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PV
SEC
305 PV
@ Ministry of Works & Energy MWE
SEC

SEC
(b) Public Utility Board PUB
(© Solar Energy Company SEC

Gilbert Photovoltaic PV
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2000 2003
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(d)
PUB
SEC PV
PUB
SEC
Electrification Company
SEC PV
Council PV
SEC  waiting list 2,600
A$ 50 SEC Gilbert

PV

SEC

Rura

8,000

PUB



SEC

BD DD 2001
EC European Commission 2000 5
SEC
Gilbert 1500
PV
Gilbert Phoenix
Gilbert
JCA 55 PV
SEC
SEC  Genera Direcotor Akura
FT Field Technician
PV
93 JCA

SEC
Field Technician
SEC

2000
PV
2001
PV
Line
SEC
Gilbert
SEC
PV
PV

PV

Fidd Technician Council



Field Technician

Council
PV

SEC Solar Energy Company

SEC
Mr. Akura Solar Energy Company

SEC
-JCA PV
SEC
- JCA
PV
SEC PV
-EC Gilbert 18 75
1 300
SEC

2001 6



EC

SEC
SEC JCA 55
14

Mr. Francis Ngalu Permanent Secretary, Ministry of Works and Energy ~ Mr. Akura
Solar Energy Company

Permanent
Secretary
Outer islands Line Phoenix PV
Outer idand
PV
Solar Energy Company Rural Energy Company
SEC PUB
PUB

REWG SEC PUB
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SEC REC Rura Electrification Company
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» SHS

» PV

> PV 9A%

» EU

SHS
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SEC

Banaba
50A%$
PV
SEC Akura
JICA
SEC Mr. Akura
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2-4 BHEAETH
(1) d#57 BRBEEMATEY A b
Ak 7H3H~T7AT7H
%% Mr. Natiria Tamton (Field Technician)
L5 Al
NE
JICA® 55+ » k SHS & EU @ SHS D FD#DOBRERREDHREHEL 1.,
* Notoue, Abaokoro, Marenanuka, Tabonibara #fiZ 16 > 2 7 AR, Zh % Taratai,
Kainaba #f~4 % v h £ L < Buariki, Tearinibai, Nuatabu i~ 12 &y FB&.
*TW T UVATIZIZ E A P BESNAD D IC IW 23880 LEB2E0T TR, &
BRI PM6:00~PM12:00 DR, 7 Ph A 11 B#ML 1 B 3REDZ VA4F U/ R
%5, &biT, ERBEHN6FEASKh, BIZ—E30SRERS 7V LKE,
¥y T U—3 41 B, FEHRERHERL29E6H LI b DL RBRE S,
%8y T Y —~ORHKR T AT LEEEE e L EHEHE TEEAEC.

(2) SEC
REF 7 H 10 B AM9:00~PM4:00
%5 SEC General Manager Mr. Terubentau Akura
Customer Service and Projects Manager Mr. Henry Garstang
E Vi I1}:4
NE
EALRT AORFRARKR T, KB AARVIIRER L, Ny T Y —IZ 9% 9 A
DB BRZHBME, TTIC55 Ty FAXEANLBEAER, TL— A — T ERITRRICLY
98 F &N KEHSERZH, TW TV RATILRSTEIRICHEER S fE, TORITEOTNF
MM 3FE, RVWHDTIESE, ,
NyF V) —it, N7 Y —RHLEN LIBUT T/ —R M EBEEToTbRBRETHRE
M 3REHLL T OB ETH, £, RREHEHERIT Ny TV —2RELRV) FHES
RAEL FT BMEETERVBRICHERE,
PV BIEEE TIX, Bk SEC LISMZ PV Y AT ARSEMEBOR D U R EHE TR &
UHR BB ZRTE DERE T,
h—=r 73, £ 1EEEHS FT % SEC ~# %, SEC BMRTFARPCHERFERD
HORH b L —= SR EMT 5, Z01En, SEC = USTREI 2 ESBESMLE
EDRGRERFICEED FT BEATL OJT %5, £72. SECT V=73, ZThET
(= AIT, SPIRE B L WNJICA T, PV U AT ADHFEBRORTRBRB L VOSHSE~DE
BAEIZOWTD R —= %% 1T,



