F4 FOHEE



3



D BENHE

N HEER GAT TR EEFRY) X AU R TICE L, BEIEATEOIRIEPRES, Bk 15 &
~23 £ 30 4y, FEfER 173 EE~177 ) IIET D BEETH S, EIEEEIRSK 1,000km, P
500km DA KZRWHIZ AL 2 b T E T =3, AR 2 UT ZADFEAGEGEED TV
— TR TR SN TV, EHORERHIZR 750km® TH 5, ADIEL, 101,991 A (2006 4 [E 54
TRER) THY, BHX 7T 77055 b H A THERBICIE, $70%2H7-% 72,045 AN EFE
LTW5, AADIFEAEITFI A MEETH D, AMFEIL. b URELFETH D, [H) Ho
KT BT CHEEMECH D, 1 HORIBEOEITFEMOEL L v KEWEIZ/RLTND, 6 A
225 10 AIZT TR L OFHRIC L > THLWREE 0D, X770 77 TiX7 ADYY
KIEIE 21.3CTHhH D,

[h) EORFIZE L TiX, GDP (EIWN#MAERE) 138 247 B 52K KL (2006-2007 4, — A4 7
Y GDP T, 2422 KX F/V) EleoTW5b,

(b EIERIERE SR TE2BRBELCRBY, 2007 £07 — % TiL, HAERK 8,074 T R Th
ST=DITHR L, BWAITH 143,888 T K KL bleoTnd, D7, [h) [EBAFIIINE DE A
FERRADICHL D fLA CH 0 | [HEERIREERAEE L) (IS K- T, L - i - 2o BB THRA S
TR L CIEBIBi s bR, E-EARMORAIZE LTk, #EEBLO 50% &R 5 72 & O
FEEZIT > TV DB FES OHRFE OEK R ENERICE Y BB OZREZHE L TURu,

BRMEL, A=A T VT, =a—Y—F 0 8, AR EMEO FF—Ig K& KMF LIZRRE
2V, 1998-1999 DT —HIZ XD L& [ EORFFFHETHOMAILHREE 147.6 57 RALD 5
B, ENEEMHEN 15.3%., MEO KF—n50ME 5 « Z8RN 847% L 72> T2,

FloERELE UL, ftho BIE & FgE, /NEUSE H A bl & U7 BEMOKEESE, B3 TROD S2o
TV, FRZ, IARFFIZBELTE, b T ORI & ) 5 o % < o FllE & X772 5 8K
FMHIEFITH L TWD Z L b dH Y BEIC 10 UL EREE ke S 7v, B 20 E BB 72 pe dn B
& LT, R LAV ORERERILUZE 5 LT\ 2, T4, KEZR T/ X 2 RifsEn £ L 7
STRY, w7 aifale PEBEAR TG 26 R E LT EE L 13725 TORWS, T4 IR, B
i CIEA A DN - Al EE S & L CRgtEnTnd, Lo LT b EREIX. A=A T U T,
Z=a—U—F Y R, T AU A FENEEE DS OWINES, BXORROA—A R F V7, =2
— V=T Rip EWAGESNE D D ORFEMC IV X2 6N TV DEONRERETH 5, MBS EEFEIT.
2006 FHEFERITOT —H I XKD & GDP D 39% % HDTWbH, ZD L J RWA 5, BiaH R
DO . REORMEZBAIEF L TV D EDICESRTERREL TN D, ZOESRTE
WEANEEE S D% Y & RRFEI THE LTV 5, BUFITENCANEE AT L 2 BRI oo Bl %

(BYEAh) BLOHE LRI DAIA 7 TORELZER L CTEZ LD, TRHARMA
TN H D, LavL, 1996 FELIEE, HARTF v i EEREM OO FER EIC LD BT
MBI ARTORENEFEL L TV 5D,



@ EFEIAT/IOER. BBRUHSE

IR EOZ R =738 o0 TiE, E L - 4 - KAREFEA (MLSNR : Ministry of Land Survey
and Natural Resources) D1E2>, EEDOEITH, BEEAIT 7> TwWb, [~ EOFEMRET RLFX
—BUORIE, BHNOAZTFTICHRESINZHEARZ= RV —% 723 v 7 1 (Renewable Energy
Committee) 7%, #EFGRTT (HHR) O HEZHGTREFTTHY |, FHET v =7 FEROBITIT,
AT H> TN D, iz, EH L -7 - KIREJRAE (MLSNR : Ministry of Land Survey and Natural Resources)
MLSNR DAz N2 5 =/ X —5+EEE (EPU : Energy Planning Unit) 723, [E% = x/LX—&tH, —
INF—BOROREZIILO L L EEHOT 4 —EBALRESLA T 7Y v REIEFRER EOREH %
1To TR, BESHMOFHR KR BRI (Y —T7 —hR—LT AT L SHS) IZBLTH, HTH
& LT R —Lofis, FEi - BBl z{T-oTWD,

[h ) EOZ R =PI, FERMAATENA A~ R, 2 2F v V%) ITkfF L T&E T,
L2 LIER IR IC X D FRAREFE DA & | =R F— L HE R ~OBAITE L, A F
VY ADY =T R L, ARG OV = T I T D, 1992 AFIZIE N A A A3 56%, AL
SN 44% & 72 o T2, 2001 4RI 1T A A~ AP 43%I2Ib 35—, AhELE O > = TS 54%

tﬁ“bﬂ L7e, EHEHIR T DG A 1243 % Tonga Power Limited £ (TPL) (124X % & Af’ﬁ@fﬁﬁﬁ@

FHEOMOEIL TWREE LHEINTEY, 2010 4F 8 A £ TlTix, KITEIIKRBEHFEIZLY
2.8MW DL ) a2 FH L T D,

L2 L, BIEOEAA MK E RAF Lo = R X — G RTHNET, FES Of Il o &g 7e £
REORELZRELZTHD, T BHELTUL, Al DOZECOREZ =T 5 Z & 72  LER
e XA TN D IRHRE 2 BfE L. 2012 4R £ Clo, EIMGIC L 2R EED 50% %
AR RV —CHEET DI L2 HEEL LTI, 2008 476 AR A FFAE ATHE = /L ¥ —BH
T AL GO TN D, £ D HIEZERR D720 KGR EIZHOW T, HIEDERD FED—D &
LCTHEEBENTEY, A=A KT U7, EU R EDOIEESRN S, 1990 05, SHS OFfi & /3
NGNS =TT REOKRE ORI THEE L T &7,

ZOX D REEND | MNATBAE NEEREH BRI, BEEHRONER T vy =7 NOROT
B, 200942 Bl ey =r MERRERZIREL., Zhaexzid, ThEZ, BAREBUFIS L,
HIE S5 O Fifoe rTRE 72 = /L X — G IRHI ORI 2 Ay & U CLBIEEE(LOIRBIT /R > TV D HEE

\ZBIT 5 SHS Dk & Bk S iz,

Q@ HEHROBEL IOV FOASB

[N EBFOEREICK LT, AAREBIFIZLERREZ EMT 2 2 L 2 RE L, MNATBOEAE
B M 1T LA T O ER 2 IRIE U, B ) R A & 920 L 7=,

B i A 2009 4£ 8 H 24 H~9 20 H

RN % S S iR : 201042 A 19 H~2 H 28 H

i DMERRAERIL, 7 e Y =7 MERHEEOR KA E A, BIHTHA S X 02 Of RIS EN
T 238 L C, BB R, WA, ARG, REEASEUE, MERFE ERIAH L OREFE L2 A -
Rt L T, %EQA%ﬁkLTﬁ@ﬁﬁﬁ'W@%ﬁﬁb\ﬁﬁﬁ%&%ﬁuﬁ@W@%ﬂl%%%
BECHIA L. Wi LEAMAEICE- T2,

DOFEOFER., AREFHEIZE &5&ﬁﬁ@%ﬁ%ﬂm\%%M%@mﬁyﬁ&f%%zﬁﬁﬁi

ii



UASATGRE 11 AR O —fixiitiir s KO, MRERS. P70 EORMHiRII4 25 SHS Ok
BEETLHIENRATHD LHWSh, TREINTERRGZITo7,

EAHEORE

@ TR E e O T O e

% KRBT 2L 13t

% TV a— LR EHR—L 1

ﬁ # it 14

% Fyr—varitn—7— 1a

3t

B | A7 L KOV R 13

WG | KRR S A AT . (RSP DA O \
@f%% Ait%ﬁﬁ'ﬁ/\ ]. IEE

@ Pz ) FOIHRUBEERE

AFHE A RN EOBREE Y 0 77 MEEE ) TEET 256, MR 5842 BT (F
ASERI AR %0 5835 H M, [ b EAIEHERE K07 B ERMLOND, 205 H [ 1)
IS B9 2 SR T, BT OMERFE BRI 5000 5 A B LB IEEER AT A=V AR TH
%o aHEO THIZAFLREOEREZ G, 26 W ARETH S,

® o1y FOESMOBRE

AFHBEOEMEIZ LY BAEED DS ST WS I RET 5 M X THED 2 FIED
FER 307 A, AATREED 11 MEOER 1,044 A, A7 1,351 A (2006 4F A A& o ZFER) 1Tkt
L., SHS #FIFI L7=BENEMAET 2 Z ENAREL 700, W ORI, 7 UAHEHEFORE L W
STFEROR—V 7 =—XE 2D T EMARRE R DT BRIE T r 7 7 AMEEE &R /1L LTA
FHEFEEOZ LT ENE T XD,

AREHE OB T LEIZ, BEMIE. MLSNR OFTA & 725, FA O HEATH 708 B RS B O A7
LINy TV —DORHAE AN E LIEESEH, SMNEICEESNLIHINE (7 7=y ) OFERE
B OTEEMERFEEICOWTIL, P THRE, AINTRERICRE SN D KR EZBERNT
D, ARFERGHIBICIE, BRSO RP—I2 kb SHS BMt5 SN EERSH D, BED
ERZEEZ, V7 harR—xxr MCE O RFECHE - 8 S5 SHS Oub) e i s e FFE
HEMNZBIET 52 LD B RBEREZERIC IV IRRICE YV MU - PRE ) i
SHS OEEMEFFEBREN 2R T2 LN TEHLEZEABND,

IR¥ AGHEI O IR A FEEL BT D 7201 T b ) EIZN 9~~~ & e e T BRI L OGS
UTo@my Tho,

(1) T EMRIE, SHS OZ2E LIsEii a2k 572, FatmORKBotREEZES L FE L, HFL

1ii



ONEEHRI 2B IR 24T O Bdfrd OB, BRIV R — b B LOEENCEINE OE 21T
IMENRD D,

(2) AFETHEMTD Y 7 harR—xr MENT OIT I 5 HftiE O 2390 TV, [IE
WHEIZSINSH D LIS, HHEIZSIN L7227 T O BANFH ~OEAr DA RBE 2 X % B3 8 %

(3) ASHHEIT H AU « it 24T 5 SHS BHEAIZBI L TR SHS N v 7 U — DR 2487 E L
FERANCRAET HREEM 2RI TE 2BXB MR ERE L, £l R E&E B AT 9 52D
HD,

@) BREREORNS, EHES NNy T U —0REIL, VYA VDY AT DEMESLT DUEND D,

v



)
SR/

(VAR
PEP 5

e
1-1

1-2

1-3

o
2-1

2-2

2-3

i3
3-1

3-2

TruT=r FOE R -

M T H— DB R R . 1-1
I-1-1 B R R . 1-1
1-1-2  BHBEEFI . L 1-2
1-1-3 R o 1-3

G S EFEOE R - B OMEE ... 1-6
1-2-1  SEE AW D EGE O S B . 1-6
1-2-2 MW B EE MR 1-6

BE DIEIIENIG . .o 1-8
1-3-1 At T 1-8
1=3-2 BT 1-8

fth R — D BB . . 1-8
141 = a— =T R 1-8
1=4-2 A=A RN T U T 1-9
17473 EU . o 1-9

Tnvxy M & RN

T NOFERRE . . 2-1
211 R c A B 2-1
2-1-2 B s R 2-2
2-1-3 B 2-2
2-1-4  BEAEMEER « B . 2-3

TVl MA REOERDORGL . oo 2-7
2-2-1 BEE#A 7T OIARIRIL . .o 2-7
2-0-2  BARGM . 2-8
2-2-3 BB . 2-13

WD RO L 2-14
2-3-1 AR UEBIZBIT DB FO SHS OBMR ... 2-14
2-3-2  N— XA FEEDSHS OARIL . oo 2-18
2-3-3 Ml (N— A FEE) OEEBEERARHIOWBL .. 2-20
2-3-4 WWMEDOZEENG ORBEA O, B IOAFHE~OFEI . ............. 2-23

7yl FORNR

A A N/ Y S 3-1
3171 E B L 7 m ey MR . 3-1
3-1-2 T N 3-1

AP OE &= 0P % N o= 3-2
3-2-1 BRI BE. 3-2

R L B 0 Ny . 3-2



3-3
34

3-b

A

4-1
4-2

4-3
4-4

3-2-1-2 HRBREESMEICRIT DRl o 3-3

3-2-1-3 HEARBERIECKIT A8 3-3
3-2-1-4 EERENEEEN A L IXEROFEREN MR B 5 8. 3-3
3-2-1-5 BihZEHE (EExath, a2 ) OIERIERL e ... .. 3-4
3-2-1-6 JHEE « MERFEERICRIT A 8. 3-4
3-2-1-7 Jiig, MM ED 7 L — ROREITHRD TR oo 3-11
3-2-1-8 Tk /FHEHE, THNTRD L8 ..o 3-11
3-2-2  FEAGHHE Rkt FEAMEHED 3-12
3-2-2-1 B ORIHES. 3-12

(1) FREMERE IR E AR . 3-12

(2)  SHS AT ABE T O UN T 3-13
3-2-2-2 ARENEL. ... 3-13
3-2-2-3 RGO 3-15
3-2-3 AR . . 3-16
3-2-4 i LEHEL SR . 3-22
3-2-4-1 WL IT8F /G B 3-22
3-2-4-2 i L b /G bR ERIA. 3-24
3-2-4-3 Jfi TIX4y /G « PR KAy 3-26
3-2-4-4 i TREFRZE], R . . 3-26
3-2-4-5 I . 3-28
3-2-4-6 MR . . 3-28
3-2-4-7 FIHAEREEE  EAFEESEGE . 3-29
3-2-4-8 V7 halaR—3 R 3-29
3-2-4-0 B . L o 3-36
PR E T R O 3-36
Fu s NOEE  MERFEPEE .. 3-36
341 AR B 3-36
3-4-2 AR L EHLERRIEE 3-37
AR NS iy 3-38
3-5-1 IR O R 3-38
3-5-2  JEE  MERR I 3-39
W IR R TG S 7> CORE T oo 3-39

TVl S OREPEORGEE

Y N 4-1
R« S 4-2
4-2-1 FHFEROI T _REFE 35 . 4-2
4-2-2 I M R O 4-2
A= A N b T 4-2
R e e e e e e e e e e e 4-3



© XN 0w

¥t

AR - K4

THAATRE

BItRE () YA
g e (/D)
FEERRFHER (REEREHRE)
V7 haviR—x s MtEE
SEBEEL ANFERY A b
a7 OMEHE

Z DL R}



40—

*F—RAF3U7

Za—Y—35UF

R M X

A o

BH#- X707 7EE

Fr A2 THEME

Tongatapu 3 B xR ith
@ Ata’ taa Island
@ Eueiki Island

vau FEEX R it
Hunga Island
Ovaka Island
Lape Island

‘Otea
Falevai
Kapa Island
Taunga Island
O0lo’ ua Island
Ofu Island

SICICICISICIGIOIPIOIS Iy

Nuapapu Island
Matanaka A ®

AEHE X R i
AYAL 1=

%ﬂ XOFAIT7

A EHE R R
foHA TR
FUHEESHKE

@/ \N\HEE

LT T
A

Ao
A‘@ ‘u
AG @ A
Am)“@
Ao

A srEssm

NN\ EEHE




RAENFHBOIER (1/3)
AR TS

Ata’ taa EF% 1

HEENTWVW5S SHS(UNESCO it 5- L= D &
Bbihd), sE#% 10 0L LGl L, BIEIXIEE A
EHERE L TURuy,

Ata' taa E413% 3
Ata'taa SOV Y — Mg CHEHAINTWEHE
b, AU YV — MEEANOHLTHEH ST
Do

Ata' taa EF15% 5
Ata'taa |5 DOEEAE,

Ata’ taa EF% 2
R O IZEE X iz SHS,

Ata' taa EF1% 4
Ata’taa BIZITEIDEE ST RN, U
V' — Mg OREH (EOGH) ZHEHL, EX
HWasOFREEIT> TV D,

Tongatapu EEE D HKR— k
AR EEETEE LT, — BRI ERLEEDOR—
ERERINTWA,




RAEX R HIF DR (2/3)
ININTHEEE

Vava' u KRE D&
Vava'u fff &~ M it 5 S h b P E,
FEBEHR LML TV 5D,

Nuapapu Community

Nuapapu Community OHAE, EU 2 X Y g S
Tz, MMOFBEOHERE b FERIZEH STV D,

Taunga Community

—MRFRIZRE S /- SHS (R < EU 2t 5),
BN E LT E A EHRAATOREICH B,

Kapa Community
1995 412 EU I X 0 {5 Z 7= #844, BEIZ ke L
TIREBIZH Y, ESh T3,

Lape Community

—RFRICKE S 72 SHS, EffbLTWnH & &
HIZABRICRESNLTLE->TWVD,

Otea Community
Et - 0 - RARBEIEATRE 2 EM L 7= A5
K OVSHS DFiHE Ofkk,



REXM R DIRR (3/3)
At IR E

Tongatapu FEMER
HE~DBE NG EIT-oTEY .
12.6MW,

Ha' apai [ZE%E&E S#17= SHS
Kotu & T, ik
RN TV,

B 7THELERE L, BED

Ha' apai IS5 Ehf-NyT ) —
A% 7L ERB L, b0 T 7 27 b

W2 X0 L7223, AT 2 Ty ki
ZdH b,

Ha' apai [C#t5 &t 7= SHS
2009 it S, Tii s LT B
HEINTWVD,

-

[



&Y Rk

B1E

<®>

F 1131 Th o) EHBIFOREGIRDL e, 1-4
#1132 [hrB) EHHFEBEIANOHER 1-5
R 1.2.2-1  RFGHUIEIS L OVBEFEL v 1-7
<E>

1.1.3-1 [ R EOEEREE (2006-2007 £E0D GDP)  rovrerrerisriss, 1-3
¥2E

<®>

#2141 Th] ETEMINZHTEHMT B 2T B 2-4
#2231 N7 U—BHWOED T T DULI o 2-13
F2.3.1-1 ASUSTEEED 11 FF0 SHS DR+ veveeeereisi 2-17
3 2.3.3-1 HSEC D 35T 3/ Rt i 2-22
<E>

2.1.1-1 MLSNR - FERRIE oo 2-1
222-1 X777 7 ORI oo 2-8
222-2 b HZTEEED SHS BRESFRFFTE o 2-9
2.2.2-3 ANATFER D SHS BRE T RFTTE oo, 2-10
222-4 X777 7B LERAFEGE) LB PSR 2-11
2225 NAUEBTLERBHEE)EBREHHE o 2-12
FH 2311 =AU APV /SR L ORFRIFETR v 2-15
FH 2312 AV TR FD/N YT Uil v 2-15
BHE 23.1-3 T — UL P H T 2-16
2.3.2-1 AN RAGEEHII e 2-18
FH232-1 PR END/N YT ViR 7 AP 2-19
HE 23.2-2 Kotuly (N—r3A Z—7) [ZRBESILTUND SHS oo 2-20
2.3.3-1 HSEC DRI [ rveevrermeeiniii 2-21

2.3.3-2 HSEC DF b 7R B D ZEAL cvvvernernerinse s 2-23



EIF

<%x>

#3.2.1-1
7 3.2.1-2
7 3.2.1-3
#3.2.1-4
# 3.2.1-5
7 3.2.2-1
# 3.2.2-2
7 3.2.3-1
7 3.2.4-1
7 3.2.4-2
7 3.2.4-3
7 3.4.1-1
# 3.4.2-1

<E>

]
]
]
]
]
]
]
]

3.2.1-1
3.2.1-2
3.2.2-1
3.2.3-1
3.2.3-2
3.2.4-1
3-2-4-2
3.2.4-3

TOISES. VOISES A L /S—HERL (Z2) v, 3-7
VOISES, TOISES THL (Z3) v 3-8
=R e AZF 4 — (TOISES PHRURPLARTL) o 3-10
=R e AZF 4 — (VOISES THRURPLAAT) o 3-10
AR FH e G MU E B> R VB S - 3-11
EABRFTDBEE v 3-15
ARFHENZ R 1T D SHS FIE T IEHEL oo 3-15
BEABEIEAAR (Z) e 3-18
HARDD b TS DERIRHEHE o 3-26
AARMIE TR EHRI OB TPCAY e, 3-26
VT R RO PDM () v 3-31
H AR & EHIARURRITE H o 3-36
ANET ] T A IE T 2 ARG M ORI E B v 3-37
KB EZE B « IR (F) e 3-6
[k FEPPHATIE T 2000/01 - vvvvvvvrermnersrnsn 3-9
PV E D 2 — JVRFELI] o 3-14
SHS DIEAMERL IS L O BEEAEDC 7 v 3-17
SHS DEIEEHEREI ovovveeee 3-17
SREREARTR e 3-23
V7RI RS TRR o 3-34



EPU

EU
GDP
GNP
HSEC
IEC
IUCN
JICA
MLSNR
MORDI

PALM

PIEPSAP

PIGGAREP

PREFACE

SHS
TCC
T/O
TPL
TOISES

UNESCO

VOISES

Energy Planning Unit

European Union

Gross Domestic Products

Gross National Products

Ha’apai Solar Electricity Committee
International Electro technical Commission
International Union for Conservation of Nature
Japan International Cooperation Agency
Ministry of land Survey and Natural resources

Mainstreaming of Rural Development Innovation in
the Kingdom of Tonga

Pacific Islands' Leaders Meeting

Pacific Islands Energy Policy and Strategic Action
Plan

Pacific Islands Greenhouse Gas Abatement through
Renewable Energy Project

Pacific rural Renewable Energy France and Australia
Common Endeavour

Solar Home System

Tonga Communications Cooperation

Town Officer

Tonga Power Limited

Tongatapu Outer Islands Solar Electricity Society

United Nations Educational, Scientific and Cultural
Organization
Va’vau Outer Islands Solar Electricity Society

T F—FHEPE

BRI 5

[ e B RE

[ R L pE

NS KRR RS
EFR AR e

IR B AR S
MNTATBOEN [E B A
E A+ - A - RINERA

ko T EHEB A ) RX—
a itk

HA - R +— T L8

iEEN -
R o WAL ] == o L 5 — B
BRI AT B R

HAFMREI AL —T a3y x
7N
TITUARAF—ANT VT K
FEIN 2 b AL AT BE = R L
—{G )

ST Y — T — 2 AT A

ko 7 EEEEE R

FH &

N ATETIR

ko Z TR E

I=ES

ERRE S B B SRS

AVE D PNy e =k



F1E JOo zitnE=-RBiE



B1E o/ r0ER - &R

-18ZE /2 —ORKERE

1-1-1 FHR L FRE

[N HEE] GCIF. Th HEHT) O AX—SBIconTid, B4 - 54 -
KRG EA (MLSNR : Ministry of Land Survey and Natural Resources) D, %z D& 773,
BEEATREADLoTWD, [ EOBAMRT RLX—BURIL, B0 FICRES
NTHAFRETZRXLX—H 7 a3 v7 1 (Renewable Energy Committee) 7388 D 1 /) % 15
TREZHED TEY, BET v =7 FEROBRIZIE, #EEZIT> TS, £7. MLSNR
DATIZH H =/ —FHEPE (EPU : Energy Planning Unit) 25, EZ = /L X —&FH,
TANLNX—BOROREZITILOE L, BERHOT 4 —BARESA T 7V v FAIE)IE
REDRENHE LT TR RIS 2 KGR ERM 2 & AT 1L ¥ — 7
Ry =7 MIET S T — L& OE» G E - BHEZ1T-> T 5,

BREEICOWNTL, AFEZEFEHRE (Ministry of Public Enterprise and Information ) %
EEEITET AEE O F/ﬁ%)‘?}zj (Tonga Electric Power Board : TEPB) 7%, H#HI DAL &
T b THEEEZPOIC, BERE BRI XY  EOME AT o TE e, LvL,
1998 FFICREALMT DI, /\H/\%é%%f“@*%fﬁ%[&%< NS TR NN TREETO
WE - BEHEBEBFEOWTE, va T T A - XU —%L (Shoreline Power) 2{HY9 2% =
ElZlp otz Fo, 2002 FiiE Th) EBRNERL0F(EEXD 20, FiLE 10 4H
DY — A & fiifn L. TEPB OXFLER M 2 L7t L7z, Lo L. [AthI% 2008 (2 i OME
HAEEAIN, BETRELOCEREFETI=U T A#EEEZRW T, TPLIC X 2 EBENT
b Tnd,

