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Japan International Cooperation Agency (hereinafter referred to as
TJICA™) sent. & preparatory survey mission for the captioned study to
fthe Republic of Eiribati from March (O to March 20, 1991,

Ministry of Works and Enerqgy, Solar Energy Company and the mission
had & series of discussions on bthe “Scope of Work™ for the studv,

The salient resulte of the discussions are as follows.
1. BRackground of the Study.
Foth parties agreed on the following background of the Study.

Fhotovoltaic system 18 expected Lo be a useful electrification
measurss in  future, but  the main component, solar panels, are
still in  experimental stage and very edpensive in price. Thus it
may not be feazsible to electrifty all ramote islands  with
photevoltalc systems: and it 1% difficult to develop & rural
eplectrification master plan in all Firibati islands as the
obiective of the Study.

The mission visited the proposed project site, Morth Tarawa, and
aobserved present situation of rural slectrification utilizing
zpme diesel home generators  and photovoltaic panels. It can be
paointed out that they have difficulties to maintain photovoltaic
systems properly and a diesel home generator is etill a useful
means of rural electrification although fuel supply  is more
unreliable and fuel cost is mere expensive . in rural areas than in
urban area, South Tarawa.

ficcording to Kiribati government's policvy, the GSolar Eneroy
Company was transformed recently from a componant sales company
to a utility company which owns solar systems and rents them to
rustomers with a fee for technical services. JICA supports this
transformation. '

2. Objectives of the Study.

Roth parties agreed upon on the following objectives of the
Btudy:

1) te survey the rural areas and identify villagers' needs and
problems on rural electrification i

Z) to propose appropriate measwes and institutional structures
for rural electrification from comparison of photovoltaic
systems, diesel home generators, etco.

3z to carry out a pilot project in order to check the

sustainability of the proposed rural electrification program
{fee collection scheme,; technical support system, recuwrent
cost fund management, etc.)

4 to propose a full-scale ruaral electrification program based
on lessons learned from the experience of a pilot project.



3. Conceptional F1ow of the Study.

Both parties agreed that the Study will follow the follaowing
steps: :

- ldentification of Villagérs‘ Needs and Frablems (Village Survey)
- Proposél for Fossible Salutions (Froject Design)

~ Comparison and Evaluation of Each Solution (Fre—Evaluation)
fhase 11

- Implementation of the Filot Proiject

- Feedback from the Filot Froject (tMonitoring and FPost—-Evaluation)

- Design of the Full Scale Froject

(Implementation of the Full Scale Froject)

4. Frogress of the Study,

Both parties agreed to consullt with zach other if the Study qoes

on to the Fhase (I or not, at the end of the Fhase 1. in
principle, the Study will proceed the Fhase 11 i+ ruratl

alectrification by photovoltaics is proved viable from economic,
financial, social, institutional and technical aspercts as the

result of the Phase 1, otherwise the study will not.

. Operation and Maintenance Policy.

Both parties  agreed that the Solar Energy Company should be the
aowner of the whole photoveltaic systems in the pilot project,
operate and maintain the systens properly and collect maintenance
fee from users. SEC «hall establish appropriate aperaticn and

maintenance system, e.y. field agents, users sub-committes, ete

and educate users in order to  secure proper  operation of  the

svsltemns,

4. Site Selection Policy.

Both parties agreed to chocsze right users from the villagers

y who

can afford  the maintenance fee. Community halls, "Maneaba"™, will
alupn  be considered as  target facilities to  install pilot

photovoltaic plant.

7. Number of the Pilot Flants.

The exact number of the pilot photoveltaic plants installed in
North Tarawa showld be identified in  the Fhase I of the Study,
however, both parties agreed that total number of the pilet
plante is about three (Z) or four (4) community halls and aboub

twenty {20 households. —8]—



8. Equipment.

Kiribati side reguestad JICA te provide the following: equipment:

—fhotoveltaic sguipment
{solar panels, batteries, controllers, fluorescent lamps, wire

and others)

~Metworological chservation instrumerit
(radiation meter, wind speed/direction aneter, temperature and
humidity meter and rainfall meter)

~VYehicle and spare parts

(four wheel driving, pick—-up type vehicle)

Hoth parties agreed that equipment provided by JICA should be the
properities of the Solar Energy Company. The SEC should undertake
necessary facilities to maintain  those equipment, e.g. recurrent
cost (fuesl, witc.), drivers.

Japanese =side replied that it will convey Kiribati request to the
head offilae.
2. Training

Firibati s=zide reguested JICA to train Eiribati counterpart(s) in
Japan.

Japanese side replied that it will convey Kiribali request to the
head office.
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1. INTRODUCT ION

In responss  to the request of the Government of the Republic of
Eiribati (hereinafter referred to as “"Kiribati™), the Government of
Japan decided to conduct a Study of Utilization qf_Pthmvu;taﬁcgu{Dr
Rural Electrification: (hereinafter referred to as "the Study”) in
accordance with the relevant laws and regulations in force in Japan.

Accordingly, Japan International Cooperation Agency {(hereinatter
referred to  as "JICAM), the official aqgency responsible for  the
implenentation of the technical cooperation programmes of the
Government of Japan, will undertake the Study in close cooperation
with the authorities concerned of Hiribati.

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

11, DORJECTIVES OF THE STUDY

1. +to study and evalualte the potentiality of uwtilization of
photovoltaics as a means of rural electrification (in comparison
with a diesel home genarating system).

2. to propose an appropriate utilization plan of photovaltaics for
rural electrification: and

to strengthen institutional and managerial capacity of the Solar
Energy GCompany.

Note: The Study must take inte careful consideration the sconomic
and techinical limitations of photovoltaic systems, becaunge at
present they are cosztly and their production is limited.

ITI. STUDY AREA
North Tarawa, the Republic of Kiribati
1V:  SCOFE OF THE STUDY

The Study will be carried out in the +mllmwiﬁg two {2) phases
within the framework of JICA s budget Lo be allocated for the
relevant fizcal yvears:

Fhase 1: Surveay, De=ign and Freliminary Evaluation
Fhase II1: Implementation, Monitoring and Fost~evaluation

The details at the respective phases are itemized as follows: -

Fhase 1: Survey, Design and Preliminaﬁy evaluation to study and |
evaluate the viahility of photovoltaic systems as a means
aof rural electrification

11D Collection of existing data and information related
to the study (Review of documents concerning the
utility of photoveltalic systems in Kiribati and
obther Faciftic Island Nations).



{2y Village surveys

a. social, cultural and administrative background
of the villages

be wvillage leadership, community organizations and
community fund management

c. villagers' cash incemes, their sowces, and cash
expenditures

. sacial and economic differentiation, and
competition in the villages

2. wvillagers' works and leisures

. wvillagers'  rules and punishment to rule
violators

4. villagers’  knowledge on electricity and
mechanics

k., energy gensration and consumption survey and
related cash expendituwes {(preseant situation
and future demand)

i, personal holdings survey (land, fishing boat,
fishing net, diesel home generator, FV panels,
electrical appliances, etc.?

(prasent holdings and future demand)

. wvillagers’ valuation of electricity

(%) Institutional and Managerial Analysis of Salar
Eneray Company

a.  technical capability
B, Financial capability
. administrative capability

d. relations with Ministries {Miniztry of Works and
Energy, eto.)

2. relations with photovoltaic system users
(1)  HMeteorological UObssrvation

EW radiation of sunlight

o rainfall

. wing speed and direction, stc.



(G Froject Design
a. site and user selection
b. conceptional design of photovoltalc systems
c. design of operation and maintenancae system for.
photoveltaic system {(technical support system,
fee collection method, and organization structure)
d. cost estimation of photoveltaic systems and

economic and technical comparison with diesel
home generators

(5) Social Inpact Assessment

a. impact to social equity in the village

b. dimpact to wamen, children, youth, or elderly
people

- impact to community erganizations and leadership
o. impact ko cammunity culture
£, impact to natural environment
{7) Freliminary evaluation of the viability of
photoveltaic systems as a means of rural
electrification
The Phase 11 of the Study will be commenced if photovoltaic systems
are proved rnecessary and  viable as  the result of the Fhase I of
bhe Study _ o
Phase I1I: Inplementation, Monitoring and Fost-evaluation

(1) Implemnentation

a. Freparation of technical specificatiens for the
necrEssary equipment '

b. Detailed design of construction and installation
wor ks

. Frocurement of equipment

d. Construction and installation

g. Opwration and maintenance {includinog
gstablishment of fee collection organization and
provision of maintenance services)

. Training of counterpart technicians on

installation and maintenance of photovalfaic
systems



VI.

VII.

1.

(2} Monitoring and FPost-Evaluation

A«  technical analysis

b, economic analysia

. financial analysis

“d. institutional and managerial analysis

. social impact analysis

. proposal for further rural electrification
program which is based on local needs and
capacity and is viable technically,
fFimancially and institutionally

¢l proposal for further insgtitutional development

of executing agency, Solar Energy Company (SEC)
including human resources development

STUDY SCHEDUWLE

The whole woerk will he conducted in accordance with the attached
tentative schedule (Appendix I).

REFDRTS

JICA shall prepare and submit the fellowing reports in English
to the Government of Kiribati;

1 Inception report S copies
2 Frogress report 15 copies
3 Interim repurt A copies
1. Draft final report 20 copies

The Government of Firibati will provide JICA with the comments

on the Draft Final Report within one month after its reception,

5. Final report S0 coplss

UNDERTAKING OF THE GOVERNMENT OF KIRIBATI

To facilitate smooth conduct of the Study, the Government of
Firibati shall take necessary measures:

{1} to secure the safety of the Study team,

(2) to permit the members of the Japanese study team to enter,
leave and sojouwrn in Kiribati for the duration of their
assignment therein, and exempt them from alien registration
vrequirements and consul ar fees,

(Z)  to exempt the members of the Japanese study team from
taxes, duties and other charges: on equipment, machinery and
other materials brought into Kiribati for the conduct o+
the study,

{1 to exempt the members of the Japanese study team from
income tax and charges of any kind imposed on or in
connection with any emcluments or allbwances paid to the
members of the Japapese study team for their services in
connection with the implementation of the study.



£,

to provide necessary facilities to the Japanese study team
for remittance as well az utilization of the funds
intraduced into Eirlbati from Japan in connection wibkh the
implementation of the Study,

—
]
=

(&) to secure permission for entry into private properties or
restricted areas for the conduct of the Study,

{7}  to secura permission for the Japanese study team to take
all data and documents {(including photographs) related to
the study out of Kiribati to Japan,:

(2) ko provide medical zervices as needed. Its expenses will
chargeable to members of the Japanese study team.

The GBovernment of Eiribati shall bear claims, 1§ any arises
against eenbers of the Japanese study team resuliing from,
crcuring in the course of, o otherwise connected with the
discharge of thelr duties in the implementation of the Study,
except when such claims arise {from gross negligence or wilful
mnisconduct on the part of the members of the Japaness study
team.

Ministry of Works and Fnergy (hereinafter referred to as "MWE")
and Solar Energy Company (hereinafter referred to as “SEC™)
zhall act a counterpart agencies to the Japanese study team and
also as cordinating bodies in relation with other governmental
and non—governmantal organizations concerned for the smooth
itmplementation of the study.

MWE and SEC shall, at its own expense, provide the J
study team with the following, in cooperation with o
organizations concerned:

apanese
ther
{1) available data and information related to the Study,
) counterpart personnel

(7)) =muwitable office space with necessary equipment in Retio,
Tarawa,

(1) necessary vehicles with drivers, fuel and spare parte for
carrying out the Stady,

(3)  necessary labourers for the Sltudy,

(&) necessary communication facilities during the Study, such
as telephone; ftacsimile, telex, etc.,

{7) necessary materials and services for aoperation and
maintenance of facilities and equipment provided {or the

study, and

{(8) credentials or identification cards.



VITTI. UNDERTAKING: OF JiCA

For the implementalion of the study, JICA. shall take the
following measures: ' o

(1) to dispatch, at its own expense, study team to Eiribati,

() to pursue technology transfaer to the Firibati
counterpart personnel in the course of the Study, and

(3  tn provide the relevant'equipment.

IX. DIVISION OF TECHNiCQL UNDERTAK IMGS
The division of technical undertakings by JICA and MWE/SEC in
the cowse of the Study is detailed in Appendix 11 attached
hereto. '

X, CONSULTATION

MUE/SEC and JICA =hall consult with each other in respect of
any matter that mav arise from or in connection with the Study.

_89___



. CAPPENDIX 1

TENTATIVE T IME SCHEDULE. .
YEAR 1991 1992 1993
VORKING  ITEM HONTE Jfunellu 1yfug.SeptBet Nov. Dec. llan, Feb. Har. Honedulyhug.Septlct, tov.Dec. JJan. Feb Jar. Uunesulu§g§;
1T 230 415/ 6] 7| & 9 w] |13 14 15 1617 18 1920 /2122 2512627
Bhase I Survey, Design and ’ i
Prelininary Evaluation
{1) Coileation of Data and - sl WEYSEC] Uﬁkk
Infaraatfon T3 10 YORK ih KIRIBATT
(2} village Surveys
{3) Institutional-and Managerial
roalysis
T e

Yeteprological Gbservation
Project Design

{6 Social Iarip;mt Assessment
{7) Preiiainary Evaluation
Inplenentation,
Monitoring and Post-

evaluation
(1) Iaplementation

Phase I

3. Spec. Preparation

h. Detailed Design

JICh voRK 1@ JaPAN

¢. Precurenent { 3
d. Construction and oy
Instailation . L
¢. Operation and Maintepance R e mmgﬂ%’”"——r
= = s |
f. Training of Counterpart @ vz ﬁ
Technician et | =8 S
2 Honito_ring and Post-
evaluation
a. Technical Analysis .
b. Econsaic Aralysis j ;
¢. Financial &nalysis EEJ: !
d. Institutional and Managerial WJ‘
Analysis |
¢. Social Ispact Analysis iz M
f. Proposal Tor Further Rural .
Electrication Prograc
¢. Proposal for Further .
institutional Deveiopment i
REPORTS Fal & A Ay 0 2
IC/R P/R P/R /R DF /8 F/%

| ——

Legend * gzpzrg HVE/SEC work

coammt JICA work in Kiribati

3 JICA wark in Japan

IC/R:Inception Repart
DF/R:Draft Final Povort

igofﬁ

P/R: Progress Report
F/R: Final Report

1T/R: Interia Report




Yorking Hes

Fhase 1 Survey, Design ang

Prelininary evaluation

(1) Data and Infornation Collection

(2

e

Vitlage Surveys

Institoticnal and Bsazgerial fnalysis
Heieorologitz] observation

Praject desiga

Sacial jepact assessaent

Praliainary zvalustion

-Provision of paisting dats, infornation
and relevand aaterials

!

1

]

Assignaent of counterparl personnel
and dispateh Yo rillages
Necessary arrangesent

“Provision of necessary
data and inforaation

installation of equipsent
Ghservation and its data collection

Provision oi necessary

Yvision o undertaking

Contribution by W¥EJSEC

tats and inrorestion
Site and wser selection
Necossary arrangeaent

Assigneeat of counterpart perccnnel

Prao
data and inforzation

Frovicien of necessary

3
£

vision of necessary

o
ala znd inforaation

vzlustion

- &ppeﬁﬁix t

Contribution by JICA

- Revian and

A

analvsis

Hittage survey

Provision of aecessary equipcent

- Supervision

Site zelzciien
Conceptional desian

- Besigh of operzbion and
saintensnce systen

Eralyalion

Cost estiaation

lapact assessaznt



Phase 11 [npleﬁenlatiun, Honitering and
Post-evalualien

11 lapleazntation

. Preparation of lechnical
Speciiications

I

[—

. Petaited Desion

-

. Procureaent of equipaent

. Copstrucition and iastailatien

i

e. Doveztion and saintenance

i. [raining of countarpart technicians
{2 Honitoring and Post-svaluaticn

a. Technical analysis

b. Econgnic analysis
. Financial analysis
4. Institutional and nanagerial analysis

a, Social iwnpact enalysis

Praposal dor further
rural electrification progras

9. Proposal for further
institutional developaent

Contribution by HWE/SEC

data and iniornat

- ditto -

Provisiop of inforaation, if nacessary

Clearance of study sites

Custon clearance.

