list and network diagram;

Accepting voluntary activities for pilot plants, demonstration plants and /or actual
plant installation and/or operation from private enterprises and any other
government or multilateral organizations under the coordination of the Study to
effectively use the information and formulate integrated master plan, if any.

Stage 3: Basic Design Level Study Stage

According to the result of the study, basic design level of the study will be carried out to
all the villages that have to be electrified by year 2020.

Work Schedule

The proposed work is to be completed within the period of twenty-four (24) months.
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2.3  Expected Inputs of Expertise
Following experts are expected to be assigned to the proposed study:

(1) Team Leader (Power System Planner)
(2) Social Planner

(3)  Transmission & Distribution Line Expert
(4) Photovoltaic Power Expert

(5) Wind Power Expert

(6)  Mini/micro Hydro Power Expert

(7) Hydrologist

(%) Meteorologist

(9)  Civil Engineering Design Expert

(10)  Total Energy Planner

(11)  Economist

(12)  Surveyor

(13)  GIS Mapping Expert

(14) Coordinator

2.4  Expected Major Outputs

It is envisaged that the Study Team will submit the following reports in English during

the Work:
(1) Inception Report: 10 copies
(2) Progress Report:
- Progress Report-1: 10 copies
- Progress Report-2 : 10 copies
(3) Interim Report: 25 copies
(4) Draft Final Report: 25 copies
(5) Final Report: 30 copies

2.5  Request to Other Donor Agencies

Neo specific requesf has been made to other donor agencies with respect to the master
plan study on rural power supply targeting 100 % electrification by 2020.
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2.6  Other Relevant Information and Request

(1)  Not only the need of electricity supply but also the need of water supply is
extremely high in rural areas. Then, only in the case that the local request is
much strong and also renewable energy can be effectively utilized for water
supply, the water supply system could be included in the Study.

(2)  Energy demand-supply basic forecast for each district for 2020 (firewood, LPG,
kerosene, petrol/diesel) will be included in the study.

(3)  One package of the development project in the priority list will be mostly small.
Therefore, in addition to the Government own budget, the option of finance
sources will- increase; for example, Japanese grass root grant, NGO/NPO’s
assistance and any other small voluntary assistance will become acceptable to
execute the one package of the project.

3. GLOBAL ISSUES

3.1 Environmental Components

The Study envisages formulating a rural power supply development plan by renewable
energy resources for the sustainable growth of the country. Environmental aspects are
to be carefully managed to increase its positive effects.

The greenhouse effect of the Earth is not encouraged through the development of
renewable energy, which is one of the Global Issues suffered by CO2 and Nox gas

emission.

3.2 Environmental Impacts Forecast

The project implementation will lower the gap of living standard level between urban and
rural, then contribute the mitigation of people’s concentration to urban areas. No
deforestation is required for the execution of the project.  Since the power supply to
households reduces the consumption of fuel woods, the Project will contribute forest
conservation.

3.3  Women as Main Beneficiaries
The electrification of households will reduce daily hard burden of women like fuel wood

collection and long time domestic work in dark and unhygienic kitchen. The Project
will create job opportunities for both male and female, and further increase production in
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3.5

various economic sectors. The electricity supply will reduce labor intensive burden of
daily life usually assigned to women.

Poverty Reduction Components
Electricity supply by renewable energy resources will contribute to expediting
industrialization and modernization of the society and consequently raise standard of
living, income level of people. This will activate various commercial / industrial

activities and enhance job opportunities which will contribute to the reduction of poverty
in the country; cottage and service industries can grow in the rural area.

Any Constraints against Low Income People

No specific issue is considerable for low-income people by the rural power supply by
renewable energy resources.

UNDERTAKING OF THE GOVERNMENT OF BHUTAN
Creation of Good Conditions for Work

(1) Assignment of Counterpart Personnel

DOP will assign additional counterpart personnel as discussed with the Study Team.
DOP will also mobilize experts from other authorities concerned, if necessary. It is
requested that DOP has the information about the number of required expertise
counterparts, required knowledge level and experience about one month prior to the
commencement of the Study.

(2)  Topographic and Geological Surveys
DOP will support topographic and geological surveys for the selected priority subprojects
required for the Study, if the work is needed. :

3 Available Data, Information, Documents, etc.

All the available data, information, documents, etc. in English are to be submitted to the
Study Team at their request according to the formality being agreed between DOP and
the Study Team. :
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4.2  Undertakings of the Government

In order to facilitate a smooth and efficient conduct of the Study, the RGOB shall take
necessary measures:

() to secure the safety of the Study Team.

