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PDM {Teniative)

Marrative Summary

Ohjectively Verifiable [ndicators /
Necessary Information

Means of Verification

Important Assumptions

Overall Goal
Enable to supply electricity 1c non
electrified rural areas and 10 contribute 1o
the improvement of villagers lives,

Ratio of electrification in rural areas
Income, diversification of activities for
income. time of study for children etc.

Energy  Unit.  Stanistic
Office.
Provincial Government.

Village survey

The govemment of Vanua will
continue fo promote 1he rural
electr’lication by SHS.

SHS might be operated by ni-Vanuain
themselves and it will form one model
sysiem for rural electrification.

Tariff collection rale a1 the end of the
project.

+ Energy Unit

The cost for mainienance of SHS
should not increase drastically,

The number of employee sheuld not
be reduced.

Quiputs

1. SHS equipment that is suitable for
Vanuatu in technical aspect will be
selected at the end of the project,

2. Rural electic  commitiee  will  be
strengthened and it will function
properly.

3. The structure of tanff and  tariff

collection method that are suitable for
rural areas of Vanuatu will be

established.
4. The crgamzation of Energy Unit and its

employees abilities will be solidified.

A Measure  of  budget for  rural
electrification will be decided.

1-1. Decrease of trouble occurrence ratio of
equipment.

}-2. Enable to prevent that the amount of
out standing from exceeding a certain
level.

1-3. Decreasing number of care takers
visits and their working time.

2-1. Energy Unit and HNCA experts receive
reguiar repori of budget and
activities.

3-1. Improvemem of tariff collection rate.

4-1.  Increasing number of employees.
4-2.  Increasing number of visit for project
sites by only ni-Vanuatu staff.

5-1.( }% of SARAKATA profit will be used
for rural electrification.

Village survey,

report from electric
committees.

Interview 1o care takers,

Reporn from  electric

commitiee.

Monthly collection check
sheer.

Energy Unit
Encrgy Unit

Ministry of Finance
Ministry of lands.
Geology, Mines, Energy,
Urban and Rural Water
Supply

Energy Unit continues te have main
rale for the promotion of rural
electrification project.

Law should justify budger for rural
electrification.
Independent  accounting
should be accepted.

system




o
()

4-2,

4-3.

ki

(Batiery) Collecting dana by from existing
BT wel type with applying sealed and car
batteries.

{Battery) Japan  internal  support
commitiee will collect data as much as
possible,

(Regulator / Prepayment sysiem)} Lsing
BPI* regulator tematively, Products of
other producers will replace one by one
in EFATE istand afler BP regulator is oul
of stock. Replacing several regulators in
one time in the project sites of other
islands.

(Eighting equiprment) Using BP products
tentatively. replacing 1o the products of
other producers.

Surveying Continuously the effect of
prevention for ow standing extensicn and
decrease of care takers work lord.

. By positioning both care 1akers and

treasurers presently, clarifying
accounting system with establishing
system that chairmen will audit the
accounling system,

. As existing subject, instruction will be

held by JICA expert (Mr. KAWAHARA)
and officers of Energy.

. Surveying income and needs for

electrification of each villager agan for
the purpose that they can select the
most suitable system.

. Renewing the strucwure of tarff in

accordance  with the level wvillagers
income.

. The govemnrhent of Vanuatu will

strengthen the organization and

structure of Energy Unit.

Energy Unit officers will have more
ability continuously through JICA
technical cooperation program.

Energy Unit officers will visit project
sites in Efate island including Lelepa
once a month. project sites in other
islands once per three months, and will
check equipment, advise the activities of
electric commitiee and collect the tariff.

. The government of Yanuatu will

endeavor to clarify the usage of Sarakata
profit, also 10 make effort for
legalization in order to use some part of
above mentioned profit for rural
electrification.

. Introducing independent SHS project

accounting system.

Ingn
+ Japan side
{Manpower)
Long-term Experts (2). Shart-term Experts (2). JOCV (1)

{Equipment)

+ Vanuatu side

Energy unit  officers  will  work
continuously.

There are right persons as care takers
as well as treasurers in project sites.

{Precondition}
Enough duration of sunshine for
SHS system
Villagers of project sites agree to the
introduction of SHS system,




T XT7YBHFEDOEESH (Minutes of Meeting)

MINUTES OF MEETING
CONCERNING MINI-PROJECT-TYPE TECHNICAL COOPERATION
FOR
THE SUSTAINABLE DEVELOPMENT OF RURAL ELECTRIFICATION
THROUGH SOLAR HOME SYSTEMS
IN THE REPUBLIC OF VANUATU.

The Japanese Consultation Team (hereinafter referred to as "the
Team"), organized by the Japan International Cooperation Agency
(hereinafter referred to as "JICA") and headed by Mr. Toshifumi SAKAT,
visited the Republic of Vvanuatu for the purpose of working out the
pending issues of the technical cooperation programme concerning
nini-project-type technical cooperation for Sustainable Development
of Rural Electrification through Solar Home Systems (hereinafter
referred to as "the Project") in the Republic of Vanuatu.

