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1. HEABARE
MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY
ON
ATOLL ISLAND ELECTRIFICATION PROJECT
N
THE REPUBLIC OF MALDIVES

_ In response to a request from the Government of the Republic of
Maldives, the Government of Japan decided to conduct a Basic Design Study on
Atol) island electrification project in the Republic of Maldives (hereinafter
referred to as "the Project"}) and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Maldives a study:team, which is headed by Mr. Yuji Ogura,
Grant Aid Division, Economic Cooperation Buresu, Ministry of Foreign Affairs,
and is scheduled to stay in the country from August 20 to Septamber 15, 1993.

; The team held discussions with the officials concerned of the Government
of Maldives and conducted a field survey at the study area.

_ In the course of discussi'ons and field survey, both parties have
confirmed the main items déescribed on the attached sheets. The fteam will
proceed to further works and prepare the Basic Design Study report.

Male', August 30, 1993

AN L Lt

Mr. Yuji Ogura ' . _ Mr.Mohamed Shihab

Leader Director of External Resources
Basic Design Study Team Ministry of Foreign Affairs
Japan International Cooperation The Republic of Maldives

Agency (JICA)

| flxcuXKfffjii:
Mr.Ab&g&’éﬂékoor
Director

Maldives Electricity Board
(MEB)
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ATTACHMENT

Title of the Project

The official title of the Project is Atoll island electrification pr03ect
in the Republic of Maldives. :

Obijective

The objective of the Project are to supply and to install diesel engine
generators including their auxiliaries and to construct power
distribution networks at Naifaru island, Eydhafushl island and Gan island
in  order to enable households and buildings to receive public
electricity.

Project Site

The Prdject gites are located in Naifaru island, Eydhafushi island and
Gan island as shown in Annex-1I.

Execution Agency

The Ministry of Foreign Affairs, the Republic of Maldives is responsible
for execution of the Project of the Maldives side and Maldives
Electricity Board (MEB) is implementation agency for the Project.

Items Reguested by the Government of Maldives

JICA study team carried out field surveys of the foilowing six{6) islands
as the objects of the basic design study.

— Naifaru island at Lhaviyani atoll

- Hinnavaru lisland at Lhaviyani atoll
- Eydhafushi island at Baa atoll

- Gan island at Laamu atoll

-~ Kan'dhelhudhoo island at Raa atoll
- Kelaa island at Haa Alifu atoll

Affer discursions with the Basic Design Study Team, thé following items
were flnally requested by the Maldives side as the obJect islands of the
Project.
{1) Equipment and Materials
1) Supply and installation of three{3) sets of diesel engine
generators with output capacity 100 KW including necessary
electrical equipment and auxiliaries for Naifaru island.

2) Supply and installation of three(3) sets of diesel engine
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generators with output capacity 50 KW including necessary
electrical equipment and auxiliaries for Eydhafushi island.

3) Supply and installation of three(3) sets of diesel engine

generators with output capacity 50 KW including necessary
electrical equipment and auxiliaries for Gan island.

4) Supply of equipment and materials for branch power

distribution networks for Naifaru island, Eydhafushi island and
Gan island. ' : :

5} Supply of spare pafts and tools for diesel engine generators

including their auxiliaries and distribution networks.

6) Operation and Maintenance manuals for diesel engine generators

and their auxiliaries.

{2) Construction

1)

2)

3)

4)

3)

6)

Construction of a building(s) and equipment foundations necessary

‘for the Project in Naifaru island.

Construction of a building(s) and equipment foundations necessary

for the Project in Eydhafushi island.

Construction of & building(s) and eguipment foundations
necessary for the Project in Gan island, ' :

Construction of main power distribution nétwork for Naifaru
island. ' : .

Construction of main power distribution network for Eydhafushi
island.

Construction of main power distribution network for Gan
island,

(3) On-The-Job training(0JT)
0JT for the installation,operation and maintenance techniques of the
diesel power plants during construction period.

However,

the final components of the Project will be decided after

further studies consulted by the officials concerned in Japan.

Operation and maintenance of the equipment

(1) The Maldives side shall allocate personals and the budget sufficient
for installation of branch power distribution networks and for
operation & maintenance of equipment and materials completed under
the Project.

(2) The Maldives side shall report to Japanese side the conditions and
all aspects of the installation,operation and maintenance of the
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equipment and materials undex'the Project on every six{6) monthg from
the commencement of tha installation by the Maldives side.

.. Japan's Grant Aid System

(1) The Government of Maldives has understood the system of Japan's Grant
Aid explained by the team,

(2) The Government of Maldives will take the necessary measures described
in Annex Il for smooth implementation of the Project, on condition
that the Grant Aid assistance by the Government of Japan is extended
to the Project.

Schedule of the Study

(1) The consultants will proceed to further studles in Maldlves until
Saptember 15, 1993,

(2} Based on the Minutes of Discussions and technical examination of the
study reésults, JICA will prepare a final draft report in English and
dispatch a mission to Maldives in order to explain its contents by
the middle of November, 1993.

(3} In case that the contents of the . report are accepted in principle by
the Government of Maldives, JICA will complete a final report and
send it to Maldives by the end of February, 1994,
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Annex~1 Location Map Project Site (2/2)
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a)

b)

c)

d)

e)

£)

a)

h)

i)

)

k)

1)

m)

n)
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ANNEX-II-

UNDERTAKIRGS BY THE. GOVERNMENT
OF THE REPUBLIC OF MALDIVES

To secure. and provide Cleared embanked and leveled land as well as
access road for the project sites prior to the commencement of the
construction of the Japanese side.

To provide -proper arrangements for unloading and for inland
transportation of the equipment and materials necessary for the
Project. .

To construct boﬁndary fences, gates and plantation for the power
stations. :

To provide the land for temporary site offices, warehouses and stock
yards in the project sites during the implementation period.

To ensure speedy unloading, tax exemption, custom clearance of the goods

for the Project at the port and/or airport of disembarkation.

To accord Japanese nationals whose services may be required in connection
with the supply of the products and the services under the verified
contracts such facilities as may be necessary for their entry -into the

Republic of Maldives and stay therein for the performance of their work.

To exempt Japanese nationals from customs duties, internal taxes and
other fiscal levies which may be imposed in the Republic of Maldives with
respect to the supply of the products and services under the verified
contracts,

Tao bear commissions to a Japanese foreign exchange bank for the banking
services based upon the Banking Arrangsment,

To bear all the expenses, other than those to be born by the Grant Aid
necessary for the execution of the Project.

To provide proper arrangements for the construction, such as water
supply, drainage, eic., if necessary.

To install the equipment and materials supplied by the Japan's Grant Aid
for branch power distribution networks according to the proper plan.

To relocate two(2) set of existing diesel engine generators and
distribution facilities including cables installed at Eydhafushi island
in order to utilize them for another island(s).

To prbvide necessary arrangement to restrict of environmental poilution
such as noise from the diesel engine generator, etc.

To assign exclusive-counterpart engineers and technicians to the Project
in order to transfer the operation and maintenance technique for the



0)

p)

q)

s)

t)

u)

w)

Project and to witness and confirm construction when insPection are
carried out.

To provide a bench mark at the sites.

To bear the cost for the fuel o0il and the lubrication oil during
commissioning .

To prov1da necessary data and informatlon for the detailed design of the
Project.

To provide topographical survey'maps and if p0351ble, spil investigation
reports for the Project sites.

To take necessary measures to expedite the approval for executions of the
Project by the ‘Government of Maldives, i{f necessary.

To control tlafflc durlng the inland transportation of the facilxt1es of
the Project, if neacessary.

To provide the disposal places of the surplus soll during the
construction period, ' '

To secure the approval - for access to public and private land for the
Project, 1f necesbary

To secure the approval for protection works for the existing facilities,
if necessary.
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MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY ON ATQLL ISLAND ELECTRIFICATION PROJECT
IN THE REPUBLIC OF MALDIVES

{CONSULTATION ON DRAFT REPORT)

In Augist 1993, the Japan Intematmnal Cooparation Agency(JICA)
dispatched a Basic Design Study Team on Atoll Island Electrification Project
(hereinafter referred to as "the Project®) to the Repuhlic of Maldives, and
through discusgions, field survey, and technical examination of the study
results in Japan, has prepared the draft report of the study.

In order to explain and to consult the Maldives side on the
conponents of the draft report, JICA sent to Maldives a study team({hereinafter
referred to as "the Team"), which was heéaded by Mr.Shinya Suzuki, Grant Aid
Division, Economic Cooperation Bureau, Ministry of Foreign Affairs, and was
scheduled to stay in the country from November 2 to 9, 1993.

As a result of discussions, both part1es have confirmed the main
1tems descnbed on the attached sheets

Male. November 9, 1993

S G0 ME Ly

Hr, Shinfa Suzuki ' Mr? Mohamed Shihab

Leader ' Director of External Resources
Draft Report Explanation Team Ministry of Foreign Affairs
Japan International Cooperaticn The Republic of Maldives
Agency({JICA) '

Mr. Mohamed Saeed
Managing Director
Haldives Electricity Board{MEB)
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ATTACHMENT

'_C.Q@Donents of the Draft Report

The Government of Maldives has agreed and accepted in principie the
conponents of the Draft Report propos_ed by the Team.

Japan's Grant Aid system

(H

(2)

The Government of Maldives has understood the system of Japanese
Grant Rid e’xplained by the Team.

