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- 1984 1985 1986 1987 1088 1989
hé # 6641 4,253 L30T 2,224 5683 4 145
Ceopra . 5,923 2.164  -pd2 640 4,010 2,500
. Non‘--cot_nmeljcial 1,418 1, 489 1, h49 1, b84 1,613 1, 645
Gkaw T san aess Gmd G160 seat 6w
Comercial 2,919 2,00 3500 950 3,000 3,870
Non-commercial 2,522 2, 646 2, 754 2, 8106 2, 867 2, 924
R 69 105 723 161 760 836
AR BEAR MR 12,751 9,644 g9284 6751 12,310 1L, 5
B K %3 701 735 768 %9 - 715
= 1,678 1,607 2,227 1,470 1,800 1,760
?tliﬁ%‘iiniﬁ'i‘ ﬂﬁmé._zlﬁ&l 2, 404 2,“96—; 2,238 2,369 2,535
B, kKT N 4, 251 4,439 4,633 5,000 5500 6 050
A« BIE 4, 683 5340 5727 5750 6100 6, 344
S - IR 877 1,470 1,937 1,980 2,000 2,400
RENE 558 895 951 970 990 1,010
BUF T — £ % 7, 962 8,350 8,837 9,671 10,470 11,276
Aty — ¥ 2% 714 836 1,040 1,093 1,148 1,205
Rl S8 Sk P 19,045 21,330 29,125 924,464 26,208 28, 285
(AR RIER T s32 1,211 1,602 1850 1,900 2280
GDP (EEMIIF) 33,105 32 167 32,769 31,603 38,987 40,315
Eif; 35 3,996 4360 4,980 5300 5000 5 100
(k) Wiha 3, 570 3,733 1,800 1,600 1,400 700
"GDP (WBEFR) 33,533 52,798 35,950 35303 42,587 44,715
SEGDPHRE 53 64 28 1.8 170 L1

GE) 19894 (1
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CHMT BT LSRR RERI B0 A LTSS, (8 8BIE) .
ﬂfﬁaﬂicbread tree. babai . banana. pawpaw, pumpkin %ff‘-ifb\“élijai’rf%é;h\ H R AR
A TVWBEREA. BN A0 TH L.

#8 ETEmmEL

1984 1985 1986 1987 1988 1989

Hish

Value 147 0.7 L02  0.45 0.89 121

Volume 2289 1038 1524 658 1343 2160

Unit value 644 676 560 678 660 . 560
Copra

Value | 6 326  0.26  0.64 2.44 1,93

Volume 11333 10877 4611 4437 11789 10193

Unit value 929 314 87 143 206 180
Shark fins _

Value 0.04 0, 02 0. 01 0.01 0.01 = 0.03
 Volune 3 1 11 11

Unit value 14015 13420 11438 8672 - 8700 - 12953
Other(value) 0.01 0.01 0. 02 0.06 - 0,05 0.07
Total domestic exporis 7.02 4 131 1.16 3.38 - 3.24
Re-exoports 3. 16 0. 18 0.12 2. 14 | 0.45 0. 54
Total exports 10. 69 4,18 1.43 3.29 3.83  3.18
() B vValue  ;EASDR )

Yolume ;metric ton
Unit value ; metric tonZH SDR
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HELTBY., BBV TRBINNEBISEIHbH 5,
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o _ o o (HASDRY

1983 1984 1985 1986 1987 1988 1988

United hmgdum 8.4 51 48 30 29 L8 L9
Budgelaty‘gLant _ 3.0 1.5 1.0 0.0 0.0 0.0 0.0
Project aid : 3.0 .g - 1.3 0.7 0.9 0.8 0.8
Technical assistance . 9.4 L7 2.4 23 21 L1 L0
Australia 1.9 2.4 1.6 1.6 1.4 1.5 3.8
Sewage project 0.4 0.1 0.0 0.0 0.0 0.0 0.0
Water project 0.5 1.0 L0 L1 0.9 - 0.2 0.9
Quier isiand causeway 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Other aid 0.8 0.9 . 0.4 0.4 0.4 0.7 2.1
B.of Kiribati equity loan 0.0 0.3 0.0 0.0 0.0 0.0 0.0
‘Defence cooperation prog. 0.0 0.0 0.0 0.0 0.0 0,4 0.1
Technidal assistance 0.1 0.1 0.1 0,1 0.2 0.2 0.4
New Zealand ¢ 4 0.5 0.8 1.4 14 1.3 1.4