During its stay in the Republic ¢f Vanuatu, the Team exchanged
views and had a series of discussions with the officials concerned of
the Government of the Republic of Vanuatu for the purpose of working
out the pending issues of the programme.

As a result of the discussions, both parties agreed to recommend
to their respective Governments the matters referred to in the document
attached hereto.

Port Vila, September 20™, 2000

SRS e

Mr. Toshifumi SAKAT Mr. George TAMBE

Leader Acting Director General
Consultation Survey Team Ministry of Lands, Geology.
Japan International Cooperation Mines, Energy,., Environment
Agency (JICA) and Water Resources

Republic of Vanuatu

Xk

Mr .“James TOA
Acting Director
Department of Economic and Social Development

Ministry of Finance & Economic Management
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Summary Report

1. Background

In Vanuatu only two main cities, Port Vila and Luganville, have
network of an electric power supply. The rate of home electrification
for Ni-Vanuatu 1is less than 10 %. Electricity demands for rural
communities in Vanuatu on about 80 islands, are relatively small and
involve long distances. Therefore, the Government of Vanuatu is strongly
emphasizing the need to improve public welfare in these rural
communities through utilization of renewable energy. However,
allocation of the Government budget for rural electrification
(especially of private homes) is quite difficult due to financial
reasons. In addition, assistance from donor countries has been oriented
mainly toward electrification of public facilities such as schocls,
medical facilities ete. Due to this situation, the Government of Vanuatu
has requested the Government of Japan to cooperate in establishing a
system for sustainable development of rural electrification by using
renewable energy sources such as SHS in Ni-Vanuatu private homes and
effective management of this rural electrification scheme.

2. Achievements of the Proiject up te the present
Inputs from both Governments have been generally in line with
the initially agreed -upon project plan attached as ANNEX T.

(1) Inputs by JICA
1) Dispatch of Japanese Experts and JOCV Volunteers

JICA has dispatched the following experts and JOCV volunteer:
® Mr. Tatsuo HONDA / Long-term expert for rural electrification
planning (Oct. 1998 - 0Oct.2001)
® Mr. Kunio ASAI / Short-term expert for SHS installaticn
® Mr. Takanori OMORI / Short-term expert for SHS installation
® Mr. Shigeki HANDA / JOCV Volunteer, Community Development Work
2} Acceptance of CP Perscnnel
JICA has accepted counterpart personnel for training as follows:
® Ms. Marlene KALMET, officer of the Energy Unit, Ministry of
Lands, Geclogy, Mines, Energy, Environment and Water Resources
3) Machinery and Equipment
JICA has provided necessary machinery, equipment, and materials,



most of which is Solar Home System Equipment. JICA has purchased
220 sets of SHS Equipment and has installed them in selected
villages. Detalls of the Machinery and Equipment are provided
in ANNEX IT.
4) Formulation of Adviscory Committee
JICA crganized a domestic Advisory Committee in May 2000 for the
purpose of supporting project activity. The Committee is
comprised of 3 professors of the university, 2 researchers from
research and development institutes, and other personnel mobilized
whern necessary.
(2) Inputs by the GOV
1) CP and administrative personnel
The Government ¢f Vanuatu has assigned the following counterpart
to the Project:

® Mr. Stanley TEMAKON, Director General, Ministry of Lands,
Geology, Mines, Energy, Environment and Water Resources
Mr. Leo MOLI, Principal Energy Officer, Energy Unit

Mr. Donald WOULOSEJE, Energy Qfficer, Energy Unit

Ms. Marlene RAIMET, Energy Officer, Energy Unit

Mr. Moli JANJEA, Energy Officer, Energy Unit

Mr. Mangawal KALPAPAU, Energy Officer, Energy Unit

Alsb, the Energy Unit has a plan to hire personnel and assign
counterparts to the Project.

2} Budget for implementing the project

3. Current recognition of the project

Through discussions and site observation trips since its arrival
in Vanuatu, the Team has come to reccgnize the current situation of
the project as described below. This same recognition is shared by the
Vanuatu side.

{1} SHS equipment {technical aspect)
The major portion of installed SHS equipment has been working

properly. However, there were some negative observations such as:
a. A portion of the installed batteries is not in good condition.

=91



There may be several causes for this.

bh. Some regulators have not worked properly.

¢. Some lighting devices may be working defectively due to deficient
product quality or inappropriate utilization.

(2) Project management (social/financial aspect)

1) Villagers' participation and function

More active villagers' participation for management of their own
electrification project was expected through the Electrification
Committees initially formed in each village. However, unfortunately,
the Committees (including caretakers) have yet to function properly
in terms of management activities of hardware maintenance, user
instruction for better utilization or on-time collection of tariffs.

2) Social/financial impact

There has been positive social impact on villagers' daily lives
after installation of the SHS.

Namely, a good effect has been felt on children's educaticn or
household income generation due to lighting in the evening hours, which
enables villagers to perform whatever labor is needed.

