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1. Introduction

The Project Formulation Study Team for Solar Energy Projects for Rural
Electrification and Capacity Building in Malaysia (hersinafter referred to as “the
Team”), headed by MrY.Otake, was dispatched by the Japan Intermnational
Cooperation Agency (hereinafter referred to as “JICA") fram 14th November through
26th November,1998(see the appendix 1&2 on the schedule and members of the
Team). The Team had a series of discussions on the above-mentioned Study in Kuala
Lumpur with the officials of Ministry of Rural Development Malaysia (hereinafter
referred to as "MRD"), Ministry of Energy, Communications and Multimedia, Malaysia
(hereinafter referred to as "MECM™) and other relevant officials of the Government of
Malaysia .

Discussions were conducted in a friendly and cordial atmosphera and both

sides agreed to record the following points as summanzed conclusions of the

discussions,

(1) Objective of the Project Formulation Study

The objective of the Project Formulation Study is to confirm the contents of the
proposal concemning Solar Energy Projects for Rural Electrification and Capacity
Building in Malaysia (hereinafter referred to as "the Study”), presented by the
Government of Malaysia to the Government of Japan, in October 1998, to examine
the current rural electrification programmes in Malaysia and to justify the Study
proposal, through discussions with relevant organizations including the organizations

in Sarawak. and the site visits.

(2) Major Findings of the Project Formulation Study

The Team collected relevant data and information on the electric power
sector, progress of rural electrification and current situations of utilization of
renewable energy in Sarawak, Malaysia through the discussions and field survey.
Major findings are shown in Appendix 3. The Team found that there still remain
some difficulties in operation and maintenance of PV system at State level andjr/f:'

village community level.

g
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2, Background of the Study proposal

The Malaysian side explained the background of the Study proposal to the
Team as follows,

It is estimated that about 8% of rural households in Malaysia do not have
proper elec.icity supply, while about 30% of rural areas in Sarawak still lack
electrification. Since 1990, electrification projects utilizing renewable energy have been
implemented in remote sites and island communities by the Government of Malaysia.
However, it iz thought that electrification in rural areas, especially in Sarawak, has not
expanded adequately due to the lack of promotion and suitably affordable technology,
in addition to difficulties in accessibility. With this understanding, the Govemment of

Malaysia reg 1ested the Government of Japan to conduct the Study.

3. Outline of the Study discussed
The following items of the Terms of Reference of the Study were discussed.
(1) Title
The Study on Rural Electrification Plan with Utilization of Renewable Energy

in Malaysia

(2) Objectives of the Study

To formulate suitable implementation framework and sustainable operation /
maintenance / management system regarding rural electrification, especially by PV
system, in Sarawak, which contributes to the socio-economic development of the

rural community.

(3) Study area
The Study covers the whole state of Sarawak.

(4) Responsible Agencies
The responsible Agencies of the Study are MRD and MECM. MRD and

MECM are jointly responsible for the coordination of the implementation of th-97
o

,-"’-:Hﬂ- . Study.

K
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(3} Implementing framewaork

1) Steering Committee

Steering committee should be organized with the officials of the agencies of
both Jacanese and Malaysian Governments. It would be compesad of JICA
Study | eam, JIC.\ Malaysia Office, Embassy of Japan, MRD, MECM, Malaysia
Energy Centre {hereinafter referred to as PTM), Ministry of Land and Rural
Dauaupmnﬁﬁrﬁmr referred to as MLRD), State Planning Unit, Sarawak
{hereinafter refemred to as SPU), State Development Office (hersinafter referred
to as SDO), Sarawak Energy Supply Corporation (hereinafter referred to as
SESCO), and Universiti Malaysia Sarawak (UNIMAS) .
2) Praject Implementation Unit (PIL)

PIU would be composed of the officials from relevant agencies who have
technical knowledge, which will include PTM, SPU, SDO, SESCO and UNIMAS

(6) Scope of the Study
Stage 1
1} Gathering of Basic Data / Information
2} Investigation of Candidate Villages / Longhouses
Stage 2
1) Design and Estimation of Model PV Generation Systems
2} Execution Framework for Model Villages / Longhouses
atage 3
1) Seminar in Model Villages / Longhouses
2) Installation and Operation of Model PV systems
3) Menitoring and Evaluation of Model Villages / Leng houses
4) Feedback of the Evaluation Results

otage 4
1) Workshop of Project Findings
f""-—}‘ﬂ"‘ 2) Suggestion regarding Governmental Policy and Institutional Framework and .

ﬂy] 0120
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Management System

4. Comments and Suggestions by the Team
(1) The Study must be an integrated approach of rural electrification and rural
development. As such, high priortization and appropriate budgetary  allocation
should be considered for the rural electrification programmes in the '8th Malaysia
Plan.’
(2) The operation and maintenance of the PV system should be supported by
trained personnel, appropriate financial arrangement and technology. As such, an
institutional framework and management system should be set up at the state level
and community level,
{3) A closer communication batween Sarawak State Govermment and Federal
Government agencies may contribute towards smoother implementation of the
Study. PTM shall be appointed as the secretariat for the stzering committee of the
Study.
(4) From the view point of smooth implementation and efficient technology
transfer, the formation of a Project Implementation Unit (PIU) will help realize this
end. The PIU members shall be the Malaysian counterpart of the JICA study team.
Full invalvement of SESCO is essential for the smooth implementation of the Study.
{(5) Undertakings by both Malaysian and Japanese sides shall be fulfilled in the
manner described in the Scope of Work . The Scope of Work shall be agreed upon
in the future.
(8) MRD has implemented many PV systems in rural areas in Sarawak, The
abundant experiences of the Malaysian side will contribute towards the accumulation
of knowledge in PV applications.
(7} Pilot project sites should be properly selected and the pilot project should be
properly designed. It is important for the steering committee to work out the selection
criteria of the candidate sites. JICA Study Team will help formulate such criteria that
will be endorsed by the steering committese during the actual study period.
(8) From the viewpaint of the socio-economic development and rural
electrificabon programmes, it is also approprate to get the invalvement and
participation of the lacal community from the early stages of the Study.

