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Year 1985 | 1990 [ 1991 [ 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998

Energy Consumption (GWh) [ 719 | 535 | 949 [ 1,091 [ 1,258 | 1,495 | 1,687 | 1,942 | 2325 | 2,386

{Source : Annual Report 1998 ; SESCO)
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Region Name Capacity Type
Sarawak Tg. Kidurong 126 MW Cias
Beliri 52 MW Cas/Diesel
Biawak 0 MW Diesel
Sg. Merah 48 MW Diesel
Sg. Prick 36 MW Diesel
Batang Aj 108 MW Hydro

(Source : JEPIC report 1998)

%54 457 7MEEREM (1998 F)

275 KV 765 km
Transmission Lines
132 kY 128 km
Mumber 15
Transmission Substations
Capacity 2,756 MVA
Lines 12,233 km
Cables 2,727
2009 2 » 275 MW Murum Hydro
2005 100 MW GT1 Bin CC1
2014 100 MW GT2 Ban CC
2017 100 MW ST Bin CCI
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= ASE Y L
2005 Engkilili —Mambong
2006 Murum —Kemena

Murum —Kapit
Kapit —Kemantan
2009 Engkilili —Kemantan
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. ¥ & (perkwh)
c1 A 30 - 40sen (WA FERH 10 RM)
c2 ;%A 25 sen (WA B {8 HE 12 RMAW x Billing Demand)
ok B F ] 10-25sen (MR A ERE 20 RMEW x Billing Demand)
D :EEH 29-33sen  (MEEAERE 5RM)
1n :I%H 21 -40sen (MAER ®AFE 10 RM)
2 IIEREH 17 sen (M fEE A 40 A 12 RM/W x Billing Demand )
I3 I TEBAE-27/7F7E=|10-17sen (REAHAH 20 RMAW x Billing Demand)
[PL @ Zedt T 47 sen (M A i A # 10 RM)

(Source : Tanff (effective | May, 1992) SESCO)
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= Cenerall y MED Villape™
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=2 MRD intend to take over O&M o SESCO

700000000 (1996 -2000) OO O46000RMOMRDOODOOOOOOODOO
gboogobziss0oRrRMOODDOOOOOODOODLOODOODOODOODOODO
goboobooooobobobooooobboooooobooooooboboooooDo
goooobooooboooobobooobobooooDb2booobooobooooo

0 804



Uooooboooboooieeed 2019970120 019980 250 0 00000000
gbobooobo1eouib1bgooooobooobooobooobooscwooood
gooobooooobobobooooobboooooboboooobobbooooono
gobooboooboboobooooon
gbooobobooobooooboobobobobobooboboooJacAnbgon
gboboobooboooboobooboooooobooooooooobouobooooooDg
gobooooboooMrRDOODODOOOODOOoOooObOoOobDboobboooboooo
ggboobooooboooboooooobooooobobooooooobooooobooo
OO000000000D0ODsustainabilityl DO OOOOOOOOOCOOOOOOOO
gobooboobobooboobooboboobooboobobbobooboobbo
goboobooooboobooooobobbooooobbobooooobobobooooobobo
goboboooooboboooooobooobboJacAtoonooooooobooonono
good
gbooooboboobooooobobobbobobsebobonoooboobon
gobooobooobooobooobooobbooobooobbooobbodgMRD
OO0DOO00OO0 MRDOOOOOODOOODOOOOODOOODOODOODDOODO * Five-
H Associates" 0 000 O0O0OOOOOODOOODOO" Projass” D10000D0OOO0O
gobooboobobooboobooboobobooboobobobobbooobo
gobbooobooobobooobosesconobooonoboooonbnooonn
goooooboooobooooboboooboboobbooboobooboobooMrRDOODODO
ugbboobooobboobooobboobooobboobuoobboobooon
gboogbooboobooobogobooobepPDODODOODOODDODOODOOO
UO00b0b0bU0ob0obUobO0obUobODbdsbo (State Development Office) O 0O O O
oooooooobboboooooooMRDOOODDODOOOOO0O0OO0O0O0O0ODOMRD
gooooboboooboboooobgooboogoospbogobogooooooboooooog
gogosbobogoospudbgoboobooobobobobboobooboobo
gbooboobooboboooboobooooboooboo
gbooooJgcAboooouooooboooboobooooboboobonoooobon
ggbooboooobobooooobobbooobobooooooboboooobooo
gobooboobobooboobooboboobooboobobbobooboobbo
gogbooboooobobooboooooboboooooboboooobobbooooobo
gbobggosesconnoobooonoooobooonng
gobos7ooogoooggsescoinooooogoooooooobooono
gbobooobobobogooboobgsescobgnooooobobooooboong
goboooboooobooobboobooMRDb OO0 boooboooboonoo
ggbooboooobooobooooboboboooooooboooobooboooooDoo
ggboobooooboooboooobobboooobboboooobooboooobo
obobOcridbODbO0boOooogooobouobooboobooobooboboobooDoDo
Uo0o0obobobobOoobobobOgUbsustainabilityl 0D O00oDOoooooooOO
OOSESCcoUOGrddDOO0O0O0OO0OOODODOODOO0O0ODODODODOOOObODbDODO
bobooboobobobdbOGenset 0000 obOobOOoooooobOobgonDO
goooobooMLRDOOODOOODOOORGCOOOOVIDPOODOMRDODOODOO
goobooboooboobooooboon