(2)  to permit the members of the Study Team to enter, leave and sojourn in the
country in connection with their assignment therein, and exempt them from alien
registration requirement and consular fees.

(3)  to exempt the Study Team from taxes, duties and any other charges on equipment,
machinery and other materials brought into and out of the country for the conduct
of the Study.

(4)  to exempt the Study Team from income taxes and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the
Study Team for their services in connection with the implementation of the Study.

(5)  to provide appropriate office and office equipmént including copy and facsimile
machines required for the Study Team procured for the project.

(6) to provide necessary facilities to the Study Team for remittance as well as
utilization of the funds introduced in the country from Japan in connection with
the implementation of the Study.

(7)  tosecure permission or entry into private properties for the conduct of the Study.

(8)  to secure permission for the Study to take all data, documents and necessary
materials related to the Study to Japan.

(9)  to provide medical services as needed. Its expenses will be chargeable to the
members of the Study Team. : :

(10)  to provide Dzongkha - English interpreters.

Attachment - 1: Location Map '

Attachment - 2. Proposed Work Schedule of the Master Plan Study
Attachment - 3: Organization Chart of Royal Government of Bhutan
Attachment - 4: Organization Chart of Department of Power
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EmBASSY OF JAPAN
BHUTAN

‘No.B/39/03

NOTE VERBALE

The Embassy of Japan presents its compliments to the Royal
Bhutanese Embassy, and has .the honour to refer to the recent discussions
held between the representatives of the Government of Japan and the Royal
Govermnment of Bhutan concerning the project for Integrated Master Plan |
for Dzongkhag—wise Electrification by Renewable Energy and to propose

the following arrangements:

1.  The Government of Japan will enter into survey,‘in accordance with
the relevant laws and regulations of Japan for the project for Integrated

Master Plan for Dzongkhag-wise Electrification by Renewable Energy.

2.  The Royal Government of Bhutan will accord privileges, immunities
and other benefits to the Japanese survey teamy necessary for the, conduct of

_the_survey.. and.will take. necessary. measures to_secure the safety_ofihe o

survey team members.

3.  The details and pfocedures for cooperation in the present
arrangements, including specific privileges, immunities and other benefits
to be accorded to the Japanese survey team as mentioned in paragraph 2
above, shall be -pmvided for in the implementing an'angemcnts.to be agreed
upon between the Japan International Cooperation Agency and the Ministry
of Trade and Industry, Royal Government of Bhutan,

The Embassy of Japan has further the honour to propose that the

present Note and the Royal Bhutan Embassy’s Note in reply accepting on
27 -



behalf of the Royal Government of Bhutan the foregoing proposal shall be

regarded as constituting an agreement between the two Governments.

The Embassy of Japan avails itself of this opportunity to renew 1o the

Royal Bhutanese Embassy the assurances of its highest Consideration.

Royal Bhutanese Embassy
Chanakyapuri
New Deiht o

e A
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ROYAL BHUTANESE EMBASSY
CHANDRA GUPTA MARG
CHANAKYAPUR]
NEW DELH)-11002]

The Royal Bhutanese Embassy presents its compliments to the Embassy
of Japan, and has the honour to acknowledge the receipt of the latter’s Note
No. B/39/03 dated March 18, 2003, concerning the project for Integrated
Master Plan for Dzongkhag-wise Electrification by Renewable Energy.

The Royal Bhutanese Embassy has further the honour to accept on
behalf of the Royal Government of Bhutan the proposal set forth in the above- -
mentioned Note and to agree that the Embassy of Japan’s Note and this Note
shall be regarded as constituting an agreement between the two Governments.

{ The Royal Bhutanese Embassy avails itself of this opportunity to renew
' to the Embassy of Japan the assurances of its highest consideration, '

e -~ Embassyof Japan™ — rr———— -
New Delhi

729 .
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June , 2003.
Discussion Notes to DoE
on
Integrated Master Plan Study for Dzongkhag Wise Electrification
by Renewable Energy in the Kingdom of Bhutan (The Study)

JICA Mission

Outstanding matters carried over from the previous discussion are enumerated in the
followings. These are 1) data/information required for electrification planning, 2}
associated programs for sustainability in rural electrification work, 3) and other necessary
system of the Study. ‘

The upcoming discussion meeting on the Scope of Work will be centered on these
matters, and prior arrangements by DoE for the response will be highly appreciated.