Internal trangporiation

of the equipeent

- Provision of negessary

ioa

Construction and instailation

Hecessary arrange

Assignaent of counterpart gersonnel
Operation and saintenance

of the facilities

fesignaent of counterpart persoanei

Frovision of necessary data

ang infornation

- di

-4

- 4

- di

- g1
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aent

tto
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Lio

tto

tto

Lto

Contribution by JICA

1
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Presarstion of fechnical

specifitations
tetailed design

Procureneat

Construction and instaliaticn

Supervision af operalticn

snd aaintenance

Establishment of organization
Provision of aaintenance services

Iraining of counlerpact technicizns

fnzlysis and evaluation

fnalysis

—02—

.
.
*
)
'
1
x

'
[
H
1
a1
1



¥ 6 I lﬁﬁﬁﬂ?ﬁDulﬁjhﬁ

1. FERBAEORKAH

ARWEE T 2~ X1 ET 2 -X 21N B, : :
71~21Tm\k§ﬁvmﬁwéﬂﬁ%m$£&LT@PV/ZTAmiﬁﬂ%ﬂ%FM@
étw\%M%ﬁ NAwy b fv/b&ﬂ%&Ufﬁ$m%uva7i AlLiBnWT, P
VYRAT LOREWE MR I NNE, 72—X 205 v THEHT 5,

7= X2TCH R my b TV S PORMRGE, PVYRT ADEN. €25 Y VS
BROFEMEZITOL F— PEBOMOERIC B B PV & X7 A & Bl 8oL
(R =75 ) T BIRELITIED,

Tr—X1 | FYRAEEHERIC B BEFRELTP VY 7 A5 RIRL, TGN
ELTOEER  ABETILF -2 (SEC) 427 L. PVESHEAIES - Lok
2Ty AR TFROBD THEOF YIS AEFIcE->T, PVYRT ,\ﬁﬁﬁ,._ BT 2 )
AL b s 32 MOBENERMHETAT SBRNNRH S0, SECKAENIE LM, B
BEUEETHD, COPVAFHEESECKENSL D EHNTYTH LM, Xy EFFalal
WE D IVE, IROMHAZEL TRELT 5. ERIFHC, 2 3 S CIRE L 2 BERTAUIC > L C b Bl
LTl EET 5,

(1) BEEF— 4. DOURHoINE

(F VN RERCATEERL $ 1 BY 3 ABRREBAAICEHEIEBOLEa~)

(2 KERH
. HHOWR - 3L - TEESERORE
FEOREE, JLRHMRMS. JEFk R
EROBEIA AR, KHikis
2 o B O SMLIER & A
. {EROBEE R R
R W - SR ORI x5 B
B - BEICIT A HEEROR

TRNF AT - R OIS S (R TR T ).
AT G, . B8 T4 —PLHEFRER, PV ORb. FEBREY,
%) (ER &)

i {FRBOEK - B - MR £
(3) S E CMH - FEcmd 350

T oW

b (D o PO

b

[



a. Pkt
b.iﬁ&ﬁﬁ&h
c., M « REERED
d.éﬁ&@%%(“#%%i%»ﬁ—ﬁ%)
e, KEPESEBRAIE & OME
(4} SRELY
a. Hid
b, BEF
c. Bn - B
B) Fuvey b FELY
a. 7Yy bW P RURREOEE
b. KEAFE S A7 LOW &
C. KEERE L AT LOME « M EEEE
CEEHR S8, BBl e, ARSI
d. ABEREREBMEEROT s — UV HEREL ORFN. HITHILEINE
(6) B (ST A)
a. HAOHKNATFCHT 2HE
b, ik, i, HE. BERBICHY 2EE
. RS R RS T A
. RO %S B s
e. EIARBIECHd D508
(T HWHELTFRELUCOKRKEARE S A TF LD ﬁ@%%#%
8 72—X20HERKEE
o, OO d>VL TR KROKKK20WTh, SECERIIEES D,
1) SEHBRMELTE. DMIKEH T 4 —CAREE P VREONEATE S YT
G ARBYDOBIMMRE S A-SCL |
i) BERMSEHEEr a2 b
i) BRERHEHE VAV PIXLE
) 1) i) 2RELIL0,
ORBME A S0 5 2 &y HiT,
o) B, 7~ X2 TCORGHERBZREL. TOBBITOPV ¥ A7 ADHEH
Wit PVAKER, Ny 7Y AR, 3V hO—F B EETH,
IALT. 7 a—X 1 TEONEBETAREPVIYRAF A, A4y} « 730 FEBIC
L ORERG HWBE OV F) £7 c~ X2 KBV THET 5,

o]

jal



P2oR2| 7 a e X AMEORETTIEL S RO PV Y AT AT A DEBT
DB B8 D AL, - |
BB, /u¥c? ha M, Jl:ﬁ?v*?@#'iﬁ@*ﬁhi!&@i}:d Ao
® 7?&%®%%®H%Mh@%ﬂt@ﬁ@ﬁﬁg BHohsl L,
@ PV/XTAQHH&&@JHﬁm®4Uﬁo&éLﬁMTéé L,
@ TrEIDLATHENE D E, |
A0y b TS N OFHENS B Cy MMEPRRELRECHRTH 2T 85, IR
BICL2BLIEL OB, ORW, ROPHERMEL, T~ MEROMOBBICH
5PV Y AT MUKTAGTARES 5 2 &
M) Sfuy b -TFoves okl
a. DB RO Mk
b. P VRO - A1 (F 5 M
c. BizoH=E
d. HEER IR
SR ORI CHLGBURT. A v 7+ v 2+ ¥ — OIS 5)
. PV Y AT LD  HHEEICR S H D b — 8 b ORI
(2) T=4 Y vy R O TR
e
AT
. MBS
. A - EES
e. OB
[, MSE0 =~ K, REINC IS e BRI, AT, SARNOIT TS ML A T 1R
g. AMBEBASE., LM (SEC) OME - Skt mogs
L. JICATO U2y MATH. HEEOEEEPEDP XS EP CABMTELS. &
o WHTEOTIESE CHICKHITE 5455 SEC &I+ Y S ZMAFIC@E AT 5 = & b
Th Do

Iy e

[~

jo R

2. S E COo¥H - EEREN O
e, S E CAMIBIEE LTRIES B 3, S B C K ISAFIC BT S RSt
Lﬁ%wmmlﬂ£@PV%%ﬁ%mmﬂﬁﬁb%ﬁiﬁﬁ EARHAEERENETE A EE
Ebtﬁﬁof%éo“ﬂhf#4 @X?/7L#mb?\zmﬁﬁU19J7%@K5PU
B&h~T, AMIZHEEMNICLIETH ST LIE0EDHEL,

Ay b 7m/17b&UH%®$%$%kbmf\SECkMﬁénTmé&%um



HTFDbObH B, (AT EOIRERLEE)
1) MEEMA (R B ETARE - /7540 - TR IR DB
2) PV YRF AL BN BRIHTONR (8 f&ﬁ(@ﬂm&mrwmbk&nxﬁﬁﬁ
WEAREAR. EEREHORD .
3) |hkY - txuomrmﬁﬁ&m %_
4) PV RT ADHA - M & R BT HEOB
5) MUHIC 10T, HERFEFE OSSN 1 %Laﬁ&ﬂ@%M&&mWW
6) PV YRT AOHFENECHERL 0 ORISR |
1) BIREDD I amh— oy (G R B RIS S 3 f b O L~ -
11 L AL TOE RSO - |
8) /4 my b« IOV s hCORBEEN LI, AEFLEOUR (SMay b Tovz
7 b OEBE T — KRy 7 L’Cﬁﬁﬂﬁ‘%ﬁa)ﬂk?ﬁ%%ﬁfé% éadéﬁti\re management systemDfEsy)
BESH>TWAM, field agent OFFHE ETIRA L. RS OTRE . RNHONGE T i
EDE T D D, |
6) FuVxs FOTIELLDHAEOESAEE H B> TS HAIHTEP VY RT
Ambmmﬁﬁbﬁm{PV9z%Afﬁ%5:&&ﬁéﬁm:&@ﬁ%ﬁ%ﬁtmﬁgn
TOBHe Fho. HADLOED « EHFEL ABTBLDILEDLI BV AT LNHEZ D
RTWBbe HANSHINT 5BGHE (RHY - FHELE) GEoLSRHEaNTE
D GHEIRID . ZHEHARCE - T LRSS o
7) SECHTOERIREA N X LMIEDEIE>THBEN ITATADRSY vy 7OEM
BIRSARES 5 )5 BEURNS B 25y TEFCP O BOERE T, RO
(A b > T HHicbic - TV ADe 25 v 7 RHETFONEL BRI LTV S,
8) SECHTOEEHD Y 25 MEE S 1 »TOBH, (LFEORRKROE=S Y v 2
EEDE S FEHRTO B, it\&$®&ﬁﬁ%ﬁ£%bb<ﬂm&%K¢¢K%ﬁ
(I CE BB > TV B |
9) Fuvxy MBS ECOMBEE (A - Hih) GEECAERINTO B,
FRES B COMBREEIETRE L L. R0 ARORBIEA L SEAS bOIK > TS
Bro | |
SRHOSE COME - RERENOFMO BN, BT DY =7 ORI E T 5
Lied5DTHEL . SECDRSY v 7 & &bkl - 152 %ﬁ%ﬁﬁo Lk, SECD
GEENEMESEET &#EUU&0®§¥QEMT&6OA%KM ?memﬁ ek
st %7 % 52 v LB BEET FoiAa A E SRR BB 75\'333 Ianh—ia /nEﬁL
G e B S N B | V- MARERC N B D E AR E L < . {L%f:f% ({ii . PV
9x%A@$ﬁﬁ&ﬁ)&®ﬁ&@&¢bbnmm

—96-—



3 MEBEIKNE) - ARPEIEE (Social Impact Ahalysis:SIA) o

m%?mvxabﬁ\mu%z@ﬁﬁ@ﬁﬁu%b%fm,m&ﬁ&w&ﬁmxmﬁ%ﬁé: !
EABRTANOE, S0 ey hOWHBHIC BT, kD SHRERCSVTHY, S0
VaZ bIMERIESZ ZEEATIMLCEL {E\Téﬁ‘"&; %, filEsidsituation analysis OFf7E
BURMNAD. %849 tsocial impact ana_iysi's (SIA)%%L\H‘ social soundness analysis
(85A) (& bICHABEITM) &IRIN. WORDIB I S EE I T 104 E bl o Fgs
SN TEBEENTERWATH S, situation analysis T & & THEMENIEEEGRS 5
BTSB! & AL B IR 2y « M BRI 2 O C ORI A IRE ST B T E A E R BNTH O . ITHAEL
o AR « R - ﬁiﬂ]ﬁ‘ﬂ%’i‘iﬁ RSSO RBEE T DY S = T AN
Fidi e MBI FOEEMEIE ORE. SBRE~OFHHD &yt (HMITH & 2 OBk, (&
ROURBL - ALE - BH - D . HodhoBEokks, $5EAMCHET S, Ley
WHITH, Chontlebeic, 7o« 7 PAHOBOREOKEDLANEE (FA -
Lok e P - BER - BEHES) LA SBEC, HOBEOHB, YV —F -y 7 ek
JFHICE X 5%, HoXdk - FROMERIC 54 5 RE% s Mid 5,

INLOHSMRZTER LB (B2 &30 oW TS ESRATH
MUANHITVDTC, PUTIREEELTUSA I DO social soundness amalysis®FEHIE A
4 %o social soundness analysis BEITF® 35O LRI N 5,

1) 7oy g bOan) « LT L4034

2) 7oy bOREOMMIE DB F ORI 1

3y a7 FHAEEORNS L CHASSEORKIC 5 A B O
VA ES BNk w1 R A P R T

COTRN POV 7 bk oL FIRESU A EPMESNTOV AR, HIHLENEE
ZWELSUNEESH W, ToYy oSG R (project population) DN
OB LB BDM ZLTT o027 Mok - TEOBEOENEALI D, EEFLO%
VAHES 570D LIEOAE T £ 24 5 BEAD B

i, Tovc? b OBREZEN, EROLIERY - U SHNMEEEAZE L bOTHS
NEINEF oy 7 B FROHERE Y — o MlilEE S KRS bocr., RO
By, FRO—HOAEE, ~FOETENREDLH Y — itk ->TTEDbhTWEN, &
AR ROITEZIE L T 3400 — b, MiEBERIZIEL BT 48RS 5,

Bk, MTOE WHEREZ ST L ST, |

1) 7ovzy b OMPHBICR EABALHHEATW S D0, i« HE5 - B - HH LA

oy TR¥ - BRE - Z32FICL-C ERZSEL . Mg ROG D disadvantaged group%
REL, TPy POMEERET 5, _ 7
2) Yudxl bOMPEEKE, EOL D MG - GO TEEL THWHDH,

ﬁ.g'rﬁ



TV 2y M BHSTRETE LTV 3 (RS L T EMT A E M H A0 R L < (R
BRI L THMT & Do $ L AERMMERRT 26, 20U~y S LR
W= EH T 20 EREEROMMEIC AV 2o SO BISEICE L b D
3) Tuvxs bOHEERD | BBy 3HMOMNE, LTS AEHOHBONEEE S
o TWAD. (FHEATEA L HOLMEET. HAHRIERTT, HOMLRE, H
OFBOBE. %) Fud ey M. SO U EEDEIREBLEELEHIELTVAD
#\it:@%&dﬁﬁﬁ&ofﬁﬁkhéh5B@T%%@bo
4) Fuv s FOMBERE. TuYc MORERICRINT 3N « AN« {bm 1
VT4 TELSTOAED, boTWDETIUE. 704 kw7 g TERIT, POL
3ISERIT & » THBN DD, | | o
5) 70V 57 MSBMERD S EEE D, BMEVEMTNE TV 2y bOERY
fildr, BEIHBBINEE. THDORMEETNTHLTH W XEOISOHMAEHLT
Bro | | -
6) Tovsy MIMEERICEDE S HELERT ZHELTVE00, ERNELEZY
ARBA T4 Fikfildre TOBALEROWIRAES O RIEA
7)fuylﬁruﬁﬁ¢5%ﬁmmammd5Lmae\%@@mumm0&w%ﬁ&§m
% & DREEE WMTERET 5 D -
8)7u/17bkﬁm¢5ﬁwi®%fﬁﬁ®<h@mmmm# bLbHBHE, ED&D
BRERCAEATEL TV O, MOGEHRNEEEISEBRE. RENTAFL LD LN
7B
0) FU 2y FOUE - TH - BB T WEEROR ST REE A, FRAT D
7 OINLE - GER RIS B L ., SEERR I ERESA B LNTES
o HERADOHEHAIEE FAIEEN TS,
10) MBOGRIZ & >C T8O ] E@FAM? GEHN - WEOAOERICHIETB) 7
DYy FEIO T#hE | OfLEcES5T 50
T0Y %7 b OBREOMMIE DR ol HEHE DT |
AR SDEBIE. VoBATH. BHM - MK - BMICRES O bTH D, BN
FaYz s bOBRRE. BEWEbo b BRI AEHSOBHN L LT Mg
BR LTS S EBEERT DD, EORBOEHENSEORIHE > TOEDNE I 2 CIERE
T 5o MESHBELHBETOMY |
1) POV FOEMHIE - {75 S DOME - HEEDT I azr—Y gy« HIREZH
BE S TODD ﬂ%w7h917h%ﬁ%ﬁb%@@ﬂﬁ«&ﬁ&Lt%@@%ébo
Fovzs FEBMEBOY — ¥ ld. OV FOREORRICEGH. & R MR 1)
— T LTED &S BHBENE b STV A, |




2) 70V 2y b LR H RO FTFHIM . & ORI~ & S - T B Bva ABE
Ol LMD Bk & DR, BN BB, R S TOMMEO A L D3E
m%%ELT\7D917%@&%ﬁ&&?5@%%&%%?50(&E@ﬁﬁiﬂm%i
social network@® 72X A4 v ) . _
_31jm919r®5@x5m&m%m&bt@mnmmb\&m#\ﬁmmm\mﬁm\m
fillin, TS5 — o, WS CHOoORBEREDLISBETELHONTHEDM,
DR, DRI & > THRAN TR L s b D, oo TS OlR
ZRIG B OB BRI T W B EDOTOEOMEHIANNIE & THER L0,
4) Tovc s PORRERKETAOLEREDMOTo Y« 7 MAEET b0, b L T
ENTV S WOHUT OV 2 7 b EDRRDRHIED B b,
5) AAE S DEBWPETLTH, MR 7Y o7 bEETTHLIKEE I D, TORO A
T T,
FuY 27 MERORN S LUCHSHREO AL AEEBOHM
T, 7ol 2 bR MERRT 4 v MRATFIRARIN LD, BROFHICHEL
SO, HEORNFAAERETZ200EHMT 5, 70V 27 P L THEELBEH IOV
y ECICRBRERHE2NGE~OEBRY T EE FlT 5, Tulx7 bolaiaxX Fn
T HLEE, FOLIEIDARMEPHOOF BRI ENTEIIZEHLMUDBTELTHL
CERPEEL B, MEINATLERIZLTOED,
1) BEPE~OT7 7 AFEOLHICATESEN, T, R, 7Yy b, BE. 5.
TTBEADT 7 ADAVYHIDOBRETEAL, Yo7 bHABERBOING~NDT 7
Y RAEEIHELT HO0EFMT 5,
2) BIEBA~OT7 7t AFEDOLHICFESh, Tudz7 bR EOISHH L VHBIKRE
FHEAHL, FRICE > TREZEORBEHED sWHEINLEDD, Tud=7 M &
ROHEHEZERT L2500, H2VELIDBLVFBEERT L LD, Tul 27 O
RELT, FEBIVILILADEZDT Z LV HRBRIE GV,
3) Fuv=y b, bEEEIN—-TOHHOFEEE O, LHHSEVHLAD LA
Wi, b LADHARENRS B L. KMICS0Y o7 MIBBEEHLIZLTETERT S
EEAH B O BHEOERRGHINICT AN ALEONTL S BELAOSROLELTF
Bleo>WTED LY UAENEONTVWEON BHEEZELLZIB VISR TaP 27 b
DHBMETREZ SNIEVD, 255 FPFEROBMO TICBEMICRT T 5 BEND
59,
4) Tavey bid. FEEBOHEFEPEREBFEONERICED L D BEBEHAL LM
(FEOENBIFOBGEC LD X EMI NS & 5 1 ERSNEOEHPGE A f1 = X LR
XhBh. EEROHLGELTOENARE LAY, BIfEORBIEN DI HDTH S,