HHEAICE L CIRBEEIX,. b AESR (TPL : Tonga Power Limited) 72327 % £
LTEBY, BRI T 077 NANT =3 OKEZ H0I G S 72 Rt R i f

CTHRENORELZHY L THDA, BAEAMRTRAF—HEERIIIT- TRy, 72
a}%]ﬁ ZHWHND LPGIZ W T, T ) BUFA 50%F1H 3% [Tonga Home Gas) 23
AIBAGEIT > TV D, Rds, Th) EHITIZ 169 DEERAREL TVDR, 1FLALED
HE S ICIXE NS IT TN TR 67, BELAHIKE o TS,

[h) Ho=x X =8I, fERMAAMEASS A~ (KM, 2 3) v V5%) 1K
fFLTE R, L LITFIZEIHEIC X 5 FHRERE OB &, =30 X — 3B ~
DBITERM L, "M A ADO =T B L, ABEGEO =7 N8Nl TWn5, 1992
AT ANA A~ A3 56%., ARG 28 44% & 72 o TN A3, 2001 4RITIE N A 4~ A4 43%
W5 — 07 AR O > = T A 54%IC N L e, EE U CE AR 2 95 TPL
ko e, SHICABRDERMOBEBNTEDOMORIT 7%RE LFEE L, 2010 4 8 ] £ TIZ
X, K EIIKREFEIZLY 2.8MW OFBLE DG A3 E L T2,

L2vL, BUITEDAA I K E <KAF Lo = RV X — 4RSI, FES O A A O &
B%foﬁé:%*fﬂfmfi@ﬁ”i“%jt%<§207‘Zo7‘:&>\ Ry EE LTI, Ao L oz
2T D2 LR ZEN R VI —ME TN D IRHFEH A B L T\, £ LT, 2012

1-1



FEETIC, BB L0BEERED 0% EHAARBZ R LF—CAEET L L HIEL
L CTHIF. 2008 7> 6 AR HAEFTRE= XL ¥ — OB ICIN Y A MHD TV 5,
KENFEEIZ, AEOEROFEO 2L L THERSRTEBY, Th) BHE LT, 4
—ARNZ VT, EUREDOKEESGERNG, 1990 FFR 1D FRIB KGR EXM (VY —
T —AR—=L AT L SHS) OEfENNY =R =TT REOR OB
THEME L TR0 | S EE O R T RE 72 = 1L X — G IR O HES 2%k 5 48 & O T
7Yl hTEBSREHEREENL, [ELABFEOBER XE L L THED
LW Y —rvzx v X—iEHZ BT LHIELTWSD,

1-2  BAZEE
[N EBUFX, % 8 WIEZBHFEHE (2006 4 - 2008 4 ,SDP8 : Strategic Development
Plan 8) 128\ T, (20254 £ T2, £ TCOMRBEFEZ5ET L, fEfk Stz
BlET 5, TORF, M TEE lEi TOmWETRZEZ L, mEREEKEL 5 OFEE
DTELEEZENRT D] ZexHEET BTN TWDS, £L T, Az, LTD 43HH
AEFHEA L LT, ERRAEICEDTVD,
NEFELZBLTO, B A 07 T O, TXVX—7 EASFEOMIERME
TARNF IR EZEOTEF IO H 5 R ® 74— OS5
NS F A~ DA B A DA/
K7 Z—OBREERDOTD, B RREA 7 7 OEH
INOLHHEHOERDED, TR AVF—3BICBWTIE, LTOBKAEZREL TV D,
T A~ DI
THNF AT D2RORMERE L, S 6R55FOLEH
EaARNRT p—< AR TR DG EDILK
ERHIZ I T 2 B AR = )L — R o ik
FioEkxy, Th BZBIT2KRBEREELGDHAEAMRET XL —IZO0TIE,
PIEPSAP (Pacific Islands Energy Policy and Strategic Action Plan) . PIGGAREP (Pacific Islands
Greenhouse Gas Abatement through Renewable Energy Project) 72 &% #® F. [Renewable
Energy Act] 7% 2008 4E 10 A |2 KyEM THRAUNCHIE S iz,
$72 2009 4F 4 AICIEREMNHIBEN =L F—RESEN T ETHES L, OB,
(b BHEMHOA =77 47O F, {#48R, ADB, EU 2L RFT—8BIL T, [F4E T
O —F~ v 7 (mx/bF—n— <7 2010-2020) 1ERRIZ 75 S5 5 F i S
s TNz, [=xF¥—m— vy 7 2010-2020] Tik, AFHEIZHOWTHELHE
MIRINTEBY  ANTEEBIO N HETHEOEF L LIZSHS DU NEY F— 3
> (EH) 2175 b0 L LTSN TS, #EB, Tmx/F¥F—n— N~ v 7 2010-2020]
(X, 2009 F 12 HICHRME R T 7 MENFHESN-H, 20008 4 A2 [ M) BUFIZ £ V&R
SINDLTELRSTND,

1-2



1-1-3 #e=EFKRR

[~ B GDP ([EWNMRARE) 13K 247 5 7K R/ (2006-2007 4, — A7V GDP T
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[ EERERESRTE2RELTRBY, 2007 £0 7 —% Tk, #mHEENK 8,074 F
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Lol [ by ERFIXZ, A=A TV 7T,
NS DOWFENIEE .
BEENICI VX ZONTWHEONREFETH S, I EE%EIL. 2006 Eﬂiﬁ%ﬁﬁ@%‘~&

—

BLORIBOF—A NZ U 7T

2—Y =T, TAY B EENEESE
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2k DL GDP @ 39% % 5O TWVWb, TOXHIZRWNAE, BEHEBRENBITREL .,
KEOBHZBEMAICKFEL TV AEODICESGRENREL TV D, @ﬁ%%%%%%%
EZENODESLRFETAT A LTS, £7- T M EFFIXEICHAEEAICL DR

RIS OB (BDEM) B L OB L REIHBDLA V7 TORELERL TSI Lh

5., InbtenA 7T

fifikg D T2 ST &0,

[ EOMBIIRTFORESEELL TV D,

ZEE WSO H 5, LA, 1996 LI, B AR F v 7 K EEY D

®£1.1.3-1 b)) BERFOMBIKR
Bz : TOP1, 000

1991/92 1992/93] 1993/94 1994/95| 1995/96| 1996/97 1997/98] 1998/99( 1999/00] 2000/01| 2001/02] 2002/03| 2003/04
ELFEBUNA 4,449.8| 57875| 5862.7| 6,685.6] 9,179.2| 9,881.1] 9,038.4| 10,175.2| 10,674.4] 11,403.5| 15,377.5| 15527.2| 16,393.7
EFEBUA 26,170.0[ 31,086.4| 33,949.0| 34,916.5| 35596.5[ 35,353.7) 35444.9] 36,545.7[ 41,677.9] 47,198.7| 57,914.9] 65,108.5 69716.7
AP —ERIRA 8,644.9] 8,499.5| 7,107.4{ 10,770.6] 12,117.0f 8,791.1f 13,663.1| 12,721.6] 11,434.0] 15,503.4| 13,442.9] 11,522.5| 12,644.6
A BRI 5,929.2] 5,648.8] 7,138.2] 4,613.7 6,352.5[ 55125 1,612.6] 29840 4,866.0f 55717 5,630.6] 4,076.1] 5,826.4
ZZNEI 0.0 0.0 0.0 0.0 0.0 0.0 600.0] 5,000.0] 4,175.2] 3,425.2 n.a
a— AN 1,035.2f 1,265.0 684.6] 1,232.1f 1,398.8[ 1,938.2[ 2,343.4| 25202 1,756.3] 1,667.8] 1,800.4 n.a
RARE 46,229.1] 52,287.2| 54,741.9] 58,218.5| 64,644.0| 61,476.6] 62,702.4] 69,946.7] 74,583.8] 84,770.3| 94,166.3] 96,234.3|104,581.4
1TER Y 18,392.2 16,992.4 17,364.2| 18,910.9] 21,858.8] 20,441.2| 21,164.6] 25,082.8] 23,595.0] 29,221.0| 29,177.8| 34,010.2| 50,981.4
AN —E AR 15,549.4 16,335.3| 16,970.1] 17,911.2] 18592.2( 21,435.1] 21,513.0] 23,108.5[ 26,175.5| 27,757.2| 31,511.2] 33,401.5 32,246.0
R — AR 11,641.2( 11,072.3 10,964.4] 11,525.6] 12,079.4] 12,523.0| 14,063.3] 14,159.0] 12,157.2] 13,643.9| 15,385.4] 16,380.1] 26,225.2
ZDih 5501.9] 5524.8] 5,069.5 7,156.1] 10,219.8] 7,851.7] 5,905.0 9,102.5| 10,815.6] 16,053.9[ 14,863.5| 18,320.3
mHAE 51,084.7] 49,924.8| 50,368.2] 55,503.8] 62,750.2] 62,251.0f 62,645.9] 71,452.8] 72,743.3] 86,676.0) 90,937.9]102,112.1] 109,452.6
I G A—miit) | -4,855.6] 2,362.4] 4,3737] 2,714.7] 1,893.8] -774.4] 56.5] -1,506.1] 1,840.5] -1,905.7] 3,228.4] -5,877.8] -4,871.2

(W Fr : Statistical Abstract-2006)
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CEMEINTEY, 2006 F7 — X BiFi Lo TWbHedh, YT — ¥ 2HHT 5,
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£1.1.3-2 T+ EHFRSLIVCADQ#ER

Tongatapu & &t 11,971 10,796 72,045 66,979 63,794
Kolofo'ou 3,036 2,674 18,463 16,953 15,903
Kolomotu'a 2,689 2,400 15,848 14,451 13,115
Vaini 2,029 1,742 12,594 11,180 11,104
Tatakamotonga 1,190 1,155 6,969 6,828 6,773
Lapaha 1,220 1,172 7,255 7,370 7,005
Nukunuku 1,131 988 6,820 6,160 5,863
Kolovai 676 665 4,096 4,037 4,031

Vava'u &t 2,871 2,728 15,505 15,715 15,175
Neiafu 1,060 1,016 5,787 5,650 5,268
Pangaimotu 243 212 1,412 1,298 1,247
Hahake 436 395 2,422 2,291 2,299
Leimatu'a 489 474 2,742 2,753 2,884
Hihifo 430 372 2,267 2,375 2,093
Motu 213 259 875 1,348 1,384

Ha'apai &5t 1,372 1,469 7,570 8,138 8,919
Pangai 530 501 2,967 2,966 2,850
Foa 251 244 1,479 1,434 1,410
Lulunga 196 238 1,075 1,282 1,584
Mu'omu'a 127 150 630 735 885
Ha'ano 120 152 619 773 891
Uiha 148 184 800 948 1,299

‘Eua a&t 899 820 5,206 4,934 4,393
Eua Motu'a 515 455 2,949 2,766 2,400
Eua Fo'ou 384 365 2,257 2,168 1,993

Ongo Niua & &t 349 381 1,665 2,018 2,368
Niuatoputapu 210 242 1,019 1,283 1,605
Niua Fo'ou 139 139 646 735 763
&t 16,563 15,374 | 101,991 97,784 94,649

(H P : Statistical Abstract-2006)
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2-1 Tnozxy FOEBERH
2-1-1 #& - AR

1) XEEFT

Fh] HIZBT 22X —08 oM L4773 E L - A - RIRERA (MLSNR)T
bo, FERIZTZEDAETTHLTRVF—FtHPE (EPU) BBURFEITREDEH Z1T-> T
W5, EPU T 2L X — LMY E (Energy Planner) O F., # 6 4 OB NEE S
TEBO &K RFFT—031T>o TV D KEXFEE R & H 7B R\ 72 & THLI e &5l &
fHoTWnd, 728, MLSNRIZERE ST OH Y ET T H o7, BEITONTEAITH
X0, BESBIX, BRE - [ELEE (Ministry of Environment and Climate Change)
WS L L Ll o7c, LUTIC MLSNR DAk Z2 7~

[y EIEZ, b HTozx i F¥—n— K~ v 7 2010—2020 OKRER EFHEMET XL
F—OHEEIZEN L TEB Y, NEAF O T IZ Renewable Energy Committee % 5% 37 L 7=,
Renewable Energy Committee D #fE & L Cix, HAMNREZ ALY —T v =7 FEEO
2, BFEOMEELITH) Z LR ENFTHNS, MLSNR OEFETH 5 EPU b [AAED
L% A > T\ 52, Renewable Energy Committee & O 35 /0 FUXBAME I E SN T
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FAMEZIAX—ICEL T, BEOL A, THENNEE SN TR WVEEE
HIZSHS DR E A BT 22 LRV EEPKEN TS, SHS OEFFIZE L Tik,
SHS Z H T 2% (BIfE, = U7 AR LN — A HBICHE) 2. MLSNR O & #
DF, ZNENKGENEEZESNHFEINTEY, AIZEBSVNMBERL 5D E
EAERE AT o TWD, B, Kt RELZBRITMEE (YA 778 - pHE -
PEZE - #1644/ Ministry of Labor, Commerce, Industries & Tourism) (235 < BUFRRE
MIETH 5,

Flo, BEPRA T T AoV TIE, KBt RELZESFEOHME (77 =
Uy V) BHEE LTV, EIFE ISR () ofRoFTro& TN, 5 (M%)
1I~24 T OBREINTWND RFHHEXFRME D N T2 TR (DD 2R BENKRE).
NARTEERE (OB, MWMENRKE) 26, TNENOHE T SHS OEEEH 21T 5
Z & AMIICKE 3 EZ B S (Solar Electricity Society /i Fr) Ma% L i, HAE
WCHNE D 2 ABE SNDEEE RS> TND, o, KEEEHEEZESIX, TH)
DALEEICE S BINRER K TH 5,

2-1-2 Bt - P8

MLSNR O FHEIZHOWT ARINTWDLEFTOT —F Th 5 2003—2004 F 2
TIE. KT TRRAERSTEY, T BATTFTREEED 11% 2 5D TS, L
MU HAFEBER T r Y =7 NI THAPLOEEESH NICL Y Eish Tk
D, FtEEINTVDPHEIX, ERNICITMHERERIIEYIN TN D,

SHS DHMEFFEHAH Y L TV D KB EZBSO PRI FAE» SIS 5 ¥)
WA ER (0RO EH 96 Kk KL) EAFEMAR (1P AHEL, 1H5D
ERHICSEH 6.2 Kk K) THbhTWD, [N BUFD»LOMEXEEWFT 52
LK SHS DAy T U =B KRG EBSOEEEN ., H#MNEICHE SN D
TEOEWME (77 =vr ) ~OWEM 72 EIXBMRL7=ART AT > b FHE % i#EH
LERLEEIND, B, TOMOMEEMICOVWTIEEAHAZTAR Lo TS,

ARFBEOERIZIT, N X TR ANTUHEE TERLINDI KGR EZAER
HBEBEDO VAT AEBETL5HE Lo T0D, LELERDL, N— 1D K
YR EEELSOMERN T, BFEMBO Ny T ) —SBRERAZES T o0 E4E
DR STV (GEMIE, 24 MEORBFO L B2 —IZ7d#) ., SHS #EHIcDH
T2V LERNTHER T 572D, WMIEM% 7T~8 FRICNN Yy T U — O AE Y I
MEINDZENEE LR D, T O D ARFE O FE i 12 18 1 C x5 Mk o K% B
BE0oMBEHITENICARIND EHFEEZREL T LERD D,

2-1-3 Biffik#E
AFHHEC TEHE AT 25 SHS EH FEMEARHIZ OV TIL, EPU B OFTAE & & 72 5,
FEEMERE BT RIS SN D KGR EZESDITI T & R DN
MEICBWTIL, EPUBERN Y R — T 52 L &5,
EPU OB T EICMO FF—IC XV EEI N/ SHS 5T a7 Mk
T, WM OBMCEZECHFLAERR, A FNRA T T UV RAEBICHEDS A
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MbWwan, +oeiki, mika A LT 7, EPU L LTHEMEDER DM o
] EOVEEEZEH L TV D, F70. MRHIEO KB R EZR BSOS IIARGHE
DERICHITREHEINDZEERS>TWND,

SHS MEM SN TV O N—N"AFERTIE, HENRA T T A ZOMAER~D
Bl —v 2o, L EESEOEHEOO, N— A HEORB I RELZES
IEMEDERNS I~2 ZREFEINEZEBE L, P05 EBICHEESIETNDE, 2
NOHIRHE T EICHEMIBMAIFIC RN ER LN —= T2 ZELIZAM TS
D, EBANLRMBITIAEL TS, LrL, BIMGAE CHRRALIZE A, BENRA Y
T AR EPEBIIEBEICEEBEINTELT, £, SHSHAA YTV —OHHE 4L
PR HEESNTORVWE KL EZBEROEE EFHRERICHET RE AN D
HZENHM LT, ZORORFEIZENTH, HINEEKROTZD, Y7 ha v fR—
2 hEBL, EINOBERLET TR KB EZBESOEEEHRIZOWTOHT)
HEMBL TWMERD S,

F7- SHS iFfk 5%, FERICIVEUICHEMNERN SN ZEBEETH DN,
N SA BT, WY AR ER BN TIE S A REFENICEB L TWD, K
MR CTH, BEICSHS ZHAH L CWERBRAEZA L THEY, (ER® SHS I2B9
HHEFR LV ANVITIRE LV TH D,

2-1-4 ERFHEsRHMH

FHEEBIZBITDHDENMGEORWITLLTICRT LB TH S,
(M ECHEIIEINT-MGENLLT a2y bO—EA2EK 2.1.4-112R7,
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2141 Thr) ETERESAIHAEELTODS Y K
L TR ST A A S A S

Tongatapu Ata'ata Phase 1 1997 25 35 2 1,750 UNESCO
Ata'ata Phase 2 1998 21 50 2 2,100 Japan
Eueiki 1999 26 50 2 2,600 AusAid
Tongatapu %?2’%

=L S

Eua %;;

Vava'u Falevai 1995 42 50 2 4,200 EU
Hunga 1995 47 50 2 4,700 EU
Kapa 1995 30 50 2 3,000 EU
Lape 1995 7 50 2 700 EU
Matamaka 1995 42 50 2 4,200 EU
Noapapu 1995 43 50 2 4,300 EU
Otea 1995 35 50 2 3,500 EU
Ofu 1995 43 50 2 4,300 EU
Olo'ua 1995 21 50 2 2,100 EU
Ovaka 1995 26 50 2 2,600 EU
Taunga 1987 32 35 2 2,240 EU
Taunga
(Upgrade) 1991 4 35 2 280 EU

=L S

Vava'u %;;
Pangaimotu %i;’%
'‘Utungake %i;’%

Ha'apai Mango 1988 5 35 2 350 EU
Mango
(Upgrade) 1991 24 24 2 1,152 EU
Mango
(Upgrade) 2009 15 80 2 2,400 IUCN
Mo'unga'one 1994 49 55 2 5,390 EU
Mo'unga'one
(Upgrade) 2009 36 80 2 5,760 IUCN
Fonooifua 2002 24 75 2 3,600 PREFACE
O'ua 2002 38 75 2 5,700 PREFACE
Kotu 2002 35 75 2 5,250 PREFACE
Tunga 2002 32 75 2 4,800 PREFACE
Matuku 2002 22 75 2 3,300 PREFACE
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i AT R VAT A < DA,

B S it Y _ T T
G 4 B4 (ML) 5 L Wp S B Wp a3k [
Fotuha'a 2002 18 75 2 2,700 PREFACE
) BERR B
Lifuka jj;ﬁﬁ’ﬁ
BERx &
F g
oa ES
/J\)#E‘E-; j—_x ]\
Ha'ano 2002 DG &

IEX 707

ZINR AL F—= k
'Uiha 2002 DG & _

P ES v

/J‘iﬁ%ﬁ; F—Z b
Ha'afeva 2002 DG&E  _

H%EE 7 v

I B Z+— = b

Nomuka 2002 DG&E  _
ES T

Niuas Niuatoputapu 1999 36 48 2 3,456 NZAID
Tafahi 1996 35 55 2 3,850 77 A
At 813 90,278
¥ IUCN : International Union for Conservation of Nature ([EF H AR #H 5)
PREFACE : Pacific Regional rural Energy France Australia Common Endeavor

Implementing Agency
(AT : EPUEEL

BB ITON TV DHHIE TIX, BEITEICLT A —EBLRBEBEBICLVbOAL TV
B, 169/ EWIZHOFEER A, REME~D 7Y v FELOE )b Al o % 5 1%
HIPEAH A 2 DI ICHEE R W H Y . LD & BV EEEE TIX SHS A E5HE
T FBELE 2> TS, T h ) EO SHS OHREFFE BT N — /31 3B I8 A 7o
FREBARH 2 BICEIN TR Y ARGHEOESHEREHATERZ IO THLZDOR
EZHET 5,

D rrHETHEE

BWX 72707 7y0bbERHN AT TEH SO DEIXT 4 —BAREIC L
VEAESNATEY, BRI I10%TH DL, KFFEHONGRMKTHL, BEGOT Z 4
BEUZT A XL, WEICENEOEORMEMEE W) (1998 4£) X° UNESCO %
IZE D SHS Mfith Iz, BFb, MEICE Y BREITITEALEHERL TRV
WiZH 5,

Q@ N—NR1ES

FRVIZIELE 7T BIIREEEREN TONLTEY ., EILFEIX 100% L 72> T
Wb, 4ODBEE (NT 2B, UANE NTINE JATE) iR, A—ART
VT EEROREBICE )T 4 —PARBEREAS L, A=A FT U TEFOHH &G
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BROEHBRINTWD, LA LEFRNRBRMOEEORELH Y | BRIEAD TR
ODWRENIEFICHETH D720, BESNTZREBOAEHL TS, v TG EOE
A AR, 1994 FEIZ EU OXEEBICL Y SHS NEA SN TEY, oM 6 5
(b b 7 b nnB FUTE, 74+ /4K, by U AE) &
F—=A TV TEHETZTUAEDOXE (PREFACE 7Y =7 k) 12XV, 2003 FE)
HSHS NEAINTEBY, HHZSFEUERBLEBELEHEI N TS, Z0O7
W, o= EF L] & LT, @Y7 SHS Bkl i = e /e BRI N ST b
FEiEplE LC, Th) ERB LM R —0fFi 2 T\ 5,
AFHEOBHMAECHRBLIZE A NA— A HBETIEANY T U — BRI H
ENDHZERSKBGHBEEEY 2 — L LMBERHEIEL TWD b ODOEKREDHIR
FICEDHERA T T ARG e BE CEIE STV W R ER R S .
DA D RUTARFHE ERERF I IXMRE SN DM EN D D, 728 MIIERE 72 & O I
B COAFNNETH L2, KGN RELZEIVLERELI DO |, #HE
EBICREEZITHOTCWDLTF—ANH D,

IN— A FEED SHS O RO FEMIC O W TIX, 12-3 BEORMFDOL B 2 —|
2. BUHIEH AR R A RO L T

@ NNIHEE

FEANRTEET A —EBAREBEICLY 100%FELSNTEBY, AT BICHE L
ROHAF R BET hy o HrBIZ. AR EDOREZRENDE MG E2ZIF TN
5. TOMOBERIX, 1995 412 SHS Ot 523 T 7o 23, il 7o Ak O Bk 23 ik 5
SN olel b, SHLITHEMMANEMILL, BUREM AT F U2 biTbhdo
e FNnNy TV —ORFICLBEREENHRTE RN ST LR ENERLE R
O, BEFEMIZIEEAEHEL T RWRRIZH D, NAATREE O SHS Off Ak
DEEMIZHONTIE, 12-3 BEOEMFEDOLE 22— |2, BIMFEAERSRLTH LT,

@ =—OTRES

=UT AR TIE, TPLIC K S *ﬁ&mmﬁbhfw&m LnrL, =a—v—7
Y FEBMOXZEICE Y, A (PR, HbE) ij:U\?Fﬁ FIZ SHS N A S h
TW5, ToOfth, ik, wbt. % T E— A RERR T IE, T — B AR ER
HAEASINTVWDLIN, BEX 7 71 7 7 i b S u%u PRk 25 78 (R T B
L, RIMHEEEZMZ D720, LER/NROFERE CTHIE I N TWD
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2-270ozxY YA FRUBADORKR