0 810



<Faderal Gov. level>
MOF EFP LU

<Siate Gov. Level=

| MLRD, Elarawah |

e Rural Development Committes
i
[MLRD, Sarawak |[ SPU |[SESCO | SDO

S — — —_—f g rrey e o 0 5 B A S N S Y

<District & Community level= h 4
| District Office of SDO |

(R | |
[Village Community

ViRl baticr, A aen)

MOF : Ministry of Financa
EFL - Eporarmic Flanning Unil
MRBD : Minigiy of Fursl Devalogmant

MLRD | Miristry of Land & Rural Davalopmiadd
SPU - Siia Planning Lnt

500 : Sigie Developmaent Ofice

SESCD ; Sarweak Elecinoty Sepply Corporation
| FEYa7 b ORRAROEN
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LIST OF ADMINISTRATIVE REGIONS:

WESTERM REGIOM &

SAI AMAM REGION | MIR] REGION
SARIEI REGIOH NS -
CENTRALREGION [ A0 Ml
BINTUIU REGIOM [l 97 Ly Lowd
MR REGIOM B 36 Urrhony

| CEMTRAL REGION

175G MERAM
' SRI AMAN REGION I8 Kapi
7 BATANG Al
19 Baloge
Bl 20 Ng Miiong
Bl 71 Mg Tada
10 Poray 55 dwe
1113-+u.:|'-. 23 fickns
12 Maludom
24 Selanpos
25 Mg Mgungum
|26 Mukoh
|27 igon
|28 Mg Jagene
29 Mg Eniowau

30 Babun Restierment

(Source : Annual Report 1998, SESCO)
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CHIEF MINISTER S DEPARTMENT

« CMD

*

+ STATE DEV. DEPT.

+ IMMIGRATION

+ S0C. DEV. COUNCIL

+ SWAK FOUMDATION
+ DBKELU

+ MAJLIS ISLAM

+ ADAT ISTIADAT

+ BDA

MINISTRIES

1. Ministry of Planning and Resource
Management
+ FOREST DEFPT.
+ SFC
# LAND & SURVEY
« LCDA
# STIDC
+« SARAWAK WATER RESOURCES
+ S5BC

2. Ministry of Finance and Public Utilities
+ TENDERS BOARD
+ STATE TREASURY
L
+ WATER AUTHORITY
+ WATER BOARDS

1
+ SLDB

+ SALCRA
« DID

4, Ministry of Environment and Public
Health
+ MBKS
+ LOCAL AUTHORITIES
+ NREE

5. Ministry of Tourism
+ STE

10.

&. Ministry of Housing

+ HDGC

. Ministry of Industrial Development

+ SEDC
¢ ICC

. Ministry of Agriculture and Food Industry

« DOA
+ STATE FARMERS ORGANIZATION

. Ministry of Social Development

+ DEWAN SUARAH

+ WELFARE DEPT.

+ WOMEN S BUREALU
+ MUSEUM DEPT,

+ PEMADAM

+ SPORTS COUNCIL
+ STADIUM CORPM

Ministry of Infrastructure
Development and Communications
+ PWOl
+ RIWERS BOARD
+ MARIME DEPT.

+ PORT ALUTHORITIES
+ BROOKE DOCKYARD

{Source: Home Page of Sarawak State Government)
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LOCATION OF RURAL ELECTRICITY PROJECT

1 |VILLAGES SESCO
List of Villages According to the Technology

2|used SESCO

3 |SENARAI TAPAK BAGI TAHUN 1999 Projass

4|LOCATION OF SITES Projass
MAKLUMAT UMUM TAPAK SENARAI NAMA

5|PENDUDUK KAMPUNG Projass

6|PROJASS ENERCORP 5DN BHD Projass
The Sarawak Museum Journal (December

711994) Museum of Sarawak

The Sarawak Museum Journal (December
1999)

Museum of Sarawak

Yearbook of Statistics, Sarawak, 1999

Ministry of Statistics
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A pplication 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 :

i B s

Ministry of Rural Development (MRD) - Chairperson

Ministry of Energy, Communications and Mulumedia (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 (SESCO)

Malaysia Energy Centre (PTM)

Universiti Malaysia Sawarak (UNIMAS)

Both SESCO and SPU will be key members of the steering commifttee since
rural electrification is strongly related to rural integrated development and the
supply of electricity.
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PTM shall be appointed as the secretariat for the project steering committee of
the study.

o o0 Unit (P11

State Planning Unit, Sarawak (SPU)

State Development Office, Sarawak (SDO)
Sarawak Electricity Supply Corporation (SESCO)
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) Needs for 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 island communities by
the Government of Malaysia. However, electrification in rural areas, especially in
Sarawak, has not expanded ade:quateg due to the lack of promotion and suitably
affordable technology, as well as difficalty 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 2003, 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 slightly more
than 70%. Approximately 5,000 villages/longhouses, however, are still
unelectrified. Due to  difficult  accessibility o 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,
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Relatively expensive photovoltaic generation system will need to be utilized 1o
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 utihzing photovoltaic
generation systems to facilitate the electrification of remote areas as well as the
upliftiment 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
madel 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

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.