The Government of Maldives will take the necessary measures
described in Atnex-I for smooth implementation of the Project on
condition that the Grant Aid assistance by the Government of
Japan is extended to the PIO]eCt.

Further schedule

The Team will make the Final Repozt'.m accordance with the confirmed
items, and send it to the Government of Maldives by the end of February

1994,

Installation, operation and maintenance of the pquipment

(1)

(2)

(3}

Items

The Maldives side shall allocate the personals and budget
sufficient for installation of power distribution networks,
workshop equipment, etc, and for operation & maintenance of
equipment and materials supplied and constructed under the
Project.

" The maldives side shall report, monthly, to Japanese side the

conditions and al) situations related to the installation works
of the power distribution networks by the Haldives side from the
commencenant of the installation.

The Maldives side shall report to Japanese side the conditions and

‘all aspects of the .operation and maintenance of the facilities,

equipment and _matenals supplied and constructed wunder the
Project on every six{6) months from the completion of the Project
up to at least 5 years,

discussed by both parties

{2}

In accordance with the request made by Maldives side, Naifaru
island at Lhaviyani atoll and Eydhafushi island at Baa atoll will
be electrified under the Project when the Grant Aid assistance by
the Government of Japan is extended to the Project.

Beth parties have confirmed and have accepted work items and

working shares described in Annex-II for purpose of smooth and
effective implementation of the Project.
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Recommendations

The Maldives side has accepte& the Team's recommendations described in
ANNEX I1I to ensure the long -term proper functioning ot facilities and
equipment to be provided uvnder the Project.
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a)

b}

c)

d}

e)

)

- g)

h)

1)

1

k)

1)

m)

AHNEX-1

'UNDERTAKINGS BY THE GOVERNMENT
OF THE REPUBLIC OF MALDIVES

To secure and provide cleared, embanked and leveled land as well as
access road for the project sites prior to the commencement of the
construction by Japanese side,

To providé proper arrangements for uhloading and for inland
transportation of the equ1pment and materials necessary for the
Project.

To construct boundary fences,gates and plantation for the power
stations.

To provide the land for temporary site offices, warehouses and stock
yards in the project sites during the implementation period.

To ensure speedy unloading, tax exemption, custom clearance of the
goods for the Project at the port and/or airport of disembarkation.

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contracts such facilities as may be necessary for their entry
into the Republic of Maldives and stay therein for the performance of
their work. '

To meet the charge of customs duties, internal taxes and other fiscal
levies which may be imposed in the Republic of Maldives with respect to
the supply of the products and services under the verified contracts.

To maintain and use properly and effectively the facilities constructed
and equipment provided under the Project.

To bear commissions to a Japanese foreign exchange bank for the banking
services based upon the Banking Arrangement.

To bear all the expenses, cther than those to be born by the Grant Aid
necessary for the execution of the Project.

To provide proper arrangements for the construction, such as water
supply, drainage, etc.,

To install the eqmpmént and materials supplied by the Japan's Grant Aid
for power distribution networks, workshop equipment etc, according to
the proper plan.

To relocate two(2) sets of existing diesel engine generators and

‘distribution facilities including cables installed at Eydhafushi island

in order to utilize them for another island(s).
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n)

o)

p)
q)

r)

s)

t)
u)

v}

To take nedessary measures. for the prevention of the environmental
pollution such as disposal of oll sludge, etc.

To assign exclusive~counterpart engineers and technicians to the
Project in order to transfer the operation and maintenance technique
for the Project and to witness and confirm construction when inspection
1s carried out.

- 'Po provide a bench mark at the sites.

To, bear the cost for the fuel and the lubrication oil during

conmissioning.

To provide necessary data and information for the detailed design of
the Project.,

To provide topogr'aphical survey maps for the Project sites.

?o0 take necessary measures to expedite the Iapproval for executions of
the Project by the Government of Maldives.

To facilitate proper arrangement for inter island transportation of the
facilities of the Project.

To provide the 'dis'posal places of the surplus scil during the
construction period. -
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AWNEX-T1
WORKING SHARE
Both sides have confirmed work items and working shares betueen Japanese

gide and Maldives side described in the following table for smooth and
effective implementation of the Project on condition that the Grant Rid

assistance by the Government of Japan i{s extended to the Project.
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, __Work Items Japanese Side | Maldives Side
I. Equipment and Materials
(1) Diesel engine generators (DEG) Supply &
: installation
(2) Ruxiliary equipment for BEG Supply &
- ' installation
(3) Electrical equipment for DEG Supply &
o ‘ _ Ainstallation
(4) Fuel oil tanks & fuel supply line'|  Supply &
. S o : installation
(5) Main power distribution panel Supply &
o installation
{6) Groundlng system within the power Supply & -
station installation
{7) Main power distribution systen Supply installation
{8} Branch power distribution system Supply installation
{9) Workshop equipment Supply installation
(10) Communication equipment Supply installation
{11) Street lighting Supply installation
(12) Grounding system for power Supply installation
distribution system
{13) Spare parts and maintenance tools Supply atock
for DEG and its Auxiliaries
{14) Operation and Maintenance Manuals Supply
(15) On-the-Job Training{QJT) Ezecution attend
II. Construction
{1) Power house building Execution
{2) Equipment foundations Execution




(3) OffiCe building

{4) Rain water collection and su
(5) Well and well water supply 8
(6) Furniture

{7 Site;leveling and plantation

(9) Water supply & drainage for
canstruction

pply
ysten

(8) Boundary fence & Access road '

" Execution

- Execution
Execution

Supply &
installation

Execution
'Execution
Execution
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(1)

(2)

(3)

(4)

(5)

(6)

{7}

(8}

5

ANNEX~T XX

RECOMMENDATIONS

Engineers in the Maldives must acquire a proper undexstanding of the
general functioning of the facilities and equipment to be provided
under the Project, and must also prepare a sound operation and
maintenance plan to ensure a constant, highly reliable supply of
electricity.

The Maldives side must appoint operation and maintenance engineers and
have these engincers participate in on-the-job training (OJT) provided
as part of the Project for the efficient and effective operation of the
facilities and equipment to be provided under the Project to achieve
the project's objectives.

The Maldive enginesers undergoing said OJT should learn appropriate
operation and maintenance technologies/techniques from the. Japanese
engineers, devote themselves to improving their technical expertise
following completion of the Project, and transfer such expertise to
other engineers in order to contribute the electrification of the
remaining outlying atoll islands.

In the case of Maldive engineers undergoing technical training in Japan
to learn operation and maintenance technologies/techniques in relation
to the equipment to be provided under the Froject by the Government of
Japan, these engineers must earnestly try to master such
technologies/techniques and then try to educate and ¢rain other
engineers in the Maldives following the commencement of operation of
the new generation facilities.

The electricity rate to be introduced for the islands should ensure the
sustainability and recovery of the operation, maintenance and
depreciation costs. :

Work teams should bhe organized to install the distribution cable
without' any delay in accordance with the distribution network
construction plan, the completion of which is timed to the completion
of the Project.

The provision of a subsidy to cover part of the comnection cost for
each household should be considered to facilitate distribution to all
household.

The introduction of a progressive rate system, whereby a higher unit
rate is imposed for larger consumption, should be considered to provide
low cost electricity for the poor and an energy-saving incentive for
large users,
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Introduction

This field report has been prepared by JICA basic design study team
(hereinafter referred to as ‘the Team’) for Atoll:Island Electrification
Project (hereinafter referred to as "the Project’) in the Republic of Maldives
based on the field survey and discussions with the authorities concerned of
the Maldives Electricity Board (hereinafter reffered to as "MEB"), in order to
build mutwal understanding of the Project.

This reporﬁ describes the information obtained during'the field survey,

as well as the basic concept of the Project components consist of the
three (3) candidated islands.

However, all the items and components in thlS report are subject to the approval

of the Japanese Government.

2.1

In addition to the above, this report describes some undertakings to be carried
out by the Government of Maldives if Grant Aid is extended.

As described in the Minutes of Discussion (M/D), the Team will continue the
study in Japan in accordance with this Field Report, data and Informations,
collected during the field survey, as well as the consultation by authorities
concerned of Japanese Government. :

A Final Draft report of the Project will be prepared in consultation with
the Japanese authorities concerned. and will be submitted by the middle

of November 1993 as mentioned in the Minutes of Discussions (M/D) concluded
on 30th of August 1993.

Power Desand and Supply in Maldives
Power Bemand and Supply in Maldives

The Government of Maldives had established Male Power House on November 1959

as sole public electricity secter.

In order to meet the electric power demand of the Maidlves. Maldives Electricity
Board (MEB) was established at 1982 by act of Parliament under the office of

the President as the result of the reformation of Male Power House.

Since November 1982, MEB is continuing to construct power stations and
distribution lines and to suppling the power to consumers in Male,capital in
Maldives, and some of islands, as shown in attachment~l and attachment-2 shows

demand and supply data.

MEB has studied the power demand per consumer from 1988 teo 1992 as shown in
attachement-3 and also studied power demand forecast Tor candidated islands
as shown in. table-1
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2.2

2.3

(C1L0)

Tabie-1 Forecast of Power Pemand at Projected islands

Atoll Island 1994 1935 1996 . 1997 1998
Lhaviyani  Naifaru 121 133 146 161 . 177
Baa  Eydhafushi = 82 90 . 99 169 120
Laamu Gan_ 57 - 63 69 76 84

Remarks : 1) Power demand per consumer is assumed as 2000 _
2) Annual increasing rate of power demand is 10 %.