2-2-1 BEEA2I77DEFERKR
(1 TrYHEl oSV ISERBEORRK

h) ETIE, 45 FICO 5B AZRKEL TRV, [FEFEOF T, 2025 £ T
OEMBEL LTBIA, RiF. BE., ULICBT 2k ATERBEZBT. 2T
R TANEDEWERKEL L VEOSWEF 2 EZZ T AHEOHEDD, 7
v RHARF 22D, PETRENRRME 7 XY —FEICLREKRE. HE.
ER oM b, LB ICER A EE, HERECIRVMETL I 2 EELE LTHRITT
BO BT TREIMTOA TS, BWB LOK#EEO EEHIKICE VN CTITE
BEEERE 72 C OO T, GEK. WIEEM. KE, BERBEEZIICD L Lictha g v
ZIEEHFINTEBY, FmPELILHEIL TN D,

(2) AEHEXNRMBBOA 2T 5BERR

AREHE O BHIKTH D N DI THE (TH2FE, =T XE), BLUANY
A O IERIC OV TR,

(Mo T2 75ER)

THAAE, 2T AXRETELICIN BOEH, X770 7 7 ICHET LS TH
D, ENENDOEBE~OBEFEIIR— b &0 KAEHM 2 S L <k 57,
R— T AEEBBHEOHFZIILL, R—FE2EMLTND, ZTOED, FHREOBE
IR ICHREEL 720D, FRIC, 2V =A X, N AX T ERITHRIETHIEFITH
BmEm< . BERICIZ/NER— N TOBENIIIEFICEREZ D,

ML bR B THEIED, BNICALZTEFERIZIFEEL T, miHT - M
A LZTHEEND E- 2883 EHE LT D,

ETFKEFEHINTEL T, EAEHK, 8EKIE, AKX o7 ZFH L7 KAKIZ
HHoTWDH,

(B

AFHOXNGR LD 11 BIIASNTOINE, AT Z7IZEE#EL WD, £E~OB
PRI N TYTHEENERFEICR =N THY A — MITAEDBENE O LIZIE
U, B LTS, REFEOMRFE T, IFEAENEBICEHL TEBY, LEHFES)
R E o TWWD, £, BT EUDOXBICLVEMEINTWVWD, BNOELRB
HFRIIESTHLIN HECRVEFTERAINTWD NI 7 -2 T 2% D
HFHELTWDS, B, ETFTKEREHINTELT, EAFAK, SEKIZ, ho ¥
TR RKTH D,
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(3) Thl BEOEEETE

[ EoBEFBIZ. HOLTIRZEALOFECEHEBF I RBESINLTEBY, b
# 515 HTCC (Tonga Communications Cooperation) 2% D% 217> T\ 5b, F
T BEREFD EALTEY  ERBICERT 2SSV THEARTRTH D,
Fl. Ay —*v bbb, P AEREFR (TCC) B LUTONFONANREH 27 1
NAZ =L LT —ERZRMEL TWD, KFEHIZEWT, KEEEBEEZBEIDHH
HICxE SN2 EMEOEH L #EFREIEERAaI 2 =r—var Y —eRd,
AFHES R TIIEEER, X —Fy PO —v2FREShAhTHRNEDD,
HERHEEY — ARt S TEB Y, BEFEEIMRERIA TV S,

2-2-2 BREH

(b ERE, BLXOKRFHE SR THD hoHE TiE. BLXOARTEEO B KR
FMERLLTFICRT, 2B, [ b ETIX 2006 FEEDOEFHHT — DN ®KHFTOLDTH D
7=, ZOTF—2%H\n5

[k EIZFEARIC A 1,000km, B PE 500km O A KR WBIIC SET A R &2 7T ~—
NRA AR Y =T ADEEAFREEFOI NN — T B THEREN TS, §EIT
HHETBINLE L TWD,

[~ EOKEITHEEAG ClEETH D, 1 HOKIBOLELITEMOLL LD KE W
M ZRLTWD, 6 H225H 10 HIZ2 T TIEEENLS OFERIC L » THE L WA fE &
b, X7 T7m 77T HOEHKIEIL 21.3CTH D,

temp. (°C)

30

” 0/0*0\’\ R

W

20

w1

K

(HiFr: Metrological Division of the Ministry of Civil Aviation)

M222-1X27877DEHRE
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(1) ¥4 MIFEH - BN E

AREEOMSEHIT N TEHFNSEFEOH 72 b X T# BT 2 k% (Atataa,

Eueiki), /S/N D3 & T 11 &% (Olo’ua, Ofu, Otea, Falevai,

Nuapapu, Lape, Hunga, Ovaka), T® %,

KBTI —TF ORI

A Atataa
Eueiki
Nuku’alofa A
o [ ]
Niutoua
Tongatapu Island
HFT : MORDI #2{ft & %} Fua’amotu International Airport

Kapa, Taunga, Matamaka,

2.2.2-2 bUABRTINL—TD SHS BEXIRH % (AHD)

AKEE ORI O —>THALT7T X% (Atataa) BiX o T X% 7EOILEK 6.2km T
FNS/NETHY, HE X2 7 1 7 7 (Nuku alofa, 21° 08°S/175° 13°W) D #EH & #ife
#13.5km, R— M TCBLZ A0 NRBREZET L, THXBIZIZTAMNT AR —§FH D

ZOHINIMELG D B D,

H)—ODOKGEHIK TH LT =A% (Eueiki) BIX b T H¥ 7 EOREBITENS/N
BTHY, N HEZTEBEFEO="7 k7 (Niutoua)?> 5 EHRFEE 6.3km, BHX 7 710 7
7 HIEMEK 23 km OBEICH D, ZOBIIRENREEE L NE N B E THEEOT
AAEBETOMBOLSBREOCKHMCHLIN, AMEOTDEREL | BESEZERL T
/N T ORMATICIE, W ERRIC D REENRLETH DL, MEBIER WO

TR X BB L T2 D,
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NN B DR
X 2.2.2-3 12335 D SHS iR E X B A % %2 17,

VAVA'U ISLAND GROUP

Leimatu’a District

NORTH
TOKELAU Western District
(Hihifo District) Tu'arfbkivale
HIHIF HAHAKE
TONGA
astern District

'\ (Hahake District)
Makave (T

00|0'L‘\\\‘~__
g

I-9 C3\Ieiafu District

uapap

2
Ayatam KapaA D\\\Pangaimotu District

- &BD o W >0

Island District

1

A :

Ovak; (Motu District) Taung#® «
o< Q

o

HAT : MORDI & ik B}
2.2.2-3 NN EBED SHS BE T RHE (AH)

BT AN TR OME A 7 7 (Neiafu, 18° 39°S/173° 59°W) Fa i —#F D 4%
) 4~16 km OFHICEHET D, X7 7 bk bEVWT o H (Hunga) £ TL ¥y —7R
— hEFAL 1B CTEET D, 4£7 (Ofu) BEBRZBICIT/NS KRR MES
Jetty 3% 5, H /% (Kapa) A~D 7 7 & 2%, 77 L 31 (Falevai) 75 [L3E % %) 2 km

N7 2 —2FHT 200N KB ER>TWV5D,

(2) BE&H
KGR EL AT L3 - RHTHIHEACIT. 2 X VX —HTHILHAHNET — 2N
RAIKRTHDH, ForHIIBWTY—F—FR—ALT AT A (SHS) 28 AT HEITH K

BB INNRBELRD, KRET — 4 FICAKNET — 2 ZRYM OB X 25 FHE

NULETHDLIN, RERDL N THEHEBRN LT X235 0,
FDlH, T AU D NASA IZfE A2 CNE LR TORRICET ST —#
N—Z2%ZAL, AL TWVWHIOTREDER EE LTI E b HICEHT D, 7272 L.

2-10



HECTEBEN LT —223H5H S8BT NASA OF —F X—2 L g4 5 LT
HE (L0%FEEE) RNBHAOTINE0IEMELTCHEHAT S LIzT 5,

X 7 7 a7 7 (Nuku’alofa)® H & & :

N TOEHRX 7 T80 7 71 E337 O A 300km OFEHEICH VD | fEE T 25" HIC
MELTHWD, [ESFMHIE AT & RERAFEREYH &S 4.87TkWh/m2 TIZIZR U
Thsd, LU, BIRHFEPELEWVWG HTIEX 77 a7 7 3N YEREICHE L T
RKASEDN 8WRE/NSWEZRLTWD, E> THREMAET PV IRV ERE LY
A OB B2 S K 8% 2\ 4.13kWh/m® & 72 %,

X7 T w7y OFEMEKEILL440mm BRE TR ZWVWHIL 3 H T 185mm, & b4 7%
WHIZ 9O ATTI0MmRRE L 7e - T N T L RER,

*** |ttadiation at Nukualofa(Compensated) ***
<Tilt angle = -35 deg>

B Global Irradiation (kWh/m2)
O Total Irradiation (kWh/m2)

Global Total

Irradiation Irradiation 7.00
(kWh/m2) (kWh/m2) [~ """ T T T T o oo m e e e
6.03 4.92 36.00
5.67 501 8
5.06 4.96 §5.oo
4.19 462 =
3.64 447 2400
3.22 413 =
3.39 4.28 §e]
4.00 4.67 %‘3'00
4.69 4.87 S
5.64 520 =200
6.03 5.05
6.03 4.84 1.00
4.80 4.75 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
3.22 413
6.03 5.20

(AT« AFRAR I THERR)
2.2.2-4 XHOT7OT7ICETHEXBHE(H) LEMBANE

NN R (Neiafu /MR © HE & -

N AIEE RIS ET D720 B EEIT AR S RO E &3R5, X 3.2.2-3
AT EIOIC6 ADORFMNFEMEE L TP Lo TWD, NN EOFEREE 2R
H 5 & 4.87 kWh/m? |33 50 0 42 K B 5 8 3.44 KWh/m? 1Z%F LT 40% Kk & < . KEBEHE
e o> TEHARREHETH D,

SHS @ 7p BN o 27 ADOFFEIZ S 72> Tk, HRFEH D AN = 2L — N 4EM %
BLTROBDNEWVWEETITIZERFHETHL, "ANTOHEIT 6 AN ZINITHIZ
IO L E PV AARNVEO B HE (EAE B S &=Total irradiation) 23 & K& < 72 2 EF
WCRRNVERET D,
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HNEX RGPV 6 AZMBET L L. NAATHEETIE PV SRV O/EA AT 30~
35° T/RRNVE DM X X YREIEN K TH D, /SR REER A (30~35" ) T8
BEENTZHAGTXEY 6 ] 0B B & 1% 3.57kWh/m? 7> 5 4.47kWh/m? ~%) 25%
EhsZEeEnHs,

*** |ttadiation at Vavau, Tonga(Compensated) ***
<Tilt angle = -30 deg>

B Global Irradiation (kwWh/m2)
O Total Irradiation (kWh/m2)

Global Total

Irradiation Irradiation 7.00
(kWh/m2) (kWh/m2)
5.81 4.92 96.00
5.67 5.12 s
5.11 5.04 §5.00
4.38 478 =
3.91 468 2400
3.57 4.47 ‘C’
3.74 4.61 o
4.28 4.90 %’3'00
4.83 5.00 @
5.48 513 =200
5.89 5.08
5.76 4.81 1.00 |
4.87 4.88 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
3.57 4.47
5.89 5.13

(HAT « ARFH A HIS THER)
[222-5 NNADREBEICEITSEXEBHE ) LEMEOBEHE

Q) BAh-y14o/8Y

WA, TR [ETHE5~10 AIZAblEIcHESH 2 E S BN RN TWD, 5~7 H OJEGEIX
WHTE~Tm Lo TWnd, UL 11~4 AT, FrCARHE RO —>ThHh H A
NgEEEET [ BARMITER 1D 20V 7 o NRET 5 72 g2k < |
MIZdH 5, Wk, 92kt (47.2m/s) OEHENR X 7 7 a7y CiHllanzZ tnd b (A
7 1 ISSAC, 1982 43 H),

4) HE

FMIEIICBWT, TFETIE2010F 2 H (w7 =F2—1r6.3), £7/2 200645 H (<=
J=Fa2—K78), 20003 (7 =F=2—FK79) ICHENBRELEZLIEHEINT
I/\éo

(5) TI&EH
TN EO T KUK EMBIHEN S 72> TWA, N B Z B ITHE &2 e L,
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3m OKWKIZEDLNAT WD, REFTHOXMRMIL TH D b A& 75 E O b
R—=2Z2THHN, KUK LI TEBEBDLI TV D, /S8 5 5 AR B I HH <k
SNTWD, MEIRkOAKAD B HEREIZ, 9m EFTOKLKN SRS, HHEICE
biuTWa, KELBESHOMWFETITMMD NG00 HETH D,

2-2-3 BREHKEE
Ry ETIX, B - R &AL ®E4  (Ministry of Environment and Climate Change) @ %
£ T, ENVIRONMENTAL IMPACT ASSESSMENT ACT 2003 Al E&S LT\ 5, D
oo BR BE R B G i L 2004 (THE ENVIRONMENTAL ASSESSMENT PLANNING
REGULATION 2004) (ZEREEFZEFMMICE T 2MEN TR N TV D, EHERARA B
UL TFO®@Y Th b,

ARG T OB IR T ICRE T S REREFMO EIZ OV T, BREE - ZE)REE T
RBEToIZE A RFEOEEEIT Th D MLSNR IXER 5 - KEEBENE ICHFE 21TV
EIADKEIZOWTHEELZZITHOLERND D Z L RHBRI N, BE - [BEE#SHE LT
BVl NONBROHEREITS, T O L CERE - [ELEE D AGHE O FEHiiZid EIA
MDE L RE L84, MLSNR (ZAFHE O AL TICBRE - KELHE I3 L, EIA
WCLERFHESFREEITO L LD,

F7o SHS OBE  HEHFEADO N TV —OMEERMEE 225, Ny T U —OEIZKR L,
FRCETRIEE X 2, o7z, FEEE, BIHERER, ME SNy T U —PH%E THL S
i,

NRyT V=DV H A7 VAL TE, =2—Y—F v FORB&SIZEY, HHER Y
TU—OHEWERYHENEA - HESILTWD, 2L, P TERBLN=a—Y—T
REFOAGBIZEY, P HORMEME =2 —V—F 0 FOSENEN ZfsE L, FhiE L
TWb, ZO7D, N—BLLEMITITHAL L2V, R QBSGIEE & oo TV D,

BB, HOERYEE (ILA) [ BROKRECEET H7200 PHEEH GH) ZULTO&E
VCThbH, TROEEBY, BV IZHET ML TIIRENBET L L TREL, BIEOH
Bl S ERFF S AuiE, T ERBE WD ICBE LRI TR A5 L3 2 0837220,

£223-1 NyTY—BLWRYIZEHT HRX

OHVWIRVE Oy TV — |y T)— [IRAFEH (O
4 (TOPkg) |[HE & fE(Kg) [fHiER x@xd)
EOE D B (RA) 05 45 442 9,945
Oy T U— @M (3 _
@ik er (TOP| — 3 N - XHEH (@
/kg) %ﬁﬁ (m/ z)@mm x®x®)
Ny 7Y —gE k(G 148 0.08 442 5,233
IR 32 4,712

(HET « AFH A M1 %)
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KNy TV —DHVWIRDIZ N T TRETITOR TSI, Ny 7 U —tmsk (GH)
Mo TOME ML TE, "NUEERICHEShD Ny T U B8 ORE LK,

ARFHEIZBWT S M IEMNR, T~8FERICANy TV —OEFALEL 2D Z LR TRIE
ﬂé?‘:&b\ K HHEZES . MLSNR B8 LW 2 DO EILER BREF MO 47 J7 1k T
U, BE AT O BEND D,

2-3 BEOEHKHOLEL—

2-3-1 NN\ JHEBIZE T HBHFD SHS OHRK

(1) BEHFD SHS iK%

19952 EU OFEBNIC LV % E & 72369 % » b SHS T G iE 2 6 14 4 23 %
4 C O RBRAE B BEIZ F mﬁgm%@@ @%ﬁ%bfwéaﬁi%ﬁf%éo

Ny T U —ix A B %;é#% b AME I BR 4G 1% 5 AFEFR B Cal i AS RS LB
7RV RE &L 72 O TREIC & O Ffn WWHZTEBY HHTEZ2H0ITEES TR,
RIE A5 fﬂf_iéif7‘7%‘/'\7/kbf«fj((ﬁ%%ﬂ5/\%_Jiék\/\‘YT)
— X THFEREFTCHERAEELEIFHCTCE TV ENG BAINTEANYy T Y —
@%iﬁﬁﬁﬁ#ot&%%éM6o

L, BEANTEEBHSHICEANSILZ SHS O KOMBEIZ KGR EEY 2
— v @V/\$ﬂ0'ﬁ%éo/*N P B8 o0 SHS TRIBE D PV /R VT4 TR — A
——®,THDH, BAOEAITAMLEBBICH R ENENL - TEY ZLAERFAHAR
BETHHIN., —BIE. HADREZTWDEIHDOD, MAILTEBELTWVWDLIHEDOLEH D,
W 20 FLL EOFEMEFFO PV XX AR ETEREZ KL TS, Fy—vYarbnr
—ZOREFTHEHFICIVEINRLZVIRVAIAD LTEY, BURTIEYPIEAIR
L ONBEYTH o ENITHB CERVIREETH o 72,

10%~20%F DOt CIXEBHEM Ny 7 U — 2 FEA L TRERMEENSE B - Hv PV
NRENVIZHER L, BIREICHALTHWS, L2AL, FAELETTFry—var br—J%
BOAESHDZN, RARNALTHASATWARWY, #igkT — 7R EOEHM NV HE
EEBOARERNDH Y LELWVI & THEHRY,

Flo, RESNTWESHSIZTROL I RO TH S,

AVAVAS: S 7 50W * 2 =100 W
INE IV RA—F Siemens USA
Fy—varbtue—7 . (LAY

Ny T Y — 12V / 100Ah
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HSEC D /N5 VU X

2003 £ | 2004 ££| 2005 | 2006 £ | 2007 £ | 2008 | 2009 F
IR A (BREEH#] 169 26,364 | 26,364 | 26,364 | 26,364 | 26,364 | 26,364
FE
ERREGERETE 500 900 60 60 801 | 1,000
BIEZE(BE. 10— vh) 250 | 1,000 520 530 240 600
EBMEIN 100 50 25 25 15 25
ERE-NRIE 400 420 100 100 550 200
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TR OT U A X (Eueiki) FIZOWTIR, RED D ORE DS MESR SO IEE T R A
AT LR IT AU BTz, i ERREM D BRI 2 B O Ok 217 9 72 E O E 7
BLRENME L 72D,

B, FETICBWTHLRGETERT 5720, ARANOWELES TH D, £, b Ho
ANODIREFF VA NETH D7D, A ATLFEDOT~X O L) sk T Sl k&7
R G52 28X 0n, TR EOERICEY BEH O @I3AIE LTEIEShTWnWa T
W, ZORICEE L7 MR AR T D I ERNETH D,

3-2-1-4 BEERE FAEEHE L EIEROEMER BEEICHT HHt
M) EoligklE, A=A T V7, =a2a——F 0 RORERICHERILL 2B Tkt TS
nNTnWad, £72. b ETOERTHIZOWTE, A—A T VT, =a—U—F 0 R X0
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HTHD, TOIZD, RFHETIE, D020 EELIUHEFELBE L. B ORE 21T 5 LEN
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3-2-1-5 HihEHE . A YILE D R OFERICERS AR
(1) BWFEFEDFERIZONT

TR ETHE, BEICOERERE, R —I2X Y SHSEE THENMTONTEY, Z ORI
WAEBREENEMAN THEEITo 2 EENH D, 2009 4 12 ABIE, EREO D HEEIT 3 HAFE
LTW5, 207, KEHETHATT 5 SHSIZ DWW THEIH Ol b HRIIAE S Th 5 L 2
bivd,

—J5 . ARFHETHE T 5 SHS OMMIE % b . FIHE ORILNIR END > 72355 1213 O
i, ETHHIC SHS O ERKI N & - T2 8HA 21T, B OB ARG T AL 5 ATREMEAS
o, TOo, WUNHME, BAEE, $-20BERZ2EN5 KD BRI 472
BB 21T O MERH D, b, HiiE 4 [ b EoRMEZETRDT 2 OITRE
THY, T, KB THEIND FEHEMITEATH S0, BAREITEE L TV A HIF
FrAARELITFEENLIRE L, SWEERR, g, TEREH, ez METHOR
B LRSS OIS E21T O WERD D,

(2) BREMMDERICDONT

KIGICHE BRI AR D EFEAM IOV T, BREEOE S L ORKOR I LD AT T
VADEGELR EOBLED D BIHIEM OTERIIAFRETH L7, BANOHET L0 &
T2,

7B, T ETE =2—Y—J 0 FREEHHEE N OIASNT, B A b —RESEH
BIOFREIIFRETH D, — ., Hh A v FFHEB LT Z D MEa BRI, Z D72 ARG
TR TORZAT AL, Fancpisin T L7z ECBMICRLIATL Z & &7 5,

3-2-1-6 EE - #FEHIIHT 544

AFHE O FEEIZ H 72> T, MLSNR 2 F D EPU [ZAGHEIZ TG S D SHS O ERFHRL & L
T, MR D s TE T NN DK KEIREELZE S ZFRE L. MLSNR OEFHO
T, KR EZBDDEM OEEMRFERAITOHE L LTS, Zhb KEEREZES
I% HSEC [Alkk, MAEICES<, BUNRERIKE 225,
AFHE TG S 5 HEA OB E MR T MLSNR OFHLIC L W IThN A3 & 72> T 5,
ZTNEROEE, BEZLTIORT, 2B, FEMREESEICOVWTIE, £ 32111077,
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- BT 72 SR pR AL
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ST =y OB
- AR B 7p U9, EEEH, (ER~DHR5E
- (ERD D ORI,
FREICEE SN T 7 =y v (KBEREZBRTE)
- BRI A LTI A
AL . BRANORIAREOZ R
Fro. AEREIL, MIEHEATE A (TOP200) . H &AM AL (TOP15,/ ~ o 7% 73k, TOP13
VEAAVE T NS ENE- . 2= R
AR E HIZ DN T
ARFTENZ B W THAHIW S E EN TR Y | (ERD LI 2 W 2 A3 R D
eI S, AR, ABEEREE &I, FEkoNy 7 U —RHfihk G i iE
EHERFE OO OHE L LTHEN SIS, AEMORBINIZEY . &F0EH, MBo%
EATe EORREP RS D,

AREH R RHIL TIE, ZHETEURAH—A T ) 7OXBIC L ARFHEIC TG SN D ¥

A 7L RO DR E S NGRSV | FEARM 22 FIEIZ OV T, bRk B FET 5
ERICITER - %0 H 5 FRERBRANRE L TS, Lo, #UNZ SHSBEH IS 729
\Zi, HEED SHS O L, /Ny T U — OB 1k7p & 2 F RACRUS S8, w07 51k
DIEZFEEITHI L E DI, BENRALTFUAZRI T 7= VIR EDOANM OB, RE,
F - OEPRRIEY (K3 EZE S Solar Electricity Society) AWM TH D, £z AL
ToN=Y | JERES R EOTREN LI L e o 7o G FRICIERE e SR E oA TIlE T
HLENH BN, BT ¥ RVOREM, FBEI =y AV EERY | EEORER S E
DVHIfFCERWVWI LR ENFER L 20 BERMHZIIRETH D, 2O L) RRFEELEE L,
TESHE, FMEREEEZWEUNCA Ny 7 TELHMAAED | E 72 OFERH D582
LB, Z0H, [ R RICBW T, KEHEOMM 35 S5 £ TS, 20Dk OHSL,
BIEIED 2175 Z E DR EIN TV D, AMBRORTICHT, & - HERFE IR 2R %
[0 NCsr LATW, S RICH L CIBE [ ICREBMTh D, RIELREIC, 2
SNRETT,

(1) KBARBZASOEBHEIZONT

KBt BEZB D OMBT A Moo TE, BIE, ~—/31 385D HSEC & [AER DR
EWRT DL EEFHEL TR, AREME L UL, "~ A EBOKBREZELSTHD
HSCE (Ha’ apai Solar Electricity Committee) % 3&(2, X 3.21-11Z7-3 K5I, Mo HET5EE
K636 EZ B2 (Tongatapu Outer Islands Solar Electricity Society / TOISES, i#5 ). L O
N BRI EZES (Vava® u Outer Islands Solar Electricity Society,VOISES, {&FRr) @
T A 2 BE L, MLSNRIZE Y FEZFF72, MLSNR (X EPU i@ U, 4~5 4/, K5
WREBEEBZOFGRES 2HO, RFEREIREIIMLSNR AAET L2 L LRoTD

MU T ICAHER SRR LR L2 R4, 2. KEEIEZ B SIIARF R O FE ik
BEBINDEHEE 2> TND,
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% TOISESIZBAL TIiE, MEN2K%ETHY | MENIERF I/ L 70D 2 & o 2K%T
RSN THD b, X Mo X T REEOMNEBIN 2 dis & L7k i
72<, EPU 5T HZ L HEZELTWDLR, MEREICO WX, Y7 haryR—xy
hSEHEREIC, MLSNR, BEIfRE & Wik - st 21T O LWERH 5,
% HNR b L—F—(%, MLSNR ORENELE SN HFHETH H, MEIZISET, MoK OT
7 =y OIFBRIEE, HMER EEITH, ANF - MEEHEIZBRIFHERTE LT 5,

HAT AT A 1ERL

3.2 1-1 KEAREZRER - Ml ()

72¥5. VOISES. TOISES DK A > N —I2 oW T D, EBSEIZLLT O L 5 7ok TR %

1T, Th) ENTRERZ2ENTWS,



%< 3.2.1-1 TOISES.