Jap&n 2.0 1.4 2.5 3.6 2.8 1.2 2.0
Fishing vessels 1.1 1.3 2.1 0.0 0.0 0.0 0.0
Cold storage facilities 0.7 0.0 0.0 0.0 0.0 i.1 0.5
Causeway 0.0 0.0 0.0 3.3 2.4 0.0 0.0
Hospital _ 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Other 0.2 0.0 0.3 0.2 0,3 0.0 1.1
Technical 3351stance 0.1 0.1 0.1 0.1 0.1 0.1 0.3

European Community 1.4 2.1 0.7 0.7 1.7 2.9 0,2
Direct .6 0.9 0.6 0.6 0.1 2.0 0.2
Regional i 0.0 1,2 0.0 0.1 0.0 0.0 0.0
STABEX _ 0.8 0.0 0.1 0.0 1.6 0.6 0.0

A31an Develﬂpment Bank 0.2 0.4 0.4 0.4 0.1 _0.7 0.4
Loans _ 0,0 0.0 0.2 0.2 0.0 0.6 0.3
Technical assistance 0.2 0.4 0.2 02 0.1 0.1 0.1

Other 1.4 1.9 1.5 1.8 1.9 2.5 3.5
WHO 0.3 0.3 03 02 02 02 02
UNDP/UNFPA/UNICEFR 0.1 0,2 0.1 0.3 0.4 0.7 1.1
Save the Children/FSP 0.3 0.3 0.3 0.3 0.3 0.0 0.1
Canada/Fed. Rep. of Germany 0.3 0.4 0.3 0.3 0.5 0.2 0.3
France/Korea/China 0.0 0.3 0.1 0.2 0.2 0.0 0.1
SPC/SPEC/ESCAP 4.2 0.2 0.2 0.2 0.2 0.1 0.1
USAID/Peace Corps 0.3 0.3 0.2 0.3 0.2 0.3 0.6
Other 0.0 0.0 0.0 0.0 0.0 0.9 1.0

Total 5.6 13,9 12, 3 12. 6 2.1 11,7 13. 2
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SOLIEUAOFEEROLE LORKOMMY 5
Telecom Kiribati Limited

Kiribati 0il Company

Air Tungaru Corporation

Te Mautari Limited

Marine Export Division of Ministry of Line & Phoenix Group

3. TRAE-BEROBE
19856FBIE, 1 /S RILFIIENE, T CIRIEA T 5 V¥ —HROQA0% EE— LA T Y
F4wa-Npbo)7TA (BP) ik ‘9.74’ S NTTF - FIT. BEETT ALDE
ALTH. SHKHIET SMABIRE Y S AOMBH (PRI O53%1C b2 8. AL
HMEAD T2 LF T E L TR LELTITFYORmPAK. B HAFO A 4 < A%
Fofde

TG DRSE% T ¢ —EVABIMTHD ., 85 7T H BT 4 —CAREFRID
B0 1/ 3 EIRLTOBe O, AU UA923%. EMEH913% 5 & ORI 50
ICJRYIHAT A0 9 % & 18 5 T B,

SO S IERICES . SR 1983510 L EIE L F — BOEO T TR &
518 2 L ¥ — B FE M 12 -

(1) PARIC R BHAT R OB

) WAL I DI

(3) 0B TV F— R DBA

(@) AF BSOSO SERBROE)
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BIE AR O L |
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(Source: “REPORT AND RECUWBNDATION'OF THE PRESIDENT TO THE ROAD DIRECTORS ON A PROPOS