§) Foval ki\ﬂ£&m®Himm@@ﬁ-ﬁHmm#ﬂ Al AT E T bDd,
SOV x s M SECHEDO DL D N OFIMADIF TVt R0 - RS B
FURAI OB i, EO LI EIIEE S - T B D _

BLEdS. USA I Ddsocial suﬂndness.'anetyéis O CH b5, chehkTolde 7 hld
THBBBICE. 70V <y hOMFMIR TR, TSRERERHOEE L TP, HREE
MIRAEEEA B > TWAE T E, BEROT 1 227 4 L OMENRENE SO M A i < ML
TWAHI S FARET LHAERH D, EEHOMFOMK V-4~ vy FR2Sads b
DFFA L IRUESE BN &fo, Tav=y KOO b TRMENI QD AR R S
) KEEEEEINOHET v 4B EAMERELNSD,

:@;omﬂﬁ%@%mm\ﬁ%\fmylﬁbmﬁim@@ﬁ xAbickHE L Tl DL
SEMSO P 7 POV RFA DAL TO R ANFEE « E2FHES oV AHMDI %
%T%mtrwéoﬁwwwm\Aﬁ%g-&%ﬁﬁm\i?\ﬂﬁ%ﬁﬁM®%%&ﬁ%H%
BUAIR (situation analysis) 20—A - 23Ny hEEBIERL. BRoE « #
B AR ¢ R HAN—AHEOVTELWERBIBETE S, 20T, Tadey
NDFHA L EEORBHBELERICANTITEI A JORBTR, oS E CoMlg - 5%
Eﬂﬁ&ﬁ&ﬁx7U9l7¥@%%&&®§méﬂfﬁmﬁu&k ko, {LRESommR
MO L, oYy PoRMEHDOELEDXT, BIb,] AFRFE - H8FHEIORET
BI—F13—%—, 77 05— F—LTHBREBL. ERAFC IOV 27 P >0TH
e BIBA LAY AY., BOHBTHEBETED TV T EEMESIE— 35, B,
REXBO TR, E RDHEOBROMD b FCER L LEIIE U TOEH I O
ST TEAEMBEERT B, ERLBORBORMBEBREY 5 LIcL D, ERIBM?
AUy NEERTBENEL - TVENIN, YoPxs baEIET AN LEOT D
S Z b EEZTOENEIDENHIAL, 7x-X 1HECBVT. SECOKBEHDT
i & A TEEL, GFROBDZIANEHOFESE SN D,

:@iéhﬁ%@%ﬁm@\ﬁh7n/1?b® r/747%%% AT 4 TR
%ﬁéﬁﬁ@%@fmm<\%nbméméﬁbf\&R#IW&noffuxlﬁbme4
VAERICE > TEYESDIEELTOL &0 TERBMOMBE) Thd, Lihi-T, 2
SO EL ., (EEME{L(social mobilization, community organizing) R OVHUE{EIR
EHBE LT =7 v a v FOLEDEZICHSVTOERAEH LTHA D &0 E L,

Bigic, Tudcy OSSR, 22, situation analysisii-oWTORENIIELE
E XA U T AT Bo |

1) Methods for Social Anmalysis in Developing Countries (K.Finsterbusch’ fib %

 Westview Press Fi. 19904F) (H&ahrolEimosER) '

2) Training Modules : Local Social Development Planning (volume [ : Perspectives,

—100—



~volune 11 : Techniques ) ([EBGESIMIBITEY v & —TI. 19884E) (volume T Cid, (£
ZINVOU LM O BTN, volune [ TEZ DIHDBANTESHNINT VS, si
tuation analysis oW, volume 1€ I1ENFHHINTNE) '

3 Social Impact Analysis and Development Planning in the Third World (W.Derman At

AR Westview Prossfll, 198545) (RERBMIFMDY ~ R « X5 5 1 18)

4) Pulting People First : Sociological Variables in Rural Development (M. Cernea %
0 ford University Press T, 19854F) (MipaSc 7o Y <7 Mokt AHANEROE
T2 BN — RSB L ORI, 19N4EIC S 2 ASRIT I N B F38)

4, TOTz TR YA TRIAVE (PCM) Fik

7 ATHETH, 72— X 2EBOCHBRORDDAT 0y b - TPy MEJHE
FTHLEOT Y x 7 PEMPEIZ 0T, WFEAT 5 -8 FERBLTRELTE %
BB DL, Hb, N0y MEIEDOFMOBKED, —~HBLAL oV 27 VEROFEETREY
5L T BB EDE =y Y 7 HRFHIERINITEAL I I L TEL,

TPy MEROFEE LT, USA I DABIF LI logical framework A8k Lic Ko
VGCTZDFHRZOPPE2FEMT %, ZOPPRUTOEERF v 7LDER-» T 5,

1) BnFHr (Purticipation Analysis)

2) B4 (Problem Analysis)

3) HHr (Objectives ‘Analysis)

4) REBEDN (Alternative Anatysis))

5 favas b FWAL 2 by 7% (Project Design Matrix)

6) SEHEFIE (Plan of Operation)

7) =% 1% (Monitoring)

8) FE{li (Bvaluation) _

1) OBMEAMTHE, Aoy b oY ey MoERE HECHEREOSSWE 7L —
TEEL, K7 — T2\ T, H# (characteristics). FEBIFH (interest/motive/attit
ude). At (potential) « S P27 bilE LOEEM (inplications for the project plan
ning) 1= OWTHRHNT S, Kb, 7ol MBS EH WA TN -TEW, Tod s b
OFAH . BT L—F, BiE, BHE. KoE, G, SRR, Motefi., Fhicgdk

| A b7- 53 A(change agent)ETHY., Tl 7 PEBMLEVHEBERZITLZALZICOVT
b d 5

9) OMEMETIE, Moy b Fuday bt by 5 7)) B 5 REBRER
O BALH W2 B3 A B EBELBOMH(core problem) % 1 DBREL ., €OFHNEL » TV BRY
ARG E LA U ARIMERMRE (problem free) OIZRIRYT B, 7o &AM, A8 Ty

—101—



b 7D91’b®$©ﬁ%®ﬁm&tfﬁ;SFC@%%%%@KEJFVVX%A@%%”
Ve, SEAVEZ SN D, A chORIRE AL AR, J 1 CAL MFEmAY & 8-
b EDBERICWERSNTOBA, MTIHHERR O B CEEBOBRMERL THVTL L,
C3) ORANATHE. 2) TEDHILEIMEREBOCRRTSEARNE VD B BEEL

T Z itk -, f"Jkﬂ;HXHJUL\d"f’ HO%E (objectives. tree) A{ELT 5o Hfl’]n’\lzil’(
By 2) B B EE - RO, R - BNOMRICESLD S,

1) ORBRMTCIE, ENRRIBY 2 FE~HNO{ AHbEE T 7u—F O EH & -
Tm<o#@ W FIRT B E TNFNO TN TROEDD T T 2 I hiciE b, TOH
ﬁ®@ﬁ70/17b%\%%ﬁ\@ﬁﬁxﬁ%# A o8y NEOEHETIHML . REX SO

= NERIE B, . |

5) D7 b FHES 2 hY vy 72 (PCM) . USA I D®Dlogical framewor
K b bOTHY ., Ficdfi (MREE. 7oy hoRR, oY o2 FOBRY, 7o
Sxy NOEDL BN B 4% (Fuvey MR BIBISEER, RERMEN L AMEE) H
LSBT R v RTHH, PDMIcLD. Tudey FONEEHBERRE TS ENTE,
POMBSHO T Iy NORMHTE, =2 ) V7, sHIOHSELE LT, HlHEF XN
MOFHAX N, o

6) OEMHBTIE. 70 Yy FOBREYEEE T ECHS D5 VIEEN - AOEMHHEZ /-
Tho HAWIEA v,y FTHIESR. AV vy —s3— b, AP b HR, BHOR
B AY U a— IR A?é&ﬂ%»\iﬁm&% gy &ﬁ%ﬁmmx#/i—w%&%f
B EDNEETH B,

Ty Tz ?U/?&S)@&ﬂﬁ\6)T&@LZ#/J—WL§O%5)®PDMfﬁb
tﬁ%Qé&E%?iwﬁféo%ﬂ?U/?fﬁ\E%é@&?%t&k%ﬁﬁﬂ%%ﬁ(ﬂ
AMTI Y DA TEROE) RELL TSN E S b F 2y 7 L, BETHIUIPD
MAKDEEETTE S, |

PLEAS, B Z 0 PP OFETS BH BMIEICT i, HARBVTI) ~5) ©
YA NE—EER L, & SCEMEETHY s — - FERETL) ~5) oY A 2 VEE
EEWT b0 CHUSE > Ty ATy —s3=pEdbc, BBEEL, L. Tadc s bEE
Mg BENTE, 5) DPDMIEBWTC, WHOTMHMEAEHIEIC TS 2 LItk > T R
—~F0Y 2y hORMLEEAE B, TOFRE REOTHEES X bMITE, THPH
IR ENB XS o o

p®$7k\ﬂ4ﬂjhﬁﬁmﬁﬁ%%kPCM$&( CTEZOPP) T35 &
EoTHEBA Yy MELIFOMY TH 5.

1) REROAADEY T 0 U=y TR Bk LT TP A% TEISERISE 1054F Ly

POV s PAESATERN, PCMTECHACHEIA AL T MRS 498

—102—



EENG ZORDO TRIFE TRV 2y FELTYRING, Lbi=7T, #RLY
BEMITHRMEICE D E T EXNTE, HoMLBEL SN LMEEEH SVE 6 LIRE
LT, TDLRBORIREE T 0D x 7 Mo AU &0k » Ty LT3 R
Bt B,

2) PCMFkl, 709227 FOLEEOHIE LS N B TFRCHA . T4 S L
TLOBRUIMANBFIETH Bo F0Y 27 bOSKG « BIELHD « R 7 A
ERD, By RO TGRS RE OB ITEbNAL IS, £
27U IR R A R B . P DMK » Ty RERETE AT T &k ->T, #
BT 4 — Rty 2 ARG & 5101 Be

3) Fuvxy bOTEEKE YD, MTEOMME, MR, TuJ s MNUEEDSNEY
Ty BEk LAY & I - RUGEE BTV fod. TR MR 2 BB 3
BIENTCE, £, HEREOD v UH AN NEBINEOHTFETS 5.

%, PCMEL (ZOPP) L2WTORMIE. UFOBH (F~TCTZHT) 2BMES

N, '

1. ZOPP Flipcharts

2. ZOPP (an intcoduction to ihe method)

3. ZOPP in Brief

5. N0y b-TOV Y bOERKHOIE

ST 72— X204 0y b Fud oy bEEOL D BERICERL . EE, HEE
BALTIL » T NETH BE, A - SUISNELG. RURFN, MHNERSED . TRY
Ao

AW - BB LTI, B3 HTEA LR EHRNE  HARERETE St
WA b &ic, MBOREZEN LI ay b 7aYs s FORE - EEARNEYETAIE
HIFETH 5, :

Fif - EH MO UBI BVT, RETAXEF RN 5,

1) RN ORI - Hik |

2) —V—ORERLHE « N IFEILFRE Ik

3) 2—¥—hoHIRT AREDRE & T ORI

1) a—HF—LDORPYNE « 2—F—OHIE (P V/AFLOFHE SRR

5) 74 —NET—Uxy bOBE - HE. RUS ECEORMERE - Y 70— | Fk
6) MEcOL—F—-FRR2OWH - I - BEHEL

7) SECOHHEORE « HTF

SO RS LOSEEABARRT DY 2 7 M AREERAEE, TSEC

—103—



ﬁﬁﬁv)~ﬁ74#wﬁf1~§lyb(tﬁ60)méﬁnww~§ﬁé(H%)J&w5
RIEEEEE AT, LRORNMEERR L ORMRIMNZ N, 1D L REERI
VAN DT LRI SN R S0,

Flee 74— N oYy bOHELN, Moy b 0P PORGEDF—ITIED S
ADT, 74— F 2~V v hOEH LML, SECEORWEE (SECOMA LT
Ao REIERQET BEON) U Zb— b (RERFR RN, IR0 E D
TSN, FEOPHLRED, F) P V/\":‘r'\)I/UDFfrﬁ'&S: (SECHhs 74—NF2—Px
VR, =Y ) Ko WTHEBECRN T2 4ENDH B, '

S - SIS DI 3) OBERE (P V SRMBMEIK O H & OIS O
ENBECHSB, LROEMEKEEHICEEE. NMay b TBY 27 PEBVT. SECH
PHLUSGIUEOHETOERE LTRUTOLONED 5,

4) Ay b Td ey PORERERE (O&MIXP) .

=Ny 7 ) =B, Sy 7 U —HiABR, OB, ElER
— T4 =1V POAEBE OB EY
n) 4oy b Savay VERPOSE COREERY
—~SECHEBOANEL L CLNELEE
N ABREREROLDIKEALTTEL{ HEDHHS ECORTRARRS
— A EREI B AP VY AT LBAY (PV /SR, v bo—F—, Ny 7Y~ &
B |

ChHOBAE, SECH. RIS LTa—Y—hoBld 2BERER L - TED LT IUL
RV, FOBIKA—F—~NPVIRFLADNET ¢ v MK UL BROD S 5 &4
(willingness to pay) ZikE T ALEND 5, —NICIF, 21—V -2ZINH>BROH 5283
PVYATFLADBAILL > TR TELr 0y Y Sy THOBBRAEREGLEEZ SN S,
L=, H%ﬁﬁ%ﬁm%mf\#uvy«5y7mnﬁbnrm5%ﬁﬁélb<ﬂﬁb
THLIEDPEETH S,

BEHE T, 2 —OFHOEEFE,I L0 I X FMTEL D ERINLLEHORA, K04
WIREINLA, BEOHPEVE XRASMEREV. LhL, BiEOENENE X, S
ECHAFREELL>TLEIDT, [MohOMELHLS I LHVBETH D, BIEHIT, B3
HESWTHA LI, P oSOy —XTid, () o) OB LTI~ —hs DB
STWATD. N KOWCRT I VAR CHGOEHICL - TH-~Th 5 - Thd, AR
BOWTH, B SOHBOTREM: &/ E A o OBEBO A Gt % Hbt TR <X TH 5.