VOISES * U/\—#ER ()

(8357 N HEEELUVEHERE
MLSNR - KGR EZES~DOE DJRIE

K EER B R~ DHATHI SR
KBt EEZ AR OMBICET oA

KT EZ | MLSNR 225 158
BEEER B 14

KR BEZEXOFEAREOBIN, £-ZEED
ERIC L D X oA

KBt REERE B OME - Hilisieko Wy - &
KBEIEFEER B SFMIUN « K TR O - #2H
EPU ~LLFOEHD a) &4 (B O H) . b)KH
O (FERKT 20 A LUNICHE)

KGR EBEEE S OE S R EE, FFEROUER
M. METRiE, EERNEZEO-MEREE. ©
YA S R B

FEREFH A RS ED EPU ~ORH (BERKT 6
71 A LI #2)

K F B D5 - BE

KB IE3 EE B SFTH O KB IEIE B OB, i
Fra B

K HHBEBEER RO I=OD K —Fk
MATEICES S MERBOEIT

T =y | BRTE1~24

PV R Ny T V= Fy—vVarirn—7—

ORGP

FNy T U — KO E B

FERICKT %, @7 SHS IS 230 5 R SETE )
- —EBROWEY RIS DT KA A

- —RHIM OB BB O T2 5% O BRI
TBHT KA A

T b3 L OV OO 1 B 25 oD 7 JiE A B

FEROEZEE O, VOISES, TOISES ~ik4x
(K & DIFEZE)

AT RARDLO SR, B O B 72 £ DR

EWEAERT D (RFRE L OILFEE)

HAIT AR A 1R

@) KEEAREBEZESOMBEEICEHL T

AFHENZ BN T, SR OB R E OS2 b F KB ERZBLOMBEH bEYI RS

HZEDBLTORIZBWTHELELR D,

N T U =D MR O 720 GEEYNIAH T Sz 56 T O MBAR 7~8 4% HoHT

PLE L FIAEND)

KBt FEZE B2 O] s B ey & B MR D720
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WEL REINAEN, V7 harBF—%kxr MZBWTHLE -

WY MBSO, HSEC THET- TWA TESHEAZSZIC L CTEEEAED LS
WHERR L, TR N EZITo7-, /2. AEERIT, N0, FHEBICEE LZREAHEEC
DONTH, EEZITV, MLSNR MO DORIEEGE TS, iz oWk, KB ELEES

P A AT > TN Z & T 5,

# 3.2.1-2 VOISES. TOISES #& (F)

VOISES TOISES
THEH 2011 - 20154F | 2016 4ELAKE | 2011 - 2015 4F | 2016 4ELAKE

1| EWcte, EE EPU &1 THEE EPU & 41 THEE

2 wmafl, A ¥ —x v | EPUAH THEE L EPU & 11 FTHEREHE
A

3 | xS EPU £ T L EPU £ EPU £

4 | FHHPTE G THEE L THEE L EPU £ fH TR -

5 | FHAEH, e THE L THEE EPU At EPU &1

6 | Tr=v G FEE L T - XTI TE

[ | Rk THE L TR L EPU £ EPU £

8 | Ml ZiEET ok ZRET

9 | FHEREHRS EPU {47 THEE EPU {17 EPU &1l

10 | FBIEE EPU &40 THEL EPU &1 EPU &1

1 | FEhEE THE L TEEE EXTET ST

12 |vA7hE=4) 7 | EPULAH FHE EPU & ENTENR

18|k THEE | PhatE | PherE | THGE

(PRI

X EPU T 5 ERIIHFB R ER G2 RAHET 5,

. 2011 45 5 [ i1X EPU D& ET S,

% VOISES, TOISES OFE ¥ ity (EWNicty ., EE., Eaift, 12— 3o MU L) I3 51+

¥ TOISES 1% SHS & &, /N THY . VOISES & T EI I A [FIAE L5 &0 BB D%

DNEEL22 D70 T8 R BAa 5708 EPU O SHRZARRLL . T HZEET D,

HIFT © HSEC %k & 235 (AR A 25 ERL

(4) MR iEE ROZLLVEEN BT H1RE

BfE, TR HofHugk (~— 1, =07

) ORPOLIEEEE S TIE, YIRS &

& LC TOP200, HZEMEAEIE LA TOPI3 Z{ERN LM L, MFAFEFHOFHEIE LT
5o M) EHE LT, ERGFEE TIRE LIcH— RS BAT 9 7o, ARFHERIZHO KL
FEBEERIIOWVWTH, ik & FEROSEEZ TIRE L, BHERET 22 L A3 E L TWD,
—Ji. EROWAZEZE L@ et ElL, EROBINEOMRIC RN DZ b, K
BT GHIIC BN T, ZOSFRREN T YD, Bitz{To 7,

Alal, MEHZ Y725 Tk [ ) B CHRUIICITHI 7 2000/01 4512 3206 O F A A5 R 2 H v
T2o TOREF, NATEEE L VEROVIAOHIE TS, 2 OAFERE T SHS O EHERFE ELAMT
b TWHREEZBET DL, FEERIEAMTONIVIBICRIZHE S LD O L BT 5,
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(H4FF : Report on the Household Income and Expenditure Survey 2000/01 % ££(2 . AFHA NN THER)
3.2.1-2 Th1 B =RErHEEHE 2000/01

F7o. ER. YIRS & LC TOP200, A %EfE AL LTHH TOP1S (kv i ¥ 7%%
KNG ELEER), TOP13 (AR KIGEFHERAR) OREREICEDE | AFHHEIZ
HRBIHEEBRDOWINT C AFHEAT T, 725, F/ﬁ57ﬁ%k%ﬁ%$§ﬁx
B TH D | BUIEEED /IR E 720 . FT0 b T X T IXHEBLEIAD & 5 ik TH
52 EMD, LERREE D70 A M AN TOP15 & BRE STz, INSINT v A& T 5
J:“G‘@Eiﬁﬁ’*x%@*ﬁ: IETFFEDO LB ThD, B, TSI N— 1 ED RGN ESE

KORFZRIZL TN,

@ T =X DS H% TOP60. 3FETLIZ5%DE T2+ 5,
@ =FEBREKS A% TOP300, 3FEZLIZ5%DE EiF %45,
@ TR 7.2%

BRI CREZ T RERIIU TR LIz & B0 | BUNIC X 2B 72 8%, 721
BIBHERHNC A2 BFE N2 <, £72, HSEC & [A1% ORI & 1T - 72354, TOISES, VOISES
E IS, ARFFHEFEME T~8HFITR SHS DNy T U —DFEFHNPMIE L 2o A TH 7 E
BEATDH L ERD,



—

Y
#3.21-3 5y—R - RZ T 14— (T0ISES FEKRAE)
: 3 20114F  [2012%4F |2013%4F [2014%4F [2015% [2016%4F [20174F |2018%F [2019% [2020%F
FE — it THRIvE TOP200 11,800
(59tH%) | AREERAN TOP15 10,620 10,620] 10,620| 10,620| 10,620| 10,620| 10.620| 10,620/ 10,620 10,620
INEED 22,420] 10,620] 10,620 10,620] 10,620[ 10,620] 10,620] 10,620 10,620[ 10,620
AHHERR TRk TOP200 2,200
Q1) | AEEFERN TOP15 1,980 1,980 1,980 1,980 1,980 1,980 1,980 1,980 1,980 1,980
INEED 4,180 1,980 1,980 1,980 1,980 1,980 1,980 1,980 1,980 1,980
BIFERMEQ 22,420 32,454| 42211 51,276] 61574] 71482] 70,905 50,929| 29,341
2FRAD (£EF) 7.20% 1,614 2,337 3,039 3,692 4,433 5,147 5105 3,667 2,113
BEH(D+Q+R+@) 26,600] 36.634] 47.391] 57850 67568 78,607| 89,220] 88,610] 67.196] 44,054
X ERNiRE . EE 200 210 221 232 243 255 268
BERK. 13—y 150 150 150 200 200 200 200
BESHS
EHHESR 100 100 100 500 100 100 600 100 100 100
EHRAISHE, Wi
BiiEieS N TOP60/H 2,880 2,880 2,880 3,024 3024 3,024 3175 3,175 3175 3175
E=Hha 200 200 200 500 200 200 500 200 200 200
EBBAHRE 0 0 0 0 0 0 0
BHRRE 50 50 50 50 50 50 50
$i§Pﬁ"“* 0 0 1,000 1,100 1,210 1,331 11,464 31611 31,772 1,949
UXyTY—) 0 0 0 0 0 0| 10,000/ 30,000/ 30,000 0
(BAER#H) 0 0 1,000 1,100 1,210 1,331 1,464 1,611 1,772 1,949
SRFLEZBYLY 0 0 0 0 0 1,000 1,000 1,000 1,000 1,000
FEREHE 1,000 1,000 1,000 1,050 1,050 1,050 1,103 1,103 1,103 1,108
X &E 4,180 4,180 5,180 6,574 5994 7.126] 18323] 37,681 37,855 8,044
BENFVR(FRAH-THAE) 22420 32,454 42,211] 51,276] 61574] 71482] 70905 50,929] 29,341] 36,010
(HAT « AFARNZ TIERR)
— s s =
#3214 57— - 2R3 T 14— (VOISES FEKRAE)
& 20114 [2012%4F [2013% [2014% [20154 |2016% [20174 [2018% 20194 [2020%
FE — it THROvk TOP200 74,400
(3721H%) | A 4BE K TOP13/Month 58032| 58032 58032 58032 58032] 58032 58032 58032 58032] 58032
MNEHD 132,432] 58032[ 58032] 58032] 58032] 58032] 58032 58032 58032] 58032
AR THROvk TOP200 14,000
(70t | A EGE A TOP13/Month 10,920| 10,920/ 10,920 10,920/ 10,920, 10920] 10,920 10,920[ 10,920[ 10,920
o) 24920 10920] 10,920] 10.920[ 10920] 10920 10920] 10,920] 10.920] 10920
BEEEBER 137612] 196.682] 259,055 315447 376,264 436024] 406,284 290,930 167,178
2FIRAD (£EF) 7.20% 9908 14,161] 18652 22,712] 27,001] 31394] 29252 20947] 12,037
FHER (D+R+R+@) 157,352] 216472 279.795] 346,659] 407,111 472,307] 536.370] 504.489] 380.828] 248,167
Xt EniRE. B8 500 525 551 579 608 638 670
|BEER. A2 B—Tvb i 250 250 300 300 300 300 300
ERHE 100 100 100 100 100 100 100
EHAER 100 100 100 500 100 100 600 100 100 100
EHAEE, #1E 50 100 50 100 50
BifiEES 20 TOP60/A 15840| 15840| 15840] 16,632 16,632| 16,632] 17.464| 17464 17.464] 17.464
EE % 200 200 200 1,000 1,000 1,000 1,000 1500 1500 1500
EiR &
i&ﬁ’ﬁ“f} EHE2% TOP300/ A 7,200 7,200 7,200 7,560 7,560 7,560 7,938
EBMRE 50 50 50 50 50 50 50
BHHRE 0 0 1,000 1,100 1,210 1,331] 93464 176611 176,772 1,949
XTI —) 0 0 0 0 0 0| 92,000/ 175000| 175,000 0
(BERE) 0 0 1,000 1,100 1,210 1,331 1,464 1611 1772 1,949
SRTLEZRYLY 0 0 0 0 0 5,000 5,000 5,000 5,000 5,000
ERSEE 3,600 3,600 3,600 3,780 3,780 3,969 3,969 4,167 4,167 4,375
XH&E 19,740[ 19,790, 20,740| 31212| 30,847| 36,283| 130086/ 213,559| 213,650 39,496
BENSVR (FPHRAM-XHER) 137,612 196,682| 259,055 315447 376,264] 436,024 406284] 290,930 167.178] 208,671

(AT« ATAEI TR

2L, ERD BB D AR 2B ET 2720055 & LT, AKEHE O R U OE

FRAEXBRIC, SHS 238 A LB A4 Akt o7 24
B4 %120) FER, N ¥ 7R T, TOP9-12 2 LT 5H )N 786% Lk b %0 -
H=10
UL, KGR EZBEDOEE 2L E
XEDOKRK, FHMTONLINLERS Y |

¥ 156,
7~e —H. "Ny

%’ \_Ol/\vc\ 7\/0‘%

BT, TOP5-8 # A2 T AR HKLEZ -T2,

elR 9 D728, il & I—H‘%O)H/\

0, I L OMBE HL &I

WD D,

TO X

5\

3-10

rN&EiTo 7 (iR
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#&3.2.1-5 AFEXNFuEFERDABEERAMNELE

HoFI)L | TOP4LL TOP13 &L -
5 & TOP5-8 | TOP9-12 t Ty
Eueiki 3 0 0 3 0 10.00
Atataa 11 0 2 8 1 9.73
OV EFL -1 14 0 2 11 1 9.79
OFIE (%) 0.0% 14.3% 78.6% 7.1% 69.9%
Hunga 25 17 6 2 0 4.04
Ovaka 10 4 5 1 0 5.10
Lape 3 0 3 0 0 5.67
Nuapapu 13 5 8 0 0 4.23
Matamaka 9 4 5 0 0 4.67
Otea 10 2 6 1 1 3.80
Falevai 9 3 4 2 0 5.78
Kapa 6 2 3 0 1 6.83
Taunga 7 3 3 1 0 5.29
Olo'ua 5 0 4 1 0 7.00
Ofu 9 1 7 1 0 6.00
@i E BN 106 41 54 9 2 4.93
QFIE (%) 38.7% 50.9% 8.5% 1.9% 4.7%
&t 120 41 56 20 3 5.50
AFEE 34.2% 46.7% 16.7% 2.5% 4.6%

(HiFF : Socio-Economic Status Survey 2009 O 54 FE(2 . AFHA I IC THERL)

3-2-1-1 sk, WMEDT L— FOREIZHRDHE

FROFERMEEZBE L, AGHEOE LS

LU FEEAT R E LTRET S,

(1) sk, WMFOEEICHT 578
AR L OMEFE ARkt & 327201 BB OEERIZTREZRIR Y IEC 72 & DEBRMIK IS

HEPL L 7 AR AR TR0 & & BT,
R, Ik, BEZERET D,

(2) EffiLALICHT B A
AFHE CHRET 2 KGR E L AT LT 2 Fas ORI AGHE 58 T #% O1Eds - HEFF
BHEEET AT 7=y COHEML NV EBR L, AT T AEZRRERIED LB E L
otk 22835,

AR M OV A A VT EDH AR NS Bl L~ SRS

/NFEAL & LB O BIAMEZ XY | 6B R/ INR O R

3-2-1-8 TiE/EAERE. TRICHRLSFE
HA, 7213, B=E20 T B3 bk n e 25, T EoFBEEITEE

O IXr7T7Ta7 ik ThDHMN,

NUEBAR) ICb=a2—U =7 FR EEERESmM L TWD 7o,
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HUB A~ DM R IZIIX 7 7 0 7 7 i, £ FE S O G HUIB AT SN 0 P~ b ik 2
1T952 &8T5,

KEG I T 2 13 M EEITBEESENICAE S D, I%ﬁ)E%XT%H’ﬁ%’\@*&M@%UL IR—F &
DI, EEEIL R, Fry—F—ELRD, BEBNOIL, Ho7Rikee )z a3 5 MinEk
FROENTWNWD Z &, FLRERIEITLD, ?@Li@%bix/f‘/n—/v}:k DIZHELT Lenor—
A+ 5D, PR EFSICEED B GED) e TRERET HHERNH DH, -,
KB AT LOERY Fv, BUHZESR L O LT O THEICB N TS, B L7E
fiimEERkEn s, EEHBLIOLEZTD Enh, AARORG OB O & i s
ZIGE L, HEES KO TRERZITOELILENRD D,

3-2-2 EAFHE (FEsRETE/##EHE)
3-2-2-1 FHEIOERFEH

(1) HEHHEENELATHE
N EIRAE VIRITIEE S5
NASA DT —Z R—=Z|Z K D5 ER R B S &2 FEICEN & OTeiE (10%8E) % HfiE
T 57O OMIELRE 0.9 THIIEHR, 4% (6 H) HEENSRKE 2L /330 ERHg & L CELm
X 18°~21°DfE & XA EE T 5,
M OARFHEA b o A 18°~21°
ARFHHEHY A R PR 173°~175°

> FEbSFOVIE B R = 4.4 KWh/m?

bﬁ%%m@ FEB L ONHEET)

— HOF|H @%ﬁ% Eﬁi4mWh&?éo:ﬂ@\Tﬁ®ﬁﬁ%%§¢é
Do

SHS I3 M BERARIR OB EZMIET D720 D L AT LA TH Y, BAMRE /TN E < BFEMI
Lo THHBENETH>TH DA RVWELDH DL Z L2 L. HHEITEHOH AL
—IVEREICESFTHMLER S L, SHSHERICH T 58 2 713, TEMOTRN G, FEE
DI ZPRTEST D R BEIAG S AT L LIXRICT 5, BHOMHEVIE S X E MO FHF 6
FELLHER I TEOBICEERITIER L0,

SHS Dffif & LT FIRE & 2 BRar L OFRE & L ATRERF X TRED & BV TH 5,

]

EETH

AR[E

SN LED 4T : 1.1W type 4 lights, 6hr each (26.4 Wh)
B4 LED AT 1.1W type 1 light, 10hr (11 Wh)

T VA (BEAWEZET) @ 30W 12 hr (360 Wh)

AEtErHE AR A & 35.5W

3-12



(2) SHS BAITRERLGEET HERHIZDONT

(M EIZA—AMZVT, 22—V =70 ROBEEELIT LT, HEOEFRELE
NATIONAL BUILDING CODE OF THE KINGDOM OF TONGA 2007 Z{Emk L. BfEIZZ Dtk
ERBEHA S TWD,

COHRTRICEEAZET H2FEE LT, A7 v L MERICHT D& EMER RO bt T
Do A7 a0 TR DHEREL LCIE, 7T0m,/ s ORVEICT 25 2 &, F7z, MEICx 2 Y
& L. California Building Code ® Zone Factor 0.4 (> 7 v Aa|Z[ L) AT 5 Z
EBRFRBT TN D,

SHS B EIZBS L Tl

XFJEE /) 5 7T0m/sec
HiFE(%%% ; 0.4 (California Building Code)

o)
ERAHICEE U TR ORI IR T 5N TE LT, 2072, BHAD JES #HA L L77%

3-2-2-2 2fk5tE
(1) SHS S RFLY A ADRE

PVE Y =2—/l:
PA=ELXGS/HA/KB [W]--------- )
PA : KFGHEMLZS £ [W]
EL : 1 H Ofk#a rIRE#E /) & [Wh]
GS : KFGEMIFZUERAED B 5750 E=1.0 [kW/m2]
HA : RGeS vif B 41 & [kwh/m2/day]
KB : ¥ 27 A H 6% %=0.45~0.55 (DC i /] SHS DA
ARFHHER G HIEI X A RN & EAKIRDAR W LA BB L, SARIBOEELEZ1FI< <
Bz ZE LM EeRHT2 2L L35,
X KB (AT LHRED 2oV Tid, £V a—/WRE, Ny 7 U —FlERKL, FEMO
BRI EIRRE, Bdfin A, Fry—Yar btn—Jn A, EEBEMNITOHIEI2 A PV >
FAT) ZOMFEEAZBZE L, 045~055 & LTz,

i

4

ND : &~ H S [A]
UB : &8 H )% 54 [0.5~0.7]
X OHEMIL, FFEREHAZRE, RPAREN 200f2% (DOD=08) % TE% & BRI RHIC
KT LZEMEN R DD, DT, B EEMZENT 2556 OEHEME & LT 05~0.7
LT 5
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PV EY o — LREREH
DizBn\ T

EL = 400 Wh

GS=1.0

HA = 4.4 KWh/m2

KB = 0.55
T
PA=400X1/4.4/055=165.3 [W]

LD, PVEY 22— LT 17T0Wp FEED & D &2 3R T 5, #il 2 1E 12V B (2 H AT HE
7236/ D8W XA T PVEY 2—/L%& 2H I THEHET S,
) 12V KD SHS ~iii A BEZe PV E ¥ 2 — T 36 EAAERICIE O ND = L2 iEET 5

‘/IZ‘E:Zﬁgbéo

BE =400X4/0.7=2285.7 [Wh]
L72b, 12VIEIRT, 7o X7 T7TU—TKT &

BE =2285.7/12=190.5Ah L 72 %,

kb, FEMAREIT 12V, 180Ah~200Ah FEE N E Y TH 5,

Fx—var bu—7 OERHAE :
Fy—Yarie—J 3 fHINLEEMRL IO
PV EY 2 —/LORHIZ L » TIREIND,
HMESNDLPVEY 2—/L % 8W X A 7 &,
PV E Y 2 — /LD KE BB 5.0A, FLi&EG
IsCIX5.34ARRE L 725, > T8BWHE Y 2 — /L%
2 HITHERT 2O T, PV I[EIEK O KEEIL 10.68A
(5.34AX2)EA FIZINE %
— 5, FEMOFCEBEREH AR BRI 2.95A
B55W/L2V)VRETH D, LLEL Y 2 e —F O
BIRIIARBEBE L CTI0AL ERAMNETH D,
ZIZTIH20AEKRDa Y b —F 2T 5,
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IR, 12V BB BRI Rl el & 35, REBEITA A 7 & BB
U K > THRIBEMEN R D, 7eds, AFHETIX, BB EERZ AT 5, Bl
B RSREEH T [~ ECT i BB EAEER (R &R H@@z%m
ThHHTED, 77 =20 U ~ORENES THD ERETE 0B ET N5,

3-2-2-3 EFRBHETDOHE
(1) EAXEE
AR (3-2-1) DIABGH TR 2 E 7o, AFHEOEARGOMEIT TR (£3.2.2-1) |
R EBY ThHDH, AFHEIL, BID SHS 200D & . BN ORLH ﬁﬁ@%a&ﬂﬁ%ﬁf%
REND,

#3.2.2-1 AR OHE

i T AW R AR O MEE K O Hfi
%% KGR ET 22—/ 1
% BV 2 — /LR E AR — L 15
| w 16
L
§ | Frovein—s 1%
it
B | T v O A 15
L | KR TR P ACHED A (R TR O

@%*%% o o FE, axX X [STu N B3 L= 1£t
RIAf | PR

(2) HWMIAERE

AFHENC CTIET D SHS OBEIL, LT DY) Tho, LA T, 2009 4 11~12 H (2 EPU A3
i _’Cﬁﬁéﬁd%ﬁo B L 72> T %, HMNIE, KB EZ RS & HHE TS 2 Fi
fif L7c#&, A2 TON L5 HHE L 72> T D,

%3220 AHEI S5 SHS WEFEHE
- " SHS TE A FH R SHSREFE | SHSRETE B
wRE | MEE | zet-menmm REY DRI
AR
FALEVAI 38 32 6
HUNGA 95 79 16
KAPA 20 16 4
LAPE 10 8 2
MATAMAKA 49 39 10
NOAPAPU 52 43 9
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Gl %% BEopAARE | mEwW | Akmmw
OFU 51 46 5
OLO'UA 33 28 5
OVAKA 38 32 6
OTEA 36 31 5
TAUNGA 20 18 2
VN1 N OAVALY L 120 442 372 70
NI BT
‘EUEIKI 22 16 6
‘ATATAA 48 43 5
NGt (P HE THR) 70 59 11
LU 512 431 81

E)

(HiFT :EPU FRA % 5)

3-2-3 EXEETH

(1) REFEOERZEE
AFHEOEAFFHKIILLTO LB TH 5,
a. SHS D ARG AL LR

CPVEDa—L 170 W (85 W X 2)
- LrE: s N7 U —, (e, Fa—7 T —FEWNNyT VU —),

#J 180~200Ah /12 V
(BRI - #i75776v=4,000 DOD,Depth of Discharge
(FEHREE) =20%IZTC)