(3) PUB R ARERT

L 75 5 B
e NN

EES RROBILHECORERE - B L~ A
wE

Ry ADOREFIZISECOTSEM, ZZITIE5BDT  —ELBEEBBTH B8,
M2 BITEBICE DBINT ULV, BV D 3 BbEFR{LB B OBRTF LR 6
T3, B0 D 3 & 750kW,750kW,1000kW & 72> TWA, ZD I HEMLTWS
DI 750kW @ 2 &, 1000kW (ZRF /34 TRBWTH D, FXL— 3 i3 2 AH 6
WERKTERLTWVEY, MICEBAZRIZ 3 AWD, ZITHRTOREFER LA
WEOT—5 #AF,

(4) &SV, F=hA%

A B 7 A 7 B4R

ey &

BHy KEXOBERAEOLT ) 7
NE

IS U TABEEZRELTWAERHIET IS, ABHPLIBLIZ5o8LT
X - BEERE, 2EMAIF, = e —JE L CHABEANNY T Y —2AVTN5E8, Z0
QETERENAYy T U —ZBRIEL TR, b 2RB-TED, FEDRZEIES
TW5, AFHIT 7O EDDHR, BPMERTEE> TV EBERTLEN, HVIZE
WEBEKE ZES TV D,

(5) BH¥TU2~3 0K

T OAEE TH10 BF#&
Kk &}, BHER
By BLHEOEZFARAE

B HEOESHARRE TV F ATV VT, B~6RELT Y 7 LR, BK
FIFRIIE— B 72 ) % kWh~E 3+ kWh, BEE1T> T3 RETHERERS, 7
v STUFIREIDRET LY, ETL/MTV, GBELLZRYVORIZER LTS,
S RH072 BHEIZ— B 20~30kWh,

M55 VI =~ PUB OREFRH Y, 5006W OF 4 — L/ EEHN 25
BEILTWS, ZZCTREFRENCHEBINERHY, SoLRELIAERHERITL
ROBERRL FE—R LTV D, BehREB e D5, BeTLBEEE L0
BT, FE%A 39AckWh, KEEF 32Ac/kWh, |



13 7 Min. of Works and

Energy(MWE)
PUB SEC
Minister
Permanent secretary
PWE chief engineer Energy Planning Plant & vehicle

Construction | PUB Transport

Civil engineering | SEC Plant (heavy)

Wator dopartment KOIL PUB: Public Utility Board

SEC: Solar Energy Company
KOIL:Kiribati Oil Company
MWE
PUB SEC
SEC
KOIL
SEC
General Manager Deputy General Manager
Utility JICA EU SHS
Customer
Manufacture
EU 20m?2
SEC 8

13



Board

General Director

Deputy General Director

Accountant Utility Customer Manufacture
SEC
5 21
ETIA(Environmental Impact
Analysis)
PUB SHS
28,000
Betio  Bekenibeu 11kV
Abaokoro
Bikenibeu
Betio

14



Betio 300kW 1968
Betio 300kW 1968
Betio 750kW 1976
Betio 750kW 1976
Betio 1,000kW 1988
Bekenibeu 300kWx 2 1968
300kWh
kWh/
30kWh/
A$0.39/kWh A$0.32/kWh
1990 ADB
( Nabeina )
Abaokoro
JICA
UNDP 1984
SEC EU
FORUM (FORUM
)
1992 JICA
EU JICA JICA
250 SHS
1999 SHS SEC
2,000 SHS
EU SHS 2000
EU
FORUM
FORUM SOPAC(South Pacific Applied

15



Geoscience Commission) SPC(Secretariat of the Pacific Community)

SOPAC
FORUM
PV
PV 1980 UNDP
SEC PV
PV
SEC
PV
JICA
SEC
PV
1990 2000
H - | >
: UNDP JICA
PV SHS
i SEC SEC ESCO
55
[ >
EU EU EU
SHS SHS
ESCO 1500
250
PV
EU 250 SHS JICA
PV
SEC
PV SEC SEC
(MWE) PV SEC
SEC

16




14 SEC

JICA EC
(A$50, 1A$=¥60) (A$9)
SEC
ESCO
SEC SEC 3
2 3
PV
PV
ESCO
PV
PV
SHS JICA EU 305
EU PV
PV
SEC
SEC PV
PV PV
PV 7 PV
SHS ( )