6. FIHFFEORA b | : o
72— X 1 OFBMEANEL PV Y AT LIS K BB EETEA R « S50 - WisE - the

—104-



M-WWMKVﬁb£5#®¥WWM%ﬁmm\7;mX2®N4mwb~fD917PKﬁﬂ
NREPGDPOMEEETE S S L Ch b, _
?%%mu%ufw\m%mﬁpvyx%Au¢5@%%&%@@%®E§MééﬁmAT%
Bty Ay b OV ey FOBYHC LIZ > THRBT AL LT3, BEL I, A
%%%@i:%ﬁ&éﬂ{myb-ﬁmﬁxﬁFﬁﬂﬁfﬁbﬁ%\*%$¥ﬁ§%fﬁ“l&
BEHUIOICH D | ARIRATYTH B O RIEESAER SN S LTy Afay b Fay
7 PORUMEST B ENTELINLTH S,

NATy b FoY e 7 VORYHENMT B EXDEA Y ML, RO 2 HICERT A E
TE B, | |

1) L S0 BB 2BOFRELTDPV Y27 LOKT « HEnE Yk

2) A0y b Tayay hOKMEARHI DN - MBI - BEINE G

1) Tl BEILY 7 D BT b HENBIEEEETHH I N TO B/AF 4 — P AFRER
EHBUTC, PVYRT LADER - lid#VE T, BEELkETH, 8oz 74 9 bTH
BAMDEN (QMER - 815~ 0%) 212 LhE20, PV YRFLALNEF 4 —F
JVHEBEO I A b (WHEREEETU AL Yk a2 b)) OELRITE S, B s o,
WATR U A V73 ADFEHE . HHFEL, BHO LD ORISR - IHOFESZ 0T
g %0 ALy S 7B A8 - A7) v MO ATRIEEX, AFOKICEEL Thied
BIENERTH S,

2) oVLTE, BICE S HicB W T B~ D, LIS ECOMEEED (WAL v b
» TR MREERESD) EEEIE (BRI L CEATOWT BERTERINO ST EAIT v R D 2
Vb, B2WBIE) OMNMEMN. XMooy b 7OV 7 FRERBAEENG O EIRESTEF~ - T
7 7Y —TCHb,

S01) E2) OFMICHVT. BAMET YRR EDKR, MOy b FuP s fD
TUPATE L EXDH, 72— X2 NELTE LT B,

7. &3040y b-7Fo¥ s FOERAE
(1) "Aoyb-7avzy hOEH
72X 1EBVT, ERARSHREINIEOP VYR T L ay b ST b
A4 5 O OMEICHRE U, BAAHEREREE, TEOHACH->TI TACHERLES
E CodRMFEREKL LD EMT 5o
1) a—¥—0#EERH
@ 7x—X1IcBWTEBLLINEBEREBERICEIOT, PV YRTLAREBHEENE
(4 PRE (—HRFE) 2HUL. KOBIHAFEL CRWAT 5,
1) RIFH -

—105—



@) b R
A)@mﬂ$Mﬁ®&%w?4 :
2 PV U AT AHE G (RRRERE. SRR BB
A) HEHOMUKS (SEC, Bir—Y = v by M. ML)

(b R o

© P VHRIEHTONSE MR RS A oW

@ REEIAVFOBREE VU X M. RAVORIE AT Y X Eciie 5

() WEYT 5D VENOR, IR D RS X OB

{a) —MFEER AM20W AT 10 1 RYYD 4NERESK

b) L (wx7/0) MEMOW 08T 447 1FAMD 4 WA

3) BBHE GREIL: BETERMOLE B3BOZL)

fa) PV,ixl 40Wp 12V

by +Swr U — 12V BEIEEEN

) avbu—I5— 12VH FIEREH

(d) FISEMEL. & BETH

() RFAEM /3y ¥ ABER, SRER, R-Awos s

(f) Sy 7y -—IE 8

@ FHGREH B

(a). (bl CDOFEEBRICH>VTIHZHANRRE LT 5,

4) BB L OEE

@ P V/SROVBMHCBE® & I BH0 05415 5 M 3G 2 — ¥ — IS BHL A > Tk
Fr @M ALEXE S,

(b) SECH. PVsSpEMF—A, BF—LEEHRL., 21— —ORKIZHIVT
PV a7 MBS 5o BIEAF—Ld. /2y 5> ABRIREH . SRERIEH. #—
M= MRS L (RBTHASE) O3 WREERT 52 &,

(©) SECHHAIE WHEE. BEY 2 b, BHF— L%, BIHETHRLLLD) %
{EREd %,

5) MEE - M

(1) PVYRFAEME. B LEBML— Y« v MERSIRET S,

B~z PESECKRE-STI~2EBbI. Y AFLDNEH, BaHll,
Fhiih %y 7Y —ife, B OEHAET,
N, BHERADT— Y — i, B LOBEEEIT,

b} % 6 5 ARG, RRERIRIE L. X7 AOBMOEBAERS - & EF 5

M, TOBOHELEEOL 310 20 F 8205 Tk LTt {,

- 106



(©) T390 1, FHIEL 165 5 008 MR A WAL L, 2=~ O -

CORBEETT, &S0 THEL ESMRT B, FHET L,

@ PCYRT AGHBIEIC S SRS 5\ BT O - % P VRRIER T,
S C + MM & OH R E DT HbTH < & &0 TORKE I T C ABAD]
&S E COMRTHRT 52 & | .

(¢) IHKIASEM A . SUBEHATEM LT, M55 710 1 CAMARIE S E CTH 5,

(1) SR - HEAEIE S LA S, SECOAT o — 13— hOTFR Fb—2 2%

790

1) PV Y RAF LD

o) 7 DRSSO

) “ o O

=) 7 OEWE S K%

H) 7 D222 T IILOIER (EEEEF Y /3AGE

(2) EVH) V7B O T MR
72— ZX1TCEBLEL B D22 b FHA L ETFHHECH LT, Sfay b Ta
=7 FEME%, TREECO>VTOXREE S MESECELATHEL, w2y —7F >
{EIRIZ g 5,
1) ERMRED
(@ MPEitEBh. PVYATLAREARMBTE D, TEUEh -G, TORA
(3
B v bo—F—@EFAEHL A, 8L 1SS OERIZE,,
(€} /Sy FY—BFARLBELEN I - BAORRIE D,
2) BEHNETAI
(@ /pRIT s —-EILFEEEL T MRO3Z PR E 52
(b) M —EARES) y FERELT, X MHIE I
3) MBI
() SECOMBIRREE DL -foh, WY HEERM THREZIHRTE M NILE
Zohih,
() 2—H—Do—ZXEFNICAEIBBE. EOBEETH,
4) Sk, KRR
SEC. W% B LOMEE SO HE - R E. A% 20 S E CoOM - B
e DRI HE U T RERFMEIT Do
5) st
AT 3 RS H RIS HE U TR AW AT 5o

—107—



8. ANFEEMABASAETORE
kg5 7B 5300y b Tu ey b L TH ORI BN D WIS M

S
SWATT/ )9 7 ARSI UORBRITE S S EIES %,

e o

(1)

L NN — FEBOMBIC B A P VBTN & A B R IRE T 5,

1 75 # AL TR MR O BERS BRI

M A XA R B R O SRR o3

(c)

(d}

— kv
PO & ORI |
SRR —ENRTES Y v K, SREUNUF ¢ YT, PV YR AD 3HOLML,
B ULy 57 EOEREFHZRYS )

F0 Yy b ORI

~F0 Yz Y b OMBRRO AR

T Al
— R NEERAD MR « B RS
Ly

— SR E R & AR DA
FIEDRT LR
— MR RIC & BRI & R
Tud e FEME
PV Y RT LDEEB IO
B LR (6 5 T EOBLA T RET 5)

(b) aEse. AL

— AL D 5 O E

RS

-~ SE CAOENESORE (FitomitihoM4)
e - MR

— EHEHEBI DML - hFIOTER Rihr— Y= v FHEDL)
— B SR IBER % DR ROME - ik

() Mgkt

— B & ARERRORE S FEHA, RSB IUNED 3HETRD S,

(f)  FLRME AR

~ AL EIEME PR R0 C8 C BT RIMXFE PR RIS L TORE

(8) R

— AR

—108—



— 86D PR
— M SR
uﬁwmﬁ*vMTﬁi&ﬁé&vW*ﬁétt%L\A+?4mr&WLt$$f%imﬁ
5EOMEL. LOBRAMICIBICRS, €2y o/ PREBNM bR DRI
I DMER « B REAMUSTEM T 2 L v o R BRI A & 54 & 34 R
T5 &,

9. SECOMHEME - BEEHMLE, AMEHNORE

Tax—=RK20DR 0y b S0V s hORMBEHLT, SECOMEL - BERAGEORK
ALl I CTHFBL, o TPEISN TV EABFELERL T AHICSECIKD
skBOHNTOBEENEZOEREE (LA, WO SOBIHITE AT 5 DI L EBE
DOANBEE T OBMIE, 5) #8ET L, Moy b FoY s FORBHEDICITTEDR
LEBRBIRCIED LI bONRE ot « FREOMBRESIE o H0EFFMm L. R H5H70E
BARIOHEE 20T, TORRESECEEML . ABELEFEA, DS E ComfbRIc
Eh ARG,

ATy b TE Ve 7 FTONMOHEA v M. SECHASRBAFLEEHENTIALT
WS EENA 2O E S, HIBb U AL b IR PEFRENSIEL, X SICRROANES
EFEROT-DOWBEESELAER LTV I ENTCELNE HINTH L, S1Tay b Fod=?
FETH, SECHORKERICROMOLZHOHBEEIFOVTOENEINESECELED
SEMG L. AT A o WTRILRI THEESER L, ARBEL L F -H RSN S
HBEBAEELNLE DT B34 29 5, 2& A, BB /mc>vwTik. PEDPOXIE
OEEEMA . VALY R s DA PEOBERH A VT, ECHEOXEBO RS+ U/ A
Bf. SECEEBRELAIENEZ OGNS,

COEH, ATV FOBAOHNE., SECEHRL T, B L T BILFEEEE
WELICHBZETI b TV L&D, 72—X1, 7=2~X2%BLC. SECOEHE
HBOREBILOH oW FRIFERMHASHOECERLTO (I EPEENS, SEC
MET~OERERILEHIED I, ATV 27 PERUEHHEIN50TH-T, HIZPV
SN VORITIRRE b - TIRES T I N0 TREV, ZOEWT. SECOAR - HEN -
ﬁﬁM%ﬁé%mwﬁﬁ&@ LoD &'y VILT, BEBERbES ClcT 4 — F/3

7L TCHETXLEREEED ST THEL JEDPTFRETH L, TOERDHINE., FAHTH
ALtFascs beYA 2 <wxVA Y (PCM) FHROAHSEME, HE WML
FEARTR AV b DYy ML BRMIFIEYR T P ARER R E R

—=109-—



10, 7a¥cy bHA bAOTIER . :

TS DAL S 5 7 i, U SRR EBM Y 5 70N AOB LD T304
T B LD E BN S, PHEAIIE. Er=XoakFbik 08 1 ERR Tty 2707
ANFaunFFETEL, S I o o

K\THM&M&?U@&/U?&bdﬁ%%$kf&ﬁ& FEWOHRC LS LTITHER
lhm&?\Tﬂﬁ:miﬁﬁHéb®&@bméo

N, w3 A, J AR BEME b/ﬁﬂ@¢ﬁ7ﬂ«7ﬁfﬁm}PTﬁU
W SN YA LD TEN (2) MTFU3b0LBbha, wohict i, I(RED L,

1, ST EORMOHLE
AR ER L b F Y S ZHMEALLEE L ZOLF - S PR ARt~ S E N5
s & RO EB Y, '
(1) — 8 IS A TR i
@ KREBGEEH SR . 408
BERNRBEER VY 0 v RKIBEM
DC12V 40Wp Ll {96ke
BFEE -5°C~+90C
<+ #950emx 1 m
@ KBEXTBEEL) B M PV/SRIL2HH 1040
TLAEMfmE bR
BRREE RETGETET LI LBAT Y LA EAR
. G. LEf2milt HEMEE
@ ABABBLEEQ)-- - BREEMSE A2 280 1088
T LA AR SELLE
BTN ARIRSAME T L RS 2 b R A

ZREIBSHEME0
@ avbu—-I-- - 204
- A '
"AKE 80Wp BlE SWHEDCI2V
Rl TA
) [8H%
74
B/ DC 12V
Bk 3A

—110—



1 il
BHFETE « EACER 1M G
i S i T
@ NyFY- 2041
DC 12V 100AH
PIBIERERIL (759 K747
Wl tid  BREERIETS% 100044 7 L L L
BT ORBY 4
® TEBLUY — 40 24 v FH 203,
i 58 Rtk RE S
Ezld v 7T A v — 7N
ol yFy TV TN
2% 2mm? X{335mm®
@ ekl 204
DC12V A 23— F4F SHEAT
BWHLE &9 L RAEEM
(2) 2 "R TN HARSE TR
© KEBEEI SR 3245
BEE AR ) 7 v KIBE
DCI12V 40Wpllit #6ke
BERE -5 C~+90C
ik %950 X 1 m
@ XENBaEs) - B—Aw b P VoA 8K 9 %
T LA EREE 5 ERLE
SEREE HFREDENEBTLIERT VARG ARYE
G. LEHzmbll EBMEO
@  AMGHEMEH@) - BREEER 208 HH 2 4
T LA AR AmE SERLE
WY BERIESNENE TN I AT U AT ARR
Bk LI @M S S
@ ovbo-—-35— 1644
N
RAEAR 80WpLEll: ®HEDCIZV
B/ TA

—111-



Ll
0

|IE DCI12V

R 3A

1 [l _
MFEE - BACRERS LR HERT
i $5 17 g 01 1 4

® NwFY-— : : ' 163
DC12V 100 AH
HREMERIL (75 vy Vx4
g Har. MOBEETS% 10000 1 7 L
AN CORBD B

® BRELOS—IFN ALy FH | | R
i 165 i B AR
Vi lbF v 75 A ¥or—7 X
V=R =R VIV R G e
28 2om” XX 23 3. 5mm’

@ M 164
DCI12V./AC 100V A »r3—{
18SWHSEAT @ L H S B

(3) Fiidch

© KB L | ' 8 1%

HE(1DO3 & N2 [E L

® avbo—3—

AR e
A i~

@ NwyF— : . : R
fER)®B £ ORIGIE U

@ BHBLITF—I1F+M A1y FH - 13K
HHN®B L TRIEKE T

® AT S N

| RO B L KRR T
(4) SRS B
1) HEE

T —112—



2) MR
3) SRR
4) G
(5} HifF
ASEHT 2000ccy 59 R Lo s T w7y 4T
FHoNw R
il OKBESOentRI) AT
ANT =0 (FA¥ W7 4 Ly —, R 4 L5 —{ih)

7 = = RTCBO T KEARERMOH b H3 - RO, BRTE, M
A Yy == bOUHE. BTE - GRREIY - S - KRR - SRR 0B KON A A oSy
POREMIATIO B, SO % S L O EHHIMO S B C ORAEMBIRIREATH N
I IUETE 5180, | |

12. hovy—n— g h

FYAZGRNE A I 5 - MEB L D IR T X BEESSABE. S/WEAL LT

S/ WIHBDOAPPRDIN I IS E N TV A8 Th 55, 2 OBBNELE L FIRT,

(1) #AFORLHER. (S/WEVEL()

(@2 FVAZRANOAE., RAWEhOBAER CHEORIR A EALRE - HETFIHORE,
(77 1(2)

(3) FAEHERMOEBAICEL TOMB £ OhOEED R, (813D

(4) P|EMCK L TN ABREHF T 2HEHR. cO0FHESO%M. (F164)

(5) MEHET 5RALDOECROZOESLOBHICHT 20 ELFETOMS, ([F16)

(6} B S IHIE D A DRI, ([ 1.(6)

(7) FMAPEF -5 - XF - BYH - SO AR ~OFH LATORE, (& LTH

®) EREEOMS, (5 1.8)

Q) WENEOEFBRAICRET 2 ROTFEIN. (§2)

a0 #MEROAYT V& ——rELT, MWE * S E C OREUTRIFER B O REIBR RS &
DPEE ([ 30D

) WECKHELF -2 - WHORE, (@, 0D . (depend X T Phase 1(1), (3), (7) Phase
H(1) (2

W@ A vy-—-S— MEEEORE, (@, @) . (@) (6) Phase (1)

13 #3579« RUATORBEHRCEGBMORM, (7. 8D

10 WEcHIBEE XN AHE, EREERTEBE - AXT A YHDRM, (&6, )

(15 cpKIns Xha AR - SlEoRE, (&, 6)

=113



B BT 77230 F Ly 7 AGWHLEE SN BDETRORML - (. (6

(D WA CIM O M « HEH - B E 3 A BH LI RIEORM, (7. (7)
19 HSTWEORT. (F. 6)

19 MEHEM OIS, (Appendix Phase 1 {4))

O REREY A b ORE D & O (RED

(21) MEHRHEE & R MOME (Bl Phase T(L)

(22)  FATBEM OB KL TOMMTE S S~ OWERE (7 (1)

23) MAMBRHOF U S XEROWE 5 (1) |

(20) WHRMBEEHOEN (7 (1)

13. ZOMOAEFEE _ _
HAELDF I NZMHEADT 7 RELTIE. 74 V—BUTABZHEE ST LRINTAS
Kb B LD T D, | |
APHBAERE7 4 V- o F O MHTIC IO T IARMC LD Y TN Ad s
4 V=T =Y VBRI E D 7 F 7 FBHTE T UNADHERD b0 HUPN < — ¥ v Ui
TR0 77 F BB S INEVIFETH -1, MEESHOEHEILID 794 b F v v
BLENR. 74 7 RBIEDINEEVHFELFERLAOT, WIHOA— o FJixA
AT B8 & AIICBRIBES T, 25 9 2 VEFTT 3 T &0
(FYRZR -3 70Rx o 7HTESTY 2 7 MNEREBMARSESRBO T &)

