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AEEMTRC
APEC
AIT
ASTAE
AusAID
CASE
COGEN
CSIRO
DES(ESD)
DSM
ECCJ
ENE
EPU
GEF
GHG
GIS

GT
IBEC
IEEJ
IPP
JKKK
MECM
MLRD
MOF
MRD
NEB
NEDO
PTM

PV
RWEDP
RES

RM

SAR
SEB
SESB
SECO
SHS
SIRIM
SDo
SPU
TNB R&D
TNB R&D
UNDP
UNESCO
UNFCCC
UNIDO
UNIMAS
VIDP
WSP

ASEAN-EC Energy Management Training Centre

The Asia-Pacific Economic Cooperation

Asian Institute of Technology

THE ASIA ALTERNATIVE ENERGY UNIT, World bank

Australian Agency for International Development

The International Centre for Application of Solar Energy, Perth, Australia
EC-ASEAN COGEN Programme

Scientific and industrial research for Australia

Department of Electric Supply, Malaysia

Demand Side Management

Energies Nouvelles et Environment

Economic Planning Unit, Malaysia

Global Environmental Facilities

Green House Gas

Geographic Information System

Gas Turbine

Institute of Biodiversity Environment conservation of UNIMAS

Independent Power Producer

Jawatanknasa Kemajuan Keselamatan Kampung, Malaysia
Ministry of Energy, Communications & Multimedia
Ministry of Land and Rural Development, Sarawak
Ministry of Finance, Malaysia

Ministry of Rural Development, Malaysia

National Electricity Board

Pusat Tenega Malaysia(Malaysia Energy Centre)

Photovoltaic
Regional Wood Energy Development Programme
Rural Electrification Scheme MRD )

Ringit Malaysia

Staff Appraisal Report, World bank

Sabah Electricity Board

Sabah Electricity Sdn. Bhd.

Sarawak Electricity Supplying Company

Solar Home System

Standards and Industrial Research Institute of Malaysia
State Development Office

State Planning Unit, Sarawak

Tenag Nasional Research and Development Sdn. Bhd.

Tenaga Nasional Berhad

The United Nations Development Programme

The United Nations Educational, Scientific and Cultural Organization
The United Nations Framework Convention on Climate Change
United Nations Industrial Development Program

Universiti Malaysia Sarawak

Village Integrated Development Plan

World Solar Programme
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L INTRODUCTION

In response to the request of the Government of Malaysia, the Government of Japan
has decided to conduct the Study on the Rural Electrification Plan with Utilization of
Renewable Energy (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 programmes of the Government of Japan, will undertake the Study in close
cooperation with the authorities concerned in Malaysia.

The present document sets forth the scope of work with regard to the Study.

{I. OBJECTIVE OF THE STUDY
The objective of the Study is to formulate a favorable framework which would
promote sustainable rural eleetrification with utilization of renewable energy, mainly

photovoltaic generation (hereinafter referred to as PV) systems 1n the state of Sarawak.

HI. THE STUDY AREA
The Study will be carried out in the state of Sarawak 1n Malaysia.

IV. SCOPE OF THE STUDY

The Study wﬁll be carried out in the following two(2) phases.

In the first phase, the present situation of rural electrification programme with
utilization of PV will be reviewed and a favorabie framework will be prepared.

The necessity of the second phase study will be discussed among the Steering
Committee, consisting of JICA Study Team, JICA Malaysia Office, Embassy of Japan,
Economic Planning Unit/EPU), Ministry of Energy, Communications & Multimedia
(MECM), Ministry of Rural Development(MRD), Malaysia Energy Center (PTM),
State Planning Unit, Sarawak(SPU), Ministry of Land and Rural Development,
Sarawak(MLRD), State Development Office, Sarawak (SDO), and Sarawak Electricity
Supply Corporation (SESCO) in accordance with the result of the first phase.

If the Steering Committee reaches the agreement, the study would be proceeded to

the second phase.
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In the second phase, an action plan will be formulated to realize the framework. &4
piet—projeettsy one or more pilot projects will be conducted to demonstrate the

effectiveness of the framework

(1) First phase

i ) Review of the existing framework on the rural electrification programme with
utilization of PV
In order to identify the present situation and the issues of rural elecirification, the

following items will be reviewed and surveyed.

1) Relevant data and information including previous study reports

2) Current rural electrification policy in Sarawak and in the whole of Malaysia

3) Power demand forecast in Sarawak

4) Roles of concerned institutions in rural electrification

5) Laws and regulations on the treatment of the wastes including the used batteries
at national and state level

6) Current progress of rural electrification and utilization of PV

7) Future electrification policy such as grid extension

8) Relation between rural development programme and rural electrification
programme with utilization of PV

9) Economic and financial analysis on the cost of existing rural electrification

programme

if) Site survey

In order to identify the specific present situation of the villages and assess the past
and ongoing PV electrification programmes, a number of villages which are
non-electrified and electrified with PV will be visited and the following items will be

surveyed,
1) Selection of the villages to be surveyed

2) Socio-economic survey

3) Specification of the installed PV systems
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4) Present situation of operation and maintenance of PV systems
5) Present situation of treatment of the wastes of PV systems such as used batteries
6) The impact of PV electrification from the aspect of rural development

iti} Suggestion of framework on the rural electrification programme
The framework of the rural electrification plan with utilization of PV will be

prepared, eempesing comprising of the following items.