Related Projects under Planning and/or On-going
Based on the strategy:of:national_development plan, Ministory of Atoll
Administration (hereinafter reffered as "MAA") formulated varidus projects

under cooperation and financing by Aid countries and organizationms,
Related electrification project is shown on the table below; :

~ Table-2 Electrification Project

Atoll Island Expected = - : Donor
' ‘ Comletion . _
On-going _ L ' _ -

' Haa Alifu Dhidhdhoo Dec. 1983 Government of Maldives
Gaafu Dhaalu Gadhdhoo Bec. 1933 Government of Maldives
Gaafu Alifu Villingili Pec. 1993 Government of Maldives
Raa Hulhudhuffaaru Dec.1993 Government of Maldives

Proposed
Seenu Hithadhoo Pec. 1993 Italy (Loan)
Seenu Hulhudhoo Dec. 1993 Japan (Loan)
Seenu Meedhoo Dec.1993 - . Japan (Loan)

I s E I T I S NN g ST S S R r RS s I S e o ey s T N I T N A S S S T NS TS ST IR OSSR S I IS RN

Other detail projects are described on Island Electrification Prdject-:
February 1993 issued by HAA. S . )

Generating Facility Data by MEB
There are ten (10) electrified islands inqlu&ing_male, and major éenerating
facility data is shown on attachment-4.

Attachment-5 shows data of MEB s staff and attachment-6 shows other facility
data in each islands. : o
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3.1

3.2

Present Situation of Candidated Islands
Land Acquisition of the Project Sites

Conditions of the land acquisition for the Project are as follows;

No. Atell Island Owner of Land

I Lhavigani Neifars  Government of Maldives
2. Baa Eydafushi Governﬁent'of Maldives
3. Laamu Gan Government of Maldives

Notes : 1) MEB must obtain the permission of the 1and use from the MAA, Community
and other related sectors. and shall inform Japanese_side‘of the
permission with area and lecation by the end of October 1993.
2} MEB must provide the detailed topographic servey map of the Project Sites

3) Location of the Project sites are shown in Attachment-5.

Present Situation of (andidated Islands

Site reconnaissance was execated by the Team with MEB and MAA, and so many data
was corrected. : -

Attachment-T shows Siatistics of population and household from 1939 to 1992, and
islands data is shown on attachment-8. ’
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4, Conceptual Plan for the Project
4.1 General

This section describes the basic .concept for the design and installation of the new
pover stations requested by the Maldives side, as well as the procurement of
distribution materals for the Project.

 As a result of the field sufvey oh the existing facilities, following items shall be
prircipally be applied for the basic design.

(1} Power demand Fforecast shown on the Table-1.in section 2.1
(2) Power house and administration houses shown on Fig.3 .
{3) The capacity of fuel oil storage shall be for one menth
(4} IEC, 180 and Japanese code and standards shall be applied
{6) Manual and Automatic synchronization of DEG sets

(6} Continuous power supply {24 hours operation) .

{7) Rain water collection and supply system

(8) Supply of 2 years spare parts

(9) Fuel analysis is as per attachment-9

Scope of the works'by the Japan' s Grant Aid

The f0110w1ﬂg works shail be carried out by the Japanese 31de as the Japan s Grant
Aid for three (3} islands.

The Maldives side shall bear all expenses other than ‘those to be burn by the Japan' s
Grant Aid necessary for the execution of the Project in acordance with Annex-II,

in the Minutes of discussions concluded on 36th August 1993 by both parties

(1} Supply and 1nstallat10n of the d1esel engine generators (two sets for normal
operation and one set for standhy)

{2) Supply of spare parts (Necessary for two years) and testing & inspection tools
for diesel engine generators and their auxiliaries.

{3) Construction of puwer house including equipment foundations and office.
{4) Construction of main power distribution lines including distribution boards.

(5) Supply of equipment and materials for branch power distribution lines 1nclud1ng
¥H meter and breaker for the house

(6) OJT for the installation and 0 & M tegunique of the diesel power plant during
construction period.
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4.2 Design Conditions

(C1L0)

As a basis of facilities design, following conditions shall be considered;

{1) Ciimatic and Site Conditions

Following data sourced from SOME METEOROLOGICAL DATA 1966~19391, Department
of Meteorology Male.

.1)
2)

4)
5)

6)
7)
8)
9)
10)

Altitude
Ambient temperature
Hind : Velocity

: Direction

Relative humidity
Rainfall

Seismic acceleration
Thunder days

Soil bearing capacity .
Water level (Ground level:
Other

(2} Power Supply Condition

1)
2)
3)
4)
5)
§)

7

Power demand forecast
Number of DEG sets
Fuel system

System voltage
Freguency

Earthing system

Voltage drop

(3) Others

1)
2}
3)
4)

Noize level
Exhauslt gas

Civil and Buildings
Consideration of
future extension

Approximately 1 m from sea level

Maximum 34,1 °C

Minimum 17.2 °C

Average . 28.0.°¢C

Design Temp.. -~ 34 °C

Maximum . 31.9 m/sec

Average 4.9 m/sec

Spring - WtHto E Wet Moenson
Summer ¥ to E ¥Wet Monson
Autum Wit E Wet Monson
Winter NE to SW Dry Menson

Mean Annual 95 %
Mean Annual 1,943 mm

Mean Month 162 mm
Max. Day 175.9 mm
Max. One Hour 10.0 mm {Assumed)
Nil -=~ gal

34 Times/year

10 ton/m2 (Assumed)
minus) 1m

Near sea coast

See Table-1

2-Continuous and 1-Stand-by

Diesel oil _

Storage capacity is for one month :
Generator : AC 415/240V (3-phase, 4-wire)
Distribution : AC 400/230V (3-phase, 4-wire)
Control AC 200/100Y and DC 24¥

b0 Hz

Direct earthed to the ground for 400V line
Fuel storage tank shall be earthed separately
According to JEAC {Max. less than 10%)

According to JEAC or equivalent
Related Japanese code

ALJ (exclusion of earthquake)

one DEG set and one fuel storage tank
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4.3 Generating Facility
{1) Dutline of Major Facilities

Dutline of major facilities shown oh Plot Plan, One Line Diagram and Fuel
Flow Diagram is as follows;

Table -3 : Outline of Major Facilities

No. Doseription - Naifare Evdafushi Gan
1. Plot Plan : : - _ Fig.1b ---
2. One Line Piagram Fig.2 Fig. 2 Fig.2
3. Fuel Flow Diagram ‘ Fig.3 Fig.3 Fig.3 -
4. Diesel Engine Generater . o .
t) Capacity : 100kW 75%W BOKW
2} Voltage : AC 415/240Y AC 415/24BV AC 415/240V

3) Number 2+ (1) 2+ (1) 2+ (1)
5. Fuel Systew
- 1) Storage Tank

- Capacity 32 m3 26 m3 26 m3
- Number : : 1 o1 1
2) Fuel Tansfer pumps. I+ {1 1+ {1 1+ {1
3) Day Tank 0.6 m3 0.6 m3 0.6 m3
4) 0il/Water separator - Yes Yes Yes

around storage tank
6. Panels and ete. :
1) Control and Dist. hoard 1 1 1

2) DC 24V Battery and charger 1 + (1) 1+ (1) 1+ (1)
7. Houmes '

1} Pewer House (Fig.4) 1 _ 1 1

2) Office House (Fig.5) - _ 1 1

oo NOEAs s T T N N NIRRT O I T S O N TS T S T I N S e T L N D RN SR RS REI SRR IR RS

Remarks : 1) Numerical yalues in ).show stand-by purpose
2) Portable fire extinguisher {ABL type) shall be provided to
the power and office house
(2) Diesel Engine Generator (DEG) Set

Gutline of the main eguipment is as follows;

1} Biesel Engine . :
a) Operatien duty : Continuous

b} Capacity : See Table-3

¢} Revolution : 1500 or 1000 rpm
d) Type : Indoor o
e} Tuel : Diesel 0il

£) Starting method . : Motor
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2} Generator

a) Type ! Synchronous

b) Capacity (kVA) : See Table-3

¢) Voltage (V) : 4157240

d} Phase : 3P4W Neutral solid grounded
e) Freguency : B0 Hz

f) Synchronizing " : Auto and Manual -

{3} Fuel System

Brief explanation of this system is as follows:

1)
2)
2)

4)
B)
6)
7)

The capacity of fuel storage tank is for one month

The capacity of day tank is for 12 hours

Automatic fuel transfer system by fuel transfer pump controled by lavel
switch located in day tank.

Fuel transfer pump can be used to unloading pump.

One set of Handy type of fuel pump with 5 meter hose

Fuel pipings shall be located in the ground, aerial or in ‘the trench.
Water separator.shall be provided. on the common del1very line of fuel

transfer pump.

(4) DC System

Common DC 24 V system shall be applied for:

1)
2)
3)

Starter of DEG
Control Source for centrol panel
Power supply for communication facility
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4.4 Distribution Facility

(1) Outline of Major Facilities

Outline of wajor facilities shown on One Line Diagram is as'fdllows:
This facility is also including feeder provision for street lighting system

1.