However, introduction of public utility charges and electricity
tariffs, which are new to most of the villagers, has presented some
problems. In several villages there are cases of delaved payment or
nonpayment of utility charges, which complicates the financial
situation of the Project.

(3} Sustainability of the Project

For the future sustainability of the Project, these items are to be

examined by both JICA and the Vanuatu Government.

a. More capacity building of the Energy Unit in terms of management
and technical service

Staffing support by the Vanuatu government

c. Pricritized position of this Project in the Vanuatu power sector
development strategy shall be reconfirmed through securing of
sustainable funding resources.

&. TIncentives for more active villagers' participation to sustain
the project

e. Reformulation of the villagers' electrification committees for
enhancing their ownership of the Project




f. Amendment of the initial plan;
-revision of current tariff
-reconsideration of the revolving fund system
-introduction of a pre-payment metering system

4. Conclusicns and Recommendations

As a result of the intermediate survey, both parties agreed to implement
the revised project input plan described in Annex 3. Both sides also
understcod that the fcllowing actions are to be taken during the
remainder cf the project period, which concludes at the end of May 2002.

{1}y SHS equipment (technical aspect)

a) In order to develop the capability of Energy Unit technical
personnel, JICA shall continue its technical assistance through
service of experts,JOCV volunteers and acceptance of trainees,

b) Both JICA and the Energy Unit will cooperate with each other in
the solution of current problems related to the SHS devices.

{2) Project management {(social/financial aspect)
1) villagers' participation/function
For more active villagers' participation based on their ownership
of tha Project, the function of existing Electrification Committees
may be re-examined and reformed as necessary, while efforts are made
to convince the wvillagers that the real decision makers for

continuing or suspending the Project are themselves.

2} Social/financial impact

Villagers' real needs for power supply should be surveyed. This
survey shall be conducted jointly by the JICA experts,JOCV
volunteers and the Energy Unit. The scope of the survey shall include
a household income survey, 1f possible, and user's opticons for
downsizing or other flexible choices of SHS tariffs which can meet
both the villagers’ actual needs for electrification and their
income. On the other hand, however, for those who are not able to
pay, nor follow the instruction, severe action like removal of SHS
may be taken.

(3} Sustainability of the project

1) The Team has recognized Vanuatu side‘s efforts to increase the



2}

3)

4)

number of the Energy Unit staff even under the Comprehensive
Reform Plan of the Government of Vanuatu. However, both sides
recognized that further expansion of the SHS pilot project site
shall be difficult as per the current staffing situation of the
Energy Unit.

Further efforts by the Government of Vanuatu to strengthen the
Energy Unit through proper staffing and funding are needed to
continue the rural electrification by SHS in future.

In order to clarify disbursement target of the benefit cbtained
from Sarakata hydroelectric power supply project and to secure
the funding resource for rural electrification, Vanuatu side
shall take a prompt action for formalization based upon the
concept of clause No.6 of the Minutes of Discussions signed
between the representatives of the Government of Vanuatu, UNELCO,
and JICA on May 13,1993.

The official account for the implementation of the Project shall
be authorized for utilization by the Energy Unit as soon as
possible and to be audited by Finance Department at any time.
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ANNEX I

Initial Plan

ANNUAL WORK PLAN

Project Period

Jun.1, 1999 ~ May 31, 2002

ist year
1999/2000C

20d year
2000/2001

3ed year
2001/2002

PROJECT ACTIVITIES

1
2

U A

Select the villages / Make insrallarion plag
Establish the SHS management
User registration system
Tariff sysiem
Tariff collection system
Maintenance scheme
Admipistrative system
Finandial and economic analysis
Activities in the villages
Establish the criteria for selection of targer villages
Organize the electrification committee
Socio-culmiral assessment
Moagitoring
Human resources development




EQUIPMENT LIST

Solar Home System

Solar Modules

Support Structures

Poles

Batteries

Battery Boxes

Charge Controllers

Monitor System

SUNPAC Data Logger

Shunt Registers

Data Analysis Software

B5-size Laptop Computer

Ethernet Interface

CD ROM Driver

RS232C Cable

Printer

Water Cleaners

Control Boards

Switches

Breakers

Power Points

Terminals

Cable Ducts

Wiring Kits

2x2.5mm2 Flexibie Cable Drums

2x6.0mm2 Flexible Cable Drums

Cable Clip for 2x2.5mm2 Cable

Cable Clip for 2x6.0mm2 Cable

Y Terminal Lugs for 4-6mm2 Cable

Y Terminal Lugs for 6-6mm2 Cable

Y Terminal Lugs for 3-2.5mmZ2 Cable

Y Terminal Lugs for 4-2.5mm2 Cable

Y Terminal Lugs for 4-4mm2 Cable

Y Terminal Lugs for 6-4mm2 Cable

Sleeves for 2.5mm2 Cable

Sleeves for 6mm?Z2 Cable

30-35cm Nylon Cable Ties

15-20cm Nylon Cable Ties

Switch

Junction Boxes

Lighting Wares

Tools

Generators

Multimeter

Electric Driver Set

Tool Kit




materials for
installation

DC12V Sccket

Single Connector (10mm2)

