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Al 3
PROTECT PROPOSAL FOR PROTECT-TYPE COOPERATION PROGRAMME

-

THE DEVELOPMENT OF SOLAR ENERGY PROJECTS FOR
RURAL ELECTRIFICATION AND CAPACITY BUILDING

1. INTRODUCTION

Maizvsia's equatorial cimare gives its good potendal for harnessing solar energy.
Malaysia receives Detween 4.5 - § hours of sunshine per day and about 3.3
kWh/m? of solar insulation. The average daily solar energy intansicy recaived on
‘2 horizonszl surface in Malaysia is 15 MJ/m*. This abundant solar energy can, if
hamessed properly, utlized for many purpasss.

Solar energy is pazScularly atiractve to the rurzl arsas due to the high cost of
installing conventional energy sources. Projecss using solar-photovoliaic source
for lighdng, telecommunicatons and irTigadon have been implemented in ramote
sites and island communites in Malaysia. However, the coverags is small due ¢
the lack of promotion as well as the lack of suitabie affordable technology.

It is estmated that about 8% of rural households in Malaysia do not have proper
elecTicity supoly. Since 1990, the Government of Malaysia has implemented
numercus soiar rwal elecmificadon projects throughout the countty. The
Miniszmy of Rural Development hzs an cn-going solar rural electrification

programme using stand-zlone systems.

.2 line with the Government's commitment in the Seventh Malaysia Plan 1996 -
2000 and in line with Malaysia's High Pricrity National Projects under the World
Solar Programme 1996 - 2003, the GOM wishes o intansify the implementation of
_ solar rural elecification projects for rural elecification. The state of Sarzwak
has largest number of remote comumunities whe could directly benefit from this
Project. On an experimenwm! basis, a large cenzalised scheme has been
implementad in Sabah at Kampong Marak Parak. This 100 kW solar system was
imolementad with the suzpart of NIDQ, and the proposed projects in Sarawak

will form part of 2 counry-wide nerwork of sular energy orojects.

The Government of Malaysia (GOM) thus requests the technical cooperation frem
the Japanase Govemment to implement such projects.
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2 OBJECTIVES OF THE PROJECT
The objectives of the project are :

. to develop and implement solar energy projects for rural clectrification in
selected sites in Sarawak thereby contributing to the improvement in the gualitv
of life.

. to deveiop a solar energy information and resource network which shall
act as a centre for further promoting solar energy development and utilisation in
Malaysia.

3. THE PROJECT AREA AND COQOPERATING AGENCIES

The Solar Energy Project will be implemented in the state of Sarawak. Local
agencies giving support will include:

Ministry of Rural Development

Ministry of Energy, Telecommunications and Posts
Sarawak Electricity Supply Corporation (SESCQO)
Universii Malaysia Sarawak

Universiti Malaysia Sabah

The information and resources network will be established in Kuala Lumpur, as
an outfit of the Malaysian Energy Centre. However, it will function as a joint
programme of the Ministry of Education and the Ministry of Energy,
Telecommunications and Posts. Local agencies giving support willinclude:

Ministry of Education

Ministzy of Energy, Telecommunications and Posts
Universiti Sains Malaysia

Universiti Putra Malaysia

Universiti Kebangsaan Malaysia

Universiti Malaysia Sarawak

Universiti Malaysia Sabah

Universiti Teknologi Malaysia

Malaysia Energy Centre

Tenaga Nasional Research & Development Sdn. Bhd.
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4.  SCOPE OF THE PROJECT
4.1 Initial Review

The Project Team shall review the existing overall situation of rural electrification
in Sarawak in order to identify the role of solar energy rural electrification in the
present socio-economic environment of rural Sarawak. The Team shall collect and
review of existing data and relevant information on rural electrification and solar
energy utilization in Sarawak.

The Ministry of Rural Development has already identified communities where
solar energy can be utilized. The Project Teamn shall review this list of
communities to further short-list suitable communities. The Study Team shall
identify opportunities and constraints for solar energy at these communities. The
socio-econormic profile of the communities shall be studied and documented.