—114—



e

5T BLHL A AL

1. 462 S okEEORE _

THIBNERNT. 19914F 8 HOBHAMNBUEIAMNTT, Yuv ey k%4 FEBBILY 770
@H%%%Hmfmﬁbtobfﬁl%2amﬂm%ﬁﬁ&ottw\ﬁ%ﬂt%ﬁ@ﬁﬁ%f
TR O LA SDOWE I 12, ARBEHOBE L5 X510, DT HIERMS
%o

THHRELHE, T —F B b ZFHL T, AF 274« hF A (EEF ZX7) OED
EOWMRL. FRA TR, HAa PSR, YREZSSEL, TG aoRERR. TS aukh DS
By PT 2R LT, Mo TR XA, ey I sk, TT Y R EBE L. €
NENOIEHE, PIVETATOFR, KEWEIAT IRETOEORETH, 1 FIK
S — 0 ADA V- ORI T\ B, '

ToFdautid, 44y 7 70RNAFEERENTSY . BUEFRBOA Z b 2850 . FHH
RS S L dE5 5 o2k Bt ch 20, X AT 237 2 %D
M3V, FEHEBFEASR T OBEE M ->TEY, 9L B0 L WEE T T8/,
T4 a oIS B IREBETSH . BY 77 EMBENTE S,

T Ao OERIE. BEAENBIROBATHD., BEREBETHLN, oy 570
FEBLDEREBENTEREEE > TWV5, ¥, /U1 LN 3 7 oA EOFEEN T4
EETGENT, MKBELCWEI0F vy ET Ly FIA—y (RYoKR) PRSI ES, ROT
M, 2377 (AaF o VEEHRLELELO) ( AU FRENAY L OROEDOMTR (237
SN FEORBPIXELTHOONE) HFAKELT, M7 57 CIGEL T, HeElRAEBT
WBFIENE WV, FHCdDiE &b 1 FOELRB D, £ 2 CliREPERE (A& - #4110 X7
=y FHELGNTOAR) P2 aFOARGNRTEENTH S,

AL id. ECRFOAR, TAVABOT & v VEFATETWSLN, NI A O L
OFEHHE I NI, BUAMIF VI NRACEIRMEAET 2 THELE TYye VHEEI T4 V— -
A =27V TLHOMAGTDH b,

FOWEE, BEATENIWEY, AL SR REATH S, FOMMICE. REHE, /1w
P, BRoMVErHY, =7 ) BH LAWK IRTVWZ, Be=T Mid, BREVLPLEED
LTI LI E, BRI OAENG IS TH bo

2. i35
b4 5 D cORBERELTE, HOZOIHC, HBiEE, 4 — M1, by 7, P—THF

RNt s, 770 FFICB3EBTOBRTIS bbb - oh, Hv U vAAFHREDD, &0

— 115~



HABHBIREALDNEY I IHhODEDTH -, |

M4 50 & 035, THRHCEBORG LT y 7 KoMINTX 52 & bdb -~ THRAT, 1
ROBVNT v 2 H TR T T NBE T TOEALBLE N,

ANBH IR TH 2% V23 ZAR, ANSOF LWL - 8 A b B I8 T & STFHBM T,
M55 7B MAS AR, A0, BLEASSLEIENTOS, IIAPAEY b
TV —BEBEALTRTORECSVTRIT SN, FLEEEFADEy FboTW5
REEHHITH 2o WP, MY ST HE. WEDEFA « Wl LBEHE b2->TEThY, v
3708 (HOBET) THEO LM ARIMT 3 £\ 5 2L Ch b, 675 7Th, EFA £
H4AFKTE, BHic. HAZEDTHEO EF A Fi@EH S Ehb 5,

BMCWTIE, BEAEOEENELN GO T 25807 -2 b - Thh . o dib
NTOBA. EEBEESERAENMIE— 7 —F— FLER LI EH TV B,

3. HSOMBE —vRx7N I vRE, B BEHSE —
<A TN _

FUARORABBBICRMEBVLOA, TR T (HOBET) OFETHY. TONE
IR TH Do <2 7B F Y SRCHEDODOTH D, EBICL B &, AXDELKETH
St T B, WEI B, HETASRBHORMEERALT, SVBRETRONENOY X
FITHBEVD, COZRT/RE, TOHR, A I ETITHAT ENSD 2 ADHHEN, HO
RVBI IO T A B EAE COB2EHIRL T - ¥ic, JThHDBLbEE -
FoEn D,

27T, BFEFEORETCHLEALDIEZ D HOFEHES (village council) Z il
L. FHBIObH LS OWTORSEFN 5. 2T/ SCORTEHE .. HOEHELIED
. EEECENADORLE-TOB, |

R TSCH . BT BRTORE - THY . REGEICEE () IcES T &
KoTnB, Y27 COBBOMRIGTHELES »THY . G18%. AVOFEANSA, i
R ok — DR BANERENENN L OFELD BN, Hb, <7 Oh0RAHEE,
FMomo&EsERmL b, _

£ SZYN S TAEY ROBEHIE -7 2B 4 XY ZF I D77 % BHFOBRADR A
FHBLED., B OREAEET BB E LTEM Uizo 4 H T, TR0 7SRRI A X
NT. BAOEEZE T 25, v 27 ATRDENEDO TR, HHPTcRH LIS
Bl B A A A _

COED TR T AOBISHIEES. TR, 15 I E L LT RO A5, AN
BRI EALEL TV, BB, <X 775, HFROALDBHED SV, MakEdbL, U5
v 2 AT BBHTHY £/l = LPBRED LD &V M ORENE L N EBHTH B,

-116—



FURZEBNTE 37 QRSB TH D REORINT B2 X7 Q25

Wiy A BB S X E - FEHRE Ly BRI 510 TINL T
RESESS |
S R T NIEBOT, BRBHEHEL > TOBDORY ST R LT BHOEETH ST
A RIS HOKMEN S T EDB VD R TRBHIC IS TR ABUBE Hed!
KRS CETY SRR BTEbH B, 72 Rid, AWEMEHNT b b inA, <R 7
W LC, HoBNEAEHLTED HOT oY 7 boRBLENRET S, 7w id.
MoMiRs LTHSEXhTEY . BERRLTHTHEL oY 2 2 bEERT L LTS
5,
CBNOUZeRE, BObicE L E T B Y — e 2 2ARM L T BOERAET L
TWABHMIIYWTIERL TWwa, Bicid. M ITEE & LT, Bia#a(island coun
ei)RH LD, VoA LBEBHENATIMCEE L TOWAEAL v 7+ —< A EEGCHD . B
DB LOEVHINOBG I REBI AR HEARLLTWS, Yovr S BHIEHED &
WHEDN S, BHFRLOFERI S LTI EFRLTET. v ov A EOHEOEL BlHa
KR DRAATHWS, U2 2OBICEY HHENZIBI L 1978E0RE T, ~NVET?2
LR EDOTIEREN O, Do RSO LD 2 FOBRMEL IR0 Sh, hoEH L
Batohi, £/, =951 ETH. BFERSHIHABNIRIS Vo w 220N E b 2
Eﬁ’ﬂ‘ﬁi{h:@bmiﬂt ENHY, THIZVETE, HFEOG LA v skl T
T OB Ty PRI ENH S

AR g 8 7 o ifcﬁlﬂi@ﬁ}ﬁf’ébfé‘]%ﬁé@fi&"%ﬂ%%t LTWwWa, s, v owrid MmO f
B L TV B0, LR OEEL A 58— LTTRIFTA TV 5, il v 5 00
FEHINLEHETE, Vv iOFESOFEBIIREI W,

SO H Y 27 RAOBIANKEN FIBIICH BA. F ORMEE L B ESHME A1 A
PHEDHLLWXALDHAE EBIW LV TEETEY, DL SEENEF > TETWLE LD
nTWha,

"=

F U AT, 18524EICT A U A A, 188BEICA T ADWLHMED I v v a YARERELT
XCLlE, FUAMRBEENIRTWS, FiRE LT, B2, 7027
4-TFNV%XF\NM4\M®ﬁ%\%»%Vﬂﬁ@@ﬁ»~7ﬁﬁﬁbfh5o

L. £YZ MUk > T, F )8R ADEEAL 2 PR E R Clob i TRITV, B
E U 2 MEEORTHE VOIS SN TE D . F VS ZAOKMPHEM 3, EHOH
ACHATVEHDEL WS,

CHOEHHOBET oD ETTATED, NOPIZ T R 7/ 3PERERBZLTOIHALE L,
F AL, <V F X AMNCHRIE 2R T S bEBL L > THEIN TV HD= 2T /3%

~117—



0 LELOTR T AOEMNIREBH LE L . HEDHEE L COMRAD LT WREHMN R
X3 b0 &bk, B LT SR

BE I BWT, HADPRE LCOSEIEAZ V. 7 1Y v ZHAE. B D SHAME T
& hEHELENL B, £ o7y v b ER L hWEEEZTE-T0D, b)Yy
2 HEOPEEER. WITECEOHE ¥ 27 Acfllad T hich, HEROFR, & HE
A& o TR SN TOIBRE, oS L0 LAUDEN -l & Wb TV 5, 4T, 7
by 7B, 770 4 0T e S A RO TR R R L-*ciksb; FTAI IV TE
Bl EEE L TVE, ChoDEEOALRE . BEIPMENSTHERD ZATS
Phohid, FEAEHLYETVETOF R v M ERAOEHK LWL,

Th. EAEVEAEE IMMETALRS BN, b AT AORFMEE b »TED.
CORFRHBLZOMNTENE VHEREIADE VLD TV S,

:@xﬁﬁﬁuﬁﬁéﬁ%®%ﬁm%ﬁﬁ\HK&@T&H?$TN@v:?%&bL@5%
WhHEDLB, NG ESTHDBFRLU>TETVBEEIADD D,
etk . | L
SafiES(island council) g, 196TARELI%. BT LB N TV ABIFHOMATTIENTH
%, FEL2OFBUFICERISEIN 20, PREF, S bHEYFENREINTE TV S,
FFFESOTLEINL, LB - RS LERMISHIRT A LD, DT oY
= 7 b EHEET BB BT, |

UL, —@AEICHd 32 BEESOREMIDR V. BEREGE, BRI MEN T
N SDFEITD Z->THH., Lt THAETO oY 27 bOPSE b PRBEF B
TRINIHOTH D, HEIE. BEREFICEELTH L0, %ﬂ%%@iﬁgﬁlliiﬁibf\ g5 3]
EHY, Liati-> CHHEHRLSOREOULLMTMAIE, 7 = R BAEBCEB L DBV, B3
BLOBWMAKL, TEATAPHSEEFOMEXEZLHbETELT. KEEZELMERIHEE
LTWABIEREL, _ _

BB, FVNZDHE « XL - =8 - BHEFHE I >V TEL “Kiribéti:A Changing Atell Cal
ture” € Institute of Pacific studies of Uriersity the South Pacific T, 19854F) 3L
W,

4. HEOWE - 7@ — REWAEEE — |

14 5 7 ONROBEFBIZ OWT . BUFOBIHI v, WE—FIR A 475 Z0EHE. 19914 1
Fic. AR RLE—ENS B CIHBLTRIGL 27754 2 ol e 0w 300 F — RIH
CHD . COWBRMLE AR EAZE THICENT 5. CAIRLBE. 7/50 2 0ftcon
IR —FIEBLD ATIGA $50 URIE) ~A $200 (TH) ~A $T88(EE) THD. 4
TAGICHET B . AB600 (BE) ~A $2400 (F4) ~A $0456 (7)) &4 Be oIk

- 118~



BUBHRER OB, 7/ 2 o3 BEITERTS 0. BEASORNRBBIFLD
MEIRERTOS LS HT, I8 5 OO & QTN RE > TV 5,
CBEEITEOUMAS &L PED PI9SSEOT IR TEET AN ¥ —TEHA L R L 7243
ORI LB L, Kb D OTHBATIEE. 555 710T, A S 8045, T/AT
RISTES 62, 2P BICTHEA$50 L1 ->T W05, %O 2 DOBOBRBTHEUL, M
KBUSRMNEHEEL o bs0T, 754 auiERILS 5 VONETCORENEBL LD
BELHEINAE,

4. BToMEROMAI L 5E. Ly I THTHEMR, BLOURESIRTO S E
WO RO T Y R RSN R S AN T W, £OMENE. 7T Y FR R LA ECE
(L ECHUBE L > TOBABED T ETh » 1o EBIC. 77U FHEWELLES A, PV
YRFREL > TOBRN D 4 — SHEL . FLTTF 2 THEEFE > COSEELB D,
ADOFFE LB L OBALMGE b > TWVB EDHIGEF T 12,

REOTMRARELTE, A, 375, U ¥ P A0 EOMTRHEDIRADE0, M5 77
AOMBE. RCHER (X BAOR YA RS B4y O < BRI D oD FH
Do REAFEMTHNTO LM SR -, WKEEKOFR v 7 LRELTEY . K
R b,

CHOOHEHEOESERSE LT, K. BAIGS, BiRd, 4 /391, €7 —F—
FEDIEADM, TilEOBMEOWAP, HE~OE, FRADBERDIIAVENS L,

5. EIkRE
AHBEF (PUB) . R F6E THKVOREBHFICI D EHE TR > T A, H
2 ) kKB, PUBE LT ERERHOREREDOTHIGERMERE L TR,
KU FMPUHEI B W T, MIEFAIBEE LG, PRI PN A TSR] FERZ 5
2584k, TTYFM, 2UF ZIANTH - 0 HARMICNE T 1 — L REREHRE L.
FARRRICEE L 0. FEP0 074 2N RICEM Y BE b LEEEBIR LD LT
Foo KESEFERROM®RIT. R, BB IO+ —ENLEOHHICLAETIETH > 1
PFle. WE LRI BE 57 4 — AP P VIBROKREKO EBD .
CRAFR
PViZ 147 40Wp/ 3 18 FEOBIICHER
— 71 A F5%
PV 1 4f 40WpSEL 28 TR T/ SORINC i
— RN TH
PV L
HEDT v — NREECH. P VIR 580k « BOAHL

—-119—



—~ %58 1K
PV &L
INREF ¢ — €0 (2KWREE) AP L. 28y 7 U — &MlA SERTF LA, EFABE
Ummmwmurﬁb\e%ﬁ@ﬂ&hﬁ@rﬂﬁ%@&bruao -
=TT '
PV d~5#f 40Wp 1~28 "»iF
g, <R T AORE, 7 —EAEGHIL BT A PRI 6
T UF XA | ' “
PVifiz L
FEDT v — MRTCE. F RS HERE, P VR4 2 Bk - h‘@:l‘,\rf)“f:?ﬂ\
SOXS. PVHRANMIDBASHTOAH, £ EASNTWIELNSSH 55, HHk
ELBEORBIH L, SHARNSKEZ VD, Sy T BREERY, Ny F Y S S
K> TLE-TWBEITH B,
B T A BEOBEE SWOT, P VERE X AREEEE. /Sy 7 ) —OFRKEL I
FEAY hO-F—5REL. Sy 7 ) —OBIEE Y CHENS B EBbN 5,
i, TR T B T A2 E Mo 2HmEL, HooM—0RETHHD, SLbDL
Hhh b, | | |
Zofp. 1991 1 Ricdby S oo 7 A ook bBOTe mxbF—FHERIIC L D RESTD
Nire TOHERICL A&, WEGUL, OGRS 7 Fi. ERERH 1 7 FTC. B
T 3
(1) PVATFLOER/BREAR
@) PV SHLAEHRRIRE (9:00-15:000 H IS EIA ez X AT L)
(3) P VS BfHEEA R EY
) FERBHEA D Y b —5 —OFAH
(6) EBHM Sy 7Y — O
(6) HHEEOERILHRSG
(1) BROWHM
(8) #3w 7 U) — IR DA H
9) Sy FY —HOKRE
i FMHA »FF VY AORETTHY . ST BHEL LT
7. PV/SRLOBIML, B/ BREERTS :
O, HESHEBHL. QREEEIERT S
s PVASRUOEBHEE B ETET 5
. aviho-5—F@RL, BRERKES TS

—120—



R EHBEHL Sy 7y i’f?ihﬂﬂf“}) A7 NS 5 ) — oA

A, Bl O YRR AR A0 4 5

b.ﬁﬂﬁﬂ%%‘?i.& DBHI N

Fo Ny T R A A

Y. LInBRE b U m oy R A LRI & 2N SR DREDEHE S LTV B,

X [ ENOR AR, BRHADLHOT w4 — FHENS E CI L DITHOh TV B4,
SRR BE. PV YRT ACHBENS B, MAOHHRE LiET 5ENRNS0%HME 1L > T
BO BRSBTSV EWL 5. M, B, BARBMCER L TOTheRr I
OAENHER L thbhid v E V) FBEEIRICH L. Sk, CoBRES ¢ MR
G BIENNETH A