Connector (10-15mm?2)

Flexible Conduit Tube

Ragid Conduit Tube

Spare equipments

BP30OW Panel

Regulator

8W Fluorescent Tube

18W Fluorescent Tube

3x8W Light Fitting

SHS for comparative
system

42 Wni PV Panel

Uni Regulator

Uni Regulator Adapter

Uni Panel Pole

Uni Panel Adapter

pre-payment system

Prepayment System

Preyapment System Adapter

Training and Publicity

Copy Machine & Facsimile Machine

Stationery

Others

Laptop Computer

Settlement of the branch office in Emoa

Stationery for training and publicity

TOYOTA Land Cruiser

Accounting Software

— 47 -
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Energy Economist
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MINCTES COF DISCUSSIONS

ON ,
THE BASIC DESIGN STUDY ON THE PROJECT
FOR
THEZ SRERAKATA RIVER HYDROELECTRIC POWER DEVELOPMENT
N

THE REPUBLIC OF VANUATU
{SUPPLEMMZNTARY STUDY)

Based on the results of +the Basic Design Study, +the Jzpan
International Cooperation Agency (hereinafter rsferred +to as
"JICA") decided to conduct a Supplementary Study on the Project
for the Sarakata River Hvdroelectric Powexr Development
{hereinafter referzed +to as YThe Project”) and sent <to the
Republic of Vanuatu a study team, which is headed by M=c.
Hidztosni Ishicka, Tirs Basic Dasign Study Division, Grant Aid
Study and Design Depertment, JICA and is schedulsd to study

a in
the country from 02th May to 15th May 1993. The team held’
discussicns with the officials concerned of +th=s Government of
Vanuztu and the representatives of UNELCO.

As a result of discussions, the three parties have confirmed the
main items cescribed on the attached decument. :

PORT VILA, 13th May 1%893.

-

A

Z Lt in
Mr. Hidetoshi Ishioka Hon. Paul B. TELUrLUK
Leo’ ) Yinlster of MNatural Resources

Supplemente.. .. .
JICA ~f Vanuatu,

f{}}._,{#\(l,ﬂi ;y

Mz, himé Claude HMALZRE

Ch=3i+=an o the Prard

The Government of ths Republic



The Goverrment of Vanuatu has agresd that the Sarakata river
hydroelectTic power development scheme and “the scale of its
installed capacity should be as proposed in the Basic Design
Report prepared by JICA.

The Government of Jasan has agreasd that the . Government of
Vanuatu will enttust UNELCQ with the operation, maintenance
and partial rTe=newal. of the Sarakata hydropower staticn
{hereinafter referred to as "the Staticn") which remains as a

property of the Govermment of Vanuatu.

Tha Governrent of Vanuatu will establish an organization teo
manage the Project, +to settle new <tariff system in Espiritu
Santo Island after completion of <the construction of the
"Statien" electrification program and to control electric
utility, in accordance witn tThe present concassion agresment
petsesn the Government of Vanuatu and UNZLLO,

Acguisition of land, const—uction of access roads, issus of
authorizations to free access te  the oproject area for both
JICA and  UNZLCO for constTuction, maintenance and
operation to be undectakan by the Government of Vanuatu
snould be completed by the commencement of the construction
of +the Project so that the censtmuction works could be
implemented without any obstacle. The Government of
Vanuatu 1s rescensible for the mainitenance of the access
road to the "Statien".

Since overation, maintenance and partizl renewal of the
"Station" is to be undertaken by UNELCO after its
completion and the existing powes facilities are of EDF
module or standard, adeguate technical standard (JIS or

"EDF) applicable to the electro-mechanical eguipment,
especially <{ransmizsion line and sub-station of the Project
should meet those of IDF.

he three partles hazve agreed the follewings

1) Tne bensfit obtained from the Project should be used

=

for +the reduction of electric taziff and electrifi-
cation in Espixritu “anto island.



2) The said benefit will be calculated with the formula shown
in Annex tozesther with examples.
The formula may b2 amended if the three parties agree.

1) Details of +thes use of the benefits should be thoroughly
discussed annually between the Government of Vanuatu and
UNELCO, and the Government of Vanuatu should duly inform
the QGovernmen: cof Japen of r=sults thercen. The expert
from JICA will talke part in the discussion which will be

eld at least six months before commissiconing. ‘

The Govertmient of Vanevzltu reguestsd the Japanese team to
extend the following ftechnical cooperativn 1f the Project

is implemented.