5. Further Steps to be Taken
(1)  The Malaysian side shall make necessary arrangement to submit the revised
Terms of Reference of the Study through EPU to the Government of Japan. The
revised TOR shall also include the opinions of SPU, 500, SESCO and UNIMAS.
(2} The Team will report to the Japanese authority concemed on the outcome of

r"j-ﬂ. - the Project Formulation Study for the pursuance of the Study. /’H/ P
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(3) The Malaysian side has requested JICA to provide, before 31 March 2000, the
detailed reports, in English, of the three consultants who conducted preliminary
surveys of the following matters;

{a) Promotion of PV Rural Electrification in Malaysia

(b} Rural Electrification Programmes in Malaysia

(c) Social and Eccnomic Analysis in Rural Areas in Malaysia

e
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Appendis 1

Project Formulation Study on Solar Energy Projects for Rural
Electrification and Capacity Building

MEMBERS' LIST

NAME FIELD IN CHARGE | SCHEDULE PRESENT POST
Yuji OTAKE Team Leader 14-26 Nov Dhrector, Mining& Energy
Drevelopment Swudy Dev
JICA
Keiji IZUMI Admimsitration on  |22-26 Nov Official Electric Power
Electric Power Facilities Div .
Sector MITI
Takashi KAWABATA Technical 1421 Mov. | Official Development Cooperation
Cooperation Plan Div  Feanomic Cooperation Bureau,
MOFA
Kei UMETSU Study Planming | 1426 Nov S1aff, Miring & Energy
| Development Study Diy .
*: NCA
Kazuo NISHINOIRI | Promotion of PV 1426 v Comsulting Engineer.
Rural Electnfication Yasukawa Engineering Co Lid
Jiro SOGAWA Rural Electrification | 14-26 Nov Engineering Consultants,
Programme | MEWIEC Inc
Makoto NAKAMURA | Social and Economic | 14-26 Nov Manager.
Analvsis in Rural Social Development Dipt
Areas System Science Consultants Inc

JICAJapan [nternational
Cooperation agency
MITT:Ministey of Internatinal
Trade and [ndustry
MOFA:Ministry Of
Foreign Affairs
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Appendin el

[. Promotion of PV Rural Electrification

1. In view of the photovoltaic generation that i= a focal point of tue suggested draft Applicanion
bv MECM. the Team chserved the status of the rural electrification in Sarawak ns under

MRD allocates RM 218.5 million for the dissemination of all rural electrification 1996-2000 in
Sarawak in accordance with Tth Malavsia Plan.

Of the above, 70% is by the state grid extension which 15 directly implemented and
maintained by SESCO. 10% is by standalone diesels or mim/micro hydros operated
under local mini-gnds which is directly implemented by MRD and then taken overto the state
owned menopoly utility company SESCO together with some maintenance allowances.
though the take-over agreements are still under negotiation between Federal and State level
The balance, 20% is by photovoltaic generation which is directly implemented by MED under
S-vear comteact with Projass company to electnfy 12,000 houssholds in remote ameas.
The photovoltaic 15 applied in remote areas which are defined as the locations no vehicle can
make access irrespective of & distance from a nearest state grid. The photovoltaic
installations are taken over to villagers free of charge and then subject to pedodical
maintenance visits under a separate contract cedered from MED. No payment are assessed
ta villagers. The components of the photovoltaic generation are standardized with a full sine
wave 400 watt inverter to fit with standard domestic electnc apphances. DC systems am
used for vacsne refngerators and street lights,

The Team observed that MRD must have valuable expenences w Photovoliaic vural
electrification in an organized manner with considerations of requirements raised from
State level while State level organizations could not share the experences after the
installation, Fact findings such as maintenance problems. abuses i use. defects in
equipment design or manufacture, ete still seem to be somewhat inadequate after the
tnstallatiomn

In Sarawak the Team visited an unelectrified village some private battery electnoty 15 uzed,
and a longhouse which has been electrified for seven vears by a photovoltaic svstem donated
by Belgan government unil elecirfied by the state grod 2ix month ago.

2. With keeping the above observation in muind. the Team feels the current suggested deaft
Application seems somewhat general as if let “the Study” would remove swch valuable
treasure of experiences from the memory.

Therefore, in every items of the Study “what were the factzs in the past expenences” and how
the things be enhanced ™ should be identified.

In this context, the mission would like to draw MECAs attention but not hmated o the

following,

Terms of Reference of the Study

{1} Scope of Study

2y Gatherniog of basic Datallnformation

The relevant data and informanon on electnfied villages would be expressed more specifically
to zhow what were the problems or barners eally experienced in the operation. mantenance.
expenditure. local orzanization. institutional concern, eic

/"}ﬂ... 31 Iovestigation of Candidate Villages/Longhouses

#7
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1

Apperdin  3-2

The purpose of 1 pilot village is understood that unelectnfied villapers will get fully be
informed of advantages and disadvantages of PV electrification in advance from an
existing proven vetem actually managed by forerunners,

Therefore tn Stage | candidates should primanily be picked up from the sxsting PV-electnfied
villagesLonghouses accompanied by candidates to be electrified

(3-2)5tage 2

1.Design and Estimation of Model PV Systems

The existing PV system under implementation by Federal Government is composed of rather
standardized components with several years of operation to a satisfied level. Design here
would imply an enhancement of the existing design ratherthan a new design concept in view
of effective utilization of valuable past expenences.

The pilot unelectnfied villages will become test benches for the snhanced or new 4 sign

L. Staff/Personnel
-2 (two) solar power enginesrs
| (one) of the two enpneers with a background of the power conditioner design.

[I. Rural Electrification Program

1. Budger for rural electafication in Sarawak for 5 vears (1996 - 2000) amounts to EM
218.5 mil.  30% of the budget 15 allocated for offgnd power systems. PV systems are
applied to the off-grid areas inactessible by vehicde or boat. 39 PV system projects are
completed until the year of 1998,  21PV system projects are planned to be implemented in
the vear of 1999, Therefore. it is confirmed that the rural electrification m Sarawak
15 planned and carmed out. steadily.

2. Implementation procedure for the mural electnfication by means of PY svatem s as
shown in the fgure  The installation and maintenance of the PV system ia earried out by
the contractor assigned by the MRD, as shown in the Figure. Therefore, it is doubtful that
the state level organizations know the present situation of installed PV systems. well [t
15 NEcessary 1o review the present situation and denofy problems after the installation,

3. According to the interview with the villagersin rural areas, they have greal expectations
about rural slectrification. Therefore, it 15 nemsssary to continue and promote the rural
elecrmfication progeamn:,

[11. Social and Economic Analysis in Rural Areas
1. Electnfication of the remote areas in Sarawak

Sarawak has a population of 2.027_1 thousand against the toral population of
thousand of entare Malavsia in 1999 The size of Sarawak 1= 124,449 Sq km  ceoupving
37.74% of total size of Malayvsia which is 329,733 Sq.km

The above demographic figures indicate that the population density of Sarawak is very
scarce particularly io companisen with Peninsular
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Though M laysia has achieved a remarkable imdusinal development m the past
decades there still exasts sodo-economic gaps between Peninsular and E; ¢ Malaysia
including Sare .ak and those gaps between urban and rural in East Malaysia aself.