1) Policy and regulations for promotion of the rural electrification programme with
utilization of PV

2) Financial arrangement on the rural electrification programme with utilization of
PV |

3) Roles of relevant organizations to the rural electrification programme with
utilization of PV in the state government and the federal government level

4) Orgamzational and management setup of village level for implementation of
sustainable rural electrification programme with PV

5) Capacity building of human resources

6) Criteria for prioritizing the programme of rural electrification with utilization of
PV

7} Linkage to socig-economic development of the villages

(2) Second phase

To materialize the framework formulated in the first phase, an action plan will be
formulated on the essential parts of the framework. For formulating the action plan,
diverse demonstration schemes including pilot projects will be conducted.

Detailed contents, schedule and term of the second phase Study will be decided
based on the result of the first phase Study.

Y. WORK SCHEDULE
The Study will be carried out in accordance with the tentative work schedule shown

in the appendix I.
The schedule of the second phase Study will be fixed after the first phase Study.
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VL REPORTS
JICA shall prepare and submit the following reports in English to the Government
of Malaysia in the first phase:

1) Inception report(first phase) Twenty (20) copies
2) Interim report(first phase) Twenty (20) copies
3) Draft Final report(first phase) Thirty (30) copies (main reports and summaries)
Malaysian side shall provide its comments on the Draft Final report within
one (1) month after the submission of that report.
4) Presentation
The presentation of the Draft Final report shall be made to Malaysian side.
5) Final report (first phase) Forty (40) copies(main reports and summaries)
The Study Team will submit the Final reports within six (6) weeks after
receiving the comments of Malaysia on the Draft Final report.

During the field study in Malaysia, monthly meetings will be held, and monthly

reports will be prepared and submitted to the meetings.
Both JICA and Malaysian side will discuss and decide what kind of and how many

reports for the second phase Study JICA will prepare and submit after the first phase
study.

VIL DIVISION OF TECHNICAL UNDERTAKING
The division of technical undertakings by JICA and Malaysian side of the first phase
Study is detatled in the appendix II.

VIIL UNDERTAKINGS BY THE MALAYSIAN SIDE
1. To facilitate smooth conduct of the Study, the Malaysian side shall take necessary

“measures;
(1) to inform members of the Study Team of any existing risk in the Study area
and to take any measures deemed necessary to secure the safety of the Study Team.
(2) to ensure the necessary entry permits for the Study Team to conduct field
surveys in Malaysia and exempt them from consular fees.
(3) to exempt the members of the Study Team from taxes and duties as normally
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accorded under the provision of Malaysia General Circular No.1 of 1979, on
equipment, machinery and other materials brought into and out of Malaysia for the
conduct of the Study.

(4) to exempt the members of the Study Team from income tax in Malaysia on
their official emoluments in respect of their period of assignment in Malaysia in
connection with the conduct of the Study. However the Malaysian side shall retain
the rnight to take such emoluments into account for the purpose of assessing the
amount to be applied to income from other sources.

(5) to provide necessary facilities to the Study Team for remittance as well as
uttlization of the funds introduced into Malaysia from Japan in connection with the
conduct of the Study,

(6) to secure permission fof entry into private properties or into restricted areas for
the conduct of the Study.

(7) to provide the Study Team with medical services when needed; expenses will
be chargeable to the members of the Study Team.

(8) to provide the Study Team with available data, maps and information
necessary for the execution of the Study.

(9) to make arrangements for the Study Team to take back to Japan data, maps and
materials connected with the Study, subject to the approval of the Malaysian side, in
order to prepare the reports.

(10)  to appoint counterpart personnel to the Study Team during the study period.
(11) to provide the Study Team with suitable office space with clerical services
and necessary office equipment at the study site.

(12) to provide the Study Team with proper identification and certification
documents. '

(13) to indemnify any members of the Study Team 1in respect of damages arising
from any legal action taken against him/her in relation to any act performed or
omissions made in undertaking the Study, except in cases where both Governments
agree that the member is guilty of gross negligence or willful misconduct,

(14) MECM and MRD shall act as the main counterpart agencies to the Study
Team as well as the coordinating body in relation with other relevant governmental
and non-governmental organizations concerned for the smooth implementation of

the Study.
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{15) The Malaysian side shall organize a Steering Committee to be chaired by
MECM for the purpose of coordinating the Malaysian side’s responsibilities in
connection with the Study.

IX. UNDERTAKING BY JICA
For the implementation of the Study, JICA shail undertake the following:
1 To dispatch, at its own expense, a series of study teams to Malaysia
2 To pursue technology transfer to the Malaysian counterpart personnel 1n the
course of the Study.