{i) Training of Vanuatu personmnel in JAPAN

- Elecizic/Mechanic : b persons

{ii) BAssizmment of JICA espert to VANURIT

- COperation & Maint

snance 1 pexson
- Management of Rlectriczits

¢+ Geility ¢ 1 pecson

i3t and UNRLCD  have desp 4 theiz
zh th

e Govwarmment of Vanual ne
2vanese Grant Ald scheme tn4o
13

w

;
understanding on the Jap
azpanese L oam's sxplanztion

b
=
v
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5. Y5 A4 REMNESEN (INELCOBHEUNEEASE)

== |CALCUL DES ECONOMIEY +7»#:
DE LA SARAKATA

au: 01/03/00 2000 3 /132
sur: 12 mois 127 A
Energie hydro fournie Eh = 4524 000 kWh KABER
Consommation spécifique moyenne _ - ] BRELEE &
de gas-oil Csg= 235 gkWh | Gy
Prix moyen du litre de gas-oil Po = 67.43 Vatu/Litre W pr >
il i
- D
Réduction des achats de gas-oil Rg = 81075012 Vatu iﬁgﬁﬁ
Prix moyen du litre dhuile Ph = 192.25 Vatu/Litre i;{g%g
. . ) . - - WA R D
Réduction des achats dhuile Rh = 1 5394 7583 Vatu ot AR
Total des réductions de charges Re = 82 669 765 Vatu wERER
Charges de maintenance Cmo = 4 000000 Vatu(12/12) #HR
Charges de personnel Cpo= 10 000 000 Vatu (12/12)] A+
Charges diverses et frais généraux  Cdo = 6 000 000 Vatu (12/12)| =ofhik#
Total des charges Cf= 20 000 000 Vatu (12/12) wnir®
Dotation au fond de renouvellement Pr = 10 000 000 Vatu (12/12)] #&
Dotation au fonds spécial £
SAR.AKA'I?Apeq E = 52 669 765 Vatu =51 an
UNELCO VANUATULTD Rurcan Todaugue P03,

Eco : 1:10.03.00



Sarakata Savings

04.08.2000
Sarakata Savings 1995-116 1996-1997 1997-1998 1998-1999 1999-2000 2000-2001 Remarks
Budget 9961997 1997-1998 1998-1999 1999-2000) 16808-2001 2601-2002
(Senled) N (Settled) (Settled) {Settled) (Scheduled) (Expected)
Revenue
Sarakata Savings 10,665.952 56384923 61,796 936 31.684288 32.6613.763 A3 000 000
Tnterest 3} 325.000 $536.311 T60 297 1.036,574 13040 000!
Retunds of Connection )] 523329 3143804 436,190 1.600.398 1,600,000
Balance of Last Y<ar 0 1221423 23616437 31349677 33.711687 35391339
Eduction Minstrv contnbution 19.400.000 0 0
LNELCO contnibution 3.876.487 Q 0 Q 2 0
Revenue Total 14,542,439 £8,554.977 36.384.508) 103,650,452 89,034,416 71,491,339
Allocation of Budget
Lugzuville Electrification {total) 13475844 52586037 64627246]  73.975294] 52690355 13000000
Allocation of Savines 9.599.357 30.656.341 43.257 833 36.179.002 36.8066.036 13.000.000
Balance of Last Year 0 1929696 21369391 183962903 15824320 0
Eduction Ministry contribution 19.400,000 0 o
IINELCO contribution 3.876.487 0 o 0 0 i)
Luganville Lighting 425,000 £25,000 450.000 450,000 500,900 500,000
Rural Electrification {total} 1,066,595 5,345,612 20,587,818 27,751.415 32,252,731 19,580,000
Allocation of Savings 1.066.595 5.628 482 18,339 081 13.505.286 13,799,730 19,500,000130% of 5.5.
Balance of Last Year ] -282870:.8 2048.738 12.246.128 10452992 0
UNELCO tobe
§Substdy for tariff reduction 9 0 0 0 # 32500000 frescrved
Aliocarzon of Savings 0 0 v} 0 G 32.500.000
Balanse of Last Year a 0 0 a 0 0
Contingency 42510 198 329 T 444 14753743 3.591,339 2,991,339
Budget Total 14,542,439 38,554,977 26,384, 508] 103,650,452 89,034,416 71491339
Enforcement of Works
Luganville Flectrification 11,546,148 31,216,046 46,230,953 38,150,974 52,690,356 13,000,000
Line Extenston (settfed) 4.151,203 31.216.046 28.473.893 O
House Comechon (settied) 7394943 Q 17.732.058 ¥
Line Extensicon ( outstanding ) 0 ] 0 3.660.270
| louse Comection (outstanding) 0 0 ] O
Extension o 20kv line to Matevulu 0 0 0 54490704 i} 0
Luganville town light maintenance 425,000 425,000 462,183 489376 S00,004 S00.00
Subsidy for tariff reduction i [1} 1 0 [1} 32,500,060
Rurat Elecrrification 1,349,466 3,296,874 834,690 11,298,423 31.252,72% 19,50, 104}
SIS Project 5.004.000 3000000
including
Rural Electrilicution 22.332.721 9.500.000fmvestpation
Fank Toan o] il - G 1] 3,006,000 5000000
Total T izomend|  seomszel ssasesst] 60938773 ssasert]  esson000
| Balauce I ems] mewest] siswer] smoiem]  ssmase|  semsel




6. ¥ NI IFMRERHENEH

Request for Early Censtruction of Sarakata Ne. 3 Unit

03.03.1999
Energy Unit

The Vanuatu Government requests the lapanese Government for early construction of
No.3 Unit of Sarakata Hydroelectric power station as the first priority.