Fy—Yarbu—7: 12V/20A (#n 3y 7 U —HERE)
- ERARE FRBASR B T A% LA .

b. SHS D3 AT LtERK

SHS OFREIZE LT, —MRAYIZ PV NX VLS DOBESRITENICRE S D Z & R3%0n, b
NN TIIRRIF OB ER S 2 M T 572, SHS 238 EMEERE5y  (Solar Power Utility) &
BRI, BRI TE LD TRIMNIHRE L, BNICHRE SN S AfEds (K
JAT72 L) AR DI L LD, ek, SHSHEM . BN O - FRIAZ R KEGERE
ZEBICEV AT F AP TOND A, BEROZZWPVLIERGEIIERE OAMHIZ LV 1Th
N5,

¥ 3.2.3-1 1 X2 DER A9 L 9 BB L7, SHS O Z/RT, X 3.2.3-2 (XA HERIX T
H5,
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PV EDa—L

85 Wx2
Tensn
LT
Steel pole ~ !
\___1' r—oarvkao—3 |
o 20A — =
t= - Ja—3% BT !
L (E5h) I
| x S !
:____' Approx. 180Ah / 12V |:| DC-DC 3 /\—4& —
1
GL
V
RC foundation -:-::_L —
<ABHREEZES (Solar Society) DEFEH> <& SHS EREDSITHEE>

(T - AT A M ERR)
3.2.3-1 SHS DEXEHE L UVEEFTERS

Ea—X!
20A : RAYF
] 11 el oo | BEARE24T
PVEDa—) . i
Fr—a i
hO—s i RAYF
7 ! 0 o— EHNARHRE
PVEZa—) ; 4
: ZAYF
85W x 2 '
! o T ERARARE
R
+) : . o |¢ DC/DC
it o I35 757
12V/180Ah !
Ry7y— ; 1o o mimEERA
; AAYF
i DL bRy IR
(HT : A ) (BHEB) < > (BREBB)

3.2.3-2 SHS M [EIp&#HE#EE
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C. SHS % & (24 % R EHIE

*PV BV 2 — VEFHTZEE . BAOR— /ST 5, ZREITERA 2 ERICET RS 2
&L HIZ, M T EEROLFEICIY | HRIIREOMETZER TEOMEL T L,
*PVEY 2 — VRBEOERRE . BElumE, BE LFEERE T 5,

<Ny T U IR ¢ KSR A KOV e D T2 DI AR OBR AN RAF 72 iEE IS
THZE, Flo, WHENE Ny T U =N ESIC L RO EEEL F/NRICT 5 X5+
R AR T D 2 L,

cFx—varite—7 . Ny 7 —FEEREOREE 2 — AR TN TRV hr—F
AT LHE1E. 2 hr—T7 0 AHIMINCIR#E L 2 — X2 RE LLREHRT D2 L,

- FE AR E AR (Solar Power Utility) ¥ & OVE N BC AR BRI £ COBAITEI LR TR I 72 5 72
WE D oA AOBRAFTTL Z &,

- EAECRIT RSO & i U CHEEN E < . BHERRICERA OB S A - ilE 2mm Lk
DY A XBERATRETH 5,

- BRSO T, T UL BRABLEAE A RE T D5 AX. T VAR BIEAH
B, B E B LGN S TEEPE LS, ZREHTDICT VAR EHKRIC “Fﬁﬁw
ERMONT ZENTEDRR, AA T ERTT 7728 L THRTHZ &,

(2) HPERLE (B)
PLUF DF 3.2.3-1 1I2HM OBERS DOEEE (22) &R,

& 3. 2. 3-1 MBS AEER ()

HaE B T4k
SHS
HE 512 =
[REE B4, DAC
RARERENE 287Wh (—H)
T B RRFR 4 BfE
VAT LR LITDREY,
———>—LED5+ |
#liHBOX ——>—]LEDS(t |
mm |a=«v—/:/r~n—7—|—h:01A—;< | fj;; ——~>—{LEDS(+ —LEDS1F]
tomd _ /‘\"/7‘-')—:I—I~‘ 8mm T1mx2 ———~>—{LED>4F |
T —— s> Dc-DCav/i—%— |
rEER R VATLEBRRELUTO )-QDISTT (#HER 1 RS-V HKEE

FLED .
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)

PVE a—IL

H=: 2

[RER: BX

B BERFIIEERE
36 L

B AH # :1000W/m? and 25°C 85Wp +/-5%

RAREABEE 502A

= .

L .

RAEABEE 174V

£ :

&4 B4R E AM1.5, 1000W/m, BEFRE 25°C

HAREE: &K 10

2 PVES1—IILRAEE HE: 1=
[RERE: BX
B R—LE&E
#ME: —REERAEERAM (T L) —iRiEE
BARFMMAE GR—IL) . SRt Ay
& 2.3m
BRAE: e
(3) Fry—oavko—5 HeE: 1=
[REE: BEX
AHB DC22V. 20A
H A DC11.4V-15.0V (ZE&aE) . 20A
REEMEE: BHEREE. PVE 1 —ILEREE, N
D—XRFMERE, BETRE. BFTERN
IE BWERLE. —UREE,
Indicator: LED £ EIREER T
(4) EEM #HE: 1=
[REE: AR, F-EE=ZE
BT 12V
= 180Ah/20h LI E
I FRE ., T4—TH1o)L
Fa—TJ5—RKDBA 6V x 20HE
HEFEEMIESFELE
(5) HlfEnFE HE: 148
[RERE: B
B EiMEAR
ME: FRP & (HAZR)
ZFDth: HERUINMEC IR B A& (BE L) FTTEE —
ZEEUNERER ., 490
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(6) Jaq bRy R HE: 18
[RERE: BX
ME: FRP(A{K). AT LR (E)
AR 14mm? 210 x 1
HA: 14mm? 210y X 5
(7) REARE (ERA) = 4 =
[REEE: AR, F-EIE=ZE
A7 DC10V-15V 1.1W or more
B! 14T 300Lx (0.3m) LAE
(8) BEARE (BSH) #H=: 1=
[REE: AR, F-EE=ZE
AR DC10V-15V
5! 50h>T3
=045 Bh KA HR
9) DC/DCav/I\—45— ¥E: 1pc
[REE: B
AN DC8V - 18V
HAh: 3.3V. 5V. 6V, 12V. 15V, 24V DL \DOh
a)
BES: 50W KLk
B BN
(10) EoiR# #=- 1=

PV EVa1—IL - #l{#H5E : (B5MA) Bl 5.5mm” LLE, 10m x 4
A BEEMED)

HE5E - NyT)— - (FIE5E) B 8mm? LIE. Imx 2K

HEFE -DaA bRy XM (BS4E) 210 14mm® BLE, 20mx
2AR(EEMED)

Taq bRy s 2~ A (BRA) B 2mm? Bk, 10mx 8
P

DC/DC av/N\—3—FRXAyF : DCAH 2, 5@

TDMEREIE

RXICKDHRERBEEAVTFVRAER

NL—=%:

H—EX:

a—mRL—3rw—2

faffR e EICR T

Q) FEEIDEXREEE

ARG O HARBFHX 2 LTSRS,
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M ORIEIIFIE, 2> g b, it FIHED KR LCRER T LY 1FMET 5,
HREGICE LENZN o 1L EOREER ORIEHFN S 55613, WIEER ORIEFREIC
EWRIES LD Z & T 5,

3-2-4 HHEMETEFEE
3-2-4-1 FEREMEEIC &k DM TEEE A
AFHENL, BREORE Y v 7T AEEEEH ) DO A X —LMIESEEBIND, ZHITEK

O ARFHENT B ARBUFIZ X0 FEEOAFEN 72 Sdv, mEBIFIC L 2 AZHASTEN) D ERD 22
DEINRICFEMSND, FHEREEEIIAABUIICE Y T ERA~HEEE S, B A -
FIRERBAFEA  (Ministry of Land Survey and Natural Recources : MLSNR) % %4E# & L CTAIL
2K (AL, BREMARE) 23 E O MEICBIT S D K ICARGHH O KRB EB 2 EHT 5 &
Ebiz, Thy ERNCRb-> TEEDEREIT D,

(1) EredkHl

AEH OO AR ) (AR D S HRATE - W 5520 (LUF EIN - GIA) Fiifbtg. T b EBURFIE,
FhiFEEL = Y o b ROGHIERE OEE - R HEERBIC R 5. 7o, EhE
Bla Y2 o b RO T, TR & S0 2 L T Th oG 2 Eiid 5.

Q) XEEFT
AEHEOFEETIL. B - A - RREERE (MLSNR) Th 5,

() ErEHERs

A OEHEEREIZ, TEBEITTHD MLSNR & 725, AFHHEIIERE 7 0 /T NEE R L
LC, I EHERH O FE BT, FifkTH 2 MLSNR & H AROFHENHEEBI S ks 3 2 3R
BRI ESWTEREN D,

LREOMIT AFHENC 0D T EOERBEREREIILL T O LB Th D, FEMBERE T
FAMEZRAXY =V T a3 v T 42T U E LB L O +o e BERItE, AL ETH
Do BB E OFFEIC Y 7= > TiE, MLSNR AN & LTRSS 5 Z EBfER SN TV 5,

MLSNR - CEO (Chief Executive Officer)
TR X —FHE PR

W% - EZEHEY - CEO

JICA k> g3

ek, TR ECIRER, @ik okt s 2 — CHRPEO—EEE W)=k 4 I LT
B, FHERFE T RUC L D AR - BRYBHEBICOWTORRITARNWZ e, TEETFTH
% MLSNR & =R VF— « Z R « 73— ADOHMEE & O TR FRE LG22 LT,
FOMEREEERPLD D, £7o, [ M EBUHIO EZ2BRAETT & B ARBUFIZ, &% ORE
Mo HBINEH#ESEZRE L, EHL L CHRZET 5 EHOW#HEL EiT 5, 51T,
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MLSNR, JICA h > H Xtk OGAZERESE Ca s LT AT 47 - al v T o2& EL, &
PR, BN EE R E Oz I T 5,
LU IS ARE ] 0 FEhE AR 2 79,

koA EEBFT
AR EBAF ::
Et-HE-RARERE (MLSNR) ABARERRSBERMUE
TEhA
JICA AE3 aVYITAT4T | BAERKEE
ERRRHE 2T+ |
JICA b H AR
A\ 4
SRE(C TR MRS
ey aVHILA R
(BFHER AT/ FRZ - MR BE TR/
m JIRa R k)
FEXE < AIarHILavk
g3 (BHHmERET/3ZE - iR
Eipea - FEER /Y TharR—%
D)

B3.2.4-1 eS|

(4) FAEAIRHLES

1) XERE

PA RIS AR 2 AFLIXE IS, FEREWERE2MERR L, AT Y= boZnTho MLEE
FHEHEH M OGS DB S5, FEREBEBNIE. RARBUHICE Y T ) ERICHER S 4.
FHEATMBEDOZEH & L TARRBKO a o R—x v b3 EE, Ho, FRICERSNLDL LD
(SR ER BB 2 Rl - BT 5.

AMLEBERL L LT, EERAZER ., ST Fht & LUAILKED 5 BEFTKINALR D O
TRk, WO, AFLBIEEARG & AFL - GFAM M OHIEREE R EH R E21T D,

Flo. LHEEAERIL, AMPERIEEN OIRE SNREED, W EBEEOE
BB, TGN LTCG G OMEREE 2 30, ERANAEOMHED. WEBUF~OER
Fh ) ERE Ok - R - S 2R 5,
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2) SRS

-« ANFLEEHS & L

A RERERIX, ATLIARDHMEDIY £ &, M ARRE O L CAFLIESE - DR
iz ki 225, [~ EOMPEIIRT DBAFAILR EICE 0 ALEBNEMEE 0D 2 &
PNYRESND-0, MBER L L THMAZEMN TS, £/, MLXNEFEORNEITHR L Elfrr 72z
BHEGER, AMLFEE OEAT 7 v =55 2 WISl T 2 BN H D Z Linb, A=
YNNG D ISBANER S OB EAT 9,

- T PRI
FHEERERRE BT T N ) E SRR 2> & O RFEICHE D i h OFAER 2 E B AT 5 D3
KFa Py o FFEIZ K AHEmEFO T, AR BRI O F BT EAT OB O A EMT 5,

SRS X ER A PR B T A

< HBAE>

\ 4
B R

Tmmmmimmmﬂ

SN NIZ AN

() WHIEEEDE - RFEHEIYILE Db

Bifia g o b E LT, R ERSREANRE Lo 2 L& o NS RE B -
BiE o L& o h & LT LHEOM IR R OGHEE 2T 5, Zoar ez b
DS, BRSO GE - TR - RO K OFHEEM IC 31T 5 SVE - HEEE - TRRE - BE O
R, EEPICR T A EOBREEOHREIT), Ty 7 VA NIasArZ s b ar b
TU = MENEL L, W EHEGRT 5., 2k, MEFHEICEERRD NG, #Hen
ICHEEZER L, BREICTRHAH#ELZITO &35, Fio. WM ZH Y3 5 [H
ALY G 2 NIRRT EE O HkE & Rl D,

(6) WMIEMNFEE - MHMREFXE
AALIZ X0 A REERE I B S e M) 36813, A REER & o EICE S SRS
BB L., Tz B MERICEIT LT IER b0,

3-2-4-2 HWMEFALE/RAELOBESE
(1) Th1 ENEHRBHEEENBE
Fhy ETIE, AT OB EEREAECERALHERAMALRH Y ERAEN, &#xkT
R F OBIHFHEN NS AFHE OB IEAT . R ORI CH3, B ~DFER
ARETH D, L, ARFHHEPELH THEDOEOESRED KD N2 HBEERE 7 7 7T L
EEEMARTETH D Z LITIMA, BB RATEH 12 L0 BRE S T EBLOREAF SHS T 0
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THLWEZEZET DL, TREEH, MEEFAROLE2EEODITIE, ZEMRE I LD HEME
DOBHIRIEN VLA TH D LB b,

—J. TR EIZHWT SHS O4EAF TEIT 1990 187 & Bt & Hullk TEME SN - EEN H 5.,
L2l EDSHSRE TH:E, 7 74— 7T OREND, M OMER ERRBELE T —A
b D, BB OREID ., FERLHER A~ R I THIBREHIR D & FEF IR EE 7R
HY TR e LTS ~OBIHASIE S5O, SHSIIKFT 52 L &b, 2D LD
[ZSHS D =—ZAWIEFITEVIRIL T, Thy lE LTh, BHEEEDN S SIcHffim L, TH)
EWN T, & 5RE B2 EAMT ARG 23 FTRE AR ARl O Z A LE L T D, 20D RIEBIE
UAGHR OIS THFIC Y 7o o T, BAROZIEER I IBIMZEE O 5@ E . ol THEM S O
HAITO, BARNOHEMEHEZIRE L, SEAIRIcE_ER I LT T BF 7=y v v
IZOIT 25 L S 6258 L2 X560 LT 5,

(2) B EHMDER

TR ETE KBEREE Y 2 — L eRET 2RO TFIHAT 28, A K,
FRABEIL, E NS E I NIRE S LETH 508, BMFFEN TR TH L, 0D
7 MRS OREI Y 72> TiE, ATREZRIRY | BiM TR RE R B 2535 2
LT 5,

Q) REXE

ARG ST, 18% EORTEN D72 HU T H S5, B O EEER 11 X OV T H R
DEEMRFITI+DBEET O2LEN DL, 207D, T BN K 5L 2R ELE i
LD ZEIIMATH LN, BAMTLEL LT, LHEPIEHELZIRE S 2FEOLERR
EEET D,

@) &BEE

AFHE THET DG 28K OBEBLOGR 23 5 72 DI21%, FRNZGEREREER D
5 MLSNR #&H T « [EZ G4 (Ministry of Finance and National Planning) (Zi##%4 25 = &
MLETH D, T2k, Bl (8%). WEBL (8%) 2Bl L2508, ZHUTFANES 7
TiEAe<, T h) EFEMEEIC X2 BIAMNIAE L0 ee2afl e 2d 2 ERkERINT,

OF 7:3

1) BAHLS0DHE L%

ARG T O OB DWW T, MRHN 2B/ D720 b X2 THEERITE LU
NYFEBTOEMICHT TL— b ERETLIHERD 5,

ZOEHEZ, © ) ENTOEMERF I, 2009 40 FEPEKEOLRERICE D, TH)
ENOEEENMET L TR, N X T~ AR HOEYTABRREZELLTNDZ &
QENMEOBEFM T, EESIEEa T (2751320 7 — M) TORBEE IR
HRETH D, W) ZEITk D,
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& 3.2.4-1 BAN B b HNDEERER

N HEN R FIT S s 6 441 AR
Mo HET (X7 707 7T 15+ H H1M4#
PSS (AT 7 PRANT) 207 H H 11{#
2) ElREE

ARG G HI O BIE S ~ D E Nk I B L Tid, v R

REZR RRENEE il SN TR B3, N TORE & 72 %,

3-2-4-3 HWMIEMNRS HE - FERS

10 b > LA DA BE 5 AT

A7 v 7T MEEESEHITOERICB T, TBAEE T ERIOZEM A TR A4
Xoi&, £ 3.2421Tn3 LB THD,
%=3.2.4-2 BXRAL T EROEMIEHRES
No. HH HA ) [E] ik
1 | BB T EH O LR o BERMEXGEE D
5 MM RAT P E OB T35 - [EE M ERR TF ° BETED SHS #bt Dt L% 5
i
3 | MoK E LE [
4 | BEEIS T ()
5 | EKITHE
(1) Ao (T RER) [
6 %Hﬁﬁl? [
7 I%&U%r%*%éi%
(1) EE_th
a) @EW@E:I%G@% . B NE) ()
8 | BIAIZES<ERTT O D B F 40k} [
9 H'Jié @Fa'e‘ﬁ%’:m%&@n%ﬂﬁ@ﬁﬂ&b‘
(1) FHEHA I BR T AR O IR BLE (TR [E) £To ®
i _Fia (250 O BT
(2) ThIEREA T LERICB I AR AR L@ T & ()
(3) Th EFEA TALED D, ENOT A M ETOFH R °
M5 ORIk
(4) BEBEEHEMA AR D TR [E P IR R oD S i °
EEmAN
10 | W3R B O EHE b o0 S R B B 5 OIT ° ° ;%i%ﬁ;g%ﬁﬁﬁé
11 | ek B OFReErs b o = e R B [
12 | SEEDICEERWEOMOEH [

JEFL: B/A: Banking Arrangement
@ LHEAD

3-2-4-4

HiESHERT,

WEEEHE

BREORE v 7T NEEE W 1D AT — KIS x|

A E 2. AFLIEVERER - B Paf B PR 3 75
AL, MRS LA XN 5, :/%w5/hiﬁﬁﬁﬁﬁﬁ&w
Ko T, Mo HETHE, SANTHEEOESRY A M &,

TN CT, B THRIE -

1 NOHE 2w S, TR
TREE R

=i
[aT=N=§

EHL m%%%ﬁ&Uﬁé AT 5, FIZ
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A S AL D B O T35 A N O AT A I E N OB Z LR B O BLHIHR A 1%
b7 TNREERRICHI L O IR EZ1T ),

(1) BHEAEEREOEXRFE

a P H Ly ME, RLERFED THINICERT 2 L 5 THEOEBZERH L, ZHFEITR
ENTSE, AR OB O Z R 5 L IEC, B TO TERZRIIEMIND &
T, FHAEZ XM - R8T 25 2 L 2 EAK# LT 5,

LU R R AT B EORE R Z R,

(2) TiREEHE
HAEENIFEIR SN AT 272010, SRR EHE U7 Fa TR, ROV DR
DEEPIRIL & DA A A 723K T, TREBES TSNS & Tk, FFREZITHL
EEEET L3I, TOMRRBOMRM & 2K, K THIPNIZ T3 G DM A 5E
T ORI ZAT O, Rl LR L ERUOLRIIEL LT TOEAIZL

O THEHDEEMERE (G THRELDRS L OB k)

© EHEMIRERHERS (BLEEEA L O AR T E )

© B, HEET., FHASOSH & RO

Q) #E. HEREE

BUVE « N - PR DT B S OVEERR S U7 sk 23, ZERIE CELR ST 5 B R
FOWIFRDRE, HREE2E L TV ANENCOWTHRRTRE 2 £+ 5, WE. HkE
DOHERDfESEND EE1T, a v P LZr MIEDICFHAEZICITIE, £%, BIEZ2RkD D,

@) ReEE

AR OBEMEE L g, WL, %uxﬂ;@FﬁﬂP@fﬁ%f@ja@bki&U\ FoFIIHT HF
WA RN IET 2720 DR EREIT O, ZIEEOBIE TOREE Jﬁ'ﬂf%%%ﬁﬁﬂiﬁ?
DEBY THD,

O ZEEHHEOHE & EBLAE ORME:
@  FHET DEFIEARR & AR B BGORITT

6) M AEEE

BRAEATRGRET Y 2 — LORE/EER THE, WONS KPS B E A 2 i - I8
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Minutes of Discussions
on the Preparatory Survey

on the Project for introduction of Clean Energy by solar home system

The Government of Japan (hereinafter referred to as “GoJ”) has established Cool Earth
Parmership as a new financial mechanism. Through this, GoJ is cooperating actively with
developing countries' efforts to reduce greenhouse gasses emissions, such as efforts to promote
clean energy. A new scheme of grant aid, "Program Grant Aid for Environment and Climarte Change
", was also created by GoJ as a component of this financial mechanism. According to the imitiative
of Cool Earth Parmership, the Japan International Cooperation Agency (hereinafter referred to as
“JICA™), in consultation with Gol, decided to conduct a Preparatory Survey (hereinafter referred to
as “the Survey”) on the Project for introduction of Clean Energy by solar home system in the
Kingdom of Tonga (hereinafier referred to as “the Project”).

JICA sent to the Kingdom of Tonga (hereinafter referred to as “Tonga”) the Preparatory
Survey Team (hereinafter referred to as “the Team”™), headed by Mr. Ryuji MATSUNAGA, Deputy
Director General, Cffice for Climate Change, JICA , and is scheduled to stay in the country from
August 24 to September 19 as the Preparatory Survey for Detailed Design.

The Team held discussions with the concerned officials of the Government of Tonga and
conducted a field survey.

In the course of discussions and field survey, both sides confirmed the main items described
in the attached sheets.

»

Nuku’alofa, September 4, 2009

Mr. Ryuji MATSUNAGA Dr. Sioné/Nailasikau Halatuituia
Leader Chief Executive Officer (CEO)
Preparatory Survey Team Lands, Survey, and Natural Resources
Japan International Cooperation Agency (MLSNR)

JAPAN

R ——

Mr. Aisake Eke

CEO/Secretary for Finance and National
Planning

Ministry of Finance and National Planning _
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ATTACHMENT

1. Current Situation
Based on the result of the previous project formulation study and the official request from
the Government of Tonga, Detailed Design and Draft Tender Documents shall be created under the

Survey.

2. Objective of the Project

The objective of the Project is to promote rural electrification using clean energy.

3. Responsible Organization and Implementing Agency

The responsible and implementing organization is the Ministry of Lands, Survey, and Natural
Resources (MLSNR). (The organization chart of the responsible and implementing organization is
shown in Annex-1.)

4. Project Component

4-1. After discussions with the Team, the procurement and the installation of the stand-alone Solar
Home System (SHS) including soft component (technical assistance) was requested by the
Tonga side.  (The basic design is shown in Annex-2)

4-2. Project site is Tongapatapu islands and Vava’u islands as shown in Annex-3

4-3. The Tonga side explained that there is no duplication between the contents of the Project and
any other plans implemented by the other donors or the Tonga side. Having experiences of
SHS installation with financial supports by other donors in the Project sites, MLSNR
recognizes the sites to be unelectrified areas for the reason almost all system have not worked.

4-4. The Team will assess the appropriateness of the request and will report the findings to JICA
Headquarters and the GoJ. The Tonga side has understood that the final components and the
design of the Project shall be decided (confirmed) after further survey.

5. Japan's Program Grant Aid for Environment and Climate Change

The Tonga side understood the Japan's Program Grant Ald for Environment and Climate
Change scheme explained by the Team as described in Annex-4, 5 and 6.

6. Schedule of the Study

(1) The Team will proceed to further survey in Tonga until September 19, 2009.

(2) JICA will prepare the draft report and reference document in English and dispatch a mission to
Tonga in order to explain their contents in December, 2009.

(3) When the contents of the report are accepted in principle by the Government of Tonga, JICA
will complete the final report and reference document, and submit them to the Government of
Tonga and to the Procurement Agent by the end of January, 2010.