Local Distribution Boards (D/B)

This board consists of following equipment:
1) Incoming ELB 160 Amp
2) Outgoing MCB : 15 sets of single phase 20 Amp.
‘ and one set of 3-phase 30 Amp. -
3) Jumper terminal to the next local distribution board
4) Type : Outdoor self-standing and polycarbonate :
5} Location of local D/B is 0.5 meter from the house*wall

‘WH meter panel board

This panel bgard(lndoqr wall mounted} is lccated 1n31de of each consumers
and consists of fTollowings::

1) Disconnecting switch w1th Tuges - (w1th seallng)

2) Watthour meter (with sealing) :

3) ELB with (100mA) .

4} Three switch sockets (BS type)

. Main and branch power cable

1) Main distribution cable
This cable is applied from discribution board located in power house to
local distribution panel with following conditions;
a} Directly buried in the street with approximately 750 mm deep.
b} Cable location in the street is one third of the road width and
any one side of road can be taken for cable 1nstallat1un
2} Branch cable
This cable is applied from local distribution pamel te each consumers
with following conditions;
a) Direct buried to the adequate point to the house and put on the wall
to the WH meter panel.
b) Minimum cahle size shall be 5.% mm2

3} Specification of Cables

a} Main and branch power cables
- Specification : XLPE insulated and corrgated metal armour and PVC
sheathed cable for main and branch cable is XLPE
insulated PYC sheath.
- Color Identification : 2 cores : Black & White
4 cores : Black, White., Red and Green
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4.5 Spare Parts
Following spare pafts will be supplied
-~ 2 years spare

- The items and quantiﬁies to be supplied will be determined in the final report
besed on the study results of the field survey.

4.6 On-the-Job Training (0JT)

0JT for operation and maintenance (0 & M) will ‘be carried out by the Japanese
¢ contractor of the Project during the implementation peried.

The program will contain the following items:

(1) 0 & M plan of the new DEG set including schedule, record and document
control.

(2) 0 & M procedure of the new DEG set.

(3) 0 % M execution knowhow of the new DEG set.

5. Undertakings by the Government of Maldives

The uhdertakings by the Government of Maldives are descfibed in the Minutes
of Discussions {M/D) concluded on 30th August 19493.

In addition to the above, necessary measures for the following additional notes
and/or items shall also be taken by the Government of Maldives if Grant Aid is

axtended.
(1} To remove any obstacles in project area.

{2} To provide and install street lighting facilities if necessary.

6. Tentative Implementation Schedule

The project may be executed in accordance with the attached tentative
implementation schedule on condition that Grant Aid is extended to the Project.

Tentative implementation schedule is shown on Table-4,
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(IMPSCH1)

Table—4. Tentative Implementation Schedule

| (CoL)
Year 93 1994 1995
Bescription Month t2fy f2 |3 |4 |5 |8 {7 {8 |9 j1o|unj1zfL |2 |3
1.0 Excﬁmge of Notes 'V_'
2.1 Consultting Services Contract AV
2.2 Detailed Desigrl/Prep.';iratiunl of /D R e s
2.3 Approval of D/D and T/D by MEB _ ==
2.4 Tendering (Including prequalification) zmaka
2.5 Tender Evaluation =
31 ‘Construction Contract L 3

3.2
3.3
3.4
3.5
3.6
3.1
3.8
.3.9

Preparation of Shop Fabrication Drawings
Tempnlary Works at Sites

Fabrecations and Procurement of E/M
Civil and Bwilding Works

Ocean and Inland Transportation.
Construction of Main distribution Lines
Installation of Diesel Enginé Generator

Test and Commissioning

3.10 On-the-Job Training

Legend : A

: Completion

T/D : Tender Document

D/D : Detail Design

EM : Equipment and Materials
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Attachmraent-1

(EXDATA2) DATA OF ATOLLS ARD ISLARDS (1/3)
[PAGEL] ‘ : {COLD).
. Rame of Atoll Population Household  Ares  F.0. Tank of ¥B No. of Electrification Is.
and Iglands (b, 1990) (x1000s2) Mo. Cap. (=3) Esustng Ongoing Plan
1. Haa Alifu (16/40) 13, 830 1,83 16,895 0
% Dhidhdhoo 2,810 144 1
{Kalan) 1,348 306 1,986
Thavandhoo 1,637 220 600
Huvarufushi 2,245 86 . . 625 (1)#2 50
............ Other o 608 LIN IBEA0 (1280
2. Haa Dhall (17/37) 15,016 o 2,293 20,601
* FKulhudhuffushi 5,189 1,675 14 (1) %2 37450 1
Hanimaadhoo . 718 2,708 1+{1)*2  9+50 1
Nolhivaranfaru 463 1,568
____________ Other 9,34 2,293 14,680 (Vs 80 ...
3. Shavivan {15/56) - 9,986 1,506 15,742 0.
% Farcolhufunadhoo : 642 73 &03
¥rakadoodhoo 31 891
............ Other .. 9034 1433 14,048 (e B0
4. Noonu {14/79) 9,909 1,408 13,982 i)
*  Manadhoo 1, 160 170 &58 :
Holhudhoo 1,514 224 187
Velidhoo 1,654 320 431
____________ Other . 5641 694 12,506 (N2 80
5. Raa (16/90) 12,987 . 9,883 9
x lgoofaaru : 842 120 215
{Kan' dholtmdhoo) 504 278 44 (1)*2 50
Arifushi 1,593 283 444 (1) #2 50
Maduvvari . 1,303 213 11 ()2 50
Hulhudhuffraru . 500 1
Other 3,746 -894 8,450
6. Baa (13/80) 8,908 1,145 7,708 : ]
* {Fydhatushi) 2,168 249 225 - {1)#2 50
Thulhadhoo 1,870 224 100
____________ Other A8 672 7384 (2 B0
7. lhaviyani (7/61) 8,499 1,038 5,532 0
+ (Naifaru) 3,616 586 156
{Hinnavaru) 3,323 430 113 : 0
Felivaru )] 368 (3«1 - 1,200
Kurendhdo 1,207 , 197 1 (Not used)
............ Other 34 22 468 (M 8O0
8. Kaafu {9/112} 6,745 - 920 6,525
* Thulusdhoo 595 . 300 1
Kaashidhoo 1381 2,445 .
............ Other 4769 920 3,780
. ¥le 29,964 -~ 5,813 LI Lo
10. Alifu (17/47) g, 761 550 7,490 ]
*  Mahibadhoo 1,283 157 168
Maamigili - 1260 h 714
............ Other .. 3218 403 G608 .
11. Vaavu (6/19) 1,688 213 652 0
¥ Felidhoo . 398 66 116 {1)2 50
Kevodho 532 69
Other 758 147 AT
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: ARttachrent-1
{EXDATAZ) DATA OF ATOLLS AND ISLANDS (2/3)

[PAGE2} _ _ .
Nae of Atoll Population Household Area Fuel oil tanks  No. of Electrification Is.
and Islands - Mar, 1980) {w2) Bo. Cap(md) FExisting Ongolng . Plen
12, Faafu {9/25) 3,013 387 1,733 i
¥ Magoodhoo 408 103 177
Nilandhoo : 986 . - 450
____________ Other . LIS e84 LMa
13. Meemu (5/34) 4,957 519 3,193 0
* Muli 614 90 276
Mulah 1015 562 - (1} #2 80
Dhiggaru 960" 48 (1) %2 50
____________ Other o 238 - BX9 287
14. Dhaalu (8/57 © 4,917 ' 547 3,482 0
* Kidahuvadhoo 1,229 387 600 (1)#2 50 '
Meadhoo 171 - 98 : R
____________ Other 2807 260 2784 () 8O
15, Thaa (13/68) 10,180 1,176 6,718 - 0
*  Veymandoo 690 -y 423 ‘ _
Thimarafushi 1,784 208 144 Q1) #2 50
Guraidhoo 1,373 148 180 (1)« |
Vilufushi 1,350 165 144
Other : 4,983 564 5,827 {1)=%2 50
16. Laam (12/84) 9,793 1,430 18,867
* Fonadhoo 1,273 231 1,890
{Gan) 1,667 247 5,124 0
Kadhdheo - 0 0 848 ' '
Maandhoo 0 0 - 540
Isdhoo 1,328 250 2,958
Hithdhoo 663 1,056
Maavah 1,223 : 318
____________ Other 3639 T2 4%
17. Gaafu Alifu (20/91) 8, 287 1,246 §, 851
* Vilingili 2,073 11 534 1
Kedela il 23 1 S
Dhaandhoo 1202 o121
_________ Other T 5012 L0765 8162
18. Gaafu Dhaslu{10/153) 13,025 1,809 17,114
3 Thinadhoo 4,478 _ 576 2 78 1
Gadhdhoo 1,804 412 222 : 1
Kadohalagolar 0 45 ()% B0 -
............ Other 6643 1397 820
19. Gnaviyani (1/1) 7,052 321 4,080
........ s Foamolah 705 920 4080 1 40 1.
~
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Attachment-1

(EXDATAZ) DATA OF ATOILS AND ISLARDS (3/3)
{PAGES]
Name of Atoll Populatiocn Houselold Area Fuel oil tanks No. of Electrification Is.
and Islands (ﬁr 1990) _ (w2) No. Capimd} Existing Ongoing Plan
20. Seenu (4/43) 20,781 2,389 244,587
* % Hithadhoo T9.398 4,530 ' : H
Gan : : 0 2,454 3 112 1
Feydhoo. 3,455 465 _ (1)
Maradhoo-Feydhon ] m
Maradhoo 3,315 - 708 {1
Hulhudhoo ‘ : 1
Meedhoo 0 1
{ther o 4,619 236, 430
Total 205,304 6 27,156 415,415 28 i0 4 3
Remarks . Marked with * shows administrative island

i

2. Marked with *l means existing and *2 means under construction facuhty

3. Data with () in the colum of existing shows energy come from other island by
transmission line.

4. Number after name of atoll means {Inhabited/Non 1nhab1ted islands)

5. Data with { ) in the celumn of Fuel 0il Tanks means for fishary use.

6. population is resistered one.