Reasons why the Government needs No.3 upit with an output of 600kW are as
follows:

Electric power demands tn Luganville has been increasmg rapidly year by
vear, With increasing power demand, the power/operation factor of Sarakata
hydroelectric power station is approaching to the maximum remit. Then
additional construction of Sarakata No.3 unit 1s strongly requested as
renewable energy development instead of additional diesel generators.

o

" Year Peak Load |  Total | Increase | Power | Power Factor
in Generation Rate Of Supply Of
Buganville In Total From Sarakata PS
(kW) Luganville Generation Sarakata PS (%)
(kW) (%) {(kWh)
1993-1994 890 3,991,370 2.65 - -
1994-1995 1,180 4,624,762 15.87 1,868,760 73.37
1995-1996 1,240 5321010 15.05 3,808,080 72.45
1996-194G7 1,240 6,396,830 2022 4,016,880 7642
1997-19G8 1,350 7,204 600 12.63 4,422,240 84.14

According to the above table, the peak load in Luganvitle ts over 1,200 kW
trom the year ot 1995-1996. Therefore i 600 kW of Sarakata No.3 unit ts
constructed, higher operation factor of the Sarakata power station with the
maximum output of 1,200 kW would be expected from the beginning of No.3
unit operation. The No.3 unit would bring much merit to Vanuatu because of
reduction of fossil fuel consumption with reduction of foreign currency
deficits and ot promotion of rural electrification. it protits of the Sarakata No 3
unit were allocated for it

As increasing electric power demands in Luganville, fuel oil consumption has
also been increasing from the year of 1996-1997 because of no more
generation of the Sarakata power station due to high power/operation factor of
the station:

Year Fuel Ol Consumption {Litter) Increase Rate (%)
1993.1994 75 176 -
1994-1995 G76 471 -16.91
| 1995-1996 | 584,289 4016
1996-1947 665,502 o 13se
1997-1998 864 055 2984




2

From a viewpoint of environmental protection, reduction of tosstl tuel is
indispensable. Therefore the Vanuatu Government stroagly wishes o develop
renewable energy such as the hvdropower mstead of depending petroleum
enerey.

With operation ot the Sarakata No.3 unit, fuel oii consumption of diesel power
station in Luganvile will be reduced with reduction of flue gases. The
reduction of the flue gases, those gases are strongly affect fo the environment,
will be expected as follows:

Exhaust Gases Unit 600 kW 1,200 kW
b (NmYKW) 1 (Nm'/year) | (Nm'/year)
co §32 % 10° 37200 ] 65600
CO, 0.38 1.797.000 7,993,920
S0, 1,65 x 107 7.400 13.000
O NOx [ 1248x10”" | 55800 | 98400

Power generation & factor ar 600 w:
Power generation & tactor at 1,200 w:

4 467,600 KWhivear (85 %)
7,884,000 kWlhivear {75 %)

Sarakata No 3 unit would contribule o save about 360 thousand USH of
foreign currency every year because of reduction ol fuel oil consumption:

Foreign currency saving at 600 kW hetore construction of No.3 unit

4,467,600 kWh/year x 0.26 litter/ kWh/1,000 x 400 US$/kL. =
464,630 US$/vear

Foreign currency saving at 1,200 kW after construction of No.3 unit

7,884,000 kWhiyear x 0.26 litter/ kWh/1,000 x 400 US$/K]L. =
820,000 USS/year

Additional saving of foreign currency afler construction of No.3 unit

820,000 USS/year - 464,630 USS/year = 355,370 USS/vear
Sarakata No.3 unit would bring additional annual profits ol 50 mithon Vatu to
the Vanuatu Government. Unifortunately rural electrification in Vanuatu is
behind to the other south pacific countries, If all profits of Sarakata No.3 unit
were allocated for the rural electrification, about 200 Ni-Vanuatuy's® houses
{250,000 Vatwhouse) would be electrified by solar home systems every year.