42  ldentify Communities for Pilot Project

On the basis of information obtained from the survey (secticn 4.1), the Project
Team shall select five (3) rural communities where pilot projects can be
implemented. The selection of the communities shall be based on the socio-
econormic corditions of the villages as scurce of income, seasonal income levels,
willingness to pay for electricity and disposabie incormes, which influence the
demand for PV systems. These shall be investicated and assessed by sample
surveys and available relevant data.

4.5 Identify Potential Demand for Energy

In order to ensure that the pilot plants will be utilized and maintained effectively,
the Project Team shall identify potential demand for such energy. Experience
elsewhere has shown that what is needed is not only the ability to buy but also the
desire to buy. The team shall identify potential social and economic activities
that can be promoted so that the community will require electricity. These
include activities that can be made more efficient by mechanization and activities
that can be made more cost-effective by using electricity. Examples include :
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. Water : electricity for drinking water, designed to provide the electricity
necessary for pumping existing water from wells in these areas and rendering it
potable

. Educational facilities : designed to provide needed electricity for existing
schools and to assist promote better learning envirenment using solar electric
powered AVA resource centres

. Heaith : designed to provide eleciricity to existing dispensaries/ -field
hospitals to ensure appropriate health care services

. Agriculture/Cottage industry : designed to provide eleciricity to
mechanize operations such as crop drying and grinding,

The Project team shall also examine how business development assistance can be
provided to the rural comrnunities to increase their desire to buy-and use energy.
The Project Team shall also evaluate ways which renewable energy systems can
be made more affordable for the rural communities through access to credit and

financing.

4.4 Installation of the Pilot PV Plants

The Project Team shall implement pilot projects at five locations in Sarawak
preferably covering varying sectors such as telecomununications, schools,
agriculture, home industry and lighting. The projects shall be stand-alone
systerns, centralized system or a combination of both. The pilot projects shall
enCcompass :

System and engineering design of demonstration projects
Installation of pilot plant at selected villages.

installation of meteorological stations at each site
Economic analysis of demonstration projects.

Document the results as reference material

Maintenance for the first one year

uuv o v uuu

Training for local villagers or appointed staff for continued maintenance
and operation of the systems
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4.5  Monitoring System for Installed Pilot PV System.

The Project Team shall formulate 2 monitoring programme to evaluate the
efficiency and usefulness of the pilot schemes.

4.6 Formulation of Promotion Policy

Based on the understanding of the results of the survey and pilot schemes, the
Project Team shall formulate measures and policies for promoting PV rural
electrification in Malaysia. The policy shall also cover funding and financial

meclhanisms.

4.7  Training

The Team shall provide training to people in the rural communities with respect
to routine maintenance procedures and trouble shooting. The Project Team shall
also prepare training tools for each village on both routine maintenance and
trouble shoeting.

4.8 Dissemination of Information

The Project Team shall carry out dissemination of information and assist in
capacity building to ensure that the results of the Project are widely known, both
to the public and private sectors. The scope of work shall include :

= Holding of workshops and seminars (at least 2 workshops/seminars shall
be held over the duration of the Project)

=  Printing of brochures and information booklets

= Conduct briefings to government agencies, especially rural agencies

4.9  Capacity building and information networking
The Project Team shall assist in the setting up of a solar energy education,

information and resource network (SE-EIRN) in Kuala Lumpur which shall act as
a centre for further promoting solar energy use in Malaysia. The Network's main
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aimn will be to proemote, collaborate and coordinate co-operation in the area of
training, research, public awareness and information gathering and exchange
among the local renewable energies centres, as well as develop linkages with
international renewable energy centres.

The scope of work shall cover:
= Identification of resource persons for the SE-EIRN
Formulate structure and operating mechanisms of SE -EIRN
ldentify funding for the SE-IRN
Development of a National Public Awareness Programme
~ Development of Renewable Energy Education and Training Programme

U U uu

ENCOMpassing :

o formulating syllabus for local universities

s developing curriculum for schools

Q developing curriculum for indistrial / vocational training

o developing a program%e for exchanging trainers and teachers
Preparation of contents for internet service

Development of National Exhibition Centres around the country

Y

U

410 Recommendations to the Government of Malaysia

The Project Team shall, on the basis of the pilot project results, forriulate an action
plan for the Government of Malaysia to promote the use of solar energy for rural
electrification. The action plan shall identify priority areas, budget and manpower
requirements as well as the need for regulatory instruments.