7. Source by MEB
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Attachment-2

{EXBATAG) . - : _
[MALDV1) PONER DEMAND AND SUPPLY XN MALDIVES BY MER (1988-1992) (€180
' : 1L0
‘Ro. . Description Unit - 1988 1989 1990 . 1991 1882 . A.L.R. (%)
t. Installed Capacity {kVA) 8.760 8,760 10,760 10,760 16,584 - 17.30
2. Available Capacity (kVA) - 2,850 - 2,850 9,395 . 9,387 13,838 = 48.44
3. Peak Demand (kW) 4,535 4,945 4,893 5,507 6,466 . 9.27
4. Average Demand (kW) 1,854 2,045 2,530 2,949 3.412 16. 47
5. Generated Energy . (MWL) 19,638 21,838 . 26,513 28,300 30,810 . 11.92
6. Power Demand {M¥h) 16,243 17,911 22,180 25,837 29,462 16.05
7. Power Loss (MWh) -3, 384 3,929 4,353 2,463 903 -28.19
8. Utilization Factor {%) 25.6 28.5 28.1 30.0 21.2 -4, 59

®@ : (N={5)-(6), (8)=(5)/(8760x(1))x100

TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN iALDIVES BY MEB {1988-1992)

Ko. Pescription Unit 301,11 1939 1950 1891 . 1992  A.L.R. (%)

1. Power Demand (MWh) _ .
1) Residential T.474 8,238 10,813 12,176 13,538 16.01
2} Commercial 2,470 2,492 5,506 6,284 7,58% 32.40
3) Industrial 412 . 347 0 0 0 -100.08
4) Official 4,089 h, 0589 3,857 5,104 b, 068 . 15.34
5) Public (Schools) 0 ] 66 63 160 10.95
6) Other (Islands) 1.798 1,776 1,918 2.210 2,175 4.87

Total 16,243 17,911 22,160 25,837 28,462 16.05

2. Tariff : {MR¥/k¥h)
1) Regidential 1 1.66 i 2.35
2) Commercial 3 3.50 3 3.94
3) Industrial 3.6 '3.50 0 .00
4) Official . 2.25 2.25 2.25 2.25 2.99 7.37
5] Public (Schools) 0 0.00 H 2.97
§)- 0ther (Islands) i 1. 50 1 1.50
i 1.83 2 2.83

Average

RS Ea R R s T R N L O A N R R N R R R I I RN R I R S S RN T RS RS TR IR TR RIS N CRR SN T RET

Remarks : @ : A.I.R. is Average Increase Rate
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Attachment—-2

{EXDATAS) _
[MALEL] POWER DEMAND AND SUPPLY IN MALE BY MEB (1988-1992)
' _ _ (C1L0)

No.  Description Unit - 1938 198% 1990 1991 1992 A LR. (%)
1. Installed Capacity = (kVA) 5,272 5,272 7.272 7,272 12,672 24.51
2. Available Capacity {kVA) 6, H45 6,547 10.622 27.39
3.  Peak Demand (k¥) 3.992 4,391 4,171 4,830 5,569 8.68
4. Average Demand {kw) 1, 649 1,842 2,311 2,687 3,115 17.24
5. Generated Energy " (MWh) 17,189 19,558 24,000 25,500 27,438 12.40
6. Power Demand (M¥h) 14,445 16,136 20,242 28,627 27,287 17.24
7. Power Loss {(M¥h) 2,744 3,422 3,758 1,873 152 ~-51.49
8. Utilization Factor (%) 37.2 42.3  37.17 40.0 - 4.7 -3.73

Remarks : (0 : A.I.R. is Average Increase Rate

@ : (M=(5)-(6), (8)={(5)/(8760x(1))x100
TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN MWALE (1988-1992)

No Description Unit 1988 1989 1830 1991 1852 A.I.R. (%)
1. Poyer Demand {M¥h)

1} Residential 7.474 8,238 10,813 12,176 13,538 16,01

2) Commercial 2,470 2,492 . 5,506 6,284 7.589 32. 40

3) lndustrial 412 347 S 0 0 -100.00

4) Dfficial 4, 089 5, B59 3,857 5,104 6, 060 10.34

5) Publie (Schools) 0 0 65 63 160 23.08

6) Other

“Fotal 14,445 16,136 20,242 23,627 27,287 17.24

2. Tariff [MR£/k¥%h) . :

1} Residential 1.16 1.06 1.78 1.81 2.35 19.30

2) Commercial 3.50 3.50 3.50 3.50 3.94 3.00

3) Industrial 3.50 3.50 0.00 0.00 0.00 -100.00

4) Ofticial . _ 2.25 2.25 2.2% 2.25 2.99 7.37

5} Public (Schools) 0.80 g.90 2.97

6} Other '

Aﬁerage | 1.94 1.86 2.33 2.35 2.94 19.39

AN T N I T I T T N N T I N T I L N I I T N L RN N I N L I I N R R N ST S R R R RN ESEN S S S S TS SIS SIS

Remarks : @ : A.I.R. is Averagé Increase Rate
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(EXDATAS) '
[GAN1] POWER BERAND ARD SUPPLY IN GAN BY MEB (1958-1992)
' | : (C1L0)
No.  Description - Unit 1988 1889 1990 1991 1992 A.I.R. (%
1. Installed Capacity {kVA) 2,700 2,700 2,700 2,700 . 2,700 0.00
2. Available Capacity {kVA) 2,160 2,160 2,180 2,160 2,160 6.00
3. Peak Demand _ (kW) 446 370 - 478 406 406 -2.32
4. Average Demand kW) 181 161 161 169 189 1.18
. Generated Energy _ (M#¥h) 2,128 1,805 - 1,870 1,900 2,170 0.49
6. Power Demand (MWh) . 1,584 1,413 1,411 1,484 1,660 1.18
7. Power Loss {M¥h) 544 392 459 416 510 -1.60
8. Utilization Factor (%) 3.0 7.6 7.9 - 8.0 9.2 0.49
Remarks : @ : A.I.R. is Average Increase Rate
@ : (N=(5)-(6), (8)=(5)/(8760x(1))x100
TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN GAH'(ISBB*I?BE)
Ne. - Description Unit 1988 1989 - 1990 1991 1992 A.L.R. (%)
1. Power Demand’ (MWh)
1} Residential :
2) Commercial
3) Industrial
4) Official
5) Public . . o
§) Other 1,584 1,413 1,411 1,484 1,215 -6.42
Total 1,584 1,413 1,411 1,484 1,215 -5.42
2. Tariff (MR£/k¥h}
1) Residential
2} Commercial
3) Industrial
4) Official
5} Public -
6). Other 1.50 1.50 1.50 i.58 1.50 g.00
"Average 1.60 .- 1.580 1.50 ° 1.50 1,50 0. 00

Attachmentmz

Remarks : @ : A.I.R. is Average Increase Rate
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Attachment-2

(EXDATAS)

[XULHU1} PORER DEMAND AND SUPPLY IN KULHUDHUFFUSHI BY HEB (1988-1992)

C ' (C1L0)
No. Description Unit 1988 1949 1990 1991 1992 A L.R. (%)
1. Installed Capacity {kVA) 300 300 300 300 300 6.00
2. Available Capacity (kVA) 270 270 270 270 270 0.00
3. Peak Demand {(k¥) 69 85 126 145 152 21,83
-4. Average Demand {kw) 7 i5 24 38 48 61.20
5. Generated Energy - (M#h) 103 183 290 420 610 49.29
6. Power Demand {M¥h) 62 129 210 332 429 61.20
7. Power Loss (M¥h) 40 54 80 88 80 22. 1t
8. Utilization Factor (%) 3.9 6.9 11.0 16.0 19.4 49.29

@ : (M=(6)~6), (8)=(5)/(8760x(1))x100

@ : Commercial operation is from April 1988

TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN KULHUDHUFFUSHI (1988-1992)

1. Power Demand {M¥h)

1) Residential

2) Commercial

3) Industrial

4} Official

§) Public

6} Other {Average) 62 128 210 332 420 61.20
. Total 62 129 218 332 420 61.20

2. Tariff (MRE/kWh}
1) Residential
2) Commercial
3} Industrial
4) Official
5) Public _
§) Other 1.50 1.50 1.50 1.50 1.50 0. 00
Average 1.50 - 1.50 1.50 1.560 1.50 G. 0D

::z::z::::x:z:::z::::::::::::::z:z:::z=::===:.-::::::::::::.‘.‘.z:::zz::z::::::::::::::::==:='.:==

Remarks : O : A.I.R. is Average Increase Rate
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Attaéhmentm2

(EXDATAS)