The rural slectrification in Sarawak in terms of Peeeentage of Population with Electnety
Supply in 19957 15 as follows:

_ 1093
The State of Sarawak  Hural (4%
Lrban L0
Total TR ;
Malayaia Rural 0%
Ureban 1105
Total 92 0%

Resource-SARAWAK facts and findings 1999:  State Plannung Unit. Sarawak)

Though the present roral electnfication ratio in Sarawak is slightly higher in companson
to the figure in (995 the remote areas in Sarawak are still left upelectrified This is due to the
extremely difficult aceasibility to the remote areas and due to the dispursed situations
of living houses in the areas wherehy electnfication thrmough the grid distdbution s almost
bevond the realization in the course of coming few decades,

2 Introduction of PV system and its sustainability

In view of the dreumstances explamned above. introducing the PV system into the remate
areas of Sarawak 15 considersd as the candid option from among vanous options incuding
mini-hydre and unbzation of other types of renewable energy.

Also from the socio-economic view point,it is justifiable to introduce the PY system to the
areas concerned sinee the electnfication of the remote areas in Sarawak will contnbute
greatly for the enhancement of the livelihood of the villagers of the areas. However careful
consideration should be made as (o the inroduction of PV system (hereinafter referred to as
Project)

Firstly.the willingness of the indigeneous people to accept the Project should be
confirmed in the future studies since the Project will lead to.by one way or another. certain
financial burden on the shoulders of the local users.

Secondly.in order to secure the sustainability of the Propect. first-hand information on the
actual somp-eronomic conditions including ethaity of the indigensus people should be collected
and analyzed through the frequent visits 1o the cadidate vwillages These live informaton are
not found in the statistical documents or information available at the authorities concerned of
Sarawak State GovernmentThese first-hand information will serve the purposes of
identifying the total capability.techmical and socio-economical of the communities eoncermed
for sustaining the Propect as their own.

3. [nfermation mesoumres
As mentioned above the frst-hand information as to the sooe-economac conditions

including the ‘organization’ of the indigenous pecple and ‘system’ including the administrative
systems which are presently functiomng to extend the administrative sepaces such as
health.education and extending loans to the local people should be fully studied.

/‘""r?ﬂ“ . However.some information has already been accumulated as the personal know how of some

Jj

0 190

. ¥
L]



Appendiy

scholars at UNTMAS and reseamch staff of Museum Sarawak There ame some scholars at
UNIMAS and M EUM including some expatriate scholars who have been engaged in the
studies of soac sconomy of the ethme minonty people n the deep mountain asas of

Sarawak It is recommended to seek academic adviees from rhese msoure persons in the
future studies.

4
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Figure Appendix3-3

Procedure for Implementation of Rural Electrification in Sarawak
iIn Caser of PV Sysiem)
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k- AP BHE 6 4%
W 100%
&Rt TH%

TLAET RHE 20%
wiE 100%
&t 9 2%

[T © SARWALK facts and floures 1999, State Planning Unlt, Sarawak |
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ZI3-1, 77 5OAO0MEH (1970-10099)

A O 4 [ FEHE N
ER (i =T ) (%)
1970 76 2.0
[SE0 1,308 3.0
1991 1.71% 28
1995 885 23
1596 1919 2.0
19T [ 955 2.1
1598 2000 2.1
[ Gy 2027 1.4
2000 2,063 1.9
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¥3I-2, 57508 (Division) SIEHK. AD, ACHEIE, ADER

#Division) i A O (1eee £ H| FEMEEE N CHTEE ANOREE
([ District) (5q.ken) £, Hfr=FMA (1991-1999) L Adsqm) 1999 &

Kuching 13688 4802 2.3 2483

Bau BEd S 428 22 484

Lundu 18123 9.1 rd 6.1

Kmﬂ:h‘lﬂ Dibvisiom 456.5 RL YN | i) 116.5
Kota Samars-  Han 50149 56,6 235 5.3
Serian 2lK0 4 BB 2.1 416
Simnenjan 2327.5 56.5 2. 1413
Kota Samars- 49614 1974 23 00
han Divigion
Sn Aman 38457 562 1.5 7.2
Lubak Antu 23R4 a4 23 1.3
Betong 1,760 522 1.2 204
Sarabok L,EEEL@ 448 2.1 266
Sr AmanDivision DT 189.6 1.9 19.7
Sarike 17155 597 13 R
Maradong [ 0838 311 .8 287
D Ba0.9 16.1 F 187
Tulau IA2E4 330 0 12.5.
Miam B 114 2.8 168
Sarikei Division i h R 151.3 22 2.7
Sibu ERE L. 208.2 A5 L
Diakat 22174 259 20 11.7
Mukah 0185 5.1 25 102
Eanown 11514 29.0 L.7 129
Sibu Division 12,6307 342 14 249
Biimitulu Tr04 1144 a7 155
Tatanw 48458 275 14 56
Bintulu 131602 1424 L 11.7
Drivision
E.ipit 15.595.0 T8 3.1 45
Song 359352 208 21 52
Beloza 1594032 307 4.1 1.5
Kapit Division 35,9340 1223 EX 31
Mini 4,701 2087 ia 443
Muandi 22.000.0 o4 2 $1
Miri Division 26,7771 20491 32 112
Limbang 389781 418 7 1005
Lanwas 18119 36 28 un
Limbam Tor Ak T84 iy 1.1
Division
Sarawak 124 4405 20271 21 163
Mulaysin IXM 7330 227104 I.El ]
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O0oo000oooooooon
#£31—-3. I3 TrRFTL A TEEOHT - REEHOAORRS

1980 1991 2000 EE)

B Ve | mesm | Enw | ®ee | wwa | mes
Tled T M2 655 5.1 489 588 4132
#5715 18 82 34 62 505 49.5
# o 06| 794f 328|  er2f 382 614
= g o 37.2 f2.3 543 4589 LER. 6T

gooboooo

M1y, PLAYTELERUHY ST rOCDPEEE (10980—-1909)

el ls . i Sy
GDP (MT=FH~7 L1 E'mﬁ],[m GOP (MUE=-TF7¢| smwas (%)
PR -;:__._t':l.l\::l | BT fLT - 1) v :..:I :mﬁﬂﬂ}

i LT F370| AALT (¥ AYT | 450 | AT | T
1080 AT 3284 74 47 531,108 5317 il 123
185 47190 5.20] -1y 3.91 7547 e 11| 43
19290 29,461 5558 a7 63 smE 1z 129 01
19495 120272 052 G4 i 2EET 19,744 149 154
10496 L3z LT3 8.6 TE: T L 24191 141 124
1997 140584 11397 17 48 2T 24,593 1iLa 113
19488 (3125 173 &7 18 2076 12 47
1583 192571 12144 10 53| amiany 18
(i)
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F3—1. #3778 5+t7 ¥ —H GDP