SHS
JICA EC SHS 14

17



14

A$6.6

1999 A$24
PV
(
1998 1999 SEC
SEC (A$ 1A$=60%)
1999 1998
242 952 205,483
176,904 153,876
66,048 51,607
SHS 31,907 38,292
«C ) 9,660 17,890
«C ) 505 220
13,947 11,162
56,019 67,564
122,067 119,171
26,796 17,064
81,186 65,326
2,382 2,708
3,060, 5,127
25,383 32,665
138,807 122,890
-16,740 -3,719
JICA EU SHS
SEC
1999 A$8.5
AS$7

18

(



2,000

PV
SEC PV
SHS
EU 1,500 SHS 1,800

SHS SHS

SHS
Number of villages 6 0[Villages
lAverage SHS/village 3 0|SHSs/village
Total SHS 1,800

75|SHSs/technician
Number of Field technicians 2 4|[Persons
6|Field technicians/Senior engineer
A$/year

Manager 4,000 8,000/A$/year 0.5|persons
lAssistant manager 3,000 6,000/A$/year 0.5 |persons
Senior engineer 6,000 6,000/A$/year 1|persons
Technical assistant 16,000 4,000/A$/year 4 |persons
lAccountant 3,000 6,000/A$/year 0.5|persons
Transport 12,000 100|A$/travel 120 travels(twice/village)
Others 10,000 A$/year
Field technician 43,200 150/A$/month
Battery replace 72,000 200|A$/battery 5 lyears/replace
Others 36,000 2 0|A$/system*year
Total expence 205,200
‘SHS fee income ‘216,000‘ 10\A$/month ‘ ‘
| Profit | 10,800

19




(A$9/ ) AS$10/

Field technician SHS 75

Senior engineer Assistant engineer

technician Assistant engineer

engineer

5
A$20/
Field technician  Senior engineer Assistant engineer
SEC
SEC SHS o0&M
6USS(
US$3 4 o&M (A$5 7 )
0&M
SHS
SEC SHS
SEC Sustainability
A$10/ SHS

20

)

Field

Senior

US$10



()

1990

Outer Island

14

14

(1999 )

Ministry of Home Affairs

Island Council

Ministry of Works and Energy  Active Planning Unit

( ) SHS
SHS ( 50W
2 )
SHS 200W )
SHS
100W
50W 2

50W  SHS

21



12V-15A

12V-70Ah
3 50W  SHS
SHS vV
vV vV
SHS
()
SHS
Maneaba( )
EU PV
PV SHS
Island Council
EU

Ministry of Home Affairs
Ministry of Works and Energy(Active Planning Unit) SEC

500W

22



SHS
EU SHS

SHS G 6 )

Island Council

500W
500W
SHS
Island council 500W
()
SHS
( )
(Sea weed plant)
Abemama PV

Sea weed plant

23



( ) SHS

SHS 3
7,000
2,000 SHS 5,000
1,500 EU
3,500
SHS
SEC
()
2,000
Nauru
2 PV
SEC
Senior engineer
PV SEC
PV
PV
( ) SHS
SHS PV
3,000 SEC EU
SHS 1,500 SEC
SHS
SHS

24



(

SEC

)
EU

EU

Pilot Project

SEC

SHS

SHS

SEC

1st expansion

SHS
SHS

SEC

SEC

305 1,805

EU

1 2
SEC SHS

Ruralelectrification

2nd expansion

SHS 2000 3000set

Small SHS option
=0 EU ]gispensa'ry system
JICA ommunication system
250set 1500set Busi :

55set —> [ > | Business system

Technology study Business study

Operation study Technology expansion

Rural development plan
PV

25



SOPAC

SOPAC
SOPAC
SOPAC
SOPAC
SOPAC
14

14

26

14



23

SEC
Nabeina PUB
Abaokoro
Field Technician(FT)
Kainaba Taratai
201 PV
Down Payment A$50 A$9
SHS
(AS/ )
Taratai 41 195 1,938 2
Notoue 54 324 1,876 15
Abaokoro 32 218 2,165 25
Marenanuka 10 60 1,760 3
Tabinibara 43 300 3,215 6
Kainaba 21 150 2,033 4
(Maneaba:1)

27



110w |

11wx 1
12V-15A
- s B L |
- ofelaleYele | Tiix 2
n 1 e O
. =B |

12V-110Ah

1980 1986 5.69(kWh/m? day)