X. OTHERS

JICA and Malaysian side shall consult with each other in respect of any matter that

may arise from or in connection with the Study.
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Appendix 1I

Outline of Division of Technical Undertaking

Malaysian side Japanese side
1. Review of the | (1) Establishment of the  Steering | (I)Attendance at = the Steering
existing framework Committee(SC) Committee(SC)
on the rural | (2) Collection and provision of all relevant | (2) Collection and review of the relevant
electrification data, law and information data, law and information
programme with || (3) Collection and provision of the current | (3) Review of the cumrent rural
utilization of PV rural electrification policy and the roles electrification policy and the roles of
of concerned institutions concerned institutions
{4) Arrangement of meetings with relevant | (4) Attendance of the meetings and
authorities collect necessary information
2. Site survey (5) Operation of SC (5) Attendance at SC
(6) Assistance to select the candidate | (6) Selection of the candidate villages
viltages for the site Survey for the site Survey in cooperation with
(7} Arrangement of meeting with rural Malaysian side
communities (7} Visiting rural communities
(8) Assistance  to  implement  the | (8) Implementation of the
socio-economic surveys in rural areas socio-economic surveys in rural areas
(9) Assistance to survey on the present | (%) Survey on the present operation and

operation and maintenance situation

{10) Assistance to survey on the treatment of
the wastes of PV facilities

(11) Assistance to survey the impact of PV
electrification from the aspect of rural
development

(12) Assistance to conduct economic &
financial Analysis

maintenance situation

(10) Survey on the treatment of the wastes
of PV facilities

(11)Survey on the impact of PV
electrification from the aspect of rural
development

{12)Economic & financial Analysis

3. Suggestion of new
framewark on the
rural electrification

programme

(13) Assistance 1o assess the past and

ongoing rural electrification
programme with utilization of PV

(14) Assistance to identify suitable strategy
and nmeasures to promote rural
electrification programme with
utilization of PV

(15) Operation of SC

(16)Arrangement of seminars and workshops

{17)Arrangement of meeting with relevant
authorities

{13)Assessment of the past and ongoing
rural electrification programme with
utilization of PV

(14)Ydentification of suitable strategy and

measures to promote rural
electrification  programme  with
utilization of PV

(15) Attendance at SC

(16)Holding seminars and workshops

(17)Report on the result of the Study to
relevant authorities
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1. Introduction

The Preparatory Study Team for the Study on Rural Electrification Plan w1th Utilization of
Renewable Energy in the State of Sarawak in Malaysia (hereinafter referred to as “the Study™),
headed by MrY.Otake, was dispatched by the Japan Intemational Cooperation Agency
(hereinafter referred to as “the Team”) from 2nd of August through [4th of August,2000. The
Teamn had a series of discussions with the authorities concerned of the Government of the
Malaysia(hereinafter referred to as “Malaysian side”), especially with Mmistry of Energy,
Communications and Multimedia(MECM), Ministry of Rural Development(MRD) and State
Planning Unit, Sarawak(SPU), regarding the Scope of Work(S/W) on 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 1s attached herewith (See Annex 1).

2. Roles of the State Government of Sarawak
The State Government of Sarawak will be responsible jointly with MECM and MRD for

all aspects for the smooth conduct of the Study in Sarawak, as applicable to UNDERTAKINGS
BY THE MALAYSIAN SIDE described in the S/W such as;

(1) to assist to select the candidate villages for the survey or pilot operation.

(2) to permit and ensure entries into the villages and assist to conduct surveys (including

providing the ID cards) to accompany the site surveys.

(3) to provide the Study Team with available data, maps and information.

{(4) to ensure the security of the JICA Study Team.

(5) to.prepare office space with necessary utility and equipment, such as international

telephone lines, adequate number of desks and chairs.
SPU will facilitate the conducts of the parties concerned.

3. Project Implementation Unit (PIU) for the Study

For a smooth conduct of the Study, the Project Implementation Unit (PIU), as the
counterpart to the JICA Study Team, will be organized by the Malaysian side, comprising of
personnel belonging to but not limited to the following organizations. Each organization

will assign adequate number of personnel in reasonable contributions in the areas, such as
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rural electrification, PV engineering, rural socio-economy, tural development, finance.

PIU will collaborate with the JICA Study Team in the Study. PIU members will be

appointed at the beginning of the Study.

- State Planning Unit, Sarawak (SPU)

- State Development Office, Sarawak (SDO)

- Ministry of Land and Rural Development ,Sarawak(MLRD)
- Sarawak Electricity Supply Corporation (SESCO)

- Malaysia Energy Centre (PTM)

4. Detail of socio-economic survey of the Site Survey

The socto-economic survey in selected villages aims at (1) collecting the data and

information of rural areas, whose examples are shown below, (2) identifying and analyzing the

issues for rural electrification and (3) contributing to the formulation of a favorable framework

for rural electrification. The content of the survey will be finalized in the Inception Report.