5. PROJECT SCHEDULE

The Project shall be carried out over a period of 36 months (see attached schedule
of implementation).

6. OUTPUT OF THE PROJECT
The output of the Project shall be {but not limited) :

< A minimum of 5 PV projects, at least one for each of the possible use.
For each project, the following shall be produced :
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system and engineering design

installation of model plant

installation of meteorological station

economic and cost analysis

A minimum of 2 workshops

Training Tools on Maintenance & Trouble Shooting

0O 0o D 0o 0 o

o
*

The setting up of the education, information and resource network on
solar energy will inciude:

a Development of Renewable Energy Education and Training
Programme

o Development of 2 National Public Awareness Programme
Preparation of contents for internet service

a Development of National Exhibition Centres around the country, at
7 locations

= Inception, Interimn and Final Reports

7. REPORTING

The JICA Project Team shall prepare and submit to the Malaysian Government
the following reports in English.

[nception Report (20 covies)

Inception Report shall be submitted within one month after the commencement of

the Project

[nterim Report (20 copies)

An Interim Report shall be submitted within twelve (12) months after the
commencement of the Project
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Final Report (20 covies)

The Final Report shall be submitted within one month after the receipt of the
comments.

Training Tools (100 copies)

Training Tools shall be prepared in conjunction with the submission of the Final
Report.

8. EQUIPMENT

The Japanese Government shall provide the necessary equipment for pilot
projects including operating supplies.

9. LOCAL RESOURCES

For the purpose of identification of rescurces, and preparation & monitoring of
demonstration projects and transfer of technology, the Project Team is expected to
include local consultants.

10. COUNTERPART

Ministry of Energy, Telecommunications & Post is designated as the lead
counterpart agency with support from the Ministry of Rural Development and
Ministry of Educatiorn.

11. CONFIDENTIALITY

Except as expressly permitted by the Government of Malaysia in writing, all
matters pertaining to the data, information, findings and recommendations of this

Project shall be considered as confidential and shall not be disclosed to any third
party.
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AR

Application for the
Technical Cooperation (Development Study)
by the Government of Japan

1 Project Digest
{1} Project Title

The Study on Rural Electrification Plan with Utilization of Renewable Energy in Malaysia

(2) Objectives

To formulate suitable implementation framework and sustainable rural electrification systems, using
renewable energy, in Sarawak, which contributes to the socio-economic development of the rural
community.

(3) Location

The State of Sarawak, Malaysia

{(4) Executing Agency

Ministry of Rural Development Malaysia and the Ministry of Energy, Communications and Multimedia
Malaysia

The Ministry of Rural Development and the Ministry of Energy, Communications and Multimedia shall
have joint responsibility for the whole course of “The Study on Rural Electrification Plan with Utilization
of Renewable Energy in Malaysia” (referred to as “the Study” hereafter), and will work closely with all
relevant organizations concerned in proceeding with the Study. The implementing framework of the
project will consist of the following :

Project Steering Committee

- Ministry of Rural Development (MRD) - Chairperson

- Ministry of Energy, Communications and Multimedia (MECM)
- JICA Study Team

- JICA Malaysia Office

- State Planning Unit, Sarawak (SPU)

- State Development Office, Sarawak (SDO)

- Ministry of Land and Rural Development, Sarawak (MLRD)

- Sarawak Electricity Supply Corporation (SESCQO)

- Malaysia Energy Centre (PTM)

- Universiti Malaysia Sawarak (UNIMAS)

Both SESCO and SPU will be key members of the steering committee since rural electrification is
strongly related to rural integrated development and the supply of electricity.

PTM shall be appointed as the secretariat for the project steering committee of the study.

Project Implementation Unit (PIU)

- State Planning Unit, Sarawak (SPU)
- State Development Office, Sarawak (SDO)
- Sarawak Electricity Supply Corporation (SESCO)
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- Malaysia Energy Centre (PTM)
- Universiti Malaysia Sawarak (UNIMAS)

The PIU members shall be the Malaysian counterpart of the JICA study team.