[THINAL] PORER DEMAND AND SUPPLY IN THINADHOO BY MER (1983-1992)
: - {C1L0)
No.. " Peseription Unit 1988 1989 1530 1991 1852  A.I1.R. (%)
1. Installed Capacity (kV¥A) 300 300 300 - 300 300 0.00
2. Available Capacity = © (kVA) 270 270 270 270 270 - 0.00
3. Peak Demand {kW) 0 63 66 16 82 9.26
. 4. Average Demand {kW) ) 16 19 26 - 37 46,75
5. Geneérated Enerzy . (M¥h) ' 108 139 - 180 290 390 37.85
§. Power Demand - - (M¥h) 69 136 171 228 320 46.75
7. Power Loss (MWh) 39 3 9 62 70 15.75
8. Utilization Factor (%) 4.1 5.3 6.8 11,0 14.8 37.85
Remarks : @ : A.I.R. is Average Increase Rate
@ : (7)=(5)-(6), (8)=(5)/(8760x(1))x100
@ : Commercial operation is from April 1988
 TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN TRINADHOO (i988-1992)
‘Ne. ‘Dezeription Unit 1938 1989 1980 1891 1932 A.I.R. (%)
1. Power Demand (M¥h)
1) Residentiatl
2} Commercial
3) Industrial
4) Official
§) Public .
6) Other 69.0 135.8 170.8 228.2  320,0 - 48.75
Total £9.0 135.8 170.8 228.2 320.0 46,75
2. Tariff - (MRE/kWh)
1) Residential
2} Commercial
3) Industrial
4) Oftficial
5) Public L
6) Other . 1.50 1.50 1.50 1.50 1.50 0. 00
Average 1.56 1.50 1.50 1.50 1.50 6.00
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Attachment-2

{EXDATAS)
[THUL1] . 'POWER DERWAND AND SUPPLY IN THULUSDHGO BY KEB (1988~-1992)
(CILU)
No. Description Unlt 1988 1989 1980 1991 1992 A I R. (%)
1. Installed Capacity {kVA) 188 188 188 188 . 188 0.00
2. -Available Capacity (kVA) 150 150 150 150 150 0.00
3. Peak Demand (k%) 28 .36 48 ha 52 15.92
4. Average Pemand {kW) 9 11 14 19 13 19.63
5. Generated Energy {M¥h) 110 155 173 190 242 21.83
6. Power Demand {M¥h) 83 97 126 i66 176 19.63
7. Power Loss {M¥h) 27 58 47 24 72 27.92
8. Utilization Factor (%) 6.7 9.4 16.5 . 11.5  14.7 21.83
Remarks : @ : A.I.R. is Average Increase Rate
@ : (N=(5)-(8). (8)={5)/(8760x(1))}x100
TRANSITION OF PORER DEMAND AND TARIFF BY SECTOR IN THULUSDHOG {1888-1392)
No. Pescription Unit 1988 - 1989 1990 1991 1992 A 1. R (%)
1. Power Demwand {¥¥h)
1) Residential
2) Commercial
3) Industrial
4) Dfficial
5} Public
6) Other 83 97 126 166 176 19.53
' Total 33 97 126 166 170 19.63
2. Tariff {MRE/k¥Wh)
1) Residential
2} Commercial
3) Industrial
4} Official
5) Public ' _
6) Other 1.50 1.50 1.50 1.50 1.50 8. 08
Average 1.50 1.50 1.50 1.56 1.56 6.00

Remarks : @© : A.I.R. ié Average'lncrease Rate
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Attachment-2

(EXDATAG)
[HANT1) POWER DEMAND AND SUPPLY IN BANIBAADHOO BY KEB (1988-1992)
' : (C1LD)

No. Description Unit 1988 1989 1830 1991 1892 A LR, (%)
1. Installed Capacity - (kVA) ~=- - - e 74

2. Available Capacity {kVA) - -—- - e 66

3. Peak Demand (kW) T - - - 20

4. Average Demand (kW) e --= - —— 2

5. Generated Energy (Mith) - --- === e 15

6. Power Demand : - (M¥h) e — --- 10

7. Power Loss - {M¥h) -=- - .= o 5

8. Utilization Factor (%) AR -=- - 1.4

Remarks : (O : A.I.R. is Average Increase Rate :
@ : (M=(5)-(6), (8)={5)/(8760x(1))x100
® : Commercial operation is from August 1982

" TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR TN HANTMAADHOO (1988-1992)

Na. Deseription  Unit 1988 1988 1990 1981 19952 A.LR (%)
1. Power Demand (H¥h)
1) Residential e — ——— - o
2} Commercial S ——— —— _— 0
3} Industrial _ — — - — . 0
4) Official - - — - 0
5) Public —_— ——— - _— . g
ﬁ} Other o ——— ——— _——— —_——— 19
Total - —— _— - 10
2. Tariff (MRE/k¥h)
1) Residential —— —— ——— e
~ 2) Commercial —— —— e e
3) Industrial S _—- - e
4) Official —— —— —— _—
5) Public ——— ——— ——— ——
B) Other - —_— U — 1.50
Average ——— - - —— 1.50

Remarks : (D : A.1.R. is Averapge Increase Rate
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Attachment-2

(EXDATAG) ' S
{FOARL] POWER DEHAND AND SUPPLY IN FOANMULAH BY MEB (1983-1992)
) (C1L0)
. No. Description Unit 1983 1589 1990 1981 1992 A.1.R. (%)
1. Installed Capacity (kVA) - - -—- - 350
2. Available Capacity ° (kVA) - e e --- 300
3. Peak Demand (kW) - s - - 185
4. Average Demand (kW) - e -—- - 2
5. Generated Energy M¥h) - === —- - 43
6. Power Demand {MW¥h) - - e -—— 49
7. Power Loss {M¥h) ——— ~—- — - 3
§. Utilization Factor (%) -—— ——- --- -—- 0.6
Remarks : @ : A.1.R. is Average Increase Rate
@ : (N=(5)-(6). (8)=(5)/(8760x(1))x100
@ : Commercial operation is from Gctober 1992
TRANSITION OF POWER DEMAND AND TARIFF BY SECTOR IN HOAHMULAR (1988-1952)
No Description Hnit 1988 198% _ 1990 1951 1992 A LR. (%)
1. Power Pemand (M¥h)
1) Residential - - -—- ——
2) Commercial - v = ——
3) Industrial - -—— - -
4) Official - - - ———
5) -Public —— - —— -— :
§) Other : e - --= ——- 40 3
Total -~ S - - 40
2. Tariff (MR£/k¥%h)
1) Residential --- - --- L ———
2) Commercial - Lo - ---
3)- Industrial - —-—- e -
4) Official -~ - - ——-
§) Publie C—-- ——- ——- -
6). Other L e == --= -~ 1.50
Average —-- --= --= -—- 1.50

Remarks : @ : A.I.R. is Average Increase Rate
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Attachrent-3

(EXDATAS)
[TRCREL] TRARSITION OF PDWER DEMAND BY MEP {1983-1992) (1/2} .

: : : (C1LO)
Ne Dascription Unit 1988 1989 1990 1981 1952 A.L.R. (%)
I. Maldives

1). No. of Consumer No. 7,875 8,280 9,280 2,430 12,106 11.35
2) ‘Population Man _ . 48, 656
3) Power per Consumer . _
- a) Peak W) 1.735 1.868 2,057 2,007 - 2,061 3.51
h) Average (W) 695 107 - 118 877 334 © 4.58
2. Male : _ : : :
1) No. of Consumer No. 5,778 6,130 7,090 7,244 7,744 7.60
2) Population Man _ 29, 964 :
3} Power per Consumer :
a) Peak (W) : 691 716 © . h89 - 667 719 1.01
b) Average (W) 285 300 326 372 402 8.96
3. Thulusdhoo
1) No. of Consumer No. 89 96 97 113 112 5.91
2) Population Man 5585
3) Power per Consumer
a) Peak W . 324 375 495 448 - 454 9.44
b) Average (W) 106 115 148 168 173 12.95
4, Gan : ) s . -
1} No. of Consumer No. 645 654 670 879 1, 366 20.63
2} Population Man
3} Power per Consumer . :
a) Peak (W) 692 565 709 539 298 -19. 03
b} Average {W) 280 247 240 249 ... 139 -16.13
5. Kulhudhuffushi .
i) No. of Consumer No. 718 807 828 805 919, 4.25
2) Pepulation - Man 5,189
3) Power per Consumer .
a) Peak (W)  88.68894 105 153 169 165 12.01
h} Average (W) 9 18 29 44 52 54.63
6. Thinadhoo _ '
1) No. of Consumer No. 585 593 595 b8y 6563 3.18
2} Population Man 4,478
3} Power per Consumer :
a) Peak (W ] 107 112 127 124 3.92
b} Average (W) 13 26 33 43 . 6% 42.23
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Attachmant-3

(EXDATAG) S
{INCREZ) TRANSITION OF POWER DEMAND BY MEB (1988-1992) {2/2)
| - {C1L0)
No. Description Unit 1988 1589 1990 1991 1982 A I.R. (%)
8. Foahmulah
1) No. of Consumer No. ] 0 1] 0 1,147
2) Population Man 7,052
3) Power per Consumer
a) Peak (W) ] ] 0 0 151
b} Average (m D 4! 0 0 2
9. Feydhoo -
1} No. of Consumer No.
2) Population Man -3, 455
3) Power per Consumer
a)  Peak (W)
b) Average (W)
10. Maradheo-Feydhoo
1) No. of Consumer - -~ No. .
.2} Population Man
3} Power per Consumer
a) Peak {#) 0 - D i} 0
b) ‘Average " -0 1} 8 0
11. Maradhoo
1} Ne. of Consumer No.
~ 2) Population Man 3,315
3} Power per Consumer
_a) Peak (W) ] 6 0 0
b} Average . {w 0 { 0 0
Remarks : Power supply for item No.9, 106 and 1! is made from Gan island
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. : Attachment-4
(FXDATAL) TECHNICAL DATA OF EXISTING GENERATING FACILITIES

[MALE1] | - - | S (el
Nome of  Ope.  Specification of Engine Specification of Generator - o Method
Tsland Year Bamrfacturer RPM Manufactirer Capacity (kVA) Voltage . of

Installed Availsbie ()  Synchro.