Questionnaires are presented in separate sheets. Data and information specified in the
questionnaires are primarily for use in the Study, and therefore the reply is necessary for
the confirmation of the availability. '

Refers to the Minutes of Meeting on the Study agreed upon between JICA and DoE on
November 5, 2002

1. Data & information Required
Clarification of the current position of the activities listed below is at most important to

JICA mission in defining the Scope of Work.

(1) GIS Mapping Work

GIS mapping work of the whole Bhutan based on digitization of topographical maps
of scale 1:50,000 will foom a basis for electrification planning. Subsequently,
data/information from socio-economic survey on the target villages will be compiled in
to the GIS mapping. Therefore, the GIS work has to be finished within the Preliminary
Survey Stage of the Study.

DoE is requested to obtain the relevant information from Department of Survey and
Land Records, and analyze the current position against the original schedule and
scope, and identify the measures, if necessary, to fulfil the requirements for time
completion and quality/quantity.

(2) RE-3 Feasibility Study Report
Up to now, rural electrification plan had been developed by repetitions of three
phases of REs (RE-1, 2, and 3), and experienced presumably of altemations in
standards/regulations of the system design, and also of changes in size and
configuration of HH electricity demand over the previous periods.
Higher cost performance in rural electrification can be attained from a view point of a
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long term planning, and the Study shall review and assess supply-demand structure |
and cost effectiveness of the present power supply. JICA mission will identify a
necessity in reforms and/or improvements in design concept and methodology of
distribution system planning.

DoE is requested to arrange for a presentation session on the draft final report of the
Feasibility study for 9" FYP Rural Electrification Program. Of particular emphasis is to
be placed on presentation of drawings of 20 Dzongkhag (districts) showing
electrification plan of 15,000 HHs, and also of optimization concept and methodology
employed in the design of the least-cost power supply expansion. Furthermore,
utilization of computer software programs, especially of PSS/ADEPT, shall be
elaborated in each step of distribution network design. JICA mission will assess the
applicability to the Study and/or necessity of upgrading/revision of the programs.

(8) NORAD Study Outcome

It should be noted that the target of the Study is to design distribution network of
33/11kV lines and associated facilities for rural electrification. Power transmission of
220/132/66kV lines and associated substations is the backbone system, from which-
the distribution network will be expanded. Accordingly, master plan study of the power
transmission system up to year 2020 is considered to be a prerequisite for the Study,
and it is supposed to be made available by NORAD Study.

Regarding the outcome of Water Resources Management Plan and Update of the
Power System Master Plan, DoE is requested to arrange for a presentation session
attended by the Project Manager.

JICA mission will assess the adequacy of adopting the NORAD study results as the
prequalification of the Study, and therefore DoE’s elaboration on the outcome of the
NOROQAD study is most desirable.

2. Programs for Sustainability
In order to secure sustainability in rural electrification, the Study shall include -
facilitation of various programs supporting the smooth implementation of the rural
electrification plan. Other items not listed below will be raised during the discussion.

(1) Operation and Maintenance Guidelines for Rural Electrfication |
In expanding power network into country-wide area, it will be more and more
physically difficult for centrally situated Begana technical staffs to cope with every
occasion of technical problems in the remote area. [t will become demanded to
gradually shift parts of the central obligations for O&M works towards district levels.
The self-reliance of district wise O&M system has to be faciltated by community
level undertakings by introduction of rural organizations/industries in various aspects
of electricity supply services.
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DokE is requested to arrange for a field trip to Punakha district for JICA mission to
have a discussion with local goverment officials and the electricity sector's personnel.
JICA mission will review the current conditions in O&M of the local network system
based on the records of the past performances, and will identify the prospective of the
local community participation in the electricity supply services.

Moreover, Human resources development targeting the local vilagers is one of the
highest in national priority, and currently Basic Skills Development Project is on-going
under the leadership of National Technical Training Authority (NTTA) with ADB
suppon.

DoE is requested to arrange for a meeting with NTTA and JICA mission to identify
possible coordination mechanism between the NTTA activities and the Study in the
area for skill development and creation of new employment opportunities in electricity
supply setvices.