Economic activities at household and community levels
Social conditions at household and community levels
Priority of needs and constraints |

Rural development projects

Impact on livelihood of electrification in electrified villages
Needs for electrification of unelectrified areas

Operation and maintenance of electricity generating facilities
ColIectéve activittes/decision making process in a community

Willingness and ability to pay for electricity

The ‘consigning of work to local consultants was discussed as one of the measures for the

effective conduct of the survey. In such a case, the criteria of selecting the local consultants

from candidates will be clarified by the Study Team with the advice of the Malaysian side.

5. Technology Transfer

The technology transfer to the Malaysian counterpart will be made in the following

manner.

(1) On the job training (OJT) through the Study

OJT will be made for the counterpart personnel by JICA Study Team at major steps of

iy
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the Study.

(2) Seminar and workshop
A seminar and a workshop will be organized during the first phase of the Study. In the
seminar, the JICA Study Team will present the findings of the Study and exchange opinions

among the participants invited from relevant organizations and institutions in Malaysia.

The workshop will also be held during the first phase to share the experiences and good

practice from the rural electrification by PV system of neighboring countries.

(3) Counterpart training in Japan
The Malaysian side requested three(3) counterpart personnel from majdr participating
organizations to be trained in Japan. The Team explained that JICA’s counterpart training

programme, in principle, would accept one counterpart personnel for a study per year.

6. Reports

(1) Disclosure of the report contents

The Team explained that the Final Report of the Study should be disclosed in Japan in
accordance with .Tapﬁnesc government disclosure policy. This issue will be discussed for a
mutual agreement on submitting the Draft Final Report of the Study.
(2) Executive suunmary

An executive summary will be included in the Final Report of the Study.
(3) Electronic media report

The Malaysian side requested the final report will also be submitted in electronic media.
Scope and specifications of the electronic media report will be determined in the Inception

Report.

7. Documents not allowed to export to foreign countries

Attention shall be drawn to Malaysian laws that prohibit an export of some pre-determined
documents expressing data or information in proprietary nature of Malaysia, such as maps or the

like,
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8. The Second Phase of the Study

The Team explained examples of key issues to be identified in first phase of the Study and
components of the pilot project expected in the second phase to tackle these issues to illustrate
the linkage between the first phase and the second phase. The presentation material is attached

as Annex 2.

The cost of purchase and installation of the pilot project’s equipment will be borne by JICA.
Subject to the agreement between the Government of Japan and the Government of Malaysia,
the equipment of the pilot project will be taken over to the Malaysian side after the completion
of the Study.
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Annex 1

List of Members

The Malaysian Side

EPU (Economic Planning Unit)

MECM (Ministrv of Energy, Communication and Multimedia)

Mr. Tuan Syed Hamzah, Deputy Secretary-General II

Mr. Thiyagarajan (Rajan) Velumail, Principal Assistant Secretary
Mr. Razif Mohd. Mubin

" MRD (Ministry of Rural Development)

Mr. Tuan Haji Hamzah Omar, Head of Utility Unit

Mr. Midahal Hasan

PTM (Pusat Tenaga Maiaysia: Malaysian Energy Center)
Mr. Mohd Zamzam Jaafar, Chief Executive

Mr. Ahmad Zairin Ismail, Head Unit of Emerging Technology
Lok Chung Kiat, Research Officer

SPU (State Planning Unit, Sarawak)

Mr. Hang Tuah Merawin, Senior Asst. Director

Japanese Side

Japan International Corporation Agency (JICA)

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

Mr. K. Umetsu, Program Officer, Energy & Mining Development Study Division
Mr. N. Yamamura, Assistant Resident Representative, JICA Malaysia Office
Consultants

Mr. N. Azegami, Consulting Department, IC Net Limitd.

Mr. Y. Takechi, Senior Engineer, Project Management Department, NEWJEC Inc.
Mr. K. Nishinoiri, Consulting Engineer, Yasukawa Engineering Co. Ltd.
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PRIME MINISTER/
CABINET

- Oversees the industry

( MECM ) ( EPU ) ( MoF )
- Develops policy for the - Formulates privatization policy - Major TNB Shareholder
electricity supply sector - Formulates energy policy
- Approves tariffs - Selects IPP

- Coordinates implementation
of energy policies

( DES )
- Develops legal and regulatory
frameworks

- Advises Ministry on policy, tariff
and other matters relating to
power supply sector

- Implements policy

- Issues licenses

- Regulates the electricity supply
industry

- Ensures safety of electrical
installations & equipment

Consumers

TNB

[sess ———
IPPs |
Other Licenses! SESCO

SESCO is regulated by
the Sarawak State Government

MoF = Ministry of Finance

MECM = Ministry of Energy, Communications and Multimedia
EPU = Economic Planning Unit, Prime Ministre's Department
DES = Department of Electricity Supply

TNB = Tenaga Nasional Berhad

SESCO = Sarawak Electricity Supply Corporation

SESB = Sabah Electricity Sdn. Bhd.