1. !ihle {Note : Unit #4, 7 and 10 are out of order) : :
#1 1978 Mirrlees Blackstone 756  Brush 186, 25 143 400 Man.

#2 1978 Mirrlees Blackstone 758 Brush 186.25 148 400 Man.
#3 1962 Ruston & Hornsby 608  Lancashire : 298.00 207 400 Man.
5 98 Yawar 1000 Taiye 625.00 460 400 Man.
#6 1978 Yanmar 1000  Taiyo 625,00 469 400  Man.
8 1972 Mirrlees Blackstone 750  Brush 291.50 - 231 400 Man.
49 1972 Mirritees Biackstone 759  Brush 291,90 - 231 400 Man.
#11 1984 Yanmar - 1000  Taiyo 625. 00 469 400" Man.
$2 1986 Mirriees Blackstone 1000  Marken 656.00 491 400  Man,
#3 1987 Mirrlees Blackstone 1000  Markon : 1,487.00 - 1,055 11,000 Man/Auto
#14 1983 Cunnins 1500 Marathon Electric  1,000.00 851 400 Man.
M5 1989 Cumins 1500 Morathon Electric  1,000.00 851 400 Man.
#16 1981 Wartsila 750  Leroy Somer . 2,700.00 2,500 11.600 Van.
7 1991 Wartsila 750  Leroy Somer 2,700.00 - 2,500 11,000 Man.
Sub-total 12.671.50 . 10,622
2. Gan {Seemn atoll} : #2 was manufactured at 1958 and others were 1358 : : .
1 Aug. 1985 Crossely 428  Brush 676 - - 540 - 3,300 Man.
#2  Aug. 1985 Crossely 428 Brush 675 - 540 3,300 Man.
#3  Aug. 1985 Crossely 428  Brush 875 - &40 3,300 Man,
#4 Aug. 1985 Crossely . 428 Brush ' 675 . 540 3.300 Man,
Sub-total 2,700 2, 160 :
3. Kulhuhuffushi (Haa Dhaalu) :
#1 Apr. 1988 Cummins ' 1506 Markon 160 90 400 Man/Auvto
#2  Apr. 1988 Cummins 1500  Markon 106 90 400 Man/Auto
#3 Apr. 1988 Cummins 1500 Markon ' 100 90 406 Man/Auto
Sub-total 300 270
4. Thinadhoo (Gaafu Dhanlu) ' E
#1 Apr. 1988 Cummins ' : 1500 Marken : 106 20 400 Man/Auto
#2 Apr. 1988 Cummins 1500  Markon 160 a0 400 Man/Auto
#3 Apr. 1988 Cumming 1580 Markon 100 80 400 Man/huto
Sub-totai 308 276 .
5. Thulusdhoo {Kanfu} : (#3 wit iz pow out of order which is swme gize as 81)
#1  Jul. 15884 Guizho 1500 No name plate 94 75 400  Man.
32 Jul. 1984 Guizho 1500 No name plate 94 15 406  Man.
Sub-tetal 188 150
6. Hanimaadhoo {(flaa Dhaalu}
#1  Jul.1992 Cummins 1506 Markon 375 33 400  Man,
¥2  Jul.1992 Cummins 1500 Markan 3.5 33 400  Man.
Sub-total . 15 56
7. Fuahmulah (Gmaviyani)
1 0ct. 1992 Cummins 1500 Leroy Somer 175 150 400  Man.
#2 Oct. 1992 Cumnins 1500 Leroy Somer 17% 150 400  Man.
Sub-total 350 3ea '

~150-



Attachment-5

(EXDATA1)
[STAFF] NUMBER OF STAFF
(C1L1)
Atoll Island )] @ (6)) @ ® Total
A. Existing Facility
1. Male Male 46 28 118 153 22 367
2. Seénu Gan 9 o 12 31 2 54
3. Seenu Feydhoo @ = ---—~--- Staff from Seenu Gan  -----—--- ]
4. Seenu : Maradhoo-Feydhoo -=-~=~--~ Staff from Seenu Gan  ---~---- .0
5. Seens Maradhoo  -o-oooooStaff from Seemu Gan - -ooeeee 0
6. Haa Dhaalu Kulhudhuffushi 2 2 5 9 5 23
7. Gaafu Dhaalu  Thinadhoo -3 1 3 | §1 3 21
§. Kaafu ' Thulusdheo = ----~--- Under Male' s Resister ---—-—--- 0
9. Haa Dhaalu Hanimaadhoo 4 3 3 11 1 22
“106. Gnaviyani Foahmulah S 5 i3 21 5 50
Sub-total 70 39 154 236 38 537
B. Under Construction
1. Haa Alifu Dhidhdhoo 3 2 3 12 4 24
2. Gaafu Dhaalu  Gadhdhoo 3 2 3 12 4 24
3. Gaafu Alifu Villingili 3 2 .3 12 4 24
4. Raa Hulhudhuffaaru 3 2 3 12 4 24
Sub-~total 12 8 12 43 16 96
Grand Total 82 47 156 284_ 54 633
Remarks 1 Administraiive Section

®

@ : Accounting Section
® : Elecirical Section
@ : Engine Room Section
® : General Section
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Attachment-8

(FXDATAL) : - .
[ELECT] DATA OF ELECIRIFICATION ISLANDS (1/2)
Neme of Plant  Put-into  Facility data  Condition
~ Atoll Island Aren Commercial Capacity Uty Velt  Ope. Stop Standby

{=2) Operation  (kVA) 4]

A. Existing Facility

1. Male - Male : Old , . 1212 N asors

t New .06.1991 5,400 11, 000
2. Seenu Gan 1,260 31.08.1985 . 675 4 2 0 2
3. Feydhoo 02.02.1988 - === mem eem mee e
4. Maradhoo-Feydhoo ~  27.07.1992 - U
S Maradhoo 21.07.1992  -m- o TTT o TTT T T
6. Hea Dhaaly  Kulhudhuffushi 792 13.04.1988 100 3 400/231 2 0 1
7. Ganfu Dhaalu Thinadhoo - 707 01.04.1988 100 3 415/240 2 B 1
8. Kaafu Thulusdhoo . 18.07.1984 94 3 415/240 Z 1 0
9. Haa Dhaalu  Hanimaadhoo 900 27.07.1992 37.5 2 400/231 2 0 0
10. Gnaviyani  Foahmulah - 3,600 --.10.1992 175 2 415/246 2 D ]
Sub-total 7,259 11,279

B. Under Construction

1. Haa Alifu Dhidhdhoeo Dec 1993 100

2 415/240 I ] 1
75 1 415/240 1 0 0
2. Gaafu Dhaalu  Gadhdhoo Pec 1993 100 2 415/240 1 0 1
_ 75 1 415/240 1 0O )

3. Gaafu Alifu Villingili Dec 1993 Design is not finished yet
4. Raa Hulhudhuffaar: Bec 1993 180 2 415/240 1 G 1
. 80 1 415/240 1 0 i

Sub-total _ b7 ‘
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Attachment-8

{EXDATAL) ' : : :
[FLECT1] DATA OF FLECTRIFICATION ISLANDS (2/2)
(€oLL)
Nowe of Rain Water Tank  Bell Water Tok Categoly of Werks
Atoli Island Oty Uap Total @ty U/Cap Total o
B ) &m_ {=3) (®=3) O @ & o
A. Fxisting Facility
1. Male Male : 0id O
: New
2. Seenn Gan 1 112 112 O
3. Faydhoo = - a A
4, Maradhoo-Feydhoo A
S Maradhoo A
6. Hoa Dheatv  Kultwdhuffushi 1 &7 31 2 02 04 O O
7. Gaafu Dhaalu Thinadhoo ' O O
8. Kaafu Thulusdhoo _
9. Haa Dhaalu  Hanimaadhoo 2 12 3 QO
10. Gnaviyani Foahmulah O
Sub-total
B. Under Construction
1. Haz Alifu ~ Dhidhdhoo O O
2. Gaafu Dhsalu Gadhdhoo
3. Gaafu Alifu  Viliingili O
4. Raa Hulhudhuf faare

Sub~total

Legend : (@ : Pishary @ : Aglicultwe @ : Industry @ : Coral Stone and cte.
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Attachment-7

{EXDATA3) STATISTICS OF POPULATION (1989-1992)

[PAGEL] SRR (C1L0)
 Name of Atoll 1986 1990 1891 1992 1993  Growth
and Island Mar. Mar. . Mar. Kar. Jun. Rate
1. Lhaviyani 5,414 B.499 S 9.741 |
- Naifaru 3,588 3,615 3, 769 3,839 3,938  2.21
- Hinnavaru 3. 447 3,323 3,710 3,785 3,933 3.1%

2. Baa 7. 446 8,308 : 10,031
- Eydhafushi 2,178 2,168 2,303 2,338 2,408  2.45

3. Laamu 8,782 9,793 9,101 11,227

- Gan 1,667 1,862 1,961

4, Raa 10,907 12,987 11,303 15,314
- Kan' dholhudhoo 2,336 7,393 2,630 2,635 2.847  4.76

5. Haa Alifu . 11,610 13,830 12,0631 16,144
- Kelaa 1,386 1,348 1,478 1,543 1,615  3.66

Note : Population is resistered one.