Expected profits produced by No.3 unit:

(7. R84.000 kWhyear with No 3 unit - 4,467 000 KWy vear without No. & unii;
%X 15 Vatwhkwh ~ 51,246 Vatu




For Reference

]

)

Allocation of Sarakata Savings

1996:

1as7:

199%8:

Flectrification of Ni-Vanuatu’s houses in Luganville by Sarakata savings:

Profrts:
Allocation (iotal ):

Electritication in Luganville:

Maintenance of lighting in Luganville:

Rural Electrification:
Carry over to next year;

Profits:
Interests:
Carpy over (o next year:

10,665,952 Vatu
10,665,952 Vatu

7,760,661 Vatu

425,000 Vatu
1.349 466 Vatu
1,340,916 Vatu

36,284 823 Vatu
523,329 Vatu
1,540,916 Vatu

Total

Allocation (total):
Electrification in Luganviile:

Maintenance of lighting in Luganville:

Rural Electrification:
Carry over to next year:

58.874 068 Vatu

58,874 068 Vatu
46,216,646 Vatu
450,000 Vatu
3,823.216 Vatu
8,409 206 Vatu

Profits: 61.796,936 Vatu
Interests: 656,311 Vatu
Carry over to next vear: 8,409 206 Vatu
Total 71,177,257 Vatu

Allocation (total ): expected

Electrification in Luganville:

Maintenance of lighting in Luganviile:

Rural Flectrification:
Carry over to next year:

1996 119
1997 O
1968 263 (scheduled)
Total 382

Electrification ol public facilities

61,796,936 Vatu

46,216,646 Vaiu
450,000 Vatu
18,539,081 Vatu
(¢ Vatu

»  Vathe lodge in Matantas village in Big Bay 1n Santo Istand
+ |umeres Estate Resort in Sola village in Banks Istand

e A dispensary t Maewo Island
o A dispensary in Gaua Island



7. TOHREEH
(1) AFD 7O x4 FEH

1er Programme Electrification photovoltaique

Elements Financiers

Budget en FF AFD FFEM
Installation Equipements 2715000

Imprévus travaux 136 000

Rechanges 145 000

Assistance technique 374 000 600 000
Budgeten FE 3370000 | 600000




VANUATU RURAL PHOTOVOLTAIC PROJECT

Education Health
Island Name Level Student Details Name Details
AMBAE Lolopuepue Secondary 84 Boarding
Lolovoli Primary 75 Day Scheol
Londua Secondary 74 Boarding
Navutiriki Secondary 102 Boarding
Nduindui Primary 150 Day School Ndutndui Health Centre
Simon Primary 101 Day School
MAEWO |Gambule Primary 165 Boarding Kereinpei Health Centre
Nasawa Primary 92 Day Schoeol Nasawa Dispensary
Sulua Primary 85 Day Schooi Naviso Futur Dispensary
MALEKULA |Botovro Primary 81 Day School
Sangalai Primary 190 Cay School
Orap Secondary 130 Boarding Tenmaru Dispensary
Tautu Primary 140 Day School Tonter Dispensary
Tisman Primary 161 Day School Tisman Dispensary
Unmet Primary 203 Boarding Vao Dispensary
Walarano Primary 344 Day $chool Leviamp Dispensary
MALGC Avunatari Primary 124 Day School Avunatari Dispensary
Nadiutu Secondary 120 Boarding
Nanuku Primary 118 Day School
SANTO Namoru Primary 99 Day Scheol Hog Harbor  Dispensary
Malao Health Centre
Natawa Primary 151 Boarding Navolala Dispensary
Narango Primary 186 Day School Nokuku Dispensary
Port Orly Primary Boarding Port Orly Health Centre
Tasmalum  Secondary 137 Boarding Tasmalum  Dispensary
Tata Primary 107 Boarding Tasmate Dispensary
Waiiapa Primary 134 Day School Vules Epe  Dispensary
Wunpukao Primary 113 Boarding

En italique. nomhre d'éieve constalé sur piace
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MAP OF VANUATU AND LOCATION OF SITES

AST OF SITES
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Ala - Sites Technical Data

Gambule
fFeda (-wmm.
Kereipei
Quia. da g
Sulua \ ‘_
Feal, @akmaing Naviso
Nasawa ‘ \
Ceola praierQans "1
Lolopuepu ;‘
Eeda secordawsa (F) 1
Shmon ':' 7
|3 W ‘) )
Londua — 'f\) ( g)
Erfn Maco rdaLs . J,f"". / \ ¢
Nduindui T Te— - IL.,.,()
e fomona + i consgl AMBAE -
e g MAEWO
avuturikr /
N
Lolovoli
Ewols W\SL lF)
Okim  1dkm  28km
L 1 1
LIST OF SITES ISLAND: AMBAE - MAEWQ  |Date: 24-11-1998




SANIO

WA LA MDA

PMnaovirncoce

. ng
.
|

1
SR SLIET)

FLo uvoigla

i (BT

/| CL
T SYRTAN

e b
" | vt
it chmn

AOIA

-

o

¢

1
o

— 65 —

S

raua

lles SHEPHEND

"EtliA M A

Py vy L

PENTIGOS)

Lolenr
R LTRY T

W
CLO I 1L
b }(’ Toegeinnn
..
e

L

" n



(2) EHBHAEP (Management of Rural Electrification by SHS)

19.07.1999
Energy Unit
MANAGEMENT
OF
RURAL ELECTRIFICATION
BY
SOLAR HOME SYSTEMS

All Solar Home Systemns (SHS) installed in the private houses are to be managed by
this policy.

1.

Independent Accounting System

Management of the SHS is to be accounted by the independent accounting system.

a.