(Source : Statistics of Electricity Supply Industry in Malaysia, 1999)
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(Source : EPU Home Page
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Year 1994 | 1995 1996 1997 1998

Electricity Consumption (TWh) 35.2 38.1 43.8 49.1 51.5

(Source : Statistics of Electricity Supply Industry in Malaysia 1999)
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Peninsula
Malaysia
91.6%

(Source : Statistics of Electricity Supply
Industry in Malaysia 1999)
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(Year : 1998)
TNB SESB SESCO
Region Peninsula Malaysia Sabah Sarawak
Energy Sales 8,197 MW 494 MW 606 MW
Energy Sales 46,566 GWh 1,884 GWh 2,386 GWh
No. of Consumers 4,669,289 262,696 294,041
No. of Employees 23,163 2,126 2,038

(Source : Statistics of Electricity Supply Industry in Malaysia 1999)
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Region Name Capacity Type

Peninsula Malaysia Sulatan Salahuddin Abdul Aziz, Kapar 1,656 MW Qil/Gas
Sultan Ismail, Peka 1,026 MW Gas
Jambatan Connaught, Klang 884 MW Gas
Sultan Iskandar, Pasir Gudang 720 MW Qil/Gas
Serdang 610 MW Gas
Tuanku Jaafar, Port Dickson 602 MW Oil/Gas
Perai 424 MW Oil/Gas
Melaka 220 MW Gas
Sultan Mahmud, Kenyir 400 MW Hydro
Temengor, Grik 328 MW Hydo
Sultan Idris |1, Batang Padang 150 MW Hydro
Sultan Azlan Shah, Kenering 108 MW Hydro
Sultan Yussof, Cameron High Lands 100 MW Hydro

Sabah K. Kinabalu 91 MW Diesel
Sandkan 59 MW | Qil
Tawau 51 MW Diesel
Labuan 28 MW Diesel
Lahat Datu 10 MW Diesel
Tenom Pangi 66 MW Hydro

Sarawak Tg. Kidurong 126 MW Gas
Miri 52 MW Gas/Diesel
Biawak 50 MW Diesel
Sg. Merah 48 MW Diesel
Sg. Priok 36 MW Diesel
Batang Ai 108 MW Hydro

(Source : JEPIC report 1998)
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(Unit : sen/kWh)

Domestic Commercial | Industrial | Mining Public Lighting Average
TNB 21.8027.8 | 12.8028.8 | 9.80025.8 | 9.80 21.8 10.80 17.3 23.5
SESB 160 28 250 32 230 32 - 30 24.4
SESCO 290 34 1000 40 1001 40 - 47 27.1

(Source : Statistics of Electricity Supply Industry in Malaysia 1999)
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Year Generation Capacity Peak Load Reserve Margin

1995 10,626 MW 7,023 MW 51.3%

1998 13,696 MW 9,304 MW 47.2%

2000 14,996 MW 10,679 MW 40.4%

(Source :0 ™ Malaysia Plan Midterm Review)
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Region 1990 1998 2000
Peninsula Malaysia 91% 98% 100%
Sabah 48% 70% 75%
Sarawak 50% 75% 80%

(Source :00 "™ Malaysia Plan Midterm Review)
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(Source : Statistics of Electricity Supply
Industry in Malaysia, 1999)
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Head
Special
Function
<
* Medical, Health & * Treasury Operations * Procurement * Grid System  Energy Services * Kuching Power Station
* Financial Accounting & Contract Operation & Marketing * Batang Ai Power Station
* Humon Resource  * Tax & Management  * Transport e C ication  * R Management * Sibu Power Station
* CS Plonning & Accounting * land & Property  # Substation « Distribution System  # Bintulu Power Station
System Development ® Accounting Systems Management Operations Planning & * Miri Power Station
* Corporate » Corporate Finance  * Information System ® Transmission Lines  Development * Generation Support
Administration * Inventory Operation * Weslern Region * Generation Planning
* Corporate Managemenl * Protection, Control = Central Region & Development
Communications, * Standards & Instrumentation  ® Northern Region * Environment
Welfare & Sports * Security Services  * Substofion * Sri Aman Region * Generation Resource
* Training Centre Automation & * Sarikei Region Development
= Corporate Resources SCADA * Bintulu Region * Generation Business
Management Development

* Quality Management

(Source : SESCO Annual Report 1998)
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0 Sarawak Gas Distribution Sdn. Bhd.
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Year 1993 1994 | 1995 1996 1997 1998 1999

Energy Consumption (GWh) 1,259 | 1,494 | 1,686 | 1,943 | 2,327 | 2,386 | 2,537

(Source : until 1998: Statistics of Electricity Supply Industry in Malaysia, 1999,
1999: SESCO Annual Report, 1999)

oo PO oD DODDODDODOO
goboobooooboooooooobobooobobooooboooboooobbooobboon
goboobooooboooooooobobooobobooooboooboooobbooobboon
gooooobobobooooogoooobooooooooooboboooo

gboooo0oooboooboooobboooboboopoz20000bOoOoOobDOoOoOoDOOn
gobooooboooobooobooooobooobooooboboooobooooboboooon