35S

mNER
ofenH—EZX

oR®. HE. B¥ miLI=E
mEHE. JEE

1930

TRt —-EA
miEG, BE. AE msl. ®E TRE

uboboobooooooo

1998

ml g
| frs

L RE
35, #3070 REES (=}
| = @ 1985 [ 1990 1995 1996 | 1997 | 1998 | 1999
| ™ (1 B~18
\st—2 40| @90 | 197 | 2224 | 2753 | 332 | 309 | 823
LRI 3TE wo| 202| 64 s2 | 41 | a5 1 4
- = R 17.4 15.0 14.4 12.2 6.3 4.9 08
M W 91 30| 155 | 204 | 180 | 188 | 31
4 7 3 05| 149 119 106 | 107 | 79 1.7
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bt & 5

FI-6, RHMEE
O * #
5= (sawlog) (swwntrmber)
Biffr="FUH* HirsTJirhd
1985 12, 285, IR2. 98
12490 18 B3T. T48. 97F
1995 16, D91. Lo BT B
1984 16, 082, 1, 5948, 9%
19497 186, B:2:3. 1. BBT. 2
19%8 11, 306. B i, 329. 7
1999 1, 509. 359, 2
(1~38)
o SCHEERE
BI=T, 5750 EREE
. 1991 1995 1996 L8&7 1998 ”}!g_%;,
i (-
Fhe 146,500 | B5. 00 140,100 164,000 B3 2297
LG [HiT=
TRl TR0 41TH 135850 15:702 L4670 2297 |
Y-
(ML= b ) e 175 w84 . 1523 a9
i & (R
= Fh) 4 111 741 1054 300 404
o (M=
FrIal 313 a1 7 na na na
W=
wiadeal 16,7 2144 3126 B na na
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#3=0, #57rn:i-EUSE (Bf=F<L4LT -0 rEr |k RM)

190 1904 =3 1937 15948
i 2 EH RMCCO0 | (%F RMUOO | (5 | RMOOD | (%) | RMIOOD| () | BMFOOO [
1]
B—x e
_.I‘-.'—-,.[-.,. 1 ﬂ""_" .||..-' &7T9 A A 15T 3584 14 44 ] T2 14
j‘ i, 314 028 F{ ] [ [-] H15 [ 174 LiN] 110 1]
I R U 16 1 4.5 1% kLR faz A al £10 (1]
- -
A 3.7 04z Bl &0 i} a4 e 1| 2845 L2
E] ﬁqﬁ 114 ml2 407 a0 421 03 o4 {3 1202 (81
JJITH
13 i34 s | ais 1] ai 27 | at| 27 0l
-
Tt 79 an? ox | 495 | a3 = =) iz
oooooooo
F3i-10, #3775 08K - NS0
19E0 Lol 1593 1994 1907
iR . S D 198,767 160,505 378,138 415,692 429,162
4 = B 206,923 229,855 237357 260,193 265,746
BB 91,214 128,767 137,972 153,507 160,568
| B B30 | |B8T 2,800 1992 13548
oo0ooooo
#i1-12. 437 r0RMETENS
T LT TS WEREF L ) HERF R
(MP=[E %= 5T BATLA LT ¥y b
BE—np 2449, 8 = =
5o MP 45850 320. 6 -
W= MP 2. 010, 3 514, 3 -—
Sk MP 3, Blh. 9 052, 9 500, D
T MP 2. 063 1 1. B38&,. 3 1. 346. 0
A MP 3., 09F. 0 4, B36. 0 1., T68. 0
W MP 6. 444, 0 85, 203, 0 2. 623. 0
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B3—13. 0, #3737 rRIUFERM~LA 70 S0 OESER

{1970, 1980, 1987, 1981)
1870 1880 1987 1991
# 5. 26 5. 37 5. 36 5. 15
F37 5. 9§ 5. 45 5. 24 4, 97
[ |
¥ 8 E ik | 5. 14 5. 14 na
T4 LTk 5. 21 . 22 i, 4. 91
|
#3-14, 1970, 1984, 198 TENHS, #5972, ERMISHITERHE -
B —ER A D BREA (19 7 3EREMNREEIZ L ¢ BT MR)
J
# oM W 5 T B * W &
FRATER | MATEE | =ik Fhs | REHE | 2&% #mEl | REA | =%
1570 | G0 387 503 a7l i1 4245 428 2001 I
1984 1409 742 R0d ROd 615 T84 1,114 596 702
1987 1,203 1203 1203 1252 o7 BT L,03% ailkd ol
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Fed WHEHEETRNEL

4. 1 TlLALTIZBTIRNEM

(1) Z3LF¥F—+ry—nBE
1) T+ TOREEFE

TLALTTIE, 100581, YATA Ay »REMIBRA-ADEELRAEL.
FTINyT=l~BAOMBLT A, 194 945, DREAF (CEB : Central
Electricity Board) #f8rsh, (HAEOQ) vLATLERBIETI2W, HETE—
BLTHF IS Rat, L, BREATVEVASIOAF AT, V200N
Bheitic L aghfkgdThh T,

Hri, HETrHELENTTLA S TAMELAE196 3, EBTL—LTER
HH2CEB, #riESuU#HF24 80T (SEB : Sabah Electricity Board) £L T
57 ez FT rANERE L (SE 5CO | Sarawak Electricity
Supplying Company) D 3I-oNERWEFCLITHREEMN Lo, £0N{ECE
Bit. 1 96 5EE®EHT (NEB : National Electricity Board) BB zEELL.