11W x 7TW x I\

11W1 6hr
W 12hr

11W1 12hr
W 12hr

28



1994 Solar Home System( SHS) x
55 Maneaba x
SHS
1994
SHS
SHS Taratai
1994 2000
Buariki 0 6 6
Tearinibai 0 4 4
Nuatabu 0 2 2
Taratai 2 5 3
Notoue 15 14 Al
Abaokoro 25 17 A8
Marenanuka 3 0 A3
Tabonibara 6 2 A4
Kainaba 4 5 1

() (

29



RC
11W | 7W | 1W 11W | 7W | 1W | 20W | 8W | (¥2)
Buariki 0 6 7
Tearinibai 0 4| 4(*1)
Nuatabu 0 2 3
Taratai 2 2 4 2 5 8
Notoue 15 15 29 12 14 22 1 1 1 4
Abaokoro 25 25 49 23 17 37 2 6
Marenanuka 3 3 6 3 0
Tabonibara 6 5 12 4 2 4
Kainaba 4 4 8 4 5 8 1
55 54| 108 | 48 55 92 2 3 1 11
*1
*2 RC Radio Cassette
W 11W
I\
20W 8SW
55 11
SEC
W
W 11W
SEC 11W
W
11W
11
W

30




(

(

)

SHS

PV

11W PM6:00 PM12:00 6hrs
W
AMG6:00 AM9:30 3hrs Radio
PMO0:00 PM1:30 Kiribati
0.5
lhr
)
12 15V
21 23V
12 15V
12 15V
6hr/

31




Field Technician(FT) SEC FT
SEC FT
FT SEC
FT
SEC FT
SEC FT
(
)
1/
Twist

32




55 1999 9
41 3hr 55
:1.18
55 98
29
FT
SHS
SEC FT
FT SEC
FT SEC
SEC
FT SEC OJT
SEC
SEC
FT
SEC

SPIRE JICA PV

33
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SEC

PV PV
PV
PV
PV
PV
SEC PV
SEC PV
SEC
PV
SEC
PV
( A$)
83W 845
75W(BP-275) 770
50W(BP-250) 579
12V-100Ah(Deep Cycle RE-4) 300
12V-110Ah( ) 350
SEC Model (12V,20Amp) 145
PC1222(12V,22Amp) 185
PL Light (12V-11W) 54
11Wtube 15
10/
SEC
1,000 6 4 AMS8:00 PM4:00

34

PV




SEC SEC
JICA EU
SEC Field Technician Worker(Villagers)
100WSHS
SEC
SEC PV
Marakei  Nonouti  Outer
Island SEC
FT
SEC
( A$)

SEC (Supervisor) 35/Day

Accommodation 20/Day

Field Technician / Villagers 1/hr

Material Transportation 10/m3

Motorcycle rental 20/Day

Truck rental 60/1trip

(  Tarawa - Marakei) 40/flight

PV
55 41
SEC

EU

Ministry of Environment

35



94%(96

1994

)
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PV

Ministry of

Environment MWE SEC
Marakei Nonouti Outer Island
FT
«— «— <«
MWE
SEC
FT or
or
—> 4
JICA SHS55
Maneaba 1 EU 250 SHS SEC

FT

37



SEC

FT SEC

FT

FT

PV

SEC

FT Island Council SEC

PV

PV

SOPAC

38

FT

SEC

FT
SEC



SEC

PV

Outer Island

Sustainability

Outer Island

PV
Sustainability
PV

EU SHS

39

1,800

SEC

FT



Maneaba 2,000

400
12V-100Ah
Dimension 260 x 400 x 170(mm)
35(kg)
6.60 x 1.28 8.5kg
20kg
400 8t
/ton 64
400 8m3
PV
6,000
SEC
Ministry of Environment
Ministry of Environment MWE

SEC

40



PV

1992 1993 JICA

PV

22

1979

Island Council

Outer Island

PV

1996 6.5

41

PV



PV

(1996 )

Village Name Number of Households| Population
Buariki 95 568
Tearinibai 52 282
Nuatabu 31 197
Tabangaraoi 9 45

*Taratai 34 200

*Notoue 77 698

*Abaokoro 31 177

*Marananuka 8 51

*Tabonibara 32 200

*Kainaba 26 179
Nabeina 281
Tabiteuea 59 306
Abatao 29 206
Buota 96 614

(*

42




Notoue

Senior Secondary

300
10 Primary 11 13 Junior
Secondary 14 16 Senior Secondary
Primary  Junior Secondary Primary
30 40 Junior Secondary
Abaokoro 150