SESCOO0 0 00OOOonb210000obboboooooooboooooooooboobonoooDoo

- 59 -



(Mw)
400

250

200

0

oo0od 0bbobobOooogogoobieestogoon

1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 0 24 2 23 24

(Hour)

(Source : SESCO)

600 —
-
- - -
- -
A -

s
=3
S
S 300
-
4
5]
[}
o

0 1 1 1 1 1

1995 1998 2000

Year

(Source :0 ™ Malaysia Plan Midterm Review)

goolooooooooooobbooooo

- 60 -



(GWh)
10,000

8,000

6,000

4,000

2,000

0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(Year)

—l— Generation Low —Il— Generation M. likely —O— Generation Hgih

—a&— Maximum Demand Low —@&— Maximum Demand M. likely —&— Maximum Demand High

(Source : SESCO)

U001 oooobb2o10000Db000000O0

gooooobobooogg
Ob00oooboooobooobobooobboooDoboobobOoOoOo1eesbonDogn 462
gooooooooooo eceODODDDOODDODDODDODODOODODODDODODODODODDOODODODODOO
ooooobobooooooogoo
o000 UUUOUgg 20 oo
ooooobobboo0oo0oooobobbboo0ooooobD 7veS0000O0OoOoobDODIs200
o000 1280000003000 b00o0oobooooobooooobooooboooooDoooon
gobboooobooooobooooboooobobooooobooobboooboboooobobooo
gobboooobooooobooooboooobobooooobooobboooboboooobobooo

oobboO0oooooobbooooooobooboboboo120000

- 61 -



wR IR RN ach ST —TIH

(6661 ‘vIsAe[ey ur Ansnpuy L)19L1192]F JO $IISNRIS : 22IN0S)

+
|
K4
!
(wyp0z) aur uoissiwsuel |
MsLe pesodolg = = = = RTITS ey S0 fon : odAy jen4
7 seulqIn |
(Wygz 1) BUM pEdBYIBAD OIpAH :  edA) Jojeseuan %
unang a|gnoa ANZEL MIP6 © Aioede) pajeisu| S/S MIEE/SLZ Sey g [8salg : 2_% Jojesausg
INV1d OHGAH IV ONVLVE FINON3 MWARLL FcAioedeo pelEteut
(wxg92) aur| peaLIaAQ NOILVLS HIMOd _
1N |anoq ANSLE NYWHYH TNa8Y NNL |
anN39I1 S/S
MAEE/CEL/SLE s/S
sauigin] se9 :  8dA] JojeIsuan IV ONV.LvE S/ _@s_( 58  onIHONX DNV LYW
- MIEE/CEL/SLC SIS
| AAELEE e penge NVINVINIX | ANEE/E}
| (6661 Jo pua ay) Aq [euoyeiado &q o0} pajoedx3) LIMONVM O ’
_ (ddi) NOILVHINID HIMOd NVMVHVS s/s o sdk jons |
MNEELZEL/SLE ENELS suiinL wesls :  adAL Jojessuen |
o mnv - MI0O! : Aiede) pejersul |
= (dd1) L¥¥ONIr3s |
, seq) ; adA) jeny NOHS3d
| sauiqun) se9 :  edA| lojelsuss I —— 'O (8N4 wbn : adAy jeng
| Mwzel : Ayede pajeisul (2661) MNiNig Rl ;. oAl jopRietiet
| NOLLVLS HIMOd NINLNIS MIEY - KoedeD pajfeisu)
, S/ NOILVLS HIMOd HYH3N '9S
MNEE/SLE
t=114] v3S YNIHO HLNOS
Hvavs IINNYE Il seo : adA | jan4

sauIqun] seo :  adA] Jojesauon
MINLOL @ Ajoeded pajeisu)
NOILVLS HaMOd IHIN

I3NNH8

_62_




o000 ODbOooOo0oooobbi1998Ud

o ) 275 kV 765 km

Transmission Lines

132 kV 128 km

Number 15
Transmission Substations

Capacity 2,756 MVA

Lines 12,233 km
Distribution Lines/Cables

Cables 2,727 km

Number 4,648
Distribution Substations

Capacity 2,724 MVA

(Source : Statistics of Electricity Supply Industry in Malaysia, 1999)
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2002 100MW GT Kuching
2003 100MW GT Bintulu
2004 100MW GT Bintulu
2006 100MW GT Bintulu
2007 100MW Bintulu
2008 2x225MW Murum Hydro
2009 2x225MW Murum Hydro
2015 100MW GT1 Bin CC1
2016 100MW GT2 Bin CC1
2017 100MW ST Bin CC1

(Sourcell SESCO)
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2005 Engkililil Mambong
2006 Murrum Kemena

MurrumO Kapit
Kapit-K emantan
2009 Engkililill Kemantan

(Source:SESCO)
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1. { Pasir Pandak Kg. Pasir Pandak Kuching Coastal Maiay 2 (smallest)
2. | Interior Padawan | Kg. Peng. Amat Kuching | Hilly Bidayuh 9 (largest)
3. | Ulu Simunjan Semalatong Simunjan | Hilly Iban