A
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7. Gther Relevant Issues
7-1 Major Undertakings to be taken by Each Government
The Tonga side confirmed that major undertakings as shown in Annex-7 should be taken by
Tonga side at its own budget. In addition, the Tonga side should be responsible for following issues:
(1) Securing necessary land
- for PV Modules
(2) Temporary Stockyard during installation of the equipment and materials
(3) Vehicles for Operation and Maintenance

(4) Tables and PCs, if necessary

7-2  Explanation to recipient householders
The Tonga side shall hold meetings with all recipient communities to explain the project
outline including their obligations, and confirm their participation by the end of January 2010.

7-3  Procurement of Equipment and Materials
The Team explained that, in accordance with the policy of Gol, products of Japan shall be

procured for major equipment in the Project. The Tonga side agreed with the policy of GolJ.

7-4  Coordination with Related Organizations

The Implementing Agency of the Project (MLSNR) shall be the focal point for the Team, and
responsible for the coordination with related organizations.

7-5  Establishment of implementation body

Making reference to Ha’apai model, both sides understood that establishment of
implementation body including Solar Incorporated Society is indispensable for their sustainable
operation. The Tonga side agreed that all institutional, financial and technical arrangement shall be
established and be explained to the communities and the Societies under their responsibility by the
end of January 2010, and report the results to the Japanese side immediately.

7-6 Clearance of existent modules
Regarding existent modules installed by other donors, the Tonga side shall remove and

properly manage them at its own budget with permissions by the donors and the householders

before the commencement of installation.

7-7 Property of Equipment and Materials
The Implementing Agency of the Project (MLSNR) shall own the equipment and materials
provided under the Project during and after implementation of the Project.

7-8 Environmental and Social Considerations
The Team explained the outline of JICA Environmental and Social Considerations Guideline
(hereinafter referred to as “the JICA Guideline™) to the Tonga side. The Tonga side took the JICA

#
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Guideline into consideration, and shall complete the necessary procedures.

7-9  Operation and Maintenance
The Tonga side agreed to secure the necessary budget and persormel for the Operation and

Maintenance of SHS procured and installed under the Project.

7-10 Customs and Tax exemption
The Tonga side agreed that the Tonga side shall be responsible for the exemption and/or
reimbursement (payment/assumption) of all customs, tax, levies and duties incurred in Tonga for

implementation of the Project.

7-11 The Tonga side shall ensure the security of all concerned Japanese nationals working for the

Project, if deemed necessary.

7-12 The Tonga side shall provide necessary numbers of counterpart personnel to the Team during
the period of their studies in Tonga.

7-13 The Tonga side shall submit all the answers to the Questionnaire, which the Team handed to
the Tonga side, by September 19, 2009.
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Annex 1

Organization Chart of the Ministry of Lands, Survey, and Natural Resources & Environment
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Basic design of stand-alone SHS
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Project site / Candidate site of the Project
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Annex — 4-1

Program Grant Aid for Environment and Climate Change
of the Government of Japan
(Provisional)

The Grant Aid provides a recipient country (hereafter referred to as “the Recipient”) with
non-reimbursable funds to procure the facilities, equipment, and services (engineering services and
transportation of the products, etc.) for economic and social development of the country under

principles in accordance with relevant laws and regulations of Japan. The Grant Aid is not supplied
through the donation of materials as such.

Based on “Cool Earth Partnership” initiative of the Government of Japan, the Program Grant Aid
for Environment and Climate Change (hereafter referred to as “GAEC”) aims to mitigate effects of
global warming by reducing GHGs emission (mitigation; e.g. improvement of energy efficiency)
and to take adaptive measures (adaptation; e.g. measures against disasters related to climate change,
including disaster prevention such as enhancing disaster risk management).

1. Procedures for GAEC

GAEC is executed through the following procedures.

Preparatory Preparatory Survey (Phase 1 for project identification) conducted by
Survey (Phase 1) | Japan International Cooperation Agency (JICA)

Application Request made by a recipient country

Appraisal & | Appraisal by the Government of Japan and Approval by the Cabinet
Approval

Determination of | The Notes exchanged between the Government of Japan and the Recipient
Implementation Country

Grant Agreement | Agreement concluded between JICA and the Recipient

(hereinafter
referred to as the
“GIA”)
Preparatory Preparatory Survey (Phase 2 for detailed design) conducted by JICA
Survey (Phase 2)

Implementation Procurement through the Procurement Agency by the Recipient

Firstly, if the candidate project for a GAEC is identified by the Recipient and the Government of
Japan, the Government of Japan (the Ministry of Foreign Affairs) examines it whether it is
eligible for GAEC. When the request is deemed appropriate, JICA, in consultation with the
Government of Japan, conducts the Preparatory Survey (hereafter referred to as “the Survey”) on
the candidate project as Phase 1 of the Survey with Japanese consulting firms.

Secondly, the Recipient submits the official request to the Government of Japan, while the

appropriateness, necessity and the basic components of the project are examined in the course of
Phase 1 of the Survey,

Thirdly, the Government of Japan appraises the project to see whether it is suitable for Japan's
GAEC, based on the Survey report prepared by JICA, and the results are then submitted to the
Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of

AT
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Notes (E/N) signed by the Governments of Japan and the Recipient.

Fifthly, JICA engages Grant Agreement (G/A) with the Recipient and executes the Grant by
making payments of the amount agreed in the E/N and strictly monitors that the funds of the
Grant are properly and effectively used.

Procurement Management Agent is designated to conduct the procurement services of products
and services (including fund management, preparing tenders, contracts) for GAEC on behalf of
the Recipient. The Agent is an impartial and specialized organization that will render services
according to the Agent Agreement with the Recipient. The Agent is recommended to the
Recipient by the Government of Japan and agreed between the two Governments in the Agreed
Minutes (“A/M”).

2 Preparatory Survey

1) Contents of the Survey
The purpose of the Preparatory Survey (hereafter referred to as “the Survey”), conducted by
JICA on a requested project (hereafter referred to as "the Project”), is to provide the basic

document necessary for the appraisal of the Project by the Government of Japan. The contents
of the Survey are as follows:

-~ Confirmation of background, objectives, and benefits of the Project and institutional
capacity of agencies and communities concerned of the Recipient necessary for project
implementation.

~  Evaluation of relevance of the Project to be implemented under the Grant Aid Scheme for
Environment and Climate Change from a technical, social, and economic point of view.

—  Confirmation of items agreed upon by both parties concerning the basic concept of the
Project.

- Preparation of the detailed design of the Project and reference document for tender.
- Estimation of cost for the Project.

The contents of the original request will be modified, as found necessary, in the design of the
Project according to the guidelines of Japan's Grant Aid scheme.

The Government of Japan requests the Government of the Recipient to take whatever measures
necessary 1o ensure its responsibility in implementing the Project. Such measures must be
guaranteed even if they may fall outside the jurisdiction of the implementing organization of the

Recipient. This has been confirmed by all relevant organizations of the Recipient through the
Minutes of Discussions.

2) Selection of consulting firms

For the smooth implementation of the Survey, JICA will conduct the Survey with registered
consulting firms. JICA selects the firms based on proposals submitted by firms with interest in
implementing the Survey. The firms selected will carry out the Preparatory Survey and prepare a

report, based on the terms of reference set by JICA.
3. Implementation of GAEC after the E/N

1) Exchange of Notes (E/N)

The content of GAEC will be determined in accordance with the Notes exchanged by the two
Governments concerned, in which items including, objectives of the project, period of execution,

conditions and amount of the Grant Aid are confirmed. ; f
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2) Details of Procedures

Details of procedures on procurement and services under GAEC will be agreed between the
authorities of the two governments concerned at the time of the signing of the G/A.

Essential points to be agreed are outlined as follows:

a) JICA will supervise the implementation of the Project.

b) Products and services will be procured and provided in accordance with JICA's "Procurement
Guidelines for the Program Grant Aid for Environment and Climate Change.”

¢) The Recipient will conclude a contract with the Agent.

d) The Agent is the representative acting in the name of the Recipient concerning all transfers of
funds to the Agent.

3) Focal points of “Procurement Guidelines for the Program Grant Aid for Environment and
Climate Change”
a) The Agent
The Agent is the organization, which provides procurement of products and services on behalf
of the Recipient according to the Agent Agreement with the Recipient. The Agent is

recommended to the Recipient by the Government of Japan and agreed between the two
Governments in the A/M.

b) Agent Agreement
The Recipient will conclude the Agent Agreement, in principle, within two months after the

signing of the G/A, in accordance with the A/M. The scope of the Agent’s services will be
clearly specified in the Agent Agreement.

¢) Approval of the Agent Agreement
The Agent Agreement is prepared as two identical documents and the copy of the Agent
Agreement will be submitted to JICA by the Recipient through the Agent. JICA confirms
whether the Agent Agreement is concluded in conformity with the E/N, A/M, and G/A and the
Procurement Guidelines for the Program Grant Aid for Environment and Climate Change
then approves the Agent Agreement.

The Agent Agreement concluded between the Recipient and the Agent will become effective
after the approval by JICA in a written form.

d) Payment Methods
The Agent Agreement will stipulate that “Regarding all transfers of the fund to the Agent, the
Recipient will designate the Agent to act on behalf of the Recipient and issue a Blanket
Disbursement Authorization (“the BDA™)to conduct the transfer of the fund (hereinafter
referred to as “the Advances™) to the Procurement Account from the Recipient Account.

The Agent Agreement will clearly state that the payment to the Agent will be made in
Japanese yen from the Advances and that the final payment to the Agent will be made when
the total remaining amount become less than three percent (3%) of the Grant and its accrued
interests excluding the Agent’s fees.

e) Products and Services Eligible for Procurement
Products and services to be procured will be selected from those defined in the G/A.

f) Selection of firms

In principle, firms of any nationality could be contracted as long as the firms satisfy the

conditions specified in the tender documents. i
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The same applies for any individual consultants who will be involved in the project and
provide services necessary for the training and guidance related to the Project. The
consultants that will be employed to do detail design and supervise the work for the Project,
however will be, in principle Japanese nationals recommended by JICA for the purpose of
maintaining technical consistency with the Survey

g) Method of Procurement

When conducting the procurement, sufficient attention will be paid to transparency in
selecting the firms and for this purpose, competitive tendering will be employed in principle.

h) Tender Documents

i)

The tender documents should contain all information necessary to enable tenderers to prepare
valid offers for the products and services to be procured by GAEC.

The rights and obligations of the Recipient, the Agent and the firms supplying products and
services should be stipulated in the tender documents to be prepared by the Agent. Aside from
this, the tender documents will be prepared in consultation with the Recipient.

Pre-qualification Examination of Tenderers

The Agent may conduct a pre-qualification examination of tenderers in advance of the tender
so that the invitation to the tender can be extended only to eligible firms. The pre-qualification
examination should be performed only with respect to whether the prospective tenderers have
the capability of concluding the contracts.

For this, the following points should be taken into consideration:

(1) Experience and past performance in contracts of similar kind

(2) Financial credibility (including assets such as real estate)

(3) Existence of offices and other items to be specified in the tender documents.
(4) Their potentialities to use necessary personnel and facilities.

Tender Evaluation

The tender evaluation should be implemented on the basis of the conditions specified in the
tender documents.

Those tenderers which substantially conform to the technical specifications and other
stipulations of the tender documents, will be judged in principle on the basis of the submitted

price, and the tenderer who offers the lowest price will be designated as the successful
tenderer.

The Agent will submit a detailed evaluation report of tenders to JICA for its information,

while the notification of the results to the tenderers will not be premised on the confirmation
by JICA.

k) Additional procurement

If there is any remaining balance after the competitive and/or selective tendering and/or direct
negotiation for a contract, and if the Recipient would like to procure additional items, the

Agent is allowed to conduct this additional procurement, following the points mentioned
below:

(1) Procurement of same products and services
When the products and services to be additionally procured are identical with the initial
tender and a competitive tendering is judged not efficient, additional procurement can be
conducted by a negotiated contract with the successful tenderer of the initial tender.

(2) Other procurements }?J
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When products and services other than those mentioned above in (1) are to be procured,
the procurement should be conducted through competitive tendering. In this case, the

products and services for additional procurement will be selected from among those in
accordance with the G/A.

1} Conclusion of the Contracts

In order to procure products and services in accordance with the guideline, the Agent will
conclude contracts with firms selected by tendering or other methods.

m)Terms of Payment

The contract will clearly state the terms of payment. The Agent will make payment from the
"advances,” against the submission of the necessary documents from the firm on the basis of
the conditions specified in the contract. When the services are the object of procurement, the
Agent may pay certain portion of the contract amount in advance to the firms on the
conditions that such firms submit the advance payment guarantee worth the amount of the
advance payment to the Agent.

4y Undertakings required by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the Recipient is required to undertake necessary

measures as the following:

a) To secure land necessary for the sites of the Project and to clear, level and reclaim the land
prior to commencement of the Project.

b) To provide facilities for distributing electricity, water supply and drainage and other incidental
facilities in and around the sites.

¢) To ensure all the expense and prompt execution for unloading, customs clearing at the port of
disembarkation and domestic transportation of products purchased under the Grant Aid,

d) To ensure that customs duty, internal taxes and other fiscal levies that may be imposed in the
Recipient with respect to the purchase of the Components and the Agent’s services will be
exempted by the Government of the Recipient.

e) To accord all the concerned parties, whose services may be required in connection with
supply of the products and services under the contracts, such facilities as may be necessary for
their entry into the Recipient and stay therein for the performance of their work.

3)  "Proper use of funds"
The Recipient is required to operate and maintain the facilities constructed and equipment
purchased under the Grant Aid properly and effectively and to assign personnel necessary for

this operation and maintenance as well as to bear all the expenses other than those covered by
the Grant Aid.

6) "Export and Re-export” of products

The products purchased under the Grant and its accrued interest will not be exported or
re-exported from the Recipient.
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Flow of Funds for Project Implementation
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Major undertakings to be taken by each Government

Annex-7

No. | Items To be covered
To be cove‘red by Recipient
bv Grant Aid !

- Side

1 To secure land ]

2 To clear, level and reclaim the site when needed urgently @

3 To construct gates and fences in and around the site ®

4 To construct a parking lot if necessary ]

5 To construct roads

1) Within the site @
2) Outside the site and Access road ®

6 To construct the facilitv and install the equipment ®

7 To provide facilities for the distribution of electricity, water supply, drainage and other

incidental facilities if necessary:

1)Electricity
a. The power distribution line to the site @
b. The drop wiring and internal wiring within the site ®
c. The main circuit breaker and transformer for the site ®
2) Water Supply
4. The city water distribution mam to the site @
b. The supply system within the site (receiving and elevated tanks) ®
3 Drainage
a The city drainage main (for conveying storm water, sewage, elc. ®
from the site)
b. The drainage system within the site (for sewage, ordinary waste, ®
storm water, e(c.)
4) Gas Supply
a. The city gas main to the site ]
b. The gas supply system within the site o
5) Telephone System
a. The telephone trunk line to the main distribution frame/panel (MDF) ®
of the building
b. The MDF and the extension after the frame/panel 8
6) Furniture and Equipment
a General fumniture @
b. Project equipment @

8 To bear the following commissions applied by the bank in Japan for banking services

based upon the Bank Arrangement (B/A):
1) Payment of bank cormmission ®

9 To ensure ali the expense and prompt execution of unloading and customs clearance at

the port of disembarkation in the recipient country
1) Marine or air transportation of the products from Japan or third ®
countries to the recipient
2) To ensure all the expense and prompt execution of unloading, tax
exemption and customs clearance of the products at the port of ]
disembarkation
3) Internal transportation from the port of disembarkation to the project ®
Site
10 | To accord Japanese nationals and / or nationals of third countries, including persons
employed by the agent whose services may be required in connection with the ®
Components such facilities as may be necessary for their entry into recipient country and
stav therein for the performance of their work.
11 | To ensure that customns duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the Components and to ®
the employment of the Agent wili be excmpted by the Government of recipient country

12 | To maintain and use properly and effectively the facilities that are constructed and the °

equipment that is provided under the Grant.

13 | To bear all the expenses, other than those covered by the Grant and its accrued interest,

necessary for the purchase of the Components as well as for the agent’s fees.
14 | To ensure environmental and social consideration for the Programme.
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Annex- 8

Terms of Reference of the Consultative Committee (Provisional)

1. To confirm an implementation schedule of the Programme for the speedy and effective

utilization of the Grant and its accrued interest.

2. To discuss the modifications of the Programme, including modification of the design of the
facility.

3. To exchange views on allocations of the Grant and its accrued interest as well as on

potential end-users.

4. To identify problems which may delay the utilization of the Grant and its accrued interest,
and to explore solutions to such problems.

5. To exchange views on publicity related to the utilization of the Grant and its accrued
interest.

6. To discuss any other matters that may arise from or in connection with the G/A.
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ATTACHMENT

1. Components of the Draft Final Report
The Ministry of Land Survey and Natural Resources (hereinafter referred to as "MLSNR™)

agreed and accepted in principle the components of the Draft Final Report explained by the
Team.

2. Program Grant Aid for Environment and Climate Change of the Government of
Japan
The Tongan side understood components of the Minutes of Discussion signed by both sides
on 4" September, 2009 (hereinafter referred to as “the previous M/D™), and would take the
necessary measures confirmed on the previous M/D tfor smooth implementation of the Project
following procedures of the Program Grant Aid for Environment and Climate Change of the
Government of Japan as shown in Annex-1.

3. Schedule of Study

JICA sent a revised draft final report on 4™ March, 2010. The comments from the Tongan
side shall be no later than 12" March, 2010,

JICA will complete the final report in accordance with the confirmed items and send it to the
MLSNR by 31* March, 2010.

4. Confirmation of Progress Made from the Previous M/D
4-1. Relation with Tongan Energy Roadmap

Both sides confirmed that the Project is in line with the Tongan Energy Roadmap. the final
version of which is expected to be issued in late April 2010.

The Japanese side was informed by Renewable Energy Sub-Committee, the Prime
Minister’s Office, that the Project would be implemented as designed: however, some
institutional reform might be taken in place in accordance with the Roadmap.

4-2. Project sites and number of Solar Home System

Both sides confirmed that project sites are Tongatapu islands and Vava'u islands shown in
Annex-2 and the number of stand-alone Solar Home System (SHS) procured under the Project
shall not exceed 512 sets.

4-3. The procedure to determine the final number and locations to install SHS

The final number and locations to install SHS to be described in a tender document for the
Project will be determined in accordance with the number of the partictpants contracted paying
full initial payment by the end of July 2010 and agreed to comply with the guideline and rules
Outer Islands Solar Electricity Societies (hereinafter referred to as “Solar Societies)”) in
Tongatapu and Va’vau.

In case participant(s) cancel their participation after the commencement of tender process for
the procurement, MLSNR and Solar Society shall secure the replacement site(s) to install excess
SHS which was cancelled to alternative houses or institutional building(s) with in the same
group of project villages.

4-4. Official permission to install SHS on the Project sites

Both sides confirmed that no official permission is necessary from related organization to
install SHS in the Project sites. However, MLSNR will obtain the confirmation letter from
Electricity Commission.

4-5. Environment Impact Assessment (EIA)

MLSNR confirmed with CEO of the Ministry of Environment Climate Changes (MECC)
that the approval of EIA for the Project is necessary in prior to the commencement of
implementation.

MLSNR will consult with MECC, and tinalize the items and level necessary for the EIA
report by the end of March 2010.

MLSNR requested JICA to provide assistance to employ a consultant to produce a report for

1
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EIA. if it is required, because MLSNR does not have designated budget. JICA will take 1t in
consideration and inform MLSNR the result.

5. Items of Equipment to be Procured

The Team explained that the items of equipment to be procured as shown in Annex-3 as
well as their specifications based on the result of the Preparatory Survey conducted in
September, 2009. MLSNR understood and will give comments on the composition of items and
specification of the equipment by 12" March 2010.

6. Soft Component

The Team explained that the following items arc included to the soft component of the
Project.

Category QOutline of the items

SHS Technology: *  Training for EPU Trainer
+  Training for Community Technician
Basics of electric circuitry. SHS basic knowledge. SHS

maintenance.
Instruction of preventive maintenance to technicians i the
communities.

Organization Strengthening: * Training for management staff

Financial management, organizational management, human
resources management, labor affairs management.

MLSNR requested Japanese sides to include printing of Tongan version technical training
manual for Community Technician and sticker for beneficiaries.

7. Project Cost

The Tongan side agreed that the Project cost should not exceed the upper limit of amount
agreed on in Exchange of Notes (E/N). Both sides also confirmed that the Project cost contains
procurement cost of equipment, the cost for transportation up to the Project Sites, installation
cost, the Agent fee, and the consultant fee includes cost for soft component for the technical
support of operation and maintenance of equipment.

The Tongan side understood that the Project Cost Estimation attached as Annex-4 is not
final and is subject to change by the result of examination through revision of the Preparatory
Survey.

8. Project Schedule
Both sides adapted the tentative implementation schedule as shown in the draft final report.
The agreed Project Schedule (provisional) 1s attached as Annex-5.

9. Procurement Process of the Project
Both sides reconfirmed that procurement process would be supervised by the Procurement
Management Agent (hereinafter referred to as “the Agent™) with necessary consultation by the
Consultative Committee (hereinafter referred to as “the Committee™). And both sides also
reconfirmed roles of the Agent as follows:
(1) The Agent renders the services stipulated in the provisions of the G/A as well as the E/N for
the Project;
(2) The Agent will undertake the procurement procedure necessary for the Project according to
the provisions of the G/A and E/N and any other concerned guidelines:
(3) The Agent will commence the procurement according to the contents ot the Final Report of
the Outline Design.
The Team explained that if tender price exceeds the amount agreed on G/A and E/N.
quantity or/and items of the equipment would be reduced until the Project cost comes down to
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the amount agreed on G/A and E/N.

The Tongan side agreed that if there is a remaining amount of the project cost after tenders.
additional items of equipment which is identical with the initial tender would be procured.

The Tongan side also understood that decision on addition or reduction of the equipment to

be procured would be made through necessary consultation among members of the Consultative
Committee.

10. The Consultative Committee
The Tongan side understood that the MLSNR CEO will chair the Consultative committee in
order to facilitate consultation and procurement process. The Terms of Reference of the
Consultative Committee was settled in Annex-6.
The members of the Comrmnittee are as follows:
(1) CEO of Ministry of Land Survey and Natural Resources (Chair)
(2) Representative(s) of Energy Planning Unit (Secretary)
(3) CEO of Ministry of Finance and National Pianning
(4) Representative of JICA Tonga Office

The first meeting of the Committee shall be held immediately after the JICA’s approval of
the Agent Agreement which shall be concluded between MLSNR and the Procurement Agent.
The employment of the Agent shall be agreed between the two Governments.

Further meetings shall be held upon request of either the Tongan side or the Japanese side.
The Procurement Agent may advise both sides on the necessity to call a meeting of the
Committee.

11. Undertakings required by the Rectpient Country

The Team requested the Tongan side to abide by the following undertakings by the Tongan
side in addition to major undertakings described in the previous M/D. The Tongan side agreed to
do so.

(1} Allocation of land/space for installation of PV system
The Tongan side should be responsible for following issues;
1) Securing necessary land for PV Modules
2) Temporary stockyard (at least 250m” in Tongatapu main island and 1.400m” in Va'vau
main island) during installation of equipment and materials

(2) Establishment of implementing organization of the Project

In Ha’apai islands, operation and maintenance of SHS, and budgetary arrangement for its
maintenance and management are conducted by Ha’apai Solar Committee in collaboration with
MLSNR. Making reference to SHS management and operation system in Ha’apai islands, both
sides understood that establishment of Solar Societies as an implementing organization
authorized by MLSNR 1s indispensable for sustainable operation of SHS in Tongatapu islands
and Vava'u islands.

Both sides confirmed that MLSNR has commenced institutional and financial arrangement
to establish a Solar Society in each island.

Moreover, MLSNR shall draw up their guidelines and rules, organization structures, their
roles and report to JICA TONGA Office by 12" March 2010,

Outline of organization structure and role of the Solar Societies are shown in the Draft Final
Report

(3) Explanation to recipient household

Both sides confirmed that the Tongan side has already held meetings with all recipient
communities to explain the project outline and their obligation in accordance with the guideline
and rules of each Solar Society to install and use SHS.

3 (1
A4-22 /ﬁf{)\

,ﬁr



Outline of their obligation submitted is as follows.
* to pay TOP 200 as an initial payment per one SHS by the end of July 2010.

* to pay TOP13 and TOP15 as a monthly payment per onc SHS at Vava'u and Tongatapu
respectively.

(4) Clearance of Existing PV Module
The Tongan side agreed that the each householder and institutions shall remove and
dispose/store existing unfunctioning PV modules installed by other donors in the Project Sites at
its own cost before the commencement of installation of SHS. MLSNR shall take the permission
by the donors and the consent from householders, and supervise the process.