19908981811, AN BEcROBESEEE VI BFAIMZLN . &
WM, EEE, REESCBWTT LS TE2RNHINTSNENEBFF I+
s+ A# (TNE :Tenaga Masional Berhad) £ LT 10 0 %EAFILEOIRRENLL 2
H, 56219928582k, FT7TFLr7—LERIGIFRICERL., OS2 5%
EMIZRE 3 hiz,

1493, EFmEERIEITHERIHLET LN, T/ L FHFL, TNE
CEBLISET2ERIIFS A5, BUREEEEE (IPP) ' HAZh
prYithof, FTOHR ERTL-LTOREFRETNBRSTE, 2{Lo/

1997498, TNER, SREEWREBETISHELD, 100%FEHLLT
BrshfTNBRELH (TNBG) *REFERXTHICELES A, BHIZL 19
9 EEA I, FrHiow TLRERESN, SEBrSL, TNBED100%FEHT
HEHBhe&it (SESB : Sabah Electricity Sdn. Bhd.) @& shi:, SESC
O, BELSS %O CHEFYFEL. BT o= LTFI2ES5, SESCO
MEHFLAE, $OEAREE~OREEFHCEQILETHoT,
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2) HMEURESE. A&0ES
TAFEOANETHL 1 9 9 0 ERHHEEE (Electricity Supply Act 1990} 1Zffw,
EAFEEFETLLT, 2+ ¥F¥—-4ERNBEHEMWB (E S D : Department of
Electricity Supply) Az hiz. ZORDESAREE, R~ -3 TH L
HOBRFREEWT, BERRFHF~0F £ 285, THENOESERS L 'S4
WEOETSLEY LTS, RHL 477 2#HIi2BVTIE 4T 7 7 & (the Sarawak
Electricity Ordinance} 2k 0, #3572 HEHEER K (the State Chief Electrical

Ingpector) A% 4 £ ARG ENRROTEERTESL T3,

EFEERF-MTEETELTR, TL—VT5+EHHE, [PPOFGRECES
T%EﬁﬁﬁiivﬁiEPU:ﬁmmmummmEUMH1TNEﬂEmﬁiﬁﬁﬂm
TOLGTNEOARMERIE - EFENsT¥TE s A#EYS (MOF : Minlstry of
Finance) 8 LI FESERECMTIEEN, AL F-EEEECSTIHABETESTE
TAL¥—4 (MECM : Minlstrv of Energy, Communications & Multimedia} #%#
Le 4k, WAHGORES. EAPRCMIIEERHIE, 7. ¥EsIUANO
EFTiHL., ZHhooMGEEE, d@EOEHEE4L-1CFF. SFEE-ELT
. BAEELVIBRSTIRE . HERRLVIRSS S, FMEE (MRD : Ministry
of Rural Development) FEHERE, FRESFSLICIEERE TITS ., (G2,
L Lids, SE0F7RI Yy bil2wTEMECMYERELBELTED, BFR
RELZFLF-FOLELHMI2LTFATELIZOS, FEHSMFEL. L
TTHTE, MEOEMAREL VI AHTHEY, REEFEEZTICE, FHAEENT
BEA =2 TFATEERAEAY Y F—— 2RI LCB{<ETHE, I,
TLALTHTE, ALY -MEORED@ME LTEISALTLA ST LE~
+ % — (PTM : Pusat Tenega Malaysla) #2703V =2 FOEREh T LT
BNLTEBATHE,
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[ PRIME MINISTER/ 1
CABINET

= Dversaes (e industry

A

L.

|
! MECM ] i EPU 5 | MaoF

- Daveiops policy for tha - Formulatas privatizalion palicy - Majer THB Sharehaldar
alecincity supply sector = Formulates energy policy

- Aporovas tariffs - Selacts IPP [

- Coordinates implamentaticn | I
af anrargy u-mlic:eu

I DES )

- Develops bagal and regulatary
framewnriks

= Advigas Minialry on policy. 1Al
and other matiers refating ta
povest supply sachar

= Implaments poScy

= |adues licanses

= Regulates the electncty supply
indisiry
= Ensures safety of alectrical
inatallations & aquipmant
|
I

Consumears

SESB

IPPs

Other Licenses SESCO

SESCO & ragulatad by
the Sarawak Slate Sovemnmant

MoF
MECHM
EPLU

Ministry of Financa

Minisiry of Energy, Communications and Mutimedia
Economic Planning Uni, Prima Minsira's Department
Depariment af Elactricity Supaly

Tanaga Masknal Barhad

Sararaak Electricity Supply Corporation

Sabah Elaciricily Sdn. Bha,

THE
EESCO
SESH

i

(Source @ Statistics of Electricloy Supply Induscey
in Malaysia, 1999)
H4-1 EFTFERMEEEE, SEHMDEH
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3) THRLF-FE

Tl THzALF-RFIZETL, Bl YALSreET I L¥—-REET
Hh, FARBIZ4ETH TS,

RO AnEdE:, HRHIRTLAERA], HE 2T F 71— FEFbRLTY
5, IhiEvL—=TIEMEhTYWLIERADIRIZIHFOIFLT— 28BSV E, H
HEONLER (3TEYH7 -+ H) EELCEE. 6 0FMBAZRTHE,

it EER2. 3 0B LATSEOMMBCLIMEERSOCRMZAAZINI LON,
199 BFEHENEER (T8A7 L L78) tEFTLIL I ORFERETHBTAZE
2d,

AAOREE, FH2500mmOEMEAR HE LG, BETEIF LY —HL
LT, RELTEMEN RS, LiL, HETEROATOIRRZHZTIIIFEL,. BE
NEPLTVIERTLATTIR., 4512, HERATHE,

GREOMER:. HTTO00R LT, FORBFRYFTIIHET S,

BEAEZALF-DIE, KBEZIVF-ZonTil, ENR&EL AR EE
HDEHEREE LT, MRESESOATED, £ LB EATVS,  (FREILEE,)

TLALTTIE, BTE~EL512, 428 E/mE (A, B, TR, K =
BigfLTwvwa, HE4-2, BigE~N—-201i L ¥—HRitRDSBELELTT.

{Source : EPLJ Home Page)

Hd4=-2 =dLF—RigROEREEE (199 8 F)
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4) RHWE: 2ETREER

TLALTEETLENHRENR,. EaFEECAO0EMFIZE:, 199 TEITO
LOER, %2l 5%OMOEFETHEL., 1986F13. B4TWhTHo
bod', 198 THICIELY. 08TWhizRLA, LPLids, FORTVYTER
i, =LA TIELEREL,. L9 BEAGDPHEELER/FRAHA TR Lo, =
D, BHHREOSUFELHEL, 5%zt o, ®I—1IEBHAY

REDEEETT.