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

E. The model plants will create a proper image of photovoltaic generation
system vis-a-vis local people.
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h. In regard to the required abilities to operate and maintain photovoliaic
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, Institutional and organizational set up are expected, based on the
membersforganizations in Steering Committee and local members/communities in
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
electrification, will be educated in these project sites where the model systems are
installed.

1.Terms of Reference of the Study
| ”-’*-l. ecessity [ Justification of the Study

In line with the Government's commitment in the “Seventh Malaysia 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 energy sources. The goal of the
“Seventh Malaysia Plan™ is to provide electricity to all villages in 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 microfmini hydropower potentials are rich in the eastern part of
Mala}rma where stull many unelectrified communities exist. Particularly, solar
energy is attractive for Malaysia whl:n: it receives between 4.5 o B hours of
sunshine daily and about 5.5 kWh/m® of solar insulation, Thl: average daily solar
energy intensity received on a horizontal surface is 15 MI/m’,

Comparing with the more industrialized Peninsular Malaysia, the eastem part of
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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
maost 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)0bjectives of the Study

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

b. To evaluate the above-mentioned proposal through actual operation,
maintenance and management at model villapes/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 Swdy
(3-1) Stage 1
1) Gathering of Basic Data/Information

Present situation of rural electrification needs to be analyzed by executing the
following actions:

Review the rural electrification policies in both Federal and
state level.

Collect information of execution plans and methods of rural
electrification in both Federal and State level.

Review the role and function of institutions in charge of the
rural electrification at the Federal and State level.

Identify 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
electrified villages/longhouses by photovoltaic generation
syslems.

2) Investigation of Candidate Villages/Longhouses

0940



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,
tential 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 Model Photovoltaic Generation Systems

Based on the basic information obtained in 2) Investigation of Candidate
Villages /Longhouses of Stagel, a few villages/flonghouses 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 Model Villages/Longhouses

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 model 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/Longhouses

A seminar will be held in model villages /longhouses for the following
purposes:

Improvement of public awareness for electrification and
photovoltaic generation systems.

Exchange candid opinions among the Federal/State
organizations and local communities.

Technology transfer 1o local communities regarding operation,
managemen! and maintenance of photovoltaic generation
system aiming at sustainable electrification.
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Regarding operation, managemeni and maintenance of photovoltaic
generation system, “Operation & Maintenance Manual” will be prepared
not only for utlization in the seminar but also for practical use in model
villages Mlonghouses during the actual operation,

2) Installation and Operation of Model Photovoltaic Generation
Systems

Photovoltaic  generation systems will be installed in the model
villagesflonghouses based on the design. specification and schedule
sertled in Stage 2. The framework will function for the installation by
accomplishing tasksfrolls in each organization/community. Participation
of rural residents from the installation of the systems is especially
important in the Study in order o improve awareness of clectrification
and make the project sustainable.

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

3) Monitoring and Evaluation of Model VillagesLonghouses

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 crganizational problems.

Conduct a technical evaluation of installed photovoltaic
generation systems

Confirm the execution of periodical inspection,

Evaluate effectiveness of "Operation & Maintenance Manual” in
the actual operation,

Analyze economic and financial management, such as
preparatory fee collection for fulure 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
Whaole activities, procedure and findings through the Swdy 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
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of the Study.

2) Suggestion regarding Governmental Policy and Institutional
Framework

For aiming the extension of sustainable rural 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
activities.

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

Extension measures for other areas.

Suitable framework for smooth promotion of rural
electrification.

& & & & 8 & @

(1)Study Period

The study consists of four (4) stages as follows and the total period is three (3)
Years:

Stage 1: 0.6 years
Stage 2: 0.4 years
Stage 3: 1.5 years
Stage 4: 0.5 years

1.5taff / Personnel Participating in Project Implementation

The estimated number of qualification of the study team is:

L]

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

4. Assistance Requested

(1) Experts
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Engineers or a group of experts who have the qualifications and
experience in particular fields will 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 expents. As for hardware
technical transfer, some local engincers will be trained in the
counterpart’s country. From these viewpoints, it is realized that the
outcome of Study will become more satisfactory.,

{2) 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 intemnational flights, domestic flights, trains,
buses, and cars for field survey.

(%) HReporting and Printing

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

a. Inception Report 10 copies
b. Progress Report 10 copies
c. Interim Report 10 copies

d. Draft Final Report and Summary 20 copies

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

e. Final Report and Summary 20 copies
(4) Equipment

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