(5) Ownership of Equipment and Materials
Both sides agreed that the equipment and materials provided by the Project become the asset
of MLSNR.

(6) Electric Lights

Japanese side requested Tongan side to bare the cost for the light bulbs to be installed with
SHS by the time of completion of SHS installation because they are not usually covered by the
Japanese Grant Aid.

MSLNR and Solar Societies explained that procurement of bulb would not be possible by
the Tongan side due to Government fiscal and financial constraints and outer islands
communities’ current socioeconomic incapability.

Both sides confirmed that there would be a great risk that the project fails to bring about the
expected outcome without bulbs from the beginning if the Japanese Grant Aid does not cover
the bulbs.

Japanese side will take further consideration about this issue.

{7) Operation and Maintenance of the Equipment

The Tongan side agreed rhat the maintenance service for the external wiring and equipment
shall be provided by the Solar Society. The Tongan side agreed to secure the necessary
personnel for the operation and maintenance, and make appropriate budgetary arrangement for
the personnel and procurement of the necessary equipment such as renew of batteries,
maintenance tools and equipment and office supplies from the accumulated initial and monthly
payment from the beneficiaries. The quarterly report which includes the financial condition,
maintenance record and activities of Solar Society shall be submitted to JICA Tonga Office until
the completion of soft components.
Both sides confirmed that each household takes responsibility to maintain the system inside the
individual house, i.e., the internal wiring, electric fixture and bulbs, switches, etc. as described
in the draft final report and each household will bear the cost to change the bulbs when
necessary even if the electric bulbs were initially installed by the donor,

(8) Environmental and Social Considerations
The Tongan side shall determine the plan for collection and disposal of the batteries used for
SHS and be responsible for obtaining necessary permission by MECC by the end of July 2010.
The Tongan side shall report the plan and result to JICA Tonga Office. This plan is to be
included EIA report.

(9) Application of the Related Laws and Regulations
The Tongan side agreed the structural design for the installation of SHS shall comply with
the Architectural Regulation in Japan and Tonga. Electrical design for SHS should follow the
standards and codes of Japan Electrotechnical Committee (JEC).
The Tongan side agreed that the MLSNR shall be responsible for the application of related
laws and regulations for the operation of SHS. The Japanese side shall assist the Tongan side to
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introduce necessary procedures through soft component during the implementation of the
Project.

Solar Societies shall obtain the status of authorized non-profit society under the Incorporated
Societies Act as soon as possible, and MLSNR shall monitor the process.

(10) Customs and Tax Exemption
[n respect of all materials and supplies for the project, the Tongan side will. in accordance
with Tongan law:

a) exempt at the border all materials and supplies from import duties and other taxes such
as consumption tax and excise tax;

b) facilitate movement of such supplies by providing appropriate customs and wharfage
facilities including payment of any necessary storage costs at the first port of discharge
of the Project Supplies in Tonga;

¢) exempt from consumption tax all materials and supplies purchased in Tonga if the
supplier is registered for consumption tax:

dy exempt from excise tax any vehicle purchased in Tonga for the project.

(11) Assignment of Counterpart Personnel
1) Overall project management
The Tongan side agreed to assign necessary personnel for overall project management.
The Tongan side shall inform the name of the following number of Counterpart Personnel to
JICA Tonga office by the end of March 2010:
- Project contact person as a secretary for Consultative Committee
- Two staff from MLSNR (one each for Tongatapu islands and Vava'u islands) who will
be in charge of financial, technical and personnel management and will eventually be
the trainers. Roles are also highlighted in the Solar Society’s guidelines and rules.

(12) Banking Arrangement

The Tongan side, being convinced that the conclusion of the Banking Arrangement (B/A)
and Blanket Disbursement Authorization (BDA) constitutes a very important factor to
implement the Program smoothly and without delay, shall take the necessary measures. The
flow of funds is shown in the Annex-1.

By signing the BDA, the Tongan side designates the Procurement Agent as the
representative authorized to act in the name of the Tongan side concerning all transfers of the
Grant plus any interest earned to the Procurement Account.

12. Confidentiality of the Project
Both sides confirmed that all the information related to the Project shall not be released to
any outside parties before conclusion of all the contract(s) for the Project because they are
confidential document that contains information related to the tender.
These information includes:
a) detailed drawings, specifications, and other technical information of the facilities and
equipment;
b} cost estimation
¢} the Final Report

<List of Annex>
Annex-1 Program Grant Aid tor Environment and Climate Change ot the Government of
Japan

Annex-2 Project sites Y\(
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Annex-3 List of Equipments

Annex-4 Project Cost Estimation (Confidential)

Annex-5 Project Schedule (Provisional)

Annex-6 The Terms of Retference of the Consultative Committee
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Annex - |

Program Grant Aid for Environment and Climate Change
of the Government of Japan
{(Provisional)

The Grant Aid provides a recipient country (hereafter referred to as “the Recipient™) with
non-reimbursable funds to procure the facilities, equipment, and scrvices (engineering scrvices
and transportation of the products. etc.) for economic and social development of the country
under principles in accordance with relevant laws and regulations of Japan. The Grant Aid 1s not
supplied through the donation of materials as such.

Based on “*Cool Earth Partnership™ initiative of the Government of Japan, the Program Grant
Aid for Environment and Climate Change (hereafter veferred to as “GAEC™) aims to mitigate
effects of global warming by reducing GHGs emission (mitigation: e.g. improvement of energy
efficiency) and to take adaptive measures (adaptation; e.g. measures against disasters related to
climate change, including disaster prevention such as enhancing disaster risk
management). GAEC may contain multiple components that can be combined to effectively
meet these needs.

l. Procedwres for GAEC

GAEC is executed through the following procedures.

Preparatory Preparatory Survey for project identification conducted by Japan
Suwrvey | International Cooperation Agency (JICA)

Application Request made by a recipient country

Appraisal & | Appraisal by the Government of Japan and Approval by the Cabinet
Approval

Determination of | The Notes exchanged between the Government of Japan and the
Implementation Recipient Country

Grant Agreement | Agreement concluded between JICA and the Recipient

{hereinafter
referred to as the
“GIA™)
Preparatory Preparatory Survey for design conducted by JICA
Survey 2
Implementation Procurement through the Procurement Agency by the Recipient

Firstly. if the candidate project for a GAEC is identified by the Recipient and the
Government of Japan, the Government of Japan (the Ministry of Foreign Affairs) examines it
whether it is eligible for GAEC. When the request is deemed appropriate, JICA, in
consultation with the Government of Japan, conducts the Preparatory Survey (hereafter
referred to as “the Survey™) on the candidate project as Phase 1 of the Survey with Japanese
consulting firms.

Secondly, the Recipient submits the official request to the Government ot Japan. while the
appropriateness. necessity and the basic components of the project are examined in the
cowrse of Phase | of the Survey.

Thirdly. the Governiment of Japan appraises the project to sece whether it is suitable for
Japan's GAEC. based on the Survey report prepared by JICA. and the results are then
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submitted to the Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of
Notes (E/N) signed by the Governments of Japan and the Recipient.

Fifthly. JICA engages Grant Agreement (G/A) with the Recipient and executes the Grant by
making payments of the amount agreed in the E/N and strictly monitors that the funds of the
Grant are properly and effectively used.

Procurement Management Agent is designated to conduct the procurcment services of
products and services {including fund management. preparing tenders, contracts) for GAEC
on behalf of the Recipient. The Agent is an impartial and specialized organization that will
render services according to the Agent Agreement with the Recipient. The Agent is
recommended to the Recipient by the Government of Japan and agreed between the two
Governments in the Agreed Minutes (“A/M™).

Preparatory Survey

1) Contents of the Survey

The purpose of the Preparatory Survey (hereafter referred to as ““the Survey™), conducted by
JICA on a requested project (hereafter referred to as "the Project”), is to provide the basic
document necessary for the appraisal of the Project by the Government of Japan. The
contents of the Survey are as follows:

- Confirmation of background, objectives, and benefits of the Project and institutional
capacity of agencies and communities concerned of the Recipient necessary for project
implementation.

Evaluation of refevance of the Project to be implemented under the Grant Aid Scheme
for Environment and Climate Change from a technical, social. and economic point of
view.

- Confirmation of items agreed upon by both parties concerning the basic concept of the
Project.

Preparation of the design of the Project and reference document for tender,

- Estimation of cost for the Project.

The contents of the original request will be modified, as found necessary, in the design of the
Project according to the guidelines of Japan's Grant Aid scheme.

The Government of Japan requests the Government of the Recipient to take whatever
measures necessary to ensure its responsibility in implementing the Project.  Such measures
must be guaranteed even if they may fall outside the jurisdiction of the implementing
organization of the Recipient. This has been confirmed by all relevant organizations of the
Recipient through the Minutes of Discussions.

2} Selection of consulting firms

For the smooth implementation of the Survey, JICA will conduct the Survey with registered
consulting firms. JICA selects the firms based on proposals submitted by firms with interest
in implementing the Survey. The firms selected will carry out the Preparatory Survey and
prepare a repott. based on the terms of reference set by JICA,
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3. Implementation of GAEC after the E/N

1) Exchange of Notes (E/N)
The content of GAEC will be determined in accordance with the Notes exchanged by the two
Governments concerned. in which items including, objectives of the project, period of
execution, conditions and amount of the Grant Aid are confirmed.

2} Details of Procedures
Details of procedures on procurement and services under GAEC will be agreed between the
authorities of the two governments concerned at the time of the signing of the G/A.

Essential points to be agreed are outlined as follows:

a) JICA will supervise the implementation of the Project.

b) Products and services will be procured and provided in accordance with JICA's
"Procurement Guidelines for the Program Grant Aid for Environment and Climate
Change.”

¢} The Recipient will conclude a contract with the Agent.

d) The Agent is the representative acting in the name of the Recipient concerning all transfers
of funds to the Agent.

3) Focal points of “Procurement Guidelines for the Program Grant Aid for Environment and
Climate Change™
a) The Agent
The Agent is the organization, which provides procurement of products and services on
behalf of the Recipient according to the Agent Agreement with the Recipient. The Agent
is recommended to the Recipient by the Government of Japan and agreed between the two
Governments in the A/M.

b} Agent Agreement
The Recipient will conclude the Agent Agreement, in principle, within two months after
the signing of the G/A, in accordance with the A/M. The scope of the Agent’s services
will be clearly specified in the Agent Agreement.

c) Approval of the Agent Agreement
The Agent Agreement is prepared as two identical documents and the copy of the Agent
Agreement will be submitted to JICA by the Recipient through the Agent. JICA confirms
whether the Agent Agreement is concluded in conformity with the E/N, A/M, and G/A and
the Procurement Guidelines for the Program Grant Aid for Environment and Climate
Change then approves the Agent Agreement.

The Agent Agreement concluded between the Recipient and the Agent will become
effective after the approval by JICA in a written form.

d) Payment Methods
The Agent Agreement will stipulate that "Regarding all transfers of the fund to the Agent.
the Recipient will designate the Agent to act on behalf of the Recipient and issue a Blanket
Disbursement Authorization (“the BDA™to conduct the transfer of the fund (hereinafter
referred to as ““the Advances™} to the Procurement Account from the Recipient Account.

The Agent Agreement will clearly state that the payment to the Agent will be made in
Japanese yen from the Advances and that the final payment to the Agent will be made
when the total remaining amount become less than three percent (3% ) of the Grant and its
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accrued interests excluding the Agent’s fees.

¢) Products and Services Eligible for Procurement

Products and services to be procured will be selected trom those defined in the G/A.

) Firm and Consultant

The firm and consultant who would contract with the Agent shall be Japanese Nationals.

The consultants that will be employed to do detail design and supervise the work for the
Project, however will be in principle. Japanese nationals recommended by JICA for the
purpose of maintaining technical consistency with the Study.

2) Method of Procurement

When conducting the procurement, sufficient attention will be paid to transparency in
selecting the firms and for this purpose., competitive tendering will be employed in
principle.

h) Tender Documents

1)

—

The tender documents should contain all information necessary to enable tenderers to
prepare valid offers for the products and services to be procured by GAEC.,

The rights and obligations of the Recipient, the Agent and the firms supplying products
and services should be stipulated in the tender documents to be prepared by the Agent.
Aside from this, the tender documents will be prepared in consultation with the Recipient.

Pre-qualification Examination of Tenderers

The Agent may conduct a pre-qualification examination of tenderers in advance of the
tender so that the invitation to the tender can be extended only to eligible firms. The
pre-qualification examination should be performed only with respect to whether the
prospective tenderers have the capability of concluding the contracts.

For this, the following points should be taken into consideration:

{1) Experience and past performance in contracts of similar kind

(2) Financial credibility (including assets such as real estate)

(3) Existence of offices and other items to be specified in the tender documents.
(4) Their potentialities to use necessary personnel and facilities.

Tender Evaluation
The tender evaluation should be implemented on the basis of the conditions specified in
the tender documents.

Those tenderers which substantially conform to the technical specifications and other
stipulations of the tender documents, will be judged in principle on the basis of the
submitted price, and the tenderer who offers the lowest price will be designated as the
successful tenderer.

The Agent will submit a detailed evaluation report of tenders to JICA for its information,
while the notification of the results to the tenderers will not be premised on the
confirmation by JICA.

Additional procurement
If there is any remaining balance after the competitive and/or selective tendering and/or
direct negotiation for a contract, and it the Recipient would like to procure additional
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items, the Agent is allowed to conduct this additional procurement. following the points

mentioned below:

(1) Procurement of same products and services
When the products and services to be additionally procured are identical with the
initial tender and a competitive tendering is judged not efficient. additional
procurement can be conducted by a negotiated contract with the successtul tenderer of
the mitial tender.

(2) Other procurements
When products and services other than those mentioned above in (1) are to be
procured, the procurement should be conducted through competitive tendering. In this
case, the products and services for additional procurement will be selected from
among those in accordance with the G/A.

1) Conclusion of the Contracts
In order to procure products and services in accordance with the guideline, the Agent will
conclude contracts with firms selected by tendering or other methods.

m)Terms of Payment
The contract will clearly state the terms of payment. The Agent will make payment from
the "advances,” against the submission of the necessary documents from the firm on the
basis of the conditions specified in the contract. When the services are the object of
procurement, the Agent may pay certain portion of the contract amount in advance to the
firms on the conditions that such firms submit the advance payment guarantee worth the
amount of the advance payment to the Agent.

4y Undertakings required by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the Recipient is required to undertake

necessary measures as the following:

a) To secure land necessary for the sites of the Project and to clear, level and reclaim the tand
prior to commencement of the Project.

b) To provide facilities for distributing electricity, water supply and drainage and other
incidental facilities in and around the sites.

¢) To ensure all the expense and prompt execution for unloading, customs clearing at the port
of disembarkation and domestic transportation of products purchased under the Grant Aid,

d) To ensure that customs duty, internal taxes and other fiscal levies that may be imposed in
the Recipient with respect to the purchase of the Components and the Agent’s services will
be exempted by the Government of the Recipient.

¢) To accord all the concerned parties, whose services may be required in connection with
supply of the products and services under the contracts, such facilities as may be necessary
for their entry into the Recipient and stay therein for the performance of their work.

5)  "Proper use of funds”
The Reciptent is required to operate and maintain the facilities constructed and equipment
purchased under the Grant Aid properly and effectively and to assign personnel necessary for
this operation and maintenance as well as to bear all the expenses other than those covered by
the Grant Aid.

6) "Export and Re-export” of products
The products purchased under the Grant and its accrued interest will not be exported or
re-exported from the Recipient.

)1,/_\‘/
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General Flow of Program Grant Aid for Environment and Climate Change
Stage Flow & Works

by Recipient Government

Sereening of
the Project

Application

by GOJ & JICA

Preparatory Survey |
Project Tdentification

- Selection & Conwracting of Consultant by JICA
- Field Survey & Analysis by Consultant & JICA

Appraisal
of the Proiect & JICA Preparatory Survey 2
¥ for Design and Cost Estimatien

Field Survey & Analysis
by Consultant & JICA

by GOJ
& Recipient

Presentation of

Drait Nog Explanation of Draft Report &

Draft Referrence Document [or Tender

Project Preparation

Covemment

-Final Repornt
by GOI -Reference Document for Tender

e T S e L E L L

w & by Both Government

by Recipient Government & HCA

Banking Amangenwent

by Recipient Government

Approval by JICA |- [ssuance of Blanket

Disbursement Authorization

by Recipient

Government & the Agel

by the Agent and Consultant

Review & Preparation (o —————> Appraoval by Recipient |—— Preparation for
Government Tendering

Tender Document

Implementation

by the Agent & Consultant

by the Agent & Consuliant
by the Agent. Consultant & the Recipient Govemment

Procurenent, Construction
Soft copponent Contrae by the Agent. Consultant & the Recipient Govermment

> Completion Certiticate
by Cantractoris ) & by Recipient Government
2 Counsultant(s}

L Operation

Procurement, Gonstruction
& Soft Component

Evaluation &

Follow up @
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List of Equipment}

3-1 List of Equipments
The following table shows a list of equipments procured under the Project.

Annex -3

Maximum Final Delivery
Item No. Name of Equipment quantity Point (Site)

See the
following Table

1 Solar module/panel §5W [.024 pes | 3-2

2 Panel mounting structure 512 unit

3 Box for battery and controller 51 2unit

4 Charge Controller 512 unit

3 Battery 512 unit

) DC/DC converter 5§12 unit

7 Wiring/interconnects 512set

8 Emergency Spare parts Iset

) Test Apparatus 1set

10 Maintenance tools and equipment Iset

L6
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3-2 Number of SHS installed

The following table shows Number of SHS installed under the Project by community in
the Project sited.

Name of No. of h9u§ehold Nq. qf instit‘utionftl
islands Town No.of SHS which will install bunlc_hng which will
SHS install SHS
Vava'u [slands
FALEVAI 38 32 6
HUNGA 95 79 16
KAPA 20 16 4
LAPE 10 8 2
MATAMAKA 49 39 10
NOAPAPU 52 43 9
OFU 51 46 5
OLO'UA 33 28 5
OVAKA 38 32 6
OTEA 36 31 3
TAUNGA 20 18 2
Sub-total (Vava'u Islands) 4d2 372 70
Tongatapu I[slands
‘EUEIKI 22 16
"ATATAA 48 43 5
Sub-total (Tongatapu _
Islands) s 70 39 1
Total 512 431 81
Notes Institutional Buildings : Church Buildings. Church & Community

Halls. Schools and Clinics.
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Annex — 4

Project Cost Estimation (Confidential)

This cost estimate is provisional and would be further examined by the Government of
Japan for the approval of the Grant Aid.

1. Cost to be borne by the Japanese side: approximately ¥ million

Amount

ftem (Million Japanese Yen)

1. Procurement cost of equipment and materials

2. Procurement Agent & Consulting Services Fee

3. Total (1+2)

2. Cost to be borne by the Tongan side: USS 6,800 (approximately ¥ 0.655million)

The contents and cost of work on the Tongan side are as follows.

[tem Amount

1. Payment of commission to Japanese bank 6,800 USS
(Approximately ¥0.635 million }

Total 6,800 US$
{ Approximately ¥0.635 million )

Operation and Maintenance Cost on the Tongan side are as follows:

The equipment to be procured in the Project is basically maintenance-free except for water
level check of storage battery and water supply, however, it will be necessary to always keep
replacement parts on hand in case of breakdowns as was mentioned earlier (see 2-4-2).
Moreover, it will be necessary to secure personnel expenses for technicians assigned in each
islands in order to be prepared for daily maintenance, accident and trouble. Therefore, the
Tonga side will need to budget for the following operation and maintenance expenses
(annual) to ensure that no problems arise in the operation and maintenance of equipment in
accordance with Solar Society’s Guideline and Rules.

U Personnel expenses

& Expendable and replacement parts costs (after warantee period)

) Total Approximately

Furthermore, the above amount is the annual forecast cost expected to arise in the first
seven years when there will be no need for battery replacements. The above cost conesponds
to roughly 10% of the forecast annual income. If appropriate fund management is carried out,
it should be possible to comfortably secure the funds required to conduct each year’s
maintenance and battery replacements.

3. Conditions for estimation
(1) Time of estimation: September 2009
(2) Foreign exchange rate: 1 USS =¥ 97.57

BAY
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(3) Others:

The above estimation was carried out in accordance with relevant rules and the
guideline of Japan’'s Grant Aid.

T
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Annex-6
Terms of Reference of the Consultative Committee

To confirm an implementation schedule of the Programme for the speedy and
effective utilization of the Grant and its accrued interest.

To discuss the modifications of the Programme, including modification of the
design of the facility.

To exchange views on allocations of the Grant and its accrued interest as well
as on potential end-users.

To identify problems which may delay the utilization of the Grant and its
accrued interest, and to explore solutions to such problems.

To exchange views on publicity related to the utilization of the Grant and its
accrued interest.

To discuss any other matters that may arise from or in connection with the G/A.

, G
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(MLSNR : Ministry of Land Survey and Natural Resources) N, BEETER>TWD, Th) EHo
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EHRoTWDS, 7o, HL - A - RAEFRYE (MLSNR : Ministry of Land Survey and Natural
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Incorporation of the Tongatapu Outer Islands Solar Electricity Society

(TOISES) as a Non-Profit Society

“We, the several person whose names are subscribed hereto, being members of the
Management Committee of the above mentioned society, hereby make application
for the incorporation of the society under the foregoing rules, in accordance with
the Incorporated Societies Act”.

Name Designation Address Signature | Phone
No.

1. Takiekina Pohiva | Town ‘Eueiki 8862263
Officer

2. Siotame Fonua Town ‘Ataa 8711689
Officer

3. ‘Ofa Sefana A/Energy  Planner | Nuku’alofa
Specialist

4. Kelepi Mafi Natural Nuku’alofa
Resource/Deputy
Chairperson

5. Dr. Nailasikau | CEO-MLSNR - | Nuku’alofa

Halatuituia Chairperson
Witness to the above, on [date] [month] [year]

Rules of the Society

[a]

[b]

[c]

Name of the Society
The name of the Society shall be The Tongatapu Outer Islands Solar
Electricity Society Incorporated [TOISES Inc.]

Obijects of the Society

The object of the Society is to supply cost-effective, reliable and
environmental friendly solar electricity to its members as according to
appropriate regulations.

Mode in which a person becomes a member

The Society shall form a Management Committee and have a Chairperson and
Deputy Chairperson. The members of the Society shall be all the members of
the Outer Islands Solar Electricity Committees of ‘Eueiki and ‘Atataa and
shall be represented by the Town Officers to the Management Committee
meetings. They are the people and entities, which have been supplied with
solar electricity through the new Solar Electrification Programme of the
Energy Planning Unit of the Ministry of Lands, Survey and Natural Resources
(MLSNR).

The Secretary for MLSNR and the Energy Planner Specialist, Deputy
Secretary for Natural Resources, Energy Planner/Officer as Secretary and
Government Auditor will all be member of the Committee/Society on an
advisory and technical assistance capacity.
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[d]

The other islands in the Tongatapu Group can be a member of the Committee
upon fulfilling the following requirements:

i) It must agree that its solar project be run and managed in the same manner
as the islands above.

i) It must pay a capital sum to the Society [to be determined according to
the present status of its PV systems needs] in the Tongatapu Group.

Mode of ceasing to be a member
A person or entity will cease to be a member of the Society once the supply of
solar electricity is permanently disconnected from that member.

The responsibilities of the Management Committee shall be the following:

i) To provide an affordable, reliable and sustainable renewable source of
photovoltaic electricity to the members.

i) To endorse the annual income and expenditure budget of the Society

iii) To review the Annual Report of the Society

iv) To provide policy guidance and operational guidelines to the Society

The responsibilities of the Island Solar Committees shall be the following:

[e]

[f]

[a]

)] To consider viable schemes for development of the electrification
program in the island

i) To recommend to the Management Committee through the
Chairperson of their Island Solar Committee any necessary actions to
be executed in order to solve problems that are facing the program.

Mode of holding general meeting and voting

The Management Committee of the Society must hold a general meeting once
or more if needed, every twelve months. Resolutions of the Society’s
Management Committee meetings must be by consensus.

The Islands Solar Electricity Committees can have general meetings as often
as it wishes. Resolutions of these meetings must be by consensus too.

Assets of the Society

The Society shall be responsible and own the panels, battery and battery box,
controller, breaker and wires that connected them. Society may also lease
other assets such as house and offices.

Member responsibilities and roles.