#Hi4-]1 ENHREOES

Year 1954 | 1595 | 1996 | 1997 | 1998

o
—
I

Electricity Consumption (TWh) 35,2 | 38.1 | 43.8 | 45.1

LEource @ Statlstics of Electricioy Supply Industry in Malasesia 159049)

T TOREZY TREETL AT, #L3dR (EbALT) OHFT 5,
HrinIgRizbItaRE, 199 8B EHRRIOBHERETEI— 32
TT, H4-3d5b53L5, DRAENHEHRECHI O N ER~-L 4 TTHR

b,

| - Paninsula
5 Malaysia
91.6%

(Source - Statistics of Electricity Supply
Industry in Malaysia 1999}

Bl4-3 SNHREOEMREE (10085
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B4 -4 EB7LA>TicBIEATHARETR Y. BAXEHRIGBICREL
TED, FETL 3700, FEALI Y ERARN T ELEG 2SS I AT ¥

=Y EaTwna I bds,

10

Load (GW)

u i
1 2 3 4 568 7T 8 9 101112131415 16817 1818920 21 22 23 24

Hour

(Zource © THNRB Annual Beport 1998)
Bld4—4 $B~L4TOHBRMHH® (1998FE58 FB)

TNB, SESB, SESCONSRRAFREORELER 4— 212RT. 4. £h
FRAOLYTIBTAIREREMERL—3 IZRT,

£4-2 FEAFFEOLE

(Year : 1998)
| TNB SESB SESCO
Region Peninsula Malaysia Sabah Sarawak
Energy Sakes 3,197 MW 404 LW G MW
Energy Sales 46,566 GWh 1,854 GWh 2,386 GWh
Mo. of Consumers 4,669,289 262,656 284,041
No. of Employees 23,163 2,126 2,038

(Source : Statistics of Electricity Supply [ndustry in Malaysia 15949)
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#4-3 FESWEMH—%

Region Mame Capacity Twpe

E:mtﬂaﬁﬂa Sulatan Salahuddin Abdul Azlz, Kapar 1,656 MW Oil/Gas
Sultan Ismail, Peka 1.026 MW Gas
Jambatan Connaught, Klang BEd MW Gas
Sultan Iskandar, Pasir Gudang 720 MW Qil/Gas
Serdang 610 MW Gas
Tuanku Jaafar, Port Dickson 602 MW Oil/Gas
Peral 424 MW Oil /1 Gas
Melaka _ 220 MW Gas
Sultan Mahmud, Kenyir 400 MW Hydro
Temengor, Grik 328 MW Hydo
Sultan Idris [T, Batang Padang 150 MW Hwdro
Sultan Azlan Shah, Kenering 108 MW Hywdro
Sultan Yussof, Cameron High Lands 100 MW Hyvdro

Sabah K. Kinabalu 91 MW Diesel
Sandkan 59 MW Ol
Tawau 51 MW Diesel
Labuan 28 MW Diesel
Lahat Datu 10 MW Diesel
Tenom Pangi 6 MW Hydro

Sarawak Tg. Kidurong 126 MW Gas
Mirl 52 MV} Gas/Diezel
Blawak 50 MW Diesel
3g. Merah 48 MW Diezel
Sg. Prick 36 MV Diezel
Batang Al LOBARW] Hydro

(Source : JEPIC report 1998)
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£W7LA 3T (TNB) T, FFEEICHE) HFERDITHL, #EhiBETEY,
1993 THETTHEMET LAY, TORIPPERATEZEICLY, #i&HD
HiliEHELZ: 1908FEXTIHOIPPIRELTEY, TNERAERIZ. &3
IREEHIIIVESTVL, £, ERTLASITREETIREEMOEHL, 72
REFRTHY, H4 THESHT A, Zhid, [KOHEE, @A LE-FHOGF
H) tBELAERETHI VAL, BARRZLTIE. ¥BTEETIZZTS5kVA
HIZMAS 00k VEEREOREASEN G TWE,  (E4-58H)

(Source : Statistics of Electricity Supply Industry in Malaysia 19949

Hd4-5 £RTL S TORDAE
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#HaM (SESB) CBWTLHETIE, [PPARAESNL] IS ERTSHAMER
PrTHL, REZMELTE, 24, #/—VLBENEETHE, BREIEZI-8
132k VEARSHINAT, BEAYOREUNRFERAESSATLEY,

Eblz, #7577 (SESCO) 2BWwWTH, FE, IPPHFHASATHWE, 2
TERVBEFLIZRVOERERSHIN, ANTEI B FHL TV 2450, BR
shavREREL SV,

5) EhEE

TNB, SESBSIY¥, SESCOKETL, SR oBARE L, ¥4 —41C
RTEBNTHE, 199BFI 2B IEMRILOEFHENTESHHIITNE
523, Ssen/kWh, SESB#2 4. dsen/kWh. SESCO#2 7. 1sen/kwh
LkoTED, SESCORBIANEHEE, BOoBRIE~T, ETENIIZa T
Ba LB, HEMEOLDIIER (AAREE) CLoTHRELEA, BHABEFIZF|E
S VERERTC LA TNES o T, EXENIEEESIERTHE,

# 4-4 BFEHE
(Uit : sen/KWh)
Domestic | Commetel | Industria | Mining Public Averag
al I Lighting e
TNB 218~ 12.8~ 98~ 9.8~ 10.8 ~17.3 23.5
27.8 28.8 25.8 21.8
SESB 16 ~ 28 25~ 32 23 ~32 - 30 24.4
SESCO | 29-~34 10~ 40 10~ 40 - 47 2.1

[Source : Statistics of Electricity Supply Industry In Malaysia 1999)

(2) BhEEBLURHEE
1) vl 27TORIENLF—HE
TLALTEEZAALS-EH (197 948F) (Malaysia s National Energy Palicy
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1979) TiE, WEATEEL, PoRAEHLEELL ALY Bt EHELT. BTO
JonEXEEREBITFT WL,

C LA L
BETE=FL¥—c&AT, BROI R L¥X-FELMEL, EFP2EELA

WML LF—RErRETS. L WALEDT, ZFLF-0FHLIzELL,

s A LFE—FIH
A LF-OREASEEL,. TFALY-DRATINET S,

- AT
THLF-—OHRLERIECT. RERESEAL 2. LERAOHR, KRk
ROFRE LFAREREIL, LTomEPd,

ChonENTEET IS, 512, ROLHLHHFBESNTHE,

-EFISAY—HRAMES (198 0F) (National Depletion Policy)
TLAYTIZERS, ZAALF B+ EFBRLTH (o0l TREHET 1863
0, 000 LWL, FAEMTLS L TEBITEYAHREXLIB20008RFSH7
= FICHIM L L5 T 208,

4 SA{EEH (198 1) (Four-Fuel Diversification Policy)
THAF-—OEERFZOLBIL, ZRALF-FEEHBE, K, TESA, TEO LM
oo L. Bile-m TR £ il T 2 EDEE,

thenFi N, BT heL AL THAE B TLEEREN TS,
EPUmhm—La—=3zk 2k, w4 3Tid, &4, BN 20 F R0,
FEEREP S RE L L =07 T EET ER I LTRSS, a&lz, EPU

2. Wikl T THETIE. BETRzFAF—-FEBELr@fiTizta I 27l
LTEh, Foialli, B FORBIEETHEELTWVE,
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P I — AR