ED LOAN TO THE REPUBLIC OF KIRIBATI FOR THE FUTURE POWER PROJECT™ PUBLISHED

BY ADB)
4. BhHIERE LUHEBEEE
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Fio SOOkw CR B 260kw) o E 2 7iC 300kw (IE#R Zﬁﬂkw) 0);:uf 3, 140kw (H
AR 2, 800kw) AH B GURBHD » Th ol ~THF 4 —EARBETHEHAIAI A
ThAED, 9H b+ SEBHES hTh bﬁ"'@ﬁu?)ﬂfﬁﬂ_{fﬁ%@ LTOWAERETH B, ﬁf_’J (N
AE e & B T Ly EHRTHEIZ P LE VLD LTV S, oy ATV F
& B R T OB FHINBE D > TBY . oy N oA OB E IR E
S Tnde B, RUADHKEBICL DA ) FEEr 2 TABHRRIBLCOELEE, /
A Y FEET R T ORERIIFINE & 51D OBMAIL NI, Bl L CEIET X0
Pl EOSEEHEA (XA N%U%ﬁ&ﬁﬁ&?fﬁ%@)#%HWM%%K&D@ﬁﬁ
D ARSI A A L O By LIKVERTEEUL 2 [lEd L E A A iR a R & LT
4mw§§ﬁ%@\@®1@%ﬁNvﬁﬁ%\N%U%E$0£VU¢$T®&%W&LT
BkmDERETH 5, BRHEDPEVWEEMOBIEM TIEEHEE L TBERERS A7y
CHBANTWS,
SIS FBHML O G 1IVEC B A B 2 1R 4. (Source:APPRAISAL OF THE TARAWA
POWER PROJECT IN KIRIBATI. ADB)

310 EXISTING DIESEL SIZE ON SOUTH TARAWA

o Nameplate Available Year Number
No. Location Manufacturer Tyve Rating Capacity of of Hours
(KW )] Installation (h)
1 Betio Bnglish Blectric d4SRK 300 260 1968a/ 49, 704
2 Betio Bnglish Blectric 45RK 300 ¢/ 1968a/ — SIS
3 Betio English Electric 4SRK 300 260 1968a/ 44, 023
4 Betio VOBAG 140 100 1968a/ 21, 313
5 Betio Baglish Blectric 4S8RK 300 260 1968a/ 13, 550
6 Betio English Eleckric G6RK3C 750 700 1976 38, 287
7 Betio ‘Bnglish Blectric ORK3C 750 700 1976 41, 096
8 Beicviki EBoglish Electric 4SEK 300 260 1968a/ 5, 650
9 Bikenibeu Bnglish Electric 4SRK 300 260 1968a/ 6, 789
a/ Secord-hand units, manufactured in 1953 and 1954,
b/ As of end of February 1986;excluding operating hours of the secard-hand units
prior to their instailation on Seuth Tarawa.
¢/ Alreedy scrapped.
. Source: PUB
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PRYTHCPVAEELIELH TV S,
(2) WHTR
MY 5T BH B E— 2 B2 BN L TH D, wmm Aid 1, 350k SR LT
Lo WHRILOWT L LOBYEDERMEMEHEL . 6, 026Mh | 19834E~19894:D § F -
B EEERIE, 6.6% Th . (FI2BH)
199147~ A BIED BB RRIE . (E5H80%., MERI0%., TERAI%EL-THED. #H
RIS, (EEM31%. RRI2%. TEM51% &1 - T 5,

11 1991FE— A ORMBEN S EREEA

o Bl OB ¥ Lo &
FE T -
L2 % Mk 9%
E i H 1937 19. 5 166954 30. 9
¥ 237 9.7 66873 12. 4
T % H 216 8.9 272833 50. 6
A fﬂ 49 2 32789 6.1
& E 9436 100. 0 539449 100. 0

FEMHEOE id. BAZBHADAM > TOHBBETEH S,
BLABEE. G TRERL PR L BEATIE LY b KL EDIETH LD,
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3)