The Society must consider re-electing of its members every two years
according to the followings:

1) Chairperson : CEO Ministry of Lands, Survey and Natural Resources

2) Deputy Chairperson : Deputy Natural Resources
3) Secretary/Treasurer : Energy Planner/Officer - EPU Tongatapu,
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[h]

4) Cheque Account Trustees: i. Secretary/Treasurer, ii. Town Officer ‘Eueiki,
iii. Town Officer ‘Atataa.

5) Savings Account Trustee: i. Secretary/CEO — Lands and Survey ii. Town
Officer ‘Eueiki, iii. Town Officer ‘Atataa

6) Term investment Trustees: i. Secretary/CEO Lands, Survey and Natural
Resources, ii. Town Officer ‘Eueiki, iii. Town Officer ‘Atataa.

Establishment of the Society’s Secretariat/Office and appointment of
employees of the Society

The
the

Society shall establish its office with the Energy Planning Unit shall be
Secretariat to the Society. Its responsibilities shall include but not

restricted to the following:

v)
Vi)
Vii)
viii)
iX)
viii)

Collect the Society’s revenue and spend in accordance with directives
provided by the Management Committee

Preparation and the safe keeping of all the Society’s financial and
technical records

Prepare and submit for the consideration of the Management Committee
the Society’s annual budget of income and expenditures

Amongst other things, deliver to the Energy Planning Section a; (a) brief
half-yearly, (b) Annual Report of the operations of the Outer Islands
Solar Electricity Society and the consolidated financial statements for the
financial year consisting of the statements of financial position, financial
performance, changes in financial position, and any other necessary
statements within two months of the end of each stated periods.

Provide to the Energy Planning Section an annual audit report on the
financial statements within six months of the end of the financial year
Prepare and submit for the consideration of the Management Committee
the Society’s Annual Report

Stock and sell solar equipment

Repair and maintain the solar components that are owned by the Society
Seek donor assistance for the Society

Any other responsibilities apart from Financial and Technical shown
below as directed from time to time by the Management Committee.

FINANCIAL SECTION

The Secretary/Treasurer must collect and spend the Society’s funds only
in accordance with that endorsed by the Management Committee

The Society’s funds must only be disbursed in accordance with the
approved budget items and the amount for each budget item

The Trustees for the Society’s “Term Investment” funds must approve any
request for an increase in any budget item and for any internal transfers
within the approved budget

There must be a Reserve Fund established under the Society’s name with
4 Trustees to be elected by the Management Committee as in [f]6 above.
The Control and investment of funds of the Society shall be vested in its
Management Committee.

The Reserve Fund shall only be used for the replacement, repair or an
upgrade of the solar components that are owned by the Society
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Xi)
Xii)

No money shall be withdrawn from the Reserve Fund unless the amount
and the details for its use is first approved by the Management Committee
The Reserve Fund shall not be used to buy solar systems for individual
houses

60% of the annual electricity monthly fee and other income shall be
deposited annually to the Reserve Fund

Secretariat shall furnish members through their representative to the
Management Committee with status of monthly fee on a quarterly basis.
Abusing of the Society’s financial resource shall be taken to court.
Secretary/Treasurer shall also conduct according to the Financial
Procedure shown in ANNEX 1.

TECHNICAL SECTION

i)a
i)b
i)

i)

i)

[i]

0]

[K]

[

[m]

Services shall be disconnected from households who fail to pay their
monthly electricity fee for two continuous months

Service shall also be disconnected from households who experience 3
times low battery state of charge or 1.17 of a hydrometer readings due to
excessive usage of the system.

There will be a reconnection fee of $20

The Committee’s solar components shall be removed from household
who fail to pay their monthly electricity dues two months after being
disconnected and from those who are not in compliance with the
requirements of the Programme

Households are to pay for the replacements of parts that are not owned by
the Committee. These include the lights, internal wiring, switches and the
sockets.

Households shall pay for damages to the solar systems resulting from
their negligence.

Households can enlarge their solar systems provided there is prior
consultation with the Secretariat.

Abusing or damaging of the system shall be taken to court by the
Secretariat.

Mode of adding rules or altering rules of the Society

The rules of the Society shall be formulated by consensus by the Management
Committee. These rules shall only be altered by consensus of the Management
Committee.

Use of common seal
There shall be a common seal of the Society.

Power to Borrow Money
The Society can only borrow money through the authorisation of the
Management Committee.

Disposition of property assets of the Society in the event of winding up

In the event of a winding up of the Society, the properties and assets of the
Society shall be transferred to the Energy Planning Unit of the Ministry of
Lands, Survey and Natural Resources.

Rules must not be inconsistent with the Act
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In the event that the rules of the Society are inconsistent with the Act, the Act
shall prevail.
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ANNEX 1

TONGATAPU OUTER ISLAND SOLAR ELECTRICITY SOCIETY
INCORPORATED (TOISES Inc.)
FINANCIAL PROCEDURE

(for TOISES Inc. Secretary and Treasurer)

1. Expenditure

All budget item must be disbursed in accordance with the approved items and within
the approved amount.

(1.01) The Trustees in the Term Investment must approved any requests for virements
and increase of budget items or reallocations of Committee approved budget.

2. Reserve Fund

(2.01) The Reserve Fund (Term Deposit # xxxx), shall cover costs only for
replacement, repair or upgrade of the solar components of the TOISES.

(2.02) No withdrawal shall be made from the account unless the Committee grants
approval.

(2.03) The Fund shall not cover costs for individual purchases of solar home system
(SHS).

(2.04) 60% of the annual electricity fee shall be deposited to the Reserve Fund.

(2.05) Withdrawal from the Term Investment must be signed by the Trustees.

3. Bank Accounts

(3.01) Saving Accounts (One way Account)

All Committee Revenues shall be deposited to the saving account.

Withdrawal from this account shall be made only once every year, which is the annual
budget approved. The Committee must approve any request for any other withdrawal.

Withdrawal shall be countersigned by any 2 of the Trustees.

(3.02) Cheque Accounts

Cheque Account Trustees: i. Secretary/Treasurer, ii. Town Officer ‘Eueiki, iii. Town
Officer ‘Atataa.

(4.01) Purchases of PV items costing $500.00 and over will require competitive
quotes of three or more suppliers.

(4.02) Officer in Charge [Secretary/Treasurer] of the TOISES Inc. Office must obtain

approval from the Energy Planner Specialist to Tender for equipment and
subsequently purchase any item(s) for the project.
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(4.03) An Order Book must be maintained which shall record all purchases.

5. Payment

(5.01) All “Order for Supplies” shall be signed by the TOISES Inc.
Treasurer/Secretary.

(5.02) A voucher shall be processed on every expenses such as wages etc. and shall be
signed by any of the Term Investment Trustees.

(5.03) All payment shall be made in cheque only.
(5.04) Cheques shall be countersigned by either 2 of the Trustees.
6. Wages

(6.01) The island technicians’ monthly wages shall start paying out every last working
day of the month.

(6.02) The TOISES Inc. Office Manager Trainee’s wages shall be paid out every
fortnight as Government Civil Servant. Timesheet shall be signed and presented by
the Trainee together with the payment voucher for signing.

7. Cash

(7.01) There shall be no petty cash

8. Revenue

(8.01) All revenue collected shall be deposited at the bank no later than 24 hours from
the date of receipt.

(8.02) A cashbook, which records payment to the account, must be maintained.

9. Reporting

(9.01) At the end of the month, a report shall be submitted to the Energy Planning
Unit. All supporting document must be submitted with the reports.

Note :

This guideline outlines the terms and conditions for managing the financial resources
of the TOISE Inc. electrification program and to which must be adhered closely to
ensure that the program is sustainable. The terms and conditions outlined in this
document will be adopted from the approved TOISES Inc. constitutions and will be
revised if necessary and must be approved by the Committee.

The above arrangement is subject to audit by the Government Audit Department or
Auditor recommended by the Management Committee.
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Incorporation of the Vava’u Outer Islands Solar Electricity Society (VOISES) as

a Non-Profit Society

1. “We, the several person whose names are subscribed hereto, being
members of the Management Committee of the above mentioned society,
hereby make application for the incorporation of the society under the

foregoing rules, in accordance with the Incorporated Societies Act”.

Name Designation Address | Signature Phone
No.

1. ‘Asaecli Taufalele Town ‘Olo’ua
Officer

2. ‘Ovaleni ‘Ilangana Town Ofu
Officer

3. Manu Fosita Town Taunga
Officer

4. Semisi Ngu Town Kapa
Officer

5. Kilisimasi Ma’ukoloa Town ‘Otea
Officer

6. Ofa Blake Town Falevai
Officer

7. Sateki Kivalu Town Nuapapu
Officer

8. Latu Manu Town Matamaka
Officer

9. Uikelotu Taufa Town Lape
Officer

10. Valupei Vaisima Town Ovaka
Officer

11. Napa’a Halatanu Town Hunga
Officer

12. Sitiveni Moahengi Pua | Motu District Hunga
Officer

13. Finau Sione Tupou Neiafu District Neiafu
Officer

14. Winnie Veikoso Treasurer/ Neiafu 7718151
Secretary

15. Ofa Sefana Acting Energy | Tongatapu 7753150
Planner Specialist

16. ‘Isileli ‘Aholelei Vava’u Development | Tongatapu
Unit

17. Paula Latu Vava’u Sub-Treasurer | Neiafu

18. Paula Lo’amanu District Neiafu
Surveyor

19. Masina Tu’itupou Secretary Governor’s | Neiafu
Office

20. Dr. Nailasikau CEO-MLSNR Tongatapu

Halatuituia

21. Paula Tatafu Vava’u Police | Neiafu
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Magistrate
22. Lord Luani Governor of Neiafu
Vava’u
Witness to the above, on [date] [month] [year]

Rules of the Society

[a]

[b]

[c]

[d]

Name of the Society
The name of the Society shall be The Vava’u Outer Islands Solar Electricity
Society Incorporated [VOISES Inc.].

Objects of the Society

The object of the Society is to supply cost-effective, reliable and
environmental friendly solar electricity to its members as according to
appropriate regulations.

Mode in which a person becomes a member

The Society shall form a Management Committee and have a Chairperson and
Deputy Chairperson. The members of the Society shall be all the members of
the Outer Islands Solar Electricity Committees of ‘Olo’ua, Ofu, Taunga, Kapa,
‘Otea, Falevai, Matamaka, Nuapapu, Lape, Ovaka, Hunga and shall be
represented by the Town Officers to the Management Committee meetings.
They are the people and entities, which have been supplied with solar
electricity through the new Solar Electrification Programme of the Energy
Planning Unit of the Ministry of Lands, Survey and Natural Resources
(MLSNR).

The Secretary for MLSNR and the Energy Planner Specialist, Secretary to the
Govenor of Vava’u, Sub-Treasurer Vava’u, Vava’u District Surveyor,
Representative of Vava’u Development Committee and Government Auditor
will all be member of the Committee/Society on an advisory and technical
assistance capacity.

The other islands in the Vava’u Group can be a member of the Committee
upon fulfilling the following requirements:

i) It must agree that its solar project be run and managed in the same manner
as the islands above.

i) It must pay a capital sum to the Society [to be determined according to
the present status of its PV systems needs] in the Vava’u Group.

Mode of ceasing to be a member
A person or entity will cease to be a member of the Society once the supply of
solar electricity is permanently disconnected from that member.

The responsibilities of the Management Committee shall be the following:

i) To provide an affordable, reliable and sustainable renewable source of
photovoltaic electricity to the members.
i) To endorse the annual income and expenditure budget of the Society
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iii) To review the Annual Report of the Society
iv) To provide policy guidance and operational guidelines to the Society

The responsibilities of the Island Solar Committees shall be the following:

[e]

[f]

(9]

[h]

)} To consider viable schemes for development of the electrification
program in the island

i) To recommend to the Management Committee through the
Chairperson of their Island Solar Committee any necessary actions to
be executed in order to solve problems that are facing the program.

Mode of holding general meeting and voting

The Management Committee of the Society must hold a general meeting once
or more if needed, every twelve months. Resolutions of the Society’s
Management Committee meetings must be by consensus.

The Islands Solar Electricity Committees can have general meetings as often
as it wishes. Resolutions of these meetings must be by consensus too.

Assets of the Society

The Society shall be responsible and own the panels, battery and battery box,
controller, breaker and wires that connected them. Society may also lease
other assets such as house and offices.

Member responsibilities and roles.

The Society must consider re-electing of its members every two years
according to the followings:

1) Chairperson : Hon. Governor of Vava’u

2) Deputy Chairperson : Government Representative/District Police
Magistrate

3) Secretary/Treasurer : Energy Planning Unit Vava’u,

4) Cheque Account Trustees: i. Secretary/Treasurer, ii. Motu District Officer,
iii. Vava’u Sub-Treasurer

5) Savings Account Trustee: i. Secretary/Treasurer, ii. Vava’u Governor’s
Office Secretary, iii. Motu District Officer

6) Term investment Trustees: i. Energy Planner Specialist, ii. Vava’u Sub-
Treasurer, iii. CEO Lands, Survey and Natural Resources, iv. Motu
District Officer.

Establishment of the Society’s Secretariat/Office and appointment of
employees, Office Manager and Island Technicians of the Society

The Society shall establish its office with the Energy Planning Unit shall be
the Secretariat to the Society. Its responsibilities shall include but not
restricted to the following:

i)  Collect the Society’s revenue and spend in accordance with directives
provided by the Management Committee
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Xi)
Xii)

Vi)
vii)
viii)
iX)

Preparation and the safe keeping of all the Society’s financial and

technical records

Prepare and submit for the consideration of the Management Committee

the Society’s annual budget of income and expenditures

Amongst other things, deliver to the Energy Planning Section a; (a) brief

half-yearly, (b) Annual Report of the operations of the Outer Islands

Solar Electricity Society and the consolidated financial statements for the

financial year consisting of the statements of financial position, financial

performance, changes in financial position, and any other necessary

statements within two months of the end of each stated periods.

Provide to the Energy Planning Section an annual audit report on the

financial statements within six months of the end of the financial year

Stock and sell solar equipment

Repair and maintain the solar components that are owned by the Society

Seek donor assistance for the Society

Any other responsibilities apart from Financial and Technical shown
below as directed from time to time by the Management Committee.

Fulfil reporting obligations directed under Incorporated Society Act.

FINANCIAL SECTION

The Secretary/Treasurer must collect and spend the Society’s funds only
in accordance with that endorsed by the Management Committee

The Society’s funds must only be disbursed in accordance with the
approved budget items and the amount for each budget item

The Trustees for the Society’s “Term Investment” funds must approve any
request for an increase in any budget item and for any internal transfers
within the approved budget

There must be a Reserve Fund established under the Society’s name with
4 Trustees to be elected by the Management Committee as in [f]6 above.
The Control and investment of funds of the Society shall be vested in its
Management Committee.

The Reserve Fund shall only be used for the replacement, repair or an
upgrade of the solar components that are owned by the Society

No money shall be withdrawn from the Reserve Fund unless the amount
and the details for its use is first approved by the Management Committee
The Reserve Fund shall not be used to buy solar systems for individual
houses

60% of the annual electricity monthly fee and other income shall be
deposited annually to the Reserve Fund

Secretariat shall furnish members through their representative to the
Management Committee with status of monthly fee on a quarterly basis.
Abusing of the Society’s financial resource shall be taken to court.
Secretary/Treasurer shall also conduct according to the Financial
Procedure shown in ANNEX 1.

TECHNICAL SECTION

i)a

Services shall be disconnected from households who fail to pay their
monthly electricity fee for two continuous months
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i)

i)

[i]

]

[K]

(1]

[m]

Service shall also be disconnected from households who experience 3
times low battery state of charge or 1.17 of a hydrometer readings due to
excessive usage of the system.

There will be a reconnection fee of $20

The Committee’s solar components shall be removed from household
who fail to pay their monthly electricity dues two months after being
disconnected and from those who are not in compliance with the
requirements of the Programme

Households are to pay for the replacements of parts that are not owned by
the Committee. These include the lights, internal wiring, switches and the
sockets.

Households shall pay for damages to the solar systems resulting from
their negligence.

Households can enlarge their solar systems provided there is prior
consultation with the Secretariat.

Abusing or damaging of the system shall be taken to court by the
Secretariat.

Mode of adding rules or altering rules of the Society

The rules of the Society shall be formulated by consensus by the Management
Committee. These rules shall only be altered by consensus of the Management
Committee.

Use of common seal
There shall be a common seal of the Society.

Power to Borrow Money
The Society can only borrow money through the authorisation of the
Management Committee.

Disposition of property assets of the Society in the event of winding up

In the event of a winding up of the Society, the properties and assets of the
Society shall be transferred to the Energy Planning Unit of the Ministry of
Lands, Survey and Natural Resources.

Rules must not be inconsistent with the Act

In the event that the rules of the Society are inconsistent with the Act, the Act
shall prevail.
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ANNEX 1

VAVA’U OUTER ISLANDS SOLAR ELECTRICITY SOCIETY
INCORPORATED (VOISES Inc.)
FINANCIAL PROCEDURE

(for VOISES Inc. Secretary and Treasurer)

1. Expenditure

All budget item must be disbursed in accordance with the approved items and within
the approved amount.

(1.02) The Trustees (Energy Planner Specialist, ii. Vava’u Sub-Treasurer, iii. CEO
Lands, Survey and Natural Resources, iv. Motu District Officer.) must approved any
requests for virements and increase of budget items or reallocations of Committee
approved budget.

2. Reserve Fund

(2.01) The Reserve Fund (Term Deposit # xxxx), shall cover costs only for
replacement, repair or upgrade of the solar components of the VOISES.

(2.02) No withdrawal shall be made from the account unless the Committee grants
approval.

(2.03) The Fund shall not cover costs for individual purchases of solar home system
(SHS).

(2.04) 60% of the annual electricity fee shall be deposited to the Reserve Fund.

3. Bank Accounts

(3.01) Saving Accounts (One way Account)

All Committee Revenues shall be deposited to the saving account.

Withdrawal from this account shall be made only once every year, which is the annual
budget approved. The Committee must approve any request for any other withdrawal.
(3.02) Cheque Accounts

Refer to “5.

4, Purchases

(4.01) Purchases of PV items costing $500.00 and over will require competitive
quotes of three or more suppliers.

(4.02) Officer in Charge of the VOISES Inc. Office must obtain approval from the

Energy Planner Specialist to Tender for equipment and subsequently purchase any
item(s) for the project.
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(4.03) An Order Book must be maintained which shall record all purchases.

5. Payment

(5.01) All “Order for Supplies” shall be signed by the VOISES Inc.
Treasurer/Secretary.

(5.02) A voucher shall be processed on every expenses such as wages etc. and shall be
signed by either Chairperson or his Deputy or the Sub-Treasurer Vava’u.

(5.03) All payment shall be made in cheque only.

(5.04) Cheques shall be countersigned by either 2 of these Society Members; i.
Secretary/Treasurer, ii. Motu District Officer, iii. Vava’u Sub-Treasurer.

6. Wages

(6.01) The island technicians’ monthly wages shall start paying out every last working
day of the month.

(6.02) The VOISES Inc. Office Manager Trainee’s wages shall be paid out every
Friday. Timesheet shall be signed and presented by the Trainee together with the
payment voucher for signing. Refer to (4.02) above.

7. Cash

(7.01) There shall be no petty cash

8. Revenue

(8.01) All revenue collected shall be deposited at the bank no later than 24 hours from
the date of receipt.

(8.02) A cashbook, which records payment to the account, must be maintained.

9. Reporting

(9.01) At the end of the month, a report shall be submitted to the Energy Planning
Unit. All supporting document must be submitted with the reports.

Note :

This guideline outlines the terms and conditions for managing the financial resources
of the VSES Inc. electrification program and to which must be adhered closely to
ensure that the program is sustainable. The terms and conditions outlined in this
document will be adopted from the approved VOISES Inc. constitutions and will be
revised if necessary and must be approved by the Committee.

The above arrangement is subject to audit by the Government Audit Department.

The document will be revised when and where necessary.
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Unofficial Translation

9 ZTOMIREEH (FAE)

ANNEX 1: APPLICATION FORM FOR SOLAR ELECTRIFICATION PROJECT

Name of Community

District

Date

Minister of Land Survey and Natural Resources

Office of Land Survey and Natural Resources

P.O.Box 5

Nuku’alofa

Honorable Minister,

I would like to apply for a solar electrification project. Details below are information about my

commitment and willingness to be part of this project.

Yes/ No
Do you agree to install solar power system to
your house

Personal/ Group
Owner of the house

If group please state group Name

Number of lights you want to install

Yes/ No
Do you agree to obey and follow all regulation
and requirement of the project

Signature of the Applicant:
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Unofficial Translation

RiE
ANNEX 1: APPLICATION FORM FOR SOLAR ELECTRIFICATION PROJECT

Name of Community

District
Date
Minister of Land Survey and Natural Resources
Office of Land Survey and Natural Resources
P.O.Box 5
Nuku'alofa
Honorable Minister,
| am seek in your approval to include my/our ....................... [House/ Town Hall/ Group Hall/ Chapel/

School] in the PROJECT FOR INTRODUCTION OF CLEAN ENERGY BY SOLAR HOME SYSTEM IN

I would like to declare in this letter that | will abide and follow the regulation and requirement of the

project and also allow the project holder to install the solar system on my house.

Signature of the Applicant:

To be filled out by the Town Officer

I would like to declare that this house is occupy permanently and is pass to be part of this

electrification project.

Town Officer Signature:
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Unofficial Translation

For Office Use Only

Applicant Number:

Account Number:

Total Amount of Installation Fee:

Has Installation Fee Paid in Full:
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Unofficial Translation

BA TSRS
HA’APAI SOLAR ELECTRICITY COMMITTEE INCORPORATED (HSEC Inc.)

FINANCIAL PROCEDURE

(for HSEC Inc. Office Manager Trainee)

1. Expenditure

All budget item must be disbursed in accordance with the approved items and within the approved

amount.

(1.02) The Trustees (1. Ha'apai Sub-Treasurer, 2. Secretary for Lands, Survey and Natural Resources, 3.
Energy Planner, 4. Fotuha’a Town Officer) must approved any requests for virements and increase of

budget items.

2. Reserve Fund

(2.01) The Reserve Fund (Term Deposit # 20001 08882 — note : subject to change), shall cover costs

only for replacement, repair or upgrade of the solar components of the HSEC.

(2.02) No withdrawal shall be made from the account unless the Committee grants approval.

(2.03) The Fund shall not cover costs for individual purchases of solar home system (SHS).

(2.04) 60% of the annual electricity fee shall be deposited to the Reserve Fund.

3. Bank Accounts
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Unofficial Translation

(3.01) Saving Accounts (One way Account)

All Committee Revenues shall be deposited to the saving account.

Withdrawal from this account shall be made only once every year, which is the annual budget

approved. The Committee must approve any request for any other withdrawal.

(3.02) Cheque Accounts

Refer to “5.

4. Purchases

(4.01) Purchases of PV items costing $500.00 and over will require competitive quotes of three or

more suppliers.

(4.02) Officer in Charge of the HSEC Inc. Office must obtain approval from the Energy Planner to

Tender for equipment and subsequently purchase any item(s) for the project.

(4.03) An Order Book must be maintained which shall record all purchases.

5. Payment

(5.01) All “Order for Supplies” shall be signed by the HSEC Inc. Office Manager Trainee.
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Unofficial Translation

(5.02) A voucher shall be processed on every expenses such as wages etc. and shall be signed by

either Chairperson or his Deputy or the Sub-Treasurer, Ha’apai Treasury Department.

(5.03) All payment shall be made in cheque only.

(5.04) Cheques shall be countersigned by the Principal Surveyor or Sub-Treasurer Ha’apai or the HSEC

Inc. Secretary/Treasurer.

6. Wages

(6.01) The island technicians’ monthly wages shall start paying out every last working day of the

month.

(6.02) The HSEC Inc. Office Manager Trainee’s wages shall be paid out every Friday. Timesheet shall
be signed and presented by the Trainee together with the payment voucher for signing. Refer to

(4.02) above.

7. Cash

(7.01) There shall be no petty cash

8. Revenue

(8.01) All revenue collected shall be deposited at the bank no later than 24 hours from the date of

receipt.
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Unofficial Translation

(8.02) A cashbook, which records payment to the account, must be maintained.

9. Reporting

(9.01) At the end of the month, a report shall be submitted to the Energy Planning Unit. All

supporting document must be submitted with the reports.

Note :

This guideline outlines the terms and conditions for managing the financial resources of the HSEC Inc.
electrification program and to which must be adhered closely to ensure that the program is
sustainable. The terms and conditions outlined in this document were adopted from the approved
HSEC Inc. constitutions and further revised in July 2003 by the Secretary/Treasurer and approved by

the Deputy Chairperson as well as the Energy Planning Unit.

The above arrangement is subject to audit by the Government Audit Department.

The document will be revised when and where necessary.

Sefana
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