6. ZOMOTRILF T

LOBLAE A S 19854 DINC . Mk & ARZEBEHIERL & LT44, 000 kI DA X iz, $HIC, 19854
Tld, 6,500 k1A% - & SUZRHEAIAEL & L uice DB 3,500kl AADO (BB 7 4
=AY | 2,000 k1S mogas( EEHHLA A Y U >) 100 klAMUT . 500kl AP = w MA 1HI
400 klhiAvgas GRZEEIH AT Y U ) Th - Foo 1986FH 5 1988EED RN, 3, 620k] AYHUZHE R
BHE LA SN 20, 000k1A4h FRIEAEL & L TERA S . D5 18, 00kl ANVHE S Nic, 1989
I Tl 6, 360k] A BEBRE S L T@A X oA 6,510k 2NHB SN, 035, M
¥ 5 772F7¢5, 156kl AL, BHO. ANDOT%MELEHS 5 Y EUADE T 1o - #7564kl
ThoT. _

Y 77 B 32 F—HBE, FUARIEBYALOEEE~SD &, ARV ILDEN
S SMMCEMLTED ., U/ 2 2BAMBOHM0%IE Y 7 7T THBIN, BOD10%
2y 7LD (&) THELTWA,

FEROIALF~ & LT EEROMEFINTOEHEYEEE. By 37T, AFLICL
KD A BBMABEZERT AERICH L E0hh->Tnd, 0XDRENELIhTY
BRUATH, STUDALD, ATz v a2 L. BOD 3%, KOEREHFvEsLLT
HioTWah, LIl HIPEEHBBCHIABONERTE., KIS oha g & LT
L TEBD., BUFMEROB TRV TWAAREN 2FF->TLwaHDA, BHALLTO
iz adMiifg LT b,

T, G0%0OTHZAF -, N4 A2 ZATHEDN TN S, 198MEDE P UDHAK
F2E. BT XOMMENEY F TR 1.2 kg /A day Tholchd @y 7 7R DONE
TIEL 9 kg/ A/ kg TH 1o ABETH. ThBEFEH LECTHHFEPEZIVFICALDICIHL,
3 ITR. HRF XD o E T oA TH 5,

B ERHE . S OBABEOERABILLE D &, PR EE MG T S RMGTEE ATk

—121—



AADS, DRV ORIRELEDR B T &0, M LI RBHA B £ 5 1000 5 D LR i B
S Eo o kedhy Kl L, |

— . 19904ES E CAULS 5 7D A M ORUFHETR E LCHi -l "RECHI S
TN F M C LB & FHeE oMo, LT BB LNy T~ GEEIL) Aibh
Tz, 2R HDWAAR. RS Y UA IEE TR R T,

LA i i B BMImE . BUE o SR
e/ (A9 (A$)
4] i A1 I SN 14. 29 0,75 10,71
Ny Fy— Ry 3 0.40 - 1.20°
T YA 3.81 ” R WY
F—7S Tl =Y — 0. 76 ” 0. 30
L3 it N P S 7.14 0. 86 6. 14
ik 0,14 ” 0. 12
B 024 #” 0,20

AR ANF -PLiEoraNF-PAOLDELT, WA, BEAEEEIOKANRS 5
AN B OWTE. FAS— PESTORGEIEC . T REZA 0 ~6. 0n/secTH O, 7 Y
2T ABTEF6 6n/secTH b Mo T. 71 0BIROVx2w 7 AEED I VAT ABEF
WR—  VEREDZ Y FoBICBEREEIN. K{ALFHR TELTEBIEREIN T, 21
AT ZEDLOE, HELEKRPTHLIN, =7 - 0EOLOE, PVICEELZ o TEh, 8]
T B X 2RFERTEI3 A W, ;

KD RE LA EE SR B SO T, %R — AT 3 EE/NTH 3 MW
BOMETHLIED G, TR ANF L LT, BHIOQ ARG E,

WHREBIZOOWTCE, /N T 2—=OT Y IE » bR ToR—PLEEN LA, )32
FFQBAEER DT, kFETH S,

—122—



1. At 59« 7RG 0@ BHERHERLRE 7 v — st
(1) Ay g
HORTH TARANA SUMHHARY

EVALUATION REPGAT OF HOUSEHOLD
EHERGY SURVEY

HUMBER OF HOUSEHOLDS SURVEYED: | 21
SURVEY STTE: Horth Tarawa icland, dbackoro village
AVERAGE NUHBER OF PERSONS 1N HW: - 3.4

HUMBER OF HH WHICH #as
TRADITIORAL WALL AND RCOFiNG: 13

H1, GF HH HHICH HAS HOODEW WALL
AND HETAL ROOFING: _ i

H0. OF HH WHICH HAS TRADITIOHAL
HALLS AND NETAL ROOFING: ?

HUNBER OF HH WITH HAS HO SHRDING

Fii0d:-
TTHE PERIOD NG, OF HH PERCENTARE
G800 ~ 1500 3 62
0500 - 1500 ] 31
1006 - 1400 b 9%

KM which have shade
auch of the tise a day 5 29%

HOUSEHOLDS CHARRCTERISTICS HUHBER OF HH  PERCENTRGE

HH that has probless oa the nain household
roof, have other buildings within the household
coopound better jor sounting solar panels 2 103

Hit that has shading probleas on the aain
house roof and have no other buildiags
within the Wi cespeund better for rounting
solar panels i

ol
e
—
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HOUSEROLD CASH THCORE

HOUSEHOLD MININUN . IHEDNE PER NONTH 350,00
HOUSEHOLD MAXTHUN [HCOME PER HONTH $769, 00

TOTAL AVERAGE INCOHE PER HH PER HONTH AE200, 0

UNBER AND PERCENTAGE OF W4 HHICH HAS PER HONTH
INCOME HITHIN A RANSE OF:

RANGE BF INCONE fi0. OF HK  PERCENTAGE
ASC,00 - - 438000 5 251
A3EN,00 - A$238.00 4L 0%
A$238.00 - A$788.00 3 5%
USE OF PETROLEUN FOR ENGIKES
ENGINE TYPE FUEL CONSHP  HO. of HH PERCENTRAGE
T1RE iLitt,}
Dutboard setor Presix 150 2 9.9
motor - cycle Praais 1 i 4.7%
gotor - cycle Fetrol ? "i AR
Senerator Petroi 3 1 £.7%
LIGHTING
TYFE OF LIGHT LOCATIGN NUHEER OF HH Percentage
Kerg, wick Portable 19 47.5%
Kerno. Pres, Portable 15 83,71
Kero, ®ick k- -
Pres. laap Portable b 28.5%
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BRY CELL BATTEAY OHMERSHIE

TYPE HO. QF HH FERCENTAGE
] i 351
€ 14X
HAIN USES OF BAYTERIES
APPLIANCES N0. OF HH PERCENTAGES
USING:
Torches 18 861
Radio 11 3l
Tape player C 2 1o
HAIH YYPES OF BATTERIES USED
Siig He, OF U HO. OF BATT. ~ USEB FOR USED FOR
USiHE TORCHES £4D105
» i 9 3 4
] i8 {59 53 80
EHERBY CONSUNFTICY
fiveraae sonthly consusption of tnergy
ENERGY FORH ERDD USE UH]TS. CONSHF/EH
kerocsene fishing/lighting Tikt, 1429
cooking
Hattery 1ight batt, (B} 3

— 125~

USED FR
TAPE-FLAYER

WIT PRICE

$0.73

¥0.40

COST PER HH

6.7

1,20



hattery _ radio batt (D) 3.84
Rattery tape/player hatt, {0} .75
Petrol fishing/travel HE
fetrol transport o tit 0.1;
Petral Electricity Hit 0.24

YALUE OF ELECTRIC SERVICES

Rusber of HH would like to have electric light if the cost
of efectric lights could be provided for the saae price

35 the present cost ef kerosene and benzine used for lighting.

LIBHTTHG

HUHBER OF HH HILLING T0 PAY
A HONTHLY FEE LESS THAN $6.00 13 ar - 821

NUHBER OF #if WILLING 70 Pay

A HOKTHLY FEE NORE THAN $5.00 8 or 381

LOKEST HAYIHUX FEE GIVEN $0.50

HIGHEST HAXINUN FEE GIVEM $20,00

HUMBER AND PERCENTAGES OF HY MILLING

T0 PAY RAXINUM NOWTHLY FET WITHIN A RANGE OF:
/ANGE OF FEE HB. OF HH PERCENTAGES
£0,50 - $2,50 3 25%
$2.50 - +10.00 11 a0k
$10.00 - $20.90 S 251

- 126—

0L

HO. OF HH

21.00

$0.40
£0.85
0,66

$0, 85

PERCENTAGES

1001

$0, 30

35,14

$0.12

$0,20



GENERM. CONMMENTS

HO OF HH
THAY
Aldant to own systes 2
B not too sure
of what te de 3
Clinterested in
solar electrification L7
Dagree to pay the
aonthly fee to SEC 13

FERCENTAGES

1

bax
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@ 7 uwhr— hERX

HOGSEOLD FHEROY SURVDY
Ensrgy Planning Unid : ' SURVEY @iBHR 1
Winistry of Works and Inevpy

Date 2
ISLATD 3
VILLAGE . 4
SURY.SYO1 5
AL CF HOUSEUOLD 55AD ) 6
Ifumber of Peorsons living in the Houszhold T
TYELD CF WAl LCUSE
Halls 8i
(Concrete, Hood, loetal, Traditional) |
Root 8B

TWCH GOOD IS TOE WAT ROOF AD A FLACE T0O 1I0URT SOLAR:

Bxeellent — no shede ©30Q0-1600)

(Good — no shade G9C0-1500)

(¥air — no shade 1000-1400) 9
{Foor — shadc much of the timc)

ARE OTTEOR DUTLOLIGS I TED HOUSETOLD CCAPOUND BEPFER FCR UCGUUTTLG
SOLAR PAVEES? IR 5G, DESCRIDE 1D BUILDIGS AnHD LODE TIEIR DISTANCE
FRCH NIE palil JOUSE,

(Ycs, 1Mo} 10
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What are tho sourcos of money income in tho houschold:

Salarios & Uages 4 por 4 ' CO1tA
(Coverneent vorkor, part time labour, private cmployrnont ote.)

Pishing & per % 1B
{Income fron sale of fish or fish products)

Azriculiure & poT 5 e
(Sale of coconuts, copra, toddy, vegctobles, ete.)

and Crafts $ bor 5 1D

(Sale of hand medc goods,like fans, boats, thatch, mats, otc.)

Remittances
fron Overseas $ per $ e
(lioney sont fron relatives and fricnds overseas)
LIST OEER SOURACES ¢ PAlILY INCais BELGI:
{Source) (Amo_unt)
3 ner s TIE
$ per & 110
B Der % i
PETROLEU USE FOR IIGIISS
Fuel = Diesol, Kerosene, Freliix, Petrol
futonobile Tunber 120 Towrs/day 128 Fuel 126
Trucle Tormcs 134 Eiours/da:,r i3B Fuel 13C
Outboard !fotor BP 144 flours/day 145 Fuel t4c
Hotorcycle cc 154 fours/day 153 Fual 15¢
Slectric Genorator age/y'rs 165 o 16D hes/dey 160 Fuol 16D
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LCCATIO:

Coconut 0il lJo. 1

Coconut il Lo, 2

Korosena Uick 1o,

Kerosonoe Wick lio.

Kerosono ick Lo,

1

2

3

Kerosone Hick o, 4

Koroseno Pressurce o,

Kerosene Prossurc lio. 2

Benzir;a Prossgure
Bengine Pressure
Battcry Blectric
Hottery Sleciric
Blectric Lo. 1
Electric lio. 2
Blociric Lo, 3
Zleciric Yo. 4
Other ¥o. 1

Other ¥o, 2

Dand Pump
Dleetric Pump

Hotor Pump

Yo,

Fo.

Ho. 1

lio.

1

LIGITING

L 1TA
Locotion 1864
Location 164
Location 200
Locaticn 21A
Location 227
Locoation 23a
Loecavion 244
Location 25A
ILocaticn 264
Location 27A
Tocation 284
Location 294
Locoation 304
Location 31A
i@cation 324
Locaticn 334
Location 3éa

WTATER FUEES
Hunber 354
Hatts 364

Fuol R/

130~

Dadroon, Coole araa, Living arce, Extoricr, Forteble

IIours/d:\‘f 1 f§3]
E!oLu‘s/da\y 188
ilours/day 18D
Howrs/day EbD
ours/dey 213
Howurs/day 22D
fours/day 23D
fours/cay 243
IIou:rs/di\y' 258
Tours/day 264
lours/day 275

Tours/day 28T

Tourg/dey 29D

fiours/day 30B

fours/day 31D

Hours/day 32D

dours/day 33D

Tour S/d(.\Y 343

ilour :3/(183’ 358
Velts 36D

IIp 378

Typa  33C

Type 340

lour s/day I6C

four s/da,y' Ry



DAITERY POVSRED APPLLAYCES

G Radio -

38R 38D R ' ¢
Torch ifg,.1 392 355 3%
Torch To. ¥ . 401 L 405 400
Radio Mo, 1 gt _ 413 4
Rodio Ilo, 2 Y - A A2D R : V.
Topa-Playor I'o. 1 - a3 o 43D L 43C
Tape-Ployer o, 2 Adh - 443 o 440
ETERCY PURCLLSE
KEROSES
Uses = Wick, lamps, Pressurc, lanps, Cooldns, Aofrigerater, Other
Kercsene — R 46\
Emplonation of othex 46T
3 AR
Usos = Prossurc Leops, Transport (auto, m/c-y.clo, L t) Cther
Bengine o 478
Bxplonation of othor 47718
DILSEL
Uses = Transport (auto, n/cycle, boat,) Oher
Liesel 480
Bxplanation of other ” 48T
DRY CBLL DaTTERY PURCTASES
Usos = Torch, Radio, CB, Casotte Tope Playcr, Tcy, Othew
9V Sizo 494
Explanation of Gthor: 491
AMN Size 5GA
Dxplanation of other: 205
Ad Size. 51A
Byxolanction of othar 915
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Baplanation of other:
D Siso

Cuplanation of ciher:

Othsr Sige

Dxplonation of cthor

size and uses:

VALUG CF

IT clectric lights could bo providod for the enio
oroscng and bonzine uscd for lighiing, wveuwld t

et it e s,

SLECTRILCIRY 35RVICES

o price as tho present cost of
he houschold want c¢logstric light?

- 55
Lighting
Yhat iz the wudiun nonthly fee tuat the houschold would bo willing to
pay for the use of oleciric lizhts {check onc):
50 4 &5 56 7 $6
$9 $10 311 512 $513 $14
$15 316 BT 518 $19 $20
\TI0UWE 56

Video

What is the odoxdipun nonthly fee thoi

for the usc of video (chack cmo):

$0 66 23 510 512

516 %518 520 522 324

528 30 RV 534 536
Ainount

~132—

$14

26
38

the houschold would bo willing ko pay

57



Refrigoration:

Thet iz the moi
Tor 4 he use of a ro

UL G

Wi

frigerator {chocl onie):
%20 N30 Bs0
~ "~ o
500 w90 00

Anout

nthiy Teo that the houschold uould bo willing to pay

Survoyor's confidential corinonts:
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2. HRRReEms

QUESTIONNAIRE

ON
A STUDY ON UTILIZATOIN OF PHOTOVOLTAICS
FOR
RURAL ELECTRIFICATION
IN

THE REPUBLIC OF KIRIBATI

MARCH 1891

PRELIMINARY S5TUDY TEAM OF JICA
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CONTENTS OF QUESTIONNAIRE

1. General Information ................ e e e P
2. Sconomic Situation on each household ..................... N SO
3. Heteorological Observatipn e e e e
4. Power Demand and Supply Situabion ...t e
5. BV Systems In KITIDALT .uoiin.ne it et it e et e
6. Pilot Plant for PV Systems ............ . ....sn e s
7. Operation and Maintenance for PV Systems ... ... ... .. it
8. PY Systems in Tuvalu and F1J1 ... i
3. Activifies of Internstional Qrganizations ... o o oot
Legend

Remarks column:
A: To be obtained by the Preliminary Study Team
B: To be obtained by the Feasibility Study Team

CAvailability column:

Please fill out the availability of the requested informatien

and the section in charge

o: available

x: not available
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3. EEMGERME O

REPORT TO THE 47" SESSION OF THE COMMISSION:
PACIFIC ENERGY DEVELOPMENT PROGRAMME (PEDP) 1990 ACTIVITIES

INTRODUCTION

This paper reviews the activities of PEDP during 1990 by workplan® categories. The
prOJect workplan, which is approved at an armual Forum Secretariat Pacnflc Islands

Regional Energy Meeting (REM), covers the following main areas: a) overall national
energy p'lannin b) electric power sector planning; ¢) petroleum supply and pricing; d)
renewabie'enercy technologies; and e) information exchange. During 1990 PEDP‘S
approved staffing level remained at four professional and four support staff. One
professional staff position vacant throughout 1990 will be filled from January 1991.
Project staff worked daily with the Forum Secretariat Energy Division (FSED) and the
working relationship has been excellent.