(5) Justification of the Project
1) Needsfor Rural Electrification

It is estimated that about 8% of rural households in Malaysia do not have proper electricity supply, with
about 24% of rural Sarawak still lacking electrification. Since 1990, projects utilizing renewable
energy for lighting, telecommunications and irrigation have been implemented in remote sites and
isand communities by the Government of Malaysia. However, electrification in rural areas, especialy
in Sarawak, has not expanded adeguately due to the lack of promotion and suitably affordable
technology, as well as difficulty in accessibility. Thus, strategies integrating rural socio-economic
development and electrification should be formulated to promote the rural electrification efficiently and
economically. In addition to it, both firm cooperation of the related governmental organizations and
participation & capacity-building of local organization members are essential to succeed in the
development of rural electrification with sustainable operation and management.

2) Problems of Electrification of Remote Areas

To achieve 95% rural electrification in Sarawak by 2005, related organizations have been proceeding
with rural electrification projects by annual fund of approximately RM 5 million (US$ 1.3 million) from
the Federal Government of Malaysia. Since the most of easily accessible areas have been electrified by
extension of distribution lines and installation of Gen-Sets (small-scale diesel generator), the
electrification rural areas in Sarawak has reached dightly more than 70%. Approximately 5,000
villages/longhouses, however, are till unelectrified. Due to difficult accessibility to these unelectrified
villages/longhouses, transport of fuel for generator is costly or impossible in many cases. This will
further reduce the rate pace of electrification in future.

Relatively expensive photovoltaic generation system will need to be utilized to proceed with the rural
electrification programme, since the installation of conventional Gen-Set is not feasible for these remote
areas. In these remote areas, however, enough maintenance services from skilled engineers/technicians
can not be anticipated. Thus, even though photovoltaic generation systems are installed for these areas,
sustainable operation, maintenance and management of the system are doubtful.

3) Outline of the Project

The project aims at dissemination of rural electrification utilizing photovoltaic generation systems to
facilitate the electrification of remote areas as well as the upliftment of the socio-economic status of
these areas.

Local communities and organizations will play a central role in the full activities of the Study to
cultivate self-confidence and self-reliance for sustainable electrification. To achieve the purpose,
seminars regarding operation, management and maintenance of photovoltaic generation system will be
held and model plants will be constructed and provided in the Study as test fields to ensure that such
skills and know-how, etc. are introduced without fail in a concrete manner.

4) Benefits of the Project
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The project is expected to have the following benefits:

4-1) Direct benefits:

a The systematic and effective implementation of electrification in remote areas becomes
possible.

b. The vitalization of rural areas will be facilitated as the strength of local institutions is enhanced
with electrification.

c. Members in local organizations, such as governmental offices, NGOs, consultants and so on,
trained under the project are expected to lead similar projectsin other areas.

d. The participation of local organizations in electrification activities will ensure that local

opinions are reflected on future rural electrification efforts, and will enhance the awareness and
commitment of local people to electrification

e. Direct positive effects can be expected on electrification and local development at the model
plant sites.

f. The promotion of socio-economic activities with electrification.

g The model plants will create a proper image of photovoltaic generation system vis-a-vis local
people.

h. In regard to the required abilities to operate and maintain photovoltaic generation systems,

personnel with the necessary skills will be trained within local organizations through participation in the
installation of the model plants and field training of operation & maintenance.

i. Ingtitutional and organizational set up are expected, based on the members/organizations in
Steering Committee and local members/communitiesin rural area.
4-2) Indirect benefits

a.The provision of electricity supply will improve the productivity in rural areas by means of promoting
agro-based local industries.

b.The provision of lighting will make work at night possible, and is expected to improve the
productivity of home industries and to have positive impacts on education.

¢.The wider use of televisions and radios will provide information and entertainment for the people in
the area, and improving production skills through access to technical information.

d.Model systems installed in the Study will be utilized as facilities of operation and management
training. Not only persons in Malaysia but also in foreign countries such as in South-eastern Asia and
Africa, related to the rural eectrification, will be educated in these project sites where the model
systems are installed.