T Y TEARIZBTAHETMEL A A ¥—-nRE, BETEENCEOES, BED
WZFAF—IRTEIF— XL EEL T, RELFERC, FATEEZ-FLF—
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D 1 e
1945 14984 2000
Year
{Source ; T Malayvsia Plan Midterm Review)
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[ Year Generation Peak Load Regarre
Capacity ' Margin

159495 . 10,626 MW T.023 MW 21.3%
19945 13,596 MW 49,304 AW 47,

200 14,996 MW 10,679 MW 40, 4%

{Source @ 7% Malaysia Plan Midberm Review)
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Region 19540 1998 20040
Peninsula Malaysia 1% 98% 1003
Sabah 483 705 T5%
Sarawak 50% Tk B0

(Source ; 7" Malaysla Plan Midterm Review)
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= Bintulu Repan

(Source : SESCO Annual Report 1997)
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{Source : Statistics of Electnicity Supply
Industry in Malaysia, 1999)

Hd4—8 SEEENT0EREMLEE (199 8F)

(3} #5737 rHOBIRE L RETRNRR
HSIrHOENEREE, 1993451 99 B ENSEMTH 2HICMNLL. F
CIRATHONUIEETSHS, R4-BEMENENHRBEORBETRT. 7
TrizBwThd, 199 TEITOANCEENM, EFEROREE,S 1 99 BFLE
12, 5HEEOHEMIEET2TVE,

#4-8 FF7rHIzBT2ENHREOES

Year 1993 15954 1995 19496 1997 1993

Energy Consumption | 1,259 1,484 1,686 1,943 2.327 2,386
(GWhi

(Source ; Statistics of Electricity Supply Industry [n Malaysia, 1999

HFTrMIIBITATHRTERME, ¥4 -JZRLAEBITHS, 19%E8HED
Yo BEL A 2MWIEH LRERMERES06MWTHLN, BROF 2, ARIC
BRESLLWED, EEOBEE. #LWLb0DLFiohd,

F4-00t, FFT MBI IEREREROBMELTILOLLOTHE, EREER
75k VOETRAY, BREOVOEFRES LR, FORERETES kmiliE
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Ta, L, RARRS A A=LTWEDIR, FHECATHI, HEETIIEERE
TOWMEL, EEHE LTI FNLEREACFRHER IR, BIEIEARTRILS
A, A LCIE, REEDFETHAE,

HF7FIiETARNDENORELEL - 9IIET.

Fa—0 HITHHEAEEMN (109 38

275 KV T km
Transmiseion Lines

132 KV 128 km

; MNumber 15

Transmission Substations

Capacity 2,756 MV A

Lines 12,233 km
Distribution Lines/ Cables

Cahles 2,727 km

MNumbser 4 G448
Distribution Substations

Capacity 2. 724 MVA

{Source @ Statlstics of Electricioy Supply [ndustey in Malavsia, 19949)

e Capy 1B r
|mun-:l'w : [k s Bl
[Pt Trpm O \

FOUTH CHINA SEA 1,

[Source @ Statisties of Electricity [ndustey In Malayeia, 1999)
H4-9 457 rHEHRINRE
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1955 1928 2000
Yaar

(Source : 7" Malavzia Plan Midterm Review)
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Cff=Greicl SESCO SESCO SESCO SESCO SESCO
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=State Gov, Level» |
|  MLRD, Sarawak | -
'y

| | Rural Development Commities —— |
| [MLRD, Sarawak__|[ SPU |[ SDO |[SESCO]|
Y

]
| District Office of SDO |
F 3

|Requas) |

|"I.I"iilag_a Community

(Instaliation, M lananos)

<District & Community level ' |
|

MOF | Misipry of Frignss

EFL : Econaemic Planning Lii

MRD ; Winmiy of Fusl Developmani

MLRD : Misgtry al Land & Ruyral Devsloprent
SPU : Siata Pranning Lindl

S0 : Erain Devvalopmant Offica

SESCO : Sarswak Hlscincry Supply Corporafion
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PROTECT PRQPOSAL FOR PROTECT-TYTE COOPERATION FROGRAMME

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

L INTRODUCTION

Maiaysia's equarorial dimare givaes is good potental for harnessing solar energy.
halavsia receives Detwesn 43 - & hours of sunshine pes day and abour 5.5
kWh/m? of solaz insulation, The avemage daily solar energy intensity received o

a horizontal suriacs in Malaysia is 15 MJ/=* This abundan: solar energy can, i ':'

hamessed properiy, utlired for many purposes.

Sclar energy is pazHcwarly atmacdve to the rusal areas due to the high cost of
installing conventional energy sourcas. Projects using sclar-photovaliaic sgusce
for lightdng, telscommunicadons and irsigadon have been ]:[*jlmL.‘Ed i= rermore
sites and island communizeas in Malaysia. SHowevar, tha coverage is small dus to
the lack of promotion 2s well as the lack of suitable affordable technology.

Itis asZmated that about 8% of rural househeolds in Malaysia do not have proper
slacicity supoly. Since 1990, the Governmen: of Malavsia has implemented
nUTerous Sﬂ?ar rea]l eiectificaton projests throughout the county. The
Miniszy of Rural Davelopment has an on-going solar rusal elec=ification
programee usr'.n;g siand-alone systems.

.2 line with the Governmant's commitment in the Seventh Malaysia Plan 1995 -
1000 and in line with Malaysia's High Pricriny National Projecs under the Waerld
Solar Programme 1996 - 2005, the GOM wishes 10 insznsify the implementaton of
solar rural elec—ification ooojects for rural elec=ificasior. The stace of Sarawak
has largest numnber of remote communitiss wha could direcdy benefit from this
F'.':-jec:. On an experimen! basis, a large cenzalised scheme ha2s been
:mplemanted in Sabah at Kampong Marak Parak. This 100 kW solar system was
implemented with the susport of NEDO, and the proposed projects in Sarawak
will fzrm part of 2 county-wide nanwerk of sular energy projecs.

‘e Government of Malaysia (GOM) Shus requesss the technical cooperzton from
t5e Japanase Government (o implement such projects.
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. OBJECTIVES QF THE PROJECT
The objectives of the project are :

- to develop and implement solar energy projects for rural electrification in
selected sites in Sarawak thereby contributing o the improvement in the quality
o life.

. to develop a solar energy information and resgurce network which shall
act as a centre for further promoting solar energy developmen: and utilisation
Malaysia.