4. | Sri Aman Bruit Daro Coastal Melanau

5. | Pakan Julau Bijat Sri Aman | Riverine Malay/Iban | 9 (largest)
6. | Julau Rh Jalin/Rh Molly | Julan Hilly Iban

7. | Bruit-Tekajong | P Maing ak Kos/ fpgyq Hilly Iban

M4—13 VIDPFu s iR 7 i
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Task ) Implementa : .
Electrification M Planning Budget tion Operation | Maintenance
Grid-Connected SESCO SESCO SESCO SESCO SESCO
Until
1995
Off-Grid SESCO SESCO SESCO SESCO SESCO
Over
33KV SESCO SESCO SESCO SESCO SESCO
Grid-Conne
cted Contractor
[033kV | Committee™ |MRD (ordered by | SESCO SESCO
MRD)
[Gen-Set]
After SESCO/
1995 i 2
e Contractor SESCO/ Village
Generally | Committee © [MRD (ordered by Village™2 [PV]
Off-Grid MRD) Contractor
(ordered by
MRD)
Contractor
Small 3 ) .
G SDO SDO (ordered by | Village Village
en-set SDO)

*[J Rural Development Committee[] 00 0 -150 0 O

*[J MRD intend to take over O&M to SESCO
*[J State Development Office (SDO)

gosSEsCcoouonopoonoOieesunnn
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*4—14 SESCORFOHMFEENIRIE (BE/LER)

Statistics on Rural Stations Established Since 1964;

Installed
Stations E Yeér No. of Capacity KWh Sold
stablished | Consumers (W) 1997 1998
Lundu 1964 3,007 ~ {ak)| 3,969,855] 4,659,807
Lawas __ 1865 3,660 4,387] 12,131,472] 11,671,062
Siburan ‘L - R -
| Beratok 1965 | 4028 {a)| 8804,663] 10,011,701
Tapah J . 1 E
[ Julau 1966 567 an] 1.282741] 1,363,533
Sundar y 1968 - (ac) - -
Kabong | 1970 1,568 (a)] 1.660,342] 2004408
Asajaya 1972 5,304 {n)] 5,383,521] 6,103,791
Tebakang 1974 - ] -
Gedon 1974 - (h) - -
Belawai ] 1975 851 (@] 1.488,279] 1,626,675
_Saratok 1975 | 3,557 (v)| 8342,123| 7,060,767
Sernera 1976 - ® - -
Palch 1977 298 72 139,249] 178,424
Kota Samarahan 1978 | 1,933 )] 8388,792| 7,8378486|
Bekenu L 1978 - (z) -
| Matu 1978 | 1524 |  (sa)f 1,550,088 1,809,314
| Daro 1978 1,232 2487F 2,204,371| 2,352,811
Song - 1978 605 450§ 1,743.482] 1,873,892
Roban 1979 - v} - -
Lingga 1979 | 27 | 281} 330,400  334,648|
Spaoch . 1980 1,355 {ag)f  1.148.865] 1.415381
Sematan 1980 1,154 (ak)] 2,099,183] 2,200,232
Dalat | 1980 2,810 (w)l 5234,748] 5,393,985
Igan o 1980 455 281 422,092 460,960
| Rejang 1980 S ] S P
Jerijeh J 1980 | - - -
Long Lama o 1980 274 412 894,775 1,030,825
Sebuyau 1981 887 | 525] 1,088,769 1,281,125
|_Pendam _ 1981 IR DR ) I U
Bako | e81 - {k) - -
Simunjan 1881 1,400 581f 2,031,654] 2,168,741
| Beladin 1981 1 782 _| 450  814148| s42712
Pantu ] 1e81 159 236 285,895 283,727
| Lubok Anty 1981 ST S (-] O S
Belaga 1981 374 1.000] 1,626.838] 1,796,746
Sekuau 1981 - U} - -
Tatau 1981 - (x) - -
Merapok 1981 392 292 353,818 391,049
During ] 1981 - (Q - - KEYS
_ Engkilili 982 | - | t® 1 - _(a) | Supplied from Kuching since 1877 and 1980
_Santubong 1982 - {p) - - {b) | Supplied from Serian and then Kuching in 1879
Sambir_ 1982 - {m - - {c) | Supplied from Kuching in 1983
| Tambirat 1982 - m - - {d) | Supplied from Batang Ai in 1983
Buntal L 1982 - n - - {e) | Supplied from Kuching by H.T. Lines jin 1983
Banting 1982 189 146 72,570 71,176 (0 | Supplied from Mukah in 1984
Balingian 1982 420 375 656,326 705,356 (@) _]|_Supplied from Kuching in 1984
Pakan 1982 280 266 316,982 397,749 (h) | Supplied fram Kuching in 1985
Nanga Tada 1982 203 142 91,834f 101,806 | (i} | Supplied from Maludam in 1985
Debak o 1883 1,185 (@)} 1,098,252] 1,297,163 (i} Supplied from Kuching via Bako in 1986 _
Muaa Mengkos 1983 L D (| I B (k) | Supplied from Kuching in 1986
_ Selalang 1983 - j - - ) Supplied from Santubong in 1986
Selangau B 1983 374 67 827,057 852,008 (m) | Supplied from Belawai by H.T. Lines
Nanga Machan 1983 - {u) - - {(n) | Supplied from Kuching in 1987
Kuala Lawas ., 1983 (ah) - -  {0) | Supplied from Batang Ai in 1988
Sebauh o 1883 - (ab) - - {P) | Supplied from Kuching in 1989
Tebedu 1984 - e - {@) { Supplied from Sibu in 1989 _
Kuala Ova - _ 1984 - { - - | (0 _{| Supplied from Sambir by H.T. Lines i
Pusa 1985 1608 [ (ady| 1,349,067 1,583,770 (s) { Supplied from Kampong Bruitin 1980 |
Maludam 1985 827 | 450 1,172,567 942,219 & { Supplied from Sibu in 1992 _
Semarang 1985 - R U] D (W) { Supplied from Kanowitin 1992 .
_Muara Tebas/Goebilt 1986 R S (| | I (v) | Supplied from SriAmanin 1993 |
Ladang Tiga ) 1987 (ah) - - (w} | Supplied from Mukah in 1993
| Kampong Bruit 1987 | 8sa | 37| 434,570 645319 {(x} | Supplied from Bintuly in 1993
NangaMujong | 1887 70 112 52,689 55,661 (v} | Supplied from Searikei in 1993
Padawan/Semadang 1888 - - - - (2} | Supplied from Miri in 1994 N
Batu Lintang 1988 | 0 - | - B (aa) | Supplied from Daroin 1994
Batu Niah o 1988 - - - - | (ab) | Supplied from Bintulu in 1994 )
| Nanga Ngungun 1988 338 225 179,765 181,513 _{ac)_|__Supplied from Miri in 1995
Kampong Tekajong 1999 - (s} - - (ad} | Supplied from Sri Aman in 1995 o
Nanga Jagau 1899 207 142 92,311 93,573 (a2} | Supplied from Sarikei in 1995 -
Tanjung Manis 1993 228 (ae)| 13,833,B55] 11,887,995 |_(af) | _Supplied from Sarikei in 1996
_Nanga Entawau 1994 68 217] 101,688 48,503 _(ag) | _Supplied from Sri Aman in 1996
Kuala Tatau 1998 181 _ 22| -] ... 80829 (ah} | Supplied from Miri in 1996
Sg.Kejin | 1998 - | soof -l - _{ai)_| _Supplied from Sri Aman in 1997
Sg. Pasir 1998 - w - _{ap_ | Supplied from Sarikei in 1997
Bakun RS 1998 576 2,200 - 375,650 (ak) | Supplied from Kuching in 1998