1.Termsof Reference of the Study

(1)Necessity / Justification of the Study

In line with the Government’s commitment in the “Seventh Maaysia Plan 1996 — 2000" and
“Malaysia’s High Priority National Projects under the World Solar Program 1996 — 2005”, the
Government intends to intensify the implementation of rural electrification projects utilizing renewable
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energy sources. The goal of the “ Seventh Malaysia Plan” is to provide electricity to all villagesin order
to improve the standard of living in rural areas. The Plan also addresses the importance of minimizing
the negative environment impacts of energy resource consumption and use. In order to ensure
coordinated and concerted effort in development and utilization of renewable energy sources for rural
electrification, the Master Plan Study needs to be worked out.

Both solar and micro/mini hydropower potentials are rich in the eastern part of Malaysia where still
many unelectrified communities exist. Particularly, solar energy is attractive for Malaysia where it
receives between 4.5 to 8 hours of sunshine daily and about 5.5 kWh/m? of solar insulation. The
average daily solar energy intensity received on a horizontal surfaceis 15 MJ/m?.

Comparing with the more industrialized Peninsular Malaysia, the eastern part of Malaysia still requires
the development of basic industries. In order to minimise the differences in living standards between
these areas, electrification is one of the most essential matters to be proceeded.

The Study aims at the dissemination of rural electrification designed both systematically and efficiently
by participation of local communities and organizations in the full activities.

(2)Objectives of the Study

a. To propose suitable local organization(s) and operation/maintenance/management methods
regarding rura electrification by photovoltaic generation system, taking into account,
characteristics of remote areas.

b. To evauate the above-mentioned proposal through actual operation, maintenance and
management at model villages/longhouses where photovoltaic generation systems are installed
in the Study.

c.  To make suggests regarding governmental policy and institutional frameworks for smooth
execution of rural electrification.

(3)Scope of Study
(3-1) Stage 1
1) Gathering of Basic Data/I nfor mation
Present situation of rural electrification needs to be analyzed by executing the following actions:

» Review therural dectrification policiesin both Federal and
o datelevel.

e Collect information of execution plans and methods of rural
» dectrification in both Federal and State level.

* Review therole and function of ingtitutions in charge of the
» rura electrification at the Federal and State level.

* ldentify the location and the distribution of unelectrified

»  villages/longhouses.

»  Profiling of unelectrified villages/longhouses

*  Find out obstacles to execute electrification in remote areas
»  Collect and review the relevant data and information on

» dectrified villages/longhouses by photovoltaic generation

* systems.

2) Investigation of Candidate Villages/L onghouses
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The proper selection of model villages/longhouses for Stage 2 and after of the Study is important for
the effective promotion of electrification in remote areas. Site investigations for several candidate
villages/longhouses in unelectrified will be executed in order to collect essential data as the follows:

a Site conditions' survey (surveying, gathering of meteorological and solar radiation data, and
survey on related development plan)

b. Supply area survey (number of consumers, distribution of consumers, potential demand,
industrial and socio-economic conditions, sources of income, seasonal income levels,
awareness in regard to electrification, willingness to pay for electricity, disposable income,
road condition, etc.)

C. Supply and demand plan (scope of supply, supply capacity
and power usage)

d. Evaluation of development potential (optimal scale of installation system, rough estimation,
economic viability and effects)

(3-2) Stage 2
1) Design and Estimation of M odel Photovoltaic Generation Systems

Based on the basic information obtained in 2) Investigation of Candidate Villages /Longhouses
of Stagel, a few villages/longhouses will be selected as the project areas where model
photovoltaic generation systems being installed. Then, facility design, decision of equipment
specifications, installation scheduling and cost estimation for each model system is carried out.

2) Execution Framework for M odel Villages/L onghouses

Prior to the installation of photovoltaic generation systems, execution framework, consists of
not only the Federal/State organizations but also local communities, will be established for
each modéd village/longhouse. Function and roll of each organization and community in the
framework will be clarified in a document.

(3-3) Stage 3
1)  Seminar in Model Villages/L onghouses
A seminar will be held in model villages /longhouses for the following purposes:

e Improvement of public awareness for electrification and

« photovoltaic generation systems.

» Exchange candid opinions among the Federal/State

» organizations and local communities.