5.
(1) PEDP (Pacific Ener.gY Deveopment Program) DM ABEHTA A ¥ 71

#12 PUB%ﬁ&ﬁ%ﬁ

oL 1983 1984 . 1985 1986 1987 1988 1989

Fea /b (WR) | 5161 5521 5990  63YL 6536 6758 . Tedd
WREE/E  (MWh) | 4108 4333 4554 5056 5342 5759 6026
e LR IR (26) 56 61 1.0 57 7.8 46
Bo% R (%) | 205 205 2.0 206 183 148 167

Source : COMMENTS ON AN “APPRAISAL OF THE POWGR DISTRIBUTION PROJECT IN
KIRIBATI" (ADB;October 1988 PEDP REPORT KIRI 89-2)
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1) IMW7 . —ELRERMONBART
2) LKVEERMOF A F8 (b5 5v) & Coliikti |

WSRb. #8 5T RIS 50O A BRI TH D . A F R
kodbs 5705 77 ADRL x OB TEAELE V. K MWEI LS &, ks
S5T955TUAOEBL £ EBVTR. PV LD EILAELTED . AT 1C AR
FMEATLET, CHOOEL s BLOY 5 7O BONFT BT~ Xy — 75 LK
L RO EBTH Bo '

T, AP & - CRES N AFBHETA, + Y/ S 50 TOH &
1550 | |

B, I 5TOFNAF~TT U FHOBILERS 5T 605 v FEEIC LD KB
4N TUTHRERT (ADB) A, BEATHORET “Report on Future Power
System Expansion” (ADB TAIO?O_;KIR)KRTA Consultants Ltd in association with Coopers
& Lybtand (NZ), Marck 1990% F &HTWw5d, (KHEETAETCHXLEMh-T, )

ERRA - SRS & B A B OBE
UNDP (United Naties Development Pragram) =4 - T X N/ g ATE S © 5
FHHEETcHLP EDP . 1988442, "Rural Blectrification Policy Guidelines

for the Pacific Islands” (PEDP Report REG 88-6, July 1988) &\15 RyACEMNIAED A
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#13 PEDP 1990 SEEF I 7¥ ZA O E

UNDP/ESTCATL Pacific Energy Dcvtiopmc nt l‘mgmmmc

PEDP ACTIVITIES IN KIRIBATI 11989 - 1991

(Revised: December 1990) .

1) FORMAL REPORTS COMPLETED

'ltlic.
A Commentary on the Supply Agreement Between Mobil Oil and the Kibbati Oil Comp'an)}

Commicals on an "Appraisal of the Power Distribution Project in Kidbali® (ADD, Oct 1988)

X Kiripati Petroteum Suppi_\; and Dperating Agrecment
A Dralt Tender Doc;Jmcm for Kinitimati Petroleum Supply

X An Audit of the Kiritimatl Dulk Fuel Facilitics and Operaling Proccdurcs and
an Gvalvation of Progress on the Mobil Supply Agreement

¥ Kiritimati Petroleum Supply Tender Evaluation
Brief Comments on Power System Expansion in Kiribali
¢ Kiritimati Petroicum Supply Contract

2) OTHER ADVISORY ASSISTANCE UNDERWAY OR REQUESTED
Request

a)  "Pacific Regional Encrgy Assessment” Mission
(Worid Bank/PEDP/fe;an Development Bank/FSED; mission in carly 1991)

') MEETINGS, SEMINARS OR TRAINING PROVIDED

Course or Activity Participants

a) Pholavoltaics "Training-of-trainers™ Courses . 4 lrainers
(joint PEDP/SPIRE course at Solar Pnergy Company) 52 lrainges

b)  Mecting of Chiel Executives of MNalional Power Authoritics N Biribo
(PEDP assisted by FSED/ADB)

) 1989 Regional Energy Mecting (FSED assisted by PEDP) T Tamuera

d) 1989 Mecting of Em:rgy Ministers and Permanent Secretares Hon. I Karotu
{PEDP/EWC assisted by FSED) T Tamutm

¢)  Trmaining Course on Solar Photovoltaics Project Development T Akura
(SPIRE with PEDP/FSED/SPC assistance) R loteba