MIRI REGION
24 Long Lama
1980, 525 kW
25 Lawas
1965, 4,387 kW
26 Merapok
1981, 337 kW
27 5g Kejin
1998, 500 kW

SARIKEI REGION
9 Daro
1978, 2,487 kW BINTULU REGION
10 Kpg Bruit 22 Kuala Tatau
1987, 525 kW 1998, 262 kW
11 Pakan
1982, 266 kW
12 Paloh
1977, 172 kW
WESTERN REGION
1 Sebuyau
1981, 525 MW
2 Simunjan
1981, 800 kW

3 SgPasir
1998, 760 kW

13 Belaga
_ i 1981, 1,000 kW
i 14 Ng Mujong
4 Banting 1987, 112 kW
1982, 146 kW 15 Tad
5 Lingga 19N982 1:2 kW
1979, 281 kW 16 1
6 Pantu g
1978, 450 kW
1981, 236 kW ingi
? Bk 17 Balingian
in 1982, 375 kW
1981, 450 kW
18 Ng Ngungun
8 Maludam
1989, 225 kW
1985, 450 kW 19 Ng Jagau
SRI AMAN REGION 1990, 142 kW
20 Ng Entawau
1994, 217 kW
21 Bakun Resettlement
1998, 2,200 kW
CENTRAL REGION

(Source : Annual Report 1998, SESCO)

K4—14 SESCORAEOHGERERN
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<Federal Gov. level>

MR D ' 3
| X TT ’
[Consultant |(Report)

{ Rural Development Committee |

v *1
|[MLRD, Sarawak || SPU |[SESCO|| SDO |

<District & Community level>

| District Office of SDO |

T(Request)
[Village Community]l¢— [Contractore—!

(Installation, Maintenance)

MOF : Ministry of Finance

EPU : Economic Planning Unit

MRD : Ministry of Rural Development

MLRD : Ministry of Land & Rural Development
SPU : State Planning Unit

SDO : State Development Office

SESCO : Sarawak Electricity Supply Corporation
*1 TASIILOREIRR DR

ool oooboooooooobooooooooobobooogg
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