(EXDATA3) STATISTICS OF HOUSEHOLD {1938-1992)
Name of Atoll 1989 1950 1991 1992 1993  Growth
and Island Ear. Mar. Mar, Mar. Jun. Rate
1. Lhaviyani . . 1,038 1.322
- Naifaru A76 502 502 586 - . 583  4.89
- Hinnavaru 421 462 462 - 430 453 1.714
2. Baa 1,145 1,692
- Eydhafushi 275 275 275 249 386  5.30
3. Laamu : : 1,430 1.717
- Gan o o : 266 275
4. Raa _ _ 1,847 2,815
- Kan' dholhudhoo 298 298 298 278 340 3.15
5. Haa Alifu 1,836 2,930
- Kelaa 238 249 279 206 313 7.14
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Attachment-8

{EXDATAS)
DATA OF ISLANDS (1/2)
Description Laame Gan _ Haa Alifu
Mukulimagu Mathimaradhoo Thundi Kelaa
1. No. of Populations . .. .. ... 683 . 856 ...742 1,630
2. No. of Households 122 79 90 315
1) Without Electric 44 13 ] 285
D) Mith Bleetric ™ 66 .. 90 a0
3. Access from Male .-------me- Adr or Sea  s--oooonoo Adr % Sea
4. Landing Facility _
1) Materials e Jetty e Yooden &
Concrete
2) Depth (m) - Concrete --- 1.6
3) Length {m) ~-- 4 -
4) Width (m) - 45 — 2
......... 5). Max. Loading Cap. (KG) === 4TI
5. Public Facilities
1) Scheol & Kindergarten i 1 1 1
2) Health Center e n - Clinic
3) Public Office
a) Atoll Office No No No No
b} Island Office = Lo | U 1 ... Yes
4} Telephone Office - 1 - No
5) Island Court 1 1 1 Yes
8) Police Office —--= - --= No
7)) Post Office --- - -—- Ho
8) Water Supply --- -—- e e
9} Mosque 2 1 1+ (1) 6
10) Club House - -—- - Yes
11} Library --- —— ——- in school
6. Personal Facility
1} Neo. of DEG Sets 4 2 4 5
2) Boat House 7 2 2 No
3) Handicraft -== - = Some
4) Work Shop for fisher - - - No
B Ca e, ST 2+2 lorries 1 Van 1 pick-up
7. Average income (Mi/Wonth)  700-800 " 700-800  708-800 " 1500-2000
8. Power supply
1) Owner _ o -~~  Gommunity + Persenal --- Personal
2) Total Capacity (kVA) 28 27.5 27
3) Operating Time 18 - 23 18 - 23 18 - 23 18 - 23
4) Service voltage (V) 230 . 230 230
_________ 5) Tariff (MRf/kWh)  --- 1 er 1.5 MRf/Matt ---
8. Development Plam . . . ... ... Yes o Yes
10. Availability of project area  Yes Yes ... Yes ... Yes
11. Other '

Remarks : 1.No. of population and household is as of July 1993
2. Numérical values in ()} means uasder constructien or planning
3. Income is only for workman only
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Attachment -8

{EXDATAS)
DATA OF YSLANDS (2/2)
_ (C1LD)
Pescription Baa Lhaviyani Lhaviyani Raa
Eydafushi Naifaru Hinnabaru Kan’ dholhudhoo
1. No. of Populations .~ 2,436 .. 3,885 . 3,880 . 2.865
2. No. of Households 318 650 450 419
1} Without Electric 318 303 50 ]
. 2) With Blectric | 3 119
3. Access from Male Sea ... Sea ... Sea . Sea .
4. Landing Facility Jetty Quay Quay Jetty
1) Materials Wooden % Concrete Concrete Concrete
Concrete .
2} Depth (m) 1.5 2.0 2.0 3.0
3) Length (i) 50 20 15
4} Width (m) pA - - 2
......... 5) Max. Loading Cap. (KG) .
5. Public Facilities
1)} School & Kindergarten Yes 3+ (1) Yes Yes
2) Health Center Yes Yes {Yes) (Yes)
3) Public Office
" a) Atoll Dffice Yes Yes No No
... b} Island Office . Yes Yes Yes ... (Yes)
4) Telephone Office Yes Yes Yes
5) Island Court Yes
&) Police Dffice Yes Yes Yes
7) Post Office Yes Yes Yes
8) Water Supply Rain Water ~~—=--=m=eo o s
9) Mosgue Yes Yes (3) Yes
10} Club House Yes Yes
____11) Library - No No No Yes
6. Personal Facility
1) No. of DEG Sets 33 25 & 7
2] Boat House 28 Yes 302
3) Handicraft Yes .
4} Work Shep for fisher Yes Yes Yes Yes
......... 6) Car oo ... ..MNe ... N 1 No
J. Average income (MRf/Month) 700-800
8. Power supply
1) Owner Community Community Personal Personal
2) Total Capacity [kVA) {90) 78.5 277.5 302
3) Operating Time (18 - 23) 18 - 23 0 - 24 18 - 24
4) Service voltage (V) 408/230 400/230 400/230 400/230
......... 5) Tariff (MRf/kWh) . By Facility 3 4
9. Development Plan No ... No ... No  .......No.__
10. Availability of project area  Yes Yes . Yes ... Yes .
11. Other 2-indipendent Over head
systenm Line
Remarks : 1.No. of population and household is as of July 1993

2. Numerical values in { ) means under construction or planning
3. Income is only for workman only
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& 1 w7LR

BREM AR (19815 = 100)

1985 130. 09 1989 179. 48
1586 143. 39 1990 . 186.03
1987 167. 32 1991 213. 40

1988 167,47 1992 - 249,34

£v7LE 1991-1992  16.8%

(1130 : STATISTICAL YEAR BOOK OF MALDIVES 1993)
® EBRINX

BT 4 THMEO®GMBA (1992) (B : FA747)

| 1992
o A
HEY
*B LCRE 379, 832
MRt kU 109, 769
pag:c1 R 242; 132
TEME 507, 892
Nt 1,239, 625
BEHM
R 26, 218
L. A b, %, # 267, 238
BEL L UBRHRE 468, 444
pEt 761, 900
WAL 2,001, 525
E N
AR MIBEHE 329, 276
KM ' 84, 065
W, %2259 F 460
R 3,156
w43 416, 957

(i sk :STATISTICAL YEAR BOOK OF MALDIVES 1993)
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@ XHEE o
(B FN747)

1992
A S OHA 76, 596
H A&~ o i 13,797

T U 3L

€7 4 o FEHEBON R BONE (1991~1993) (B -8RANT 4 7)

1991 o 19920x1) 1993(*2)
BALGEH : - 844.5 905.9 - 9949
(100%) (100%) (100%)
ABEDPCOWS 220. 2 185.9  124.%2
(27%) (21%) (12%)
A 618.3 720.0 870.7
(73%) (79%) (88%)
(RR) BN 374.2 443.1 500. 0
ZOMmINA 244,11 276. 9 370. 7
Bili &t 1,068.4 1,288.5 1,495, 3
Ay 299. 4 423.5 518. 2
@it 372.6 317.1 432.0
HwE 176. 2 219.0 237.9
ok : 130. 4 96.9 115. 8
He|Y - 21.0 19.1 20. 0
E3CRE 450 42,1 58.3
2% 361.9 440.3 463, 8
=L 53. 17 85.2 144.2
T : 277.1 331. 3 228. 1
BY 8.5 6.9 7.0
B T¥ 2.0 5.9 11.0
BE 20.6 11.0 73.5
& fl T 21.4 26. 3 AT. 3
Hb % 13.1 21. 3 34.0
3 ARR 293.9 382.6 500. 4

(FE) *1:EBFMH
%2 : BB _ -
(H e : STATISTICAL YEAR BOOX OF MALDIVES, 1993
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m. BARIEER
O© HERERH@
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Tl Mo 3 r i (1991~1993) EREMRI S B0 5 HAUEST L. FRo
EbBnThi,

(Bfr - HE P

" M A S R4 & & #

B S 0.1 N 2.2
ot 0.8 A7. 1 7.7
813 ¥ 0.1 L L6
B 2.6 29. 0 24.6
CoBE 0.09 0.7 0.8
- BIE AT T 41 28.1 32.2
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AR BB R 0.5 4.6 5.1
WA 3.6 44.0 47.6
Hoh REER o 1.7 7.1 8.8
& i | 54.3 325. 4 379.7

(HiB& : NATIONAL DEVELOPMENT PLAN 19931-1993, Vol.2)
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