(2) Social Development Programs

The past electification already covered district centers and sub-centers, and
accordingly the target of electrification in the Study will be mostly a remote area with
difficult access conditions. In the remote area where people’s living have no other
choices but to rely on public facilities in health and education opportunities, there will

" be an increasing need for rural electrification in good harmony with the social welfare
development, such as medical and educational services.

Functional output of basic health unit (BHU) and other social facilities has to be
maximized by provisions of electric power supply, not only for satisfying the electricity
requirements of the medical and educational equipments but also for
accommodating electified living quarters to attract new recruits of employment staffs.

In the Study for formulating master plan for rural electrification, higher pnonty shall be
given to the electrification of the social facilities.

DoE is requested to setup a meeting between JICA mission and the relevant social
sectors to share understanding the common needs in pursuit of identifying suitable
cooperative programs to be considered in the Study.

(3) Financial Strategy

With Tala and other big hydro development schemes coming into operation, a
considerable increase in the national revenue is expected to take place, and the
financial status of GoB wilt experience a gradual reduction in its dependency on
foreign funding. In- particular interest is of GoB's capacity in financing rural
electrification work will be strengthened.

Also with rapid expansion in the domestic electrification network, the recurrent cost
for the operation and maintenance will certainly become a burden, and at the same
time electrification cost per HH will sharply rise up due mainly to have to face with
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mostly sparsely distributed electricity demand.

Such advantages as well as disadvantages in the outcome of the financial
environment of the rural elechification wil be a controlling factor for sustainable
development of rural electrification, and there will be a necessity of more in-depth
analysis of the economical and financial implications of the rural electrification work on
the overall financial viability of GoB. It is important in the Study to analyze the
adequacy of future foreign investment and propose necessary adjustments to
maintain GoB's financial viability.

DoE is requested to set up discussion meeting with DoF in defining the Scope of
Work in this regard.

. Undertakings of Dok and JICA
Preparatory Survey Stage of Master Plan will be sLitable to be conducted partly by

the undertakings of DoE.
DoE is also responsible for overall coordinating the works among other related

organizationsfinstitutions in RGOB.

Tentative Plan
Part of the Preparatory Works' Undertakings by
GPS Survey JICA
Socio-economic Survey JICA
GIS Mapping Work DoE

. Coordination Committee

Having recognized the facts that;1) data/information required for the Study must
come from other organizations/institutions, and timely coordination meeting by DoE
becomes often necessary; 2) the resultant output such as GIS database will be made
open later for use by other organization/institutions, and it become desirable to adopt
an uniform format commonly accessible by many organizations/institutions; and 3)
coordination with other organizationsfinstitutions for various programs such as in
social development;

Establishing a formal group to function, as a coordination body for the various
activities involved in the Study, is well justified.

DoE is requested to initiate a formation of Coordination Committee to be participated
by other related institutions/organizations, DoE as the chairman.
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5. Counterpart Personnel
For effective technology transfer for capacity building in the Study, counterpart team
shall be participated by DoE/BPC and other related officials. DoE is requested to
submit a list of candidate member who will join to the Study as the counterpart
personnel.
The proposed member positions are shown in the table below for use in further
discussion with DoE.

Tentative Plan
Position Organization # of Staff
Project Manager - Dok ' 1
Power Transmission Design BPC 1
Power Distribution Design BPC 1
Off-grid development (Hydro) DoE 1
Off-grid development (Solar) DoE 1
Socio-economic Survey Dok 1
Environmental impact evaluation NEC 1
Economic and Financial Study : MoF 1
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Attachment

Question on your computer software

1. We have discussed the development of computer model for grid extension designing, testing
and on the job training on it as mentioned on the minutes of meeting datéd Nov.5 2002. .
In connection with this matter, let us klnow the situation of your PSS computer program series
PSS/E, PSS/ADEPT, PSS/U, and MiPower.
Please explain the following questions for these software one by one.
1) What kind of work or analysis do you use of them?
2) How often do you usually use each of them?
3 How many persons practically use each of them?
4) When do you install them? (Produced year)
5) How do you maintain them? (Contract with PTI?)
- 6) Do they well work?

7) Do you think more user training is necessary?

2. Comfor III
1) What kind of function does this software has?
2) And please explain for same question mentioned above iteml.
3) Is this software used for “Pre-feasibility study for 9" five year plan rural electrification
program”? .
4) Are there any linkage to GIS related software, Arc Info, Arc View and Arc GIS?
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