REVIEWS AND RELATED MEETINGS

During the year, the recommendations of the 1989 midterm review were considered by
Forum Prime Ministers and a Tripartite review was held.

a) Midterm Review follow-up. The 1989 "Joint Evaluation Mission of the Pacific Energy
Development Programmme and the Forum Secretariat Energy Activities” commended PEDP
for flexibility and consistently high quality work. Tt recommended: i) the co-location of
PEDP and Forum energy activities into a single office; ii) the establishment of a Forum
Energy Ageacy incorporating PEDP and the Forum energy offices (FSED and the
Regional Petroleum Unit or RPU) under a loose Forum umbrella; and iii) continued
UNDP support beyond 1991 for regional energy activities concentrating on electric
power, petroleum and energy/environment linkages. PEDP, FSED and the RPU moved
into shared offices in January 1990. UNDP provided additional funds to cover rental
costs during 1990.

During the annual South Pacific Forum (Port Vila, August 1990) Prime Ministers of
Pdcmc Island countries plus Australia and New Zealand endorsed a proposal for
continued UNDP financial support for Pacific energy activities beyond 1991 but rejected
the proposed Forum Energy Agency in favour of a restructured FSED.

b) Tripartite Review. The second Tripartite Review of PEDP Phase 2 was held in
comjunction with the 1990 REM (Nuku'alofa, Tonga, 25 - 27 September) .with
participation by representatives of ten governments, UNDP and ESCAP plus observers
from the Forum Secretariat and the University of the South Pacific. The TPR
commended PEDP's productivity, endorsed the proposed 1991 workplan, supported the
recommended budget changes (RAS/86/126 Rev D) and supported continued UNDP
support during the 1992 - 1996 cycle with emphasis on the power sector.

‘1)  Although PEDP shares a joint workplaa with the Forum Sccretariat Energy Division (FSED), this note
covers only those activities in which PEDP is dircctly involved. The current workplan was approved
during the Pacilic Regional Energy Meeting held in Nuku'alofa, Tonga in September 1990

(PI336C: \words\miac\Rpti950.doc Date: 30 Hovexber 1390}
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PROJECT ACTIVITIES BY WORKPLAN CATEGORY

. a} Overall Energy Planning.  Activities in 1990 related to overall national or regional
energy planning inctuded a study ‘of the reorganisation of a national energy ministry
_.((_:,?Ok Islands), a household energy conservation case study (lighting and refrigeration in
Fiji), a comparative study of energy used for cooking (Kiribati), drafting the energy
chapter of a national economic plan (Tonga), an economic overview to assess likely
energy demands (Palau), participation in the TPR of a UNDP national energy project
(Vanuatu) and missions to three countries (all four states of the Federated States of
Micronesia, Marshall Islands and Palau) to prepare for those 1991 missions of the
World Bank/PEDP/FSED “Pacific Regional Energy. Assessment” (BREA) which are to
be lead by PEDP. A considerable amount of preparatory work was dane for the PREA
which will carry out national energy sector reviews for a dozen Pacific Island countries
and prepare a Pacific subregional energy sector overview. Preparations for the PREA

~included a "Pacific Regional Household and Rural Energy Seminar” organised by the
World Bank and PEDP with EEC, UNFSTD and FSED support and completion of a
report comparing fourteen Pacific Island household energy end-use surveys.

b)___Eiectri_city Sector. Work within electric power included overviews of power utilities

' (Pohnp;i State of FSM, Tuvalu), a critique of a power expansion-proposal (Kiribati),
evaluation of proposed privatisation (Marshall Islands), evaluation of techmical losses
(Palau), assessment of needs for outer island power plants (Solomon Islands), further
assistance in computerising power billing (Tonga), and advice on training needs and
localisation (Palau). Comparative statistics on fourteen utilities were prepared and a
survey of regional power training facilities was completed (in draft). PEDP organised a
“Second Meeting of the Chief Executive Officers of Pacific [sland Power Utilities” (Nadi, Fiji
3 - 7 September) and a very successful PEDP/ADB/World Bank/FSED “"Regional
Seminar on Electric Power System Efficiency and Loss Reduction” held during the same
week. The CEO's meeting resulted in the formation of a regional association of power
utilities, newsletter and extensive cooperation among the utilities in training and
technical evaluations, some with PEDP support.

c) Petrolewm Policy and Supply. PEDP continued to work closely with the RPU which
will assume responsibility for Pacific Islands petroleum sector assistance from January
'1991. During the year, activities included a critique of an evaluation of crude oil
processing (Fiji), several reports on petroleum_ supply tenders ot their evaluation
(Kiribati, Niue), a study of supply costs to rural areas (Fiji, PNG and Tonga) and reports
on petroleurm terminal upgrading (Niue). The major activity was drafting a proposed
new product and oil facilities standards for Pacific Island countries.

d) Renewable Energy Resources. During 1990, the butk of work was completed undér the
IHEZ/ PEDP project “Regional Cooperation in__ Research, Developiment, and

Demonstration of PV Power 15 for Rural Areas: _Phase 1 (Pacific Islands)". By the
end of 1990, 70 comprehensive laboratory teaching kits, 14 smaller por suitcase-

sized kits and 14 basic tool kits were distributed to participating training institutions in

27 ESCAP Division of Industry, Human Settlements and Environment.
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seven countries. Seven national courses were completed for 66 instructors, (who. then
taught 149 students in follow- up courses) Several mdependent assessments of the
programre were carried out concludmg that the sertes ws' 0utstandnno3.__ A senes of
eight reportts were prepared under contract by the Enervy Studies Unit of the University
oE the' South Pacific on woodstove tests and Ehotov oltaics mchEhng a comprehcnswc
survey of several hundred PV installations in remote parts of Fiji. Other reports
completed were a case study on the financial vaablllty of commercial solar water heating
(Kiribati); a tegional overview of the butlook for renewables, @ case study of a village
blomass steam power system (Fm) a report on the statiis and potential of agroforestry
and fuelwood resources in the region, and a case study of | photovoltaxcs small diesél and

grid extension for rural alectnflcatson MNofth Taw)
Skl et SRS i

e) Information Exchange. Twenty-one reports were completed as a result of spec:lfu:
requests from eleven countries. In addition, twenty-five regional reports covered topics
not restricted to a particular country. Twenty-two other reports were in various stages of
preparation. A breakdown by topic and country is shown in: Table 1. The national
reports dealt overwhelmingly with power sector or petroleum issues (80% of total).
Overall, one third of PEDP reports completed were on topics related to ‘new &
renewable sources of energy’, a third involved electric power matters, a fifth were on
petroleumn fuels, and the rest on miscellaneous energy planning topics.

Table 1: PEDP Reports Completed or Planned/Underway During 1990

Country Petroleum Electric Energy ‘Houschold  NRSE Total Planned or
Poticy Power Planning Surveys " Underway
Cooks - - 1 _ - - e 1: PREA
FSM - 1 - - - L 1: PREA
Fij 1 - - - 1 2 1: PREA
Kiribati 4 1 - - 5 1: PREA
Marshalls - 1 - - - 1 1: PREA
MNiue 2 - - - 2 none
Palau Y - - - 2 2: PREA
PNG - - . - 1: PREA
Solamons - 1 - - 1 none -
Tonga 2 1 - - 3 1: PREA
Tuvalu - - 1 - . i 1: FREA
Vanuatu 1 1 . p - 1 PREA
W Samoa - - = - - S 1: PREA
Total 7 10 3 0 1 : 21 13
Ragtonal' 2 4 4 1 14 S5 9
Grand Total 9 14 T 1 . _ 15 46 22
Percentage . 20% 31% 15% 2% 33% 100% -

3 For more details, see "Progress' Report on RD&D of PV Power Systems for Rural Aréas: Phase II
(Pacilic Islands)”, 4 pp, PEDP August 1990.

—150—



page 4

T‘{ble 2 below summarises attendance at training courses and meetings arranged by
PEDP during 1990, all of which were co-financed with other sponsors. Under the joint
PEDP[SPIRE photovoltaic series, the final course for training trainers within Pacific
1astitutions in photovoltaics was completed and a regional course was arranged on PV
project management and development. The main seminars organised iainly by PEDP
were the “Pacific Regional Household and Rural Energy Seminar” (with World Bank and
FSED)_ and the "Pacific Regional Seminar on Eleciric Power System Efficiency and Loss
Reduction” (with the Asian Development Bank, World Bank and FSED).

Table 2. PEDP Training and Meetings During 1989

Country ms Losses HRES On-the  Comments on On-the-Job
Regional  Mational & CEQ's Job Attachments
Am Samoa - 4 1
Cooks Z 1 3 i T Tercapit (with RPU)
FSM 2 10 2 2
Fijt 2 5 4
Kiribati 2 2 3 1 A Asnteetake (with RPU)
Marshalls 1 - .
MNiue 1 i - 2 Oil pricing (Niue)
Palau 1 H 1
PNG 2 3 1
Solomons 2 2 1
Tanga 2 1 3
Tuvalu 3 1 3 2 N Toloa, T Talia (Fiji)
Vanuatu 2 1 4 L Mok (Suva)
W Samoa 1 2 i
MNumber of trainees
or representalives 22 10 27 27 7
Notes:
(PV (Regional) = SPIRE (Tahiti, 16-30 May 1990); PEDP [uading support and lectures.
PV (Nalional) =  Training of trainers who then ran ¢ourse for trainees; Pohnpei, Feb 90,
Losses & CEQ's = Chiel Execulives of power utilities plus power efficiency seminar; Nadi, Fiji 3-7 Sept ‘90.
HRES = Household & Rural Energy Seminar, Port Vila, Vanuaty, 5-9 Nov "%0.
On-the-job = Attachments at PEDP or elsewhere {or miscellancous training.

PEDP staff also attended, and presented papers at, the following meetings:

a) 4th Symposium on Pacific Energy Cooperation (Tokyo, 29-30 Jan).

b) USDOI Conference on Operations and Maintenance of Infrastructure
Improvement Program for Pacific Islands (Honolutu, 12-16 Nov); and

¢) Pacific Islands 2000: Marine Energy and Mineral Resources Conference
(Suva, Fiji 13 - 15 Nov; Ministerial level).
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PROJECT FINANCE

Durmg 1990* UNDP contnbuted $525,200 to [he prOJect throuvh RAS/86/126 whnch s
about $66,000 less than budgeted (Revision C) due to unforeseen support from other
donors allowing substantial savings. There was no negative effect on project output
which surpassed PEDP's plans. Contributions totalling about $92,000 in cash for support
of training and other activities were received during 1989 as follows:

Amount Source Through Purpose

$40,000 ADB Forum Secretariat power sector training
§20,000 World Bank UNTFSTD Household Energy Seminar
$32,000 EEC to FSED Houschold Energy Seminar
$92,000 :

Notes:

1) Excludes about 550,000 spent in 1990 on PV training but accounting not completed.

?) Excludes over 310 OOO from ADB and over 540,000 from World Bank for services in kind,
software, supplies and consultancies.

3) The ADB support did not enter PEDP accounts.

4) The EEC contribution through the Forum supported costs of altendance at the household
gnergy seminar.

CONCLUSION

PEDP is grateful for the substantial financial support and aid-in-kind received from the
World Bank and Asian Development Bank during 1990 which enabled us to expand
manpower development activities during the year especially within the electric power
and household sectors. We also greatly appreciate the support of the FSED and the
RPU with whom we worked closely during 1990. PEDP would finally like to express
thanks to the Comimission for its consistent support when needed and to UNDP for their
core financial support.

Peter Johnston’
Project Manager
1 December 1990

Attached: Annex listing 1990 PEDP Reports

4 November 1990 PEDP estimale,
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ANNEX: 1990 PEDP REPORTS -
1) Country Reports

COOK ISLANDS

Qrganisation and Manpower Requ) . . N ntst e
Codk Istands Eleciric PowccrrSucpqp\:;’rcmcnls of the Cook I[slands Encrgy Ministry and the

FEDERATED STATES OF MICRONESIA
An Overview of Power Sector [ssues in Pohnp<i State
Fil

A Survey of Pholovoliaic Houschold Lighting in Fiji (joint PEDP/FSED report preparcd by USE)

Comments on the October 1990 Solnmon Associates Report
the Evaluation of Teaders for 1he Precessing of Tapis Crude” for the Republic of Fiji

KIRIBATI
Dralt Tender Document for Kicmali Petralcum Supply

An Audit of the Kirmati Bulk Fuel Facilities and Operating Proceduses and
an Etaluation of Progress on the Mabit Supply Agreement

Kirsimati Petrolcem Sepply Teader Evaluation
Brief Comments on Power System Expansion in Kiribalj

Kiritimati Petroleum Supply Contract

MARSHALL 1SLANDS

Fusther Evaluations of Prvatization Opticns: Maeshalls Encrgy Company

NIUE

Report on Action 1o Upgrade Nive Oil Storage Facilities

Assessment of Oil Storage Upgrading Status and Examination of Prices under the Shell Supply Cortract
PALAU

Cvaluation of Power System Distribulion Losses

Aimcliik Power Station: Training Mecds and Localisalion

SOLOMON ISLANDS

Solomon Islands Eicciricity Authorily, Replacement ef Generating Sets at Out-stations
TONGA

Review of M'rogress in Developing Tonga Cicctric Power Board Dilling Sofiware

Draft Encrgy Chapicr of Tanga's Development Plan VI 1991-1995
(written jointly by PEDP and Tangan governmeat officials)

Evaluation of Compuicrised Billing System for Tonga Electric Power Board

TUVALU

Tuvabu Glectricity Authority: Considerations for Manned Govesnment Corporatisation

VAMUATU
Report of the 1955 Dhesel Mechanics' Training Course

Recommendations on Proposed UNDP National Encrgy Management & Development Praject

2) Regional or Multicountry Reports

A) Reporis Completed (or 1o be compieted by cad of 1990

Crutlook for Utilizaiion of New and Renewabie Energy in the Pacific Region

Progress Reprt on Reseacch, Development and Demonstration of Photovoltaic Pawer Syslems
for Rueal Areas: Phasc 11 (Pacific Istands)

Summa Report of the Second Mecting of CEO's of Pacific island Power Authoritics and the
Regional Seminar on Eleciric Pawer Systern Elficiency and Loss Reduction

Report oa 1he Supvey of Techaical Training Facilitics in the Pacific Islands
Region of Use (o Power Utilitics {draft)

* The asterisk (*) indicates country reports which are in dralt form and expected to be completed during 1990.

{PJ386/wordS /misc/rps90.doc  Dater 30 November 1990)
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CE90-1
FSM 90-1

na

Fiji 60-1
Kiri 90-1
Kin 90-2
Kid 90-3

Kir 804
Kir 90-5

Mar $0-1

Niue 50-1
Nive 90-2

Palau 90-1
Patau %0-2

SI9C-t

Tonga $0-1
Tonga %0-2

Tonga 90-3
Tuv 90-1

Van 90-1
Van 90-2

REG 90-1
no aumber
REG 90-2

REG $3-3

Daie

May 19‘}0
Dec 1990

Jul 1990

Nov 1990
Jan 1950
Apr 1990

Jun 1990
Jul 1590
Aug 1550

Jul 1990

Jan 1950
Dec 1990

Dec 1990
Dec 1990

Jun 1950

Jan 1990
Apr 1990

Qct 1990
Dec 1990

Jan 1990
May 1990

Jan 1990
Aug 1990
Scp 1990

Sep 1990

Status

Conl

Conl
Conl

Conf

Canf

* Caonf



Anney, page 2

Power Sector profiles: A Preliminary Compansos of the Pacilic Island Power Ulilities REG $0-5 Oct 1990

aergy Statistics Relevant 1o Houschold and Rural Energy Issues in the Pacific Islands T REG 905 Nov 1990
Corergy Usc iﬁ Cocking in Pacific Istand Countries: Kiribali Case Study ’ ' : REG 90-6 Nov 1990
Pacific Islaads Petroleum Products: Cost of Redistribution : Co o :
to Remote Areas of Fiji, Papua New Guinca and Tonga : REG %0-7  Nov 1990
Agroforestry and Fuehwood Resaurces in Lhe Pacific Istandsy Pregsent Status and Fulure Poicntial REG $0-8 Nov 1990
A Brief Comparison of Gnd Extension, Stand-alone Dicsel & Photoveliaics for Rural Electificalion REG %0-9 Nov 1950

Casc Study of Vil‘lngc Biomass-Steam Power Generation Plant Using Waste Heat ) ) - . ) .
for Copm Dnying: Navakawau Village Taveuni [iji REG 90-10  Nov 1990

Case Sludy of Household Encrgy Conservation:- Lighting in Fiji ’ REG %0-11  Nov 1990
PAPERS PREPARED BY PEDP FOR HOUSEHOLD AND RURAL ENERGY SEMINAR (NOV 1990), NOT ALREADY LISFED ABOVE:

Case Stludy on Financial Viability of Solar Water Heaters on a Hotel: Tarawa, Kidbati (D Clcland)

An Overdew of Reacwable Energy Resources in the South Pacific Countries (S Prasad) .