» Technology transfer to local communities regarding operation,
* management and maintenance of photovoltaic generation

e systemaiming at sustainable electrification.

Regarding operation, management and maintenance of photovoltaic generation system,
“Operation & Maintenance Manual” will be prepared not only for utilization in the seminar
but also for practical use in model villages /longhouses during the actual operation.

2)Ingtallation and Operation of M odel Photovoltaic Generation Systems

Photovoltaic generation systems will be installed in the model villages/longhouses based on
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the design, specification and schedule settled in Stage 2. The framework will function for the
installation by accomplishing tasks/rolls in each organization/community. Participation of
rural residents from the installation of the systemsis especially important in the Study in order
to improve awareness of el ectrification and make the project sustainable.

After theinstallation, transferred skills and knowledge in regard to the power system operation,
management, and the maintenance of electrical equipment will practice in the model
villages/longhouses.

3) Monitoring and Evaluation of Model Villages/L onghouses

Through the monitoring period of 6 months in the actual operation, related data will be
collected in order to execute the following matters:

» Find out organizational problems.

» Conduct atechnical evaluation of installed photovoltaic

e generation systems

« Confirm the execution of periodical inspection.

« Evaluate effectiveness of “Operation & Maintenance Manual” in

« theactua operation.
« Anayze economic and financial management, such as
» preparatory fee collection for future maintenance cost.

4) Feedback of the Evaluation Results

Counter measures for found problems in monitoring and evaluation stage will be work out in
Steering Committee with local communities. These counter measures will be reflected to
revise the contents of the “ Operation & Maintenance Manual”.

(3-4) Stage 4
1) Workshop of project Findings

Whole activities, procedure and findings through the Study will be introduced to members in
the rural electrification field in a workshop. Opinions and indications presented/obtained from
the attendants of the workshop will be taken into consideration when suggestions regarding
governmental policy and institutional framework are drawn up as a fruit of the Study.

2) Suggestion regarding Governmental Policy and Institutional Framework

For aiming the extension of sustainable rura electrification utilizing photovoltaic generation
system, suggestions and statements regarding governmental policy and institutional
frameworks, such as follows, will be given from Japanese Experts involved in the Study.

» Project problems and improvement measures for future

e activities.

» Future activity plan for the sustainable rural electrification with
e participation of rural communities.

» Extension measures for other areas.

« Suitable framework for smooth promotion of rural

» electrification.

(1)Study Period

The study consists of four (4) stages as follows and the total period isthree (3) years:

- 184 -



Stage 1 : 0.6 years
Stage 2 : 0.4 years
Stage 3 : 1.5 years
Stage4 : 0.5years

1.Staff / Personnel Participating in Project | mplementation

(1)

@)

©)

The estimated number of qualification of the study teamiis:

1 (one) senior engineer as the team leader fully in charge
and well experienced in such nature of work

2 (two) solar power engineers

1 (one) economist

1 (one) sociologist

1 (one) rural development planner

1 (one) institutional expert

Assistance Requested

Experts

Engineers or a group of experts who have the qualifications and experience in particular
fieldswill be responsible in the technical aspects outlined in the scope of study.

According to Malaysia' s policy for technology transfer of software, it is preferable that an
equivalent number of counter-parts from local staff and local engineers can work with the
foreign experts. As for hardware technical transfer, some local engineers will be trained in
the counterpart’s country. From these viewpoints, it is realized that the outcome of Study
will become more satisfactory.

Transportation and Accommodation Expenses

The expenses will be composed of transportation and accommodation of the experts inside
and outside Malaysia. The transportation expenses will be including those of international
flights, domestic flights, trains, buses, and cars for field survey.

Reporting and Printing

JICA shall prepare and submit the following quantity of reports in English to Maaysia
respectively.

a.  Inception Report 10 copies
b. Progress Report 10 copies
c. Interim Report 10 copies
d. Draft Fina Report and Summary 20 copies

The Government of Malaysia will provide JJCA with the comments on the Draft Final Report
within one month after its reception.

e. Fina Report and Summary 20 copies
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4 Equipment

JICA shal provide the relevant equipment for the survey including its transportation and
installation.
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