W 1 Training for Manager of Kiribali Oil Company on Tender Evaluation A Arintectake
3] Regtonal Seminar on Electric Power System Efficiency & Loss Reduction M. Binbo
and Sccond Mecting of Chicf Bxeculives of Pacific Isfand Power Authorities  B. Tiweri

(PEDP/Asian Development Bank/Waorld Bank ESMAP/TSED)
h}  Pacific Regional Scminar on Houschold and Rurzl Energy

(World Bank ESMAP/PEDF/FSED with support [rom ECC) K. Kamoriki
~ MEETINGS, SEMINARS OR TRAINING PLANNED

Activity Pasticipanis

a) 1991 Mcciing of Encrgy Ministers and Permanent Seerciaries one Or two
(PEDP/EWC assisted by World Bank/FSED) partticipants

b)  Scminar on Results of the “Pacific Regional Energy Asscssment™ one or two
(PEDY assisted by World Bank) participants

¢} Training Seminar on Power Uullty Financial Accounting one or tvo
: (PEDI, ADB) participants

d)}  Third Mecting of CEO's of Power Utilities & Financial Policy Workshop one or two

(PEDP, ADB) patticipant

T. Akura, R [oleba

Nﬁmbcr
Kidi 691
Kiri 89-2
Kiri 89-3
Kiri 90-1
Kid %0-2
Kird 50-3
Kiri 904
Kiri 90-5

Date

.Datc

Jan 1989
May 1989

Jul 1989
Jan 1990
Apr 1990

Jun 1990
Jul 1990
Avg 1950

Received

carly 1990

Location

Taraws,
Kinibati

Port Moresby,

PNG

Pohapei,

FSM

Honoluly,
Hawaii

Mabhina,

Tahiti
Suva,

Nadi,

Fiji
Fiji

Pogt Vila,

Vanuatu

Location

Honotulu,
Hawii

Apia

undecided
{Apia ?)

vndecided

5y OQTHER SERVICES, EQUIPMENT, OR MATERIALS PROVIDED OR PLANNED

Description 7

a}  Reference Library. Additions (o basic cote encrgy library (1eports, texis)
X b)

¢)  Tholovoliaics. Advanced training kits

Petroleum. Occasional pricing advice; regular newsleticr

d)  Computer. Provision of Laptop computer, carrying case 2ad extra disk deive to government Solar Energy Company

¢)  Power planning refesence materials

— 49—

Status
Conf

Conf
Conf
‘Conl

Conf

Expected
Completion

mid l99§

Dhate

15-26 May 1989
26-29 June

1989

14-15 Aug
1989

22-24 Avg
1989

16-30 May
1950

May/Jul 1990
31 Sept
199¢

5-9 Nov
1990

Date
mid July
199
Sept 1991
fate 1991

late 1991

Dale

Ongoing
Qngoing
mid 198%
May 1999
Sept 1990
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E18 dbo 5 UEIED R FEORME (L. #I31EE)

Case Study of Grid Extension vs Stand-Alone Diesels vs Photovoltaics for electrification of North Tarawa

{Nabeina~Buariki; Kiribati)
ALL COSTS IN 1990 US DOLLARS

[GENERAL ASSUMPTIONS PPLIANCES USED Hrs/day operated by...

Co R . Lils Community

: ; Wallage Cost {yrs) Households Halls

ADO luel cosliitre: DC relridgarator i/ 85 51,875 20 &

Wiring cost par building: AC refsidgerator 2/ 400 $950 . 20 &
Generation ofi.; grid Hadio 40 - £50 | 10 12
Geonecation oll., stand-alone iIron & 1000 360 15 i

_ {Fluorescent light 20 55 3 4 5

Yransmission losses idao 100 $2,500 10 3

Distributlon losses -
Number of electrilied
households, Nabeina-Buarikl
Total number of villiges:
Avarage hhs per village:

f used only with PV systom

: 2/ used with either grid axtension

i or stand-alono dissal system

3/ used only with grid axtension systermn

Real discount rale:

P AINTENANCE

POWER SYSTEM CAPITAL COSTS -

] TANtJ—ALONE DIESEL AND GRID EXTENMNSION COSTS
i TAKEN FROM 1950 KRTA STUDY OF ELECTRIFICATION OF
NORTH TARAWA

GAID EXTENSIONS
Annual expenditura,
%6 of capital cost

STAND-ALONE DIESELS 1PV EQUIPMENT . Lis

Maintenance, inclusive Cost (yrs)
of periedic major : Panals . 53Wp Svs_b) Gao
overhauls of engines/ :Batlerles 100Ah % 11500 4
anerators, ) Controliers | S_QS) 5
S dollars/kwWh Mumber required per...
Community
PHOTOVOLTAICS Household Hall
Annual expenditura, :Panals 2 10
% of capital cost of: :Batterias _ 1 .4
Panals ‘Controllers H z
Balteriss
Controllars
CONSUMPTION QF ELECTRICITY {(MWh PER YEAR)
GRID EXTENSION " Commenls
Houseoholds 89 eleclrlc [rons owned by 1/2 of elacirllied houssholds, used 1 hour/day
Community Halls i2 801ilre AC relrigaraiors used
Total i
STANO-ALONE DIESELS
Houssholds 58 no electric lroning
Communily Halls 12 50 litra AC relrlgerators used
Tolal 70
PHOTOVOLTAICS . _
Households 58 no electric ironing
" Communily Halls 5 high-sificiency 50 litre DC ralfrigerators used
Total &4

— 65—



E19 db S vBIEORFKD R LI
EQONOM[C-COSTS (US DOLLARS.'000) -

[ o ‘ 991 1992 1934 1996 2000
GRID EXTENSION ‘
Capital Cosls .
Transmission 197
Distribution 3 227 &
House & community hall wirdng S 231
Household equipment;
2x20 watt Huor lights’ o 3 0 0 3
tadios 0 0 & 0 0 o}
sloctric lrons 0 0 i 0 0 0
Communal equipment: o .
5x20 watt fluor lights 0.00 ; 0.25 0.00 0.00 0.25
Relrigerators 0 ; -0 Q- 0 0
Videos 0 0 0 0 0
Ogoerating Costs _ '
Electricity required (MWh) 118 116 116 118 1186
ADO fuei (000 lilras) 34 24 a4 a4’ a4
Fuel cost 15 15 15 15 15
Transmission ling malntenanca 10 3 10 10 10 10
Total cosls’ 472 o7 25 25 27
Presant valus of total cosls
STAND-ALONE DIESELS
Capital Costs
Powar stalions
Distribution
House & community hall wiring
Household equipment:
2x20 wall {lyar lights 0 3 0 0 3
radios 0 0 o] 0 0
Communal equipment:
5x20 wait Huor lights 0.00 0.25 0.60 0.00 0.25
Heirigaralors 0 0 0 0 0
- Videos 0 0 0 0 I
Operating Costs ) :
Electricily required (MWhH) 75 75 75 75 75
ADQ tual (000 litres) 26 26 25 26 26
Fuel cost 11 11 At 11 11
Diaset stalion maintenance 8 8 8 8 8
Total costs 19 22 19 19 22
Present valua of lotal costs
PHOTOVOLTAICS
Capital Costs
Household equipment: 2
2x20 watt fluor lights 0 3 Q 0 3
radios 0 0 Q o O
PV panals & 0 0 0 0 ¢
Controllars 7] 0 44 0 0
Baltaries 0 4] V] -0 ¢
House & community hall wising
Communal equlpment: )
5x20 waltl fluer lights 0.00 - 0.29 0,00 0.00 0.25
Reafrigsrators a a Q 0 Q
Videos 0 0 0 0 0
PY panels 0 ] 0 Q 0
Controllers 0 0 4 0 0
) Baltarles -0 0 0 0 g
Operating Casts
System maintenance {cash cast) 7 7 7 7 7
Total cosls 7 g 54 7 i 9
i Present valua of lotal cosls
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