The Nasoqo M'\cro-hydfd Project {H Wade)

E.\'ccr'-pls and Summary of F]‘ndings from *A Survey of Pholovoliaic Houschold Lighting in Fiji* (P Johaston)
Peovision of Fuet to Rural Communiries: Notes on Selected Pacific Isiands (G Tavanavanua)

acific Regional Encrgy Assessment [ssues Paper: Background and Objectives (A Licbenthal, World Bapk with P Iohastan, PEDF)

1990 REPORTS OF THE UNIVERSITY OF THE SOUTH PACIFIC ENERGY STUDIES UNIT PREPARED UNDER PEDP CONTRACT:

Wood Cookstove Test Reportz the SPC Stove Jan 1590
Report on the PEDP/SPIRE Fiji Photovoltaic Fraining Course Jan 1990
Report on the PEDP/SPIRE Federated States of Micronesia Phutovoitaic Training Course ' Apr 1990
Wood Cosksiove Report The Tuiu Sloves'Instilutibnal/{)orncslic . S Apr 190
Wood Cooksiove Test Report - The Ministry of Health Stove May 1990
Report o the PEDP/SPIRE Papua New Guinca Photovollaic Training Course Jul 1990
Sugpvey of Phatoveltaic Instzllation in Fiji ) Jul 1990
Tests of the Navua Woodstove (Versions 1 and [F) . . _ Aug 1990
B) Reporis Planped or In Preparation: Expected
Completion
Ceonomic Overview of Palau for 1991 Pacific Regional Energy Assessment® Mission carly 1991
?_.cport' of the Pacific !t:rgional Ho'us?hold and Rural Encrgy Seminar, Vanualu, November 1990
Joinlly prepared with Worskd Bank/ESMAP Household Energy Unit) early 1991
Case study of the Naseqo hydropower project {second drafl comptcie) ' 1991
Pholovoliaic training text (fiftcen chapters; second cdition) 1991
Pacific Woedsioves Encyclopedia (J Richolsan) 1991
Reparts of the "Pacific Regional Encrgy Asscssment” Mission . 1991
A serics of twelve national cnergy seclor asscssments and a Pacific regionad overview being
preparcd by the World Bank, PEDP, the Forum Seeretariat and ihe r%sian Development l%nnk.
Pacific Pawer Utility Databook {with Asian Development Bank) ' : : falc 19N
lacific Energy Sector Databook (with Asian Development Bank) fate 199
Pacific Islands Petroleum Standards Manual : )
(PEDP draft by carly 1991; final version expected 10 be produced by RPU)Y ’ _ . Iatc. 1991
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WORESHEET
Date:

TITLE:

FI0, 20 EEEEEEREX

Effective Interest Rate = & %
CAFITAL COSTS
fifetime

Mumber of Cost Capital Life Cost

UMITS Unit= per unit Cost Years Jmo (1)
Each 2 Fanelas RIS £7 50 15
Each I Rattery EZHG £250 &
gach ' Controller 200 F1&O 1S
Each I Hardware{(2) $ 100 £ 100 13
Each 2 tight 50 #1720 2
Each 0 VCR and TV EEHOO EO 7
Each O OTV 400 #0 7
Fach 0 Inverter 10 £ 10
Tach 0 Refrigerator & * 1o
cach 0 Frepzer F1..500 10
Each 0 Ceiling Fan £32 1
Han Hour L2 Installation 20

TOTAL CAFITAL COST =
REFLACEMENT COST=

1,416
¥7..38 per/month

Yalue of
tl per m:
for the
Feriod

Y=t B S |
T

e Farid
4, 208029
RARRL2TRG
292, 2728
2. 44248
104, 5942
104, 5947
144, 6987
144, 5987
1&£49. 6987
154, 8987
59, 2510

#=RTOTAL MONTHLY FEE= L0, 20 REEEERLEER
OFERATION AND MAIHTEMANCE COST FER YEAR
COSTAYR ITEM
bya00 Tetal Birect Q% Costs (Salaries, Transport, etc.)
2000 Tatal Indirect Cost (Rent, Utilities, Supplies)
13000 VMalue of =zpare parls kept in storage
oS00 Spare fFarts Used
30000 Other Annual Income (Install fees, Investments, etc.}
1% Percent Profit Goal:
SU0 Number of systems served:
TOTAL OFERATION AND MAINTEMAMNCE COST FER YEAR = $146.910
MONTHLY OFERATING COST FPER SYSTEM = 2.8 Smonth
BATTERY /COMTROLLER REFLACEMENT = F3. 43 smonth
MONTHLY 02M COST FER SYSTEM = F&.25% (minimum fee)
EARN LA ERER RN EE R R R A AR AN N X AR LR E SR B RN L mF
ERE) MONTHLY FEE= F10, 20 X {(full cost)}

MOTES:
1.

o]

LR AR RS R SR R R B R R R LR R R o (F KT CIE VA ERU I TR ey

Lifetime cost /me equals the amount of meoney which is needed to
be placed in an interest bearing -account each month in order
purchaze replacements for capital equipment at the =ame grice
as in the gariginal installation. Mobte thal the interest rate
vsed the difference between bank rate and inflation rate.
This difference is more stable than either bank interest or
inflation taken independently and is therefore more predictable.
Hardware includes ail non-listed components necessary to
complete a0 installation. Entry into the table may he as
multiple wnits of a standard charge (e.g. %100 units) or
=zingle unit of the actual amount.

to

is

asz a
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@2 JICARLBPVYRF AT

(Mater

A b HEEE R

COST BSTIMATION
al & Instwllation Only)

Solar Panel
12V 400 3. 34A/720W/320W
12V 100Ah Lead-Acid
Open Type
Controfler I2V 54 OC § OV
Water-Proof, Unti-Salt
Lighting Lanp
12V 18W 1/9/4

Battery

Inverter

12V DC/240Y AC S0HZ 2kVA
Refrigerator

AC 240V 1500VA
Installation Fee
SUB-TOTAL

(Freight & Insurance

do not include)

Solar Panel
12V 40W 3. 34A/T20W/3200
12V 100Ah Lead-Acid
Open Type
Controller 12¥ 54 OC & OV
_ Water-Proof, Unti-Salt
Lighting Laop
12V 18W 1/9/4

Battery

Inverter

12V DC/240V AC 50HZ 2kVA
Refrigerator

AC 240V 1500VA
Instaliation Fee
SUB-TOTAL

(Freight & Insurance

do not include)

Private House: 80W

Rest House; 720W

JICA BC JICA
¥123, 500 ¥ 97,500  ¥I, 111, 500
¥ 61, 750/panel¥ 48, 750/pancl
¥ 31,200 ¥ 32,500 ¥ 312, 000
¥ 39, 000 ¥ 26,000 ¥ 351,000
¥ 7,800 ¥ 7,800 ¥ 70,200
(¥600, 000)
(¥150,000)  (¥156, 000)
¥ 13, 000 ¥ 13,000 ¥ 65,000
¥214, 500 ¥176,800  ¥1, 919, 700
=U$ 1650 US 1360 =US$ 14690

Meeting Hatl; 320W

J1CA EC
¥ 494,000 ¥ 390,000
¥ 156,000 ¥ 162, 000
¥ 195,000 ¥ 130,000
¥ 31,200 ¥ 31,200
¥ 39,000 ¥ 39,000
¥ 915,200 ¥ 752,000

—y$ 7040  =U§ 5790

187 -

i
¥ 877, 500

¥ 325, 000
¥ 234,000

Y 170,200

¥ 69,000

¥1, 571, 700
=U§ 12090



Solar Panel

Battery

Controller

Lighting Lamp
(U$10/Renew Lamp)

Inverter

Refrigerator

Installation Fee

SUB-TOTAL(U$/Month)

0 & M COST

(Administrative Cost does

not include)

P

; 80V

Life Time

JICh  BC
15yts d. 26 2. 57
Syrs 2. 176 2,88
15yrs 0.83 0. 50
2yrs 0. 40 0. 40
15yrs - -
15yrs - -
15yrs 0. 34 0.34

7.99 6. 74

—158—

R, I; 7200

“JICA

29.34 -

21,60

3. 64

170

69. 75

. 153200
BC HCA EBC
'23f131 04 1098
2880 13.80 14,40
495  3.32 2.2
3.64 162 162
L7002 102
62.22 19,76 19,24
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TARAWA (BETIO) KIRIBATI

CLIMAT SUMMARY FOR - FEBRUARY 1991

: LONG TERM DIRFERENCE
ACTUAL FROM LONG
- MEAN TRRM MEAN

CLOUD: _OKTAS
MEAN 94 M. 56 5.4 +0.2
WIND KNOTS
MEAN WIND SPELD 9. 4 0.6 -0, 2
HIGHEST GUST SPRED 37
DIRECTION/DATE 050/01TH
NO OF DAYS MBAN WIND IN BXCESS(A) 5KTS 21

(BY10 ~ 14

PERATURE: CELSIUS
MBAN DAILY TEMPERATURE 29, 4 28. 1 +1.
MEAN DAILY MAXIMUM 31,9 30, 8 +1.
MEAN DAILY MINIMUM 25, 6 25. 3 +0
BXTREME MAX/DATE 32. 8/14TH
EXTREME MIN/DATE 22. 5/25TH
RELATIVE IIUMIDITY: 9%
MEAN 9A. M. 76. 8 79, 7 —2.9
RAINFALL (BETIO): M
TOTAL 162 204 — 42
HIGHBST DAILYFALL 42,2
TOTAL WET DAYS(A) 0.1 MM 13
(B) 1.0 WM q
TRESSURE: HPA
MEAN 9A M. 1009. 0 10068. 2 +0.8
SUNSHINE : (HRS)
TOTAL 176 185 -9
POSSIBLE % 51, 2 53, 8 ~2.6
" RADIATION .
TOTAL (MJ. M-2)DAILY AVERAGE 192 x0.1 208 x0.1 —~186
' =19. 2Mega
“Jute

BVAPORATION: MM
0TAL 159 182 —23
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KIRIBATI RAINFALL SUMMARY

FEBRUARY 19912 -

| RAIN PALL | TOTAL | LONG TBRM MBAN
SYATIONS TOTALS IN|  RAIN PERIODS
- WHOLE MM | DAYS IN WHOLE MM

MAKIN 1955-88
BUTARITARI 416 20 302 1945-88
MARAKEI 97 11 177 1954-88
ABATANG 1950-88
BRTIO: (TARAWA) 162 13 204 ' 1945-88
ABAOKORG(NORTH TARAWA) 1977-88
BONRIKI (PUB WATER PUMP) 164 14 71 1982-88
BIKENIBEU(CAGRICULTURAL) -
MALANA 1955-88
ABEMAMACT) 110 10 180 - 1948-88
ABEMAMA(2) 103 15 - -
KURIA 1955-88
ARANUKA 34 7 104 1955-88
NONOUTT 1955-88
TABITBUEA NORTH 195888
TABITBUBA SOUTH 248 11 78 1960-88
BERY 32 9 112 1945-88
NIKUNAU 1955-88
ONOTOA 1953-88
TAMANA 197 8 123 1950-88
ARORAB 196 11 158 1950-88
BANABA 189 16 228 -1904-88
KANTON 3 4 137 1947-88
KIRITIMATI 40 8 64 1951-88
FANNING 138 18 191 1939-88
WASHINGTON 254 7 369 1947-88 .
BANANACKIRITIMATI)
MANULUCKIRITIMATT)

COMPTLED FROM REPORTS RECEIVED AT THE MBTEOROLOGICAL OFFICE AS AT 18/3/91

KIRION KABUNATRITL.

SENIOR MBT. OFFICER

FOR OIC.
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“TABLE 17.6: METERROLOGICAL DATA FOR TARAWA: 1087-88 :

SON AND CLOuDS

Year MU“th Cloud Cloud Sun Hours Sun Hours Sun Hours  Radiation Radiation

monthly mean long term mean monthly lotal fong ferm mean (% of poss.) monthly mean 'Iong term mean

OKTAS 9. 00am  OKTAS 9. O0anm - (Langleys) | (Langleys)
1987 Jan 5.8 5.0 RLEE 06 0 4o 479.0
Feb 7.3 5.3 9.7 191 27 366. 0 500. 0
Har 6l 5.0 126. 1 194 34 3902 500.2
dpr 6.2 4.8 138.0 201 38 261. 6 469. 8
Hay 5.4 4.8 131.0 229 42 315.0 463. 0
June 5.6 4.8 164, 0 207 16 265. 0 151.0
Juty 5.7 4.1 155. 0 234 12 300. 0 47.0
Aug 5.2 4.4 2130 243 58 438.0 484.0
Sep 3.9 3.9 244.0 255 67 407.2 568, 0
Oct 5.4 4.1 221.0 250 59 531.8 528.3
Nov 4,0 4.6 239.0 235 65 285. 4 547, 0
Dec 5.7 5.2 154. 0 182 10 168.0
1988 Jan 6.3 5.0 213.0 196 7l 366. 0 79,2
Feb 6.4 5.5 143.7 191 42 890. 0 500. 2
Har 4.0 5.0 - 206.0 194 55 232.8 500. 2
Apr 4.0 4.8 197.0 201 55 558.0 463.0
Hay 4.1 1.8 233.3 229 53 540, 0 462.0
Tune 3.5 4,8 274, 0 207 Ti 591.9 483.9
July 3.7 4T 282. 0 234 i 625. 0 566. 0
Aug 2.5 1.4 313.0 243 85 7070 547.0
Sep 2.4 3.9 305.0 255 84 726.0 729. 0
Oct 3.9 4.1 299. 0 250 79 7129.0 5283. 0
Nov 3.6 1.6 294. 0 235 80 216.0 234, 0
Dec 3.7 5.2 276, 0 182 72 2150 151.0
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o 26089

KIRIBATT MET OFF

[ON J61000 KIRIBATI, TARAWA
DAILY SOLAR RADIATION

BAR
974
930
931
982
983
984

-1968
BAN
(BS

{Cit
LOW

JAN

100
190
2317
205
204
199
199
190

203

15
237
190

FEB

224
200
216
21T
215
216
221
157

208

22

224
157

MAR

192
183
251
224
221
207
232
167

210

26
20l
167

APR

189
184
199
222
211
211
220
115
199

194

33

222
113

METECROLOGICAL SERVICE

MAY

191

29
215
135

0. IMJ/SG M

JUN

205

202

185
181
193
194
114
199

185

30

205
114

194
37

247
128
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LAT 01 21N LONE 172

AUC

208

21
251
185

SEP

221

31
266
174

0CT

241
249

265

222

240

23
249
172

NOY

227
312
216
210
203
208
167

217

OF MT 2M
DEC  ANNUAL
187
185
204 223
218 214
200 205
204 203
158 206
211
196 208
8
19 8
218 223
158 203
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IGN JG1000 KIRTBATI, TARAWA
HOURS

SHINE
AR JAN
1977
1978 128
1979 150
1980 178
1981 175
1982 268
1983 208
1984 268
1985 231
1986 167
1987 160
1988 139

77-1988
MEAN 188
DBS 11
S.H 49
263
LON 126

FEB

131
127
237
143
221
218
261
226
235

92
141

185
11
54

261
92

KIRIBATI MDT OFF

MAR

151
172
139
123
267
231
277
214
27l
126
191

2Tt
123

APR

205
i1
47

967

135

METECROLOCICAL SERYICE

MAY

279
236
214
221
237
136
268
281
281
134
233

231
11
49

281

136

JUN

279
178
171
186
210
192
240
244
217
164
267

213
11
39

279

164

JUL

304
262
212
265
127
401
265
245
229
164
282

232
11
53

304

127
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AUC

275

124
304
193
248
253
281
233
215
313

249
11
44

313

174

SEP

281
259
256
262
706
241
271
261
159
243
203

249

ocT

234
11
43

299

185

LAO 01 21N LONE 172

NOY

237

GE MT 2M

DEC  ANNUAL
115
165 2802
144 2436
164 2338
191 2574
- 181 2438
249 2710
248 3144
198 3020
90 2455
133 20585
276 2940
180 2820
12
a6 329
276 3144
90 2055
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