Accounting system for management of rural electrification for private houses is
to be an independent system apart from existing Government accounting
system.

The accounting system for management of the rural electrification for private
houses is to have an account in the National Bank of Vanuatu, respectively
under authorization of the Finance Ministry.

All incomes including initial payments and monthly payment collected from
customers shall be transferred into the account immediately after receiving.

The management system of the accounting for management of rural
electrification for private houses shall be established under the guidance of the
Finance Ministry and tc commence operating by the end of 1999,

Energy Unit shall administrate the accounting system for management of rural
electrification for private houses. However, The Minister responsible for Energy
shall be responsible for overall management of the accounts.

The Ministry of the Finance shall audit the accounting records for management
of rural electrification for private houses within three months after the end of
every financial year. Energy Unit shall respect and take any recommendations
from the results of the audition, for the smooth operation of the accounting
system.

The Finance Ministry has a right to audit the accounting for management of



rurai electrification for private houses any time without prior notice.

g, Energy Unit shall produce an Annual Financial Report for management of rural
electrification for private houses after getting the audit report through the
Financial Ministry within four months after the end of the financial vear,

h. Payment trom the Bank account for necessary expenses for management of
rural electrification for private houses shall be done only by approval of
Principal Energy officer through yearly budgetary plan endorsed by the
Minister responsible for Energy.

1 The balance of the budget at the end of the fiscal year can be brought forward to
the next year

}. The diversion and lending of money from the deposit in the account for
management of rural electrification for private houses to other purposes shall be
strictly prohibited.

k. The simulation of the cash tlow of the account for rural electrification for private

houses shall be for a period of at least 10 years. Every year's investment plan
and management system of the rural electrification shall be revised due to
surmises of balance of the cash flow through 10 years. And then the Cash Flow
shall be revised every year to make healthy management of the accounts.
Despite the effort mentioned above, should the balance become negative,
supplementary funds can be transferred from the Rural Electrification Fund to
bring the balance back to positive.

2. Initial payment

Initial payment is collected from the customers whose houses are electrified by the SHS.
The initial payment is 9,000 Vatu and the initial payment is deposited as emergency
fund to be used recovery works of damaged SHS caused by natural calamities.
Customers can pay the initial payment in three month installments. All payments
shall be met by one month before installation of the SHS. Amount of the initial
payment is subject to change.

3. Monthly Tariff Rate

Payment of the monthly tariff is coliected from the customers. The monthly tariff rate
is depended on the output of the SHS. The monthly payments are as follows:

A 100W set: 1,500 Vatu/month
A SOW set: 1,000 Vatw/month

This taritf rate consists recovery of investment cosi of the SHS as for revolving funds

_67 —



that is to reinvest additional installation of the SHS and expenses of caretakers. The
taviff rate is to be calculated in accordance with the following conditions:

Investment costs of SHS expect installation cost be recovered.
Repayment period of SHS equipment is 20 years, but battery is 4 years.
Interest rate is 5 %.

Caretakers allowance is 100 Vatu/house.

moooe

The tariff rate will be revised every 4 vear if inflation and/or exchange rate request it.
4, Expenditures to maintain SHS

All expenditures to be provided from the SHS account are restricted to use only for the
following purposes:

Salayies of care-takers

Replacement of batteries after the life of the batteries

Consumables for maintenance of SHS

Deposit of Emergency fund to be met by all initial payments

Additional SHS installation if cash flow of the accounting system will be
expected to make balance at least 5 years focus.

Direct maintenance costs including replacement parts.

cae Tw

o

5. Rural Electrification Fund

Following expenses for maintenance of the SHS are to be met by the Rural
Electrification Fund:

a. Travel and accommodation expenses of Energy Officers
b, Recovery expenses of SHS by natural calamity if emergency deposit is
exhausted.
C. SHS installation works
6. Simrulation of Cash Flow

The cash flow is simulated in accordance with the following conditions:

Debit rate of monthly tariffs is 1t %.

Inflation rate is 3 %.

Caretakers salary is increased 10 Vatu'house every 5 years.

Taritf is mereased 100 Vatuw/month every 5 years.

If maintenance expenses of SHS are over the budget allocated from the
revenue, the balance will be met by the Rural Electrification Fund.

o e TR

Each figure is subject to change due to econemecal situations in Vauuatu,



7. Revise of the Cash Flow for future electrification

To make balance of future cash flow for stable dissemination of rural electrification by the
SHS, The cash flow must be renewed every year-end by replacing following the most up-to-
dated factors:

Inflation rate, bank interest rate, actual price of SHS, actual debit rate of tariff,
unit maintenance expense ete.

After simulation of the cash How, Energy Unit will report simulation results to the Minister
responsible for Energy and Finance.

Attachments

1. Monthly Tariff of Solar Home System: Case - A (2 x 50Wp panel with a 120Ah
battery) :

2. Monthly Tariff of Solar Home System: Case - B (a 50Wp panel with a 60Ah
battery)

3. Cash Flow: debit rate 16%

4, Cash Flow: debit rate 0%
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