Junior Secondary

43



Island Council

12

Abaokoro

Clinic Main Center

medical assistant

44

10



Main
Center

Clinic Main Center

Outer
Island

PV 1992

45



1992

PV

1993

1992

PV

55

1992

46

1993

PV

PV

PV



(

)

47



()

1992
11
PV

1992

()

Council

)
PV

PV
PV

15
20 1992

48

55

26

PV

Island



(

)

1992
PV

Abaokoro Clinic Main Center

PV
PV

Kainaba

49

PV



PV

Kainaba

PV

50

PV

11

PV



JICA

PV

PV

PV
PV

1993 EU 250

51

ESCO
SHS



BHN

BHN

52



PV

CB(

PV

PV

Field Technician

PV

PV

53

Kainaba

AS$3

A$21



14

(PV)
PV

MWE MHA Island council

Island council

Sea weed plant

PV

14 SEC

Outer Island

NGO
Environment Impact Analysis
SEC
EU 1,500 SHS SHS
SEC
SEC

Island council Sea weed plant

SEC (500W AC )

SEC SHS(50W 2

54



SHS

SHS
PV ( )
100W | 12V-100Ah 11Wx3
CB
50W 12V-70Ah 11Wx2
SEC
EU
PV
SEC

SEC FT FT

TTI(Tarawa Technical Institute)
PV

EU SHS

55



(Ministry of Environment)

MWE SEC Island Council
PV
CB
PV
EU
PV ( )
SHS (100W) 3,000
SHS (50W) 1,000
Dispensary system (500W) 20
Elementary school system ( SHSx 2) 100
Secondary school system ( SHSx 5) 20
SEC ( 500W
( )

56

PV



()
SHS (100W)

SHS (50W)
Dispensary system (500W)
Elementary school system (

Secondary school system (

600,000
100,000
20,000
SHSx 2) 40,000

SHSx 5) 20,000

5,000
2,000
787,000
EU project
SHS 1,5001installation
Government SEC

Rural development plan

-Rural facility development
-Rural industry development
[Rural electrification plan

-Rural facility electrification
-EIA on Kritimati electrification

Business stabilization
System standardization
-Small SHS

-Dispensary system

-School system

-Island council system
-Rural industry system
Battery recycle establishment

Gilvert electrification
Standard SHS installation
Small SHS installation
|Rural facility electrification

Line electrification
Branch office installation
Standard SHS installation
Small SHS installation
|Rural facility electrification

57

3 years

>

Stabilization

<

For

2 years

2 years

1 or 2 years



14

1Y%
SHS
100W
5kW
94 11,301
3,297 17
1%
8,004 152 52.6
50
20 6.5%
()
USDOE
2005
US$3/Wp
2005 100WSHS
PV components Unit price 100WSHS(US$)
Module US$3/W 300 20
Charge controller 50| 10
Lamp US$25(10W) 50| 2
PV Battery US$1.4/Ah 140 | 5 (12V-100Ah)
5% 25
( ) 10% 49
614

58

PUB

169



(

(

)

)

PUB

Components Unit price 5kW
US$600/kW 3,000
20% 600
10% 300
US$12,000/km 36,000 3km
US20$/20m, 1,000
0.4//kWh
US$0.55/¢
0.003kg/kWh
US$1.3/kg
(hr) (Wh)
10W x 120
15W x 60
TV 40W x 120
100WSHS 50

Present Worth Factor

59




100W SHS(50 ) US$0.94 / kWh US$56,739 60,326(kWh)
5kW US$1.02 / kWh US$61,738 60,326(kWh)
US$/kWh === TDjiesel 50 households
2.00 SHS
1.80
1.60
1.40
1.20
1.00 —
0.80 \
0.60
0.40
0.20
0.00
i i i i i th/d;/housjhold i i i i i i
50W  SHS
PV
PV
PV SHS PV
PV SHS 10

60




1% 1%
1%
14
ESCO
1%
SHS PV
1%
ESCO PV
1,000
500 600
1%

61

14

PV

Energy Service Company(ESCO)

PV



14

14

(1980 1986) 5.69(kWh/Day)(

PV COZ2
Co,

Co,

PV

Co,
PV

100WSHS

0.85 E:::>

:0.95 ]

=]}

:0.7
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