3.  THEPROJECT AREA AND COOPERATING AGENCIES

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

Ministry of Rural Development

Minisery of Energy, Telecommunications and Posts
Sarawzk Elecicity Supply Corporaton (SE5C0)
Universiti 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 Minisy of Energy,
Telscommunicazons and Posts. Local agencies giving support willinclude:

Ministry of Education

Minisiry of Energy, Telecommunications and Pasts
Universid Sains Malaysia

Universit Putra Malaysia

Universiti Kebangsaan Malaysia

Universiti Malavsia Sarawak

Universit Malaysia Sabah

Universid Teknologi Malaysia

Malaysia Energy Centze

Tenaga Nasional Research & Development Sdn. Bhd.
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4. SCOPEQFTHE PROJECT
41 [nitial Review

The Project Team shall raview the existing overall situation of rural electrification
it Sarawak in order to identify the role of solar enargy rural elzcirification in the
present socio-econormic enviranment of rural Sacawak. The Tearn shall collect and
review of existing Jdata and relevant information on rural electrification and solar
energy utilization in Sarawak.

The Minisity of Rural Development has already identified communities where
solar energy can be utilized. The Project Team shall review this list of
communides to further short-list suitable communitiss. The Study Team shall
identify oppornunities and constraints for solar energy at these communities. The

socio-economuic profile of the communities shall be studied and documented.

2.2  Identify Communities for Pilot Project

On the basis of information obtained fom the survey (section 4.1), the Project
Teamn shall select five (3) rural communities where pilot projects can be
implemented. The selecdon of the comwnunides shall be based on the socio-
economic conditions of the villages as scurce of income, seasonal income lavels,
willingness to pay for elecmicity and disposable incomes, which influsnce the
demand for PV systems. These shall be investigated and assessed by sample
surveys and available relevant data,

43  Identify Potential Demand for Energy

In order to ensure that the pilot plants will be utlized and maintzined effectvely.
the Project Teamn shall identify potential demand for such energy. Expecience
eisewhere has shown that what is nesded 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 :

[J 10400



- Water : electicity for drinking water, Jdesigned to provide the electricity
necessary for pumping exisung water from wells in these argas and rendening it
potable

- Educational facilities : designed to provide needed electricity for existing
schools and to assist promote berter learning environment using solar electric
powered AV A resource cenires :

- Health ; Jesigned to provide electricity to existing dispensaries/ -field
hospitals to ensure appropriate heaith care services

. Agriculture/Cortage industry : Jesigned to provide electricity o
mechanize operanons such as crop drving and grinding

The Project t2am shall also examine how business development assistance can e
provided to the rural communities to increase their desire to buy and use energy.
The Project Team shall also evaluate ways which renewable enurgy systems can
be made more affordable for the rural comrmunities through access to credit and
financing.

44 Installation of the Pilat PV Plants

The Project Team shall implement pilot projecs at five locatons in Sarawak
preferably covering varying sectors such as telecommunicadons, schools,
agriculture, home industy and lighting, The projects shall be stand-alone
systems, ceniralized system or a combinaton of both. The pilot projects shall
ENCompass :

Systam and engineering design of demonsization projects
[nstallation of pilot plant at selected villages.

insmalladon of meteocrologicz! statdons at each site
Economic analysis of demonsiration projects.

Docurnent the results as reference material

Maintenance for the first one year

I U 1 U [

Trair.ing for loeal vi[lage:s or appointsd gtaff far eomsnued maintenance
and npera:':cm af the Systems
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45 Monitoring System for Installed Pilot PV System.

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

4.6 Formulation of Promotion Policy

Based on the understanding of the results of the survey z2nd pilot schemes, the
Project Team shall formulate measures and policies for promoting PV rural
electrification in Malaysia. The policy shall alsc cover funding and financial
mechanisms.

47  Training

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

4.5 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 duraton of tha Project)

=  Printing of brochures and information booklets

= Conduct briefings to governnent agencies, especially rural agencies

3.9  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 Lumnpur which shall act as
a centre for further promoting solar energy use in Malaysia. The Netwerk's main
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aim will be to promote, collaborate and coordinate co-operation in the area of
ernining, research. public awareness and information gathering and exchange
among the local renewable energies centres, as well as develop linkages with

international renewable energy cantes.

The scope of work shall cover:

=  [dentification of resource persons for the SE-EIRN

Formulate structure and operating mechanisms of 5E -EIRN

Identify funding for the SE-IRN

Development of a Mational Public Awareness Programme

Development of Renewable Energy Education and Training Programme

U oo

2NCOMpassing :

= formulating syllabus for local universines

=] developing curriculum for schools

= Jdeveloping curriculum for induswial / vocatonal maining

2 developing a programmene for exchanging tainers and teachers

Preparaton of contents for internet servics
Devalopment of Natonal Exhibition Cantes around the country

]

410 Recommendations to the Government of Malaysia

The Project Team shall, on the basis of the pilot project results, formulate an acdon

plan for the Government of Malaysia to promote the use of solar energy for rural
elecification. The action plan shall identfy priority areas, budget and manpower
reguirements 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).

B. OUTPUT OF THE PROJECT
The output of the Project shall bs (but not limited) :

< A minimum of 5 PV projects, at [east one for each of the possible use.
For each project, the following shall be produced :
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a system and engineering design
2 installadion of model plant
o installation of metecrelogical station
o economic and cost analysis
o A minimum of 2 workshops
g Training Tools on Maintenance & Trouble Shooting
oo The setting up of the education, information and resource network on

solar energy will include:

o Development of Renewable Energy Educstion and Training
Programumne j

g Development of a Mational Public Awareness Programme

=) Pﬂpuaﬁ:n of contents for internet service

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

< Inception, Interim and Final Reports

7 REPORTING

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

[ncention Report (20 copies)

[nception Report shall be submitted within one month aiter the commencemant of
the Project

Interim Reoort (20 copies!

an Interim Report shall be submitted within twelve (12) menths after the
commencernent of the Project
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Final Report (20 copies)

The Final Report shall be submitred within one month after the receipt of the

COMIMEents.

raining Taols (100 conies)

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

B. EQUIPMENT

The Japanese Government shall provide the necessary eguipment (or pilot
projects including operating supplies.

9. LOCAL RESOURCES

For the purpose of identdfication of resgurces, and preparation & monitoring of
demonstaton projects and transfer of technology, the Project Team is expected to
inciude local consultants.

10. COUNTERPART

Minisiry of Energy, Telecomrmunicatons & Post is designated as the lead
counterpart agency with support from the Ministry of Rural Development and
Minisry of Educadon.

11. CONFIDENTIALITY

Except as expressly permitted by the Governmen: of Malaysia in writing, all
miatters pertaining to the data, information, findings and recormmendations of this

Project shall be cansidered 2s confidential and shall not ba disclosad to any third
parey.
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