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1,500m
1994 3 29 3km

BP 2003

9,000
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65m°/ TEC



1982 1982 144kWx4 4
4 4 144kWx1 248kWx2
820kW 400kWx1
820kW

2001 4
1MW
2005 400kW 150m®x 2

TEC

3km
BP 3
(9,000 ) TEC



1/4

RMU

2002 11kV 2004 RMU 3

2004 1982 RMU
(500kVA)
(60kVA)

No.2

1985 DT (160kVA) 1982 RMU



No.3 No.4
1979 DT (160kVA) 1982 RMU

200kVA DT No. 8A

No.4
1979 DT (160kVA) 2003

200kVA (300kVA)

No.6

2003 RMU 1979 DT 1982 RMU



No.6 No.7
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80kW
400kVA RMU
11kV
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1994 DT (80KVA) 2002 RMU
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No.8A
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No.3 DT
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No.9
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DT 11kV 11KV DT RMU
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ADB Asian Development Bank

Al Architectural Institute in Japan

AS Australian Standards

ASEAN Association of Southeast Asian Nations

A$ Australian Dollar 1 A$=80.29 2004 6 11 TTS
DEG Diesel Engine Generator

DT Distribution Transformer

EIA Environmental Impact Assessment ( )
EU European Union ( )

E/N Exchange of Notes

G/C Grant Contract

GDP Gross Domestic Product

GNI Gross National Income

IEC International Electrotechnical Commission

IEE Initial Environmental Examination

1SO International Organization for Standardization
JEAC Japan Electric Association Code

JEC Japanese Electrotechnical Committee

JEM Standards of Japan Electrical Manufacturer®s Association
JICA Japan International Cooperation Agency

JIS Japanese Industrial Standards

MCCB Mold Case Circuit Breaker

MWE Ministry of Works and Energy

0&M Operation and Maintenance

0JT On the Job Training

RMU Ring Main Unit

TEC Tuvalu Electricity Corporation (

TTC Tuvalu Telecommunication Corporation

XLPE Cross Linked Poly Ethylene






26km? 9.6 2002 GNI  US$1,380
2002
VISION 2015 1998 2015
5
1995 National Energy Policy in
Tuvalu
MWE Ministry of Works and Energy
TEC Tuvalu Electricity Corporation
1
11kV/415V/240V
EU
20
1993 2003 10 7.46%
2
600kW >< 4
11kV
2004 7 12 7 29 JICA

JICA
2004 11 29 12 19



2005 3

600kwW

11kV

14

2012
840kW

20

2005 2012
1,848kwW

1,008kW

600kWw ><4
600kW >3

11kV

JICA
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4.4

9.30

TEC
18

TEC
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0JT
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(3)
27%
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(4) EIA

EIA
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1-1
1-1-1

4.5

2001

92kW

1,000MW

9
26km* 9.6 2002
1978
2.8km’
MWE Ministry of Works and Energy
TEC Tuvalu Electricity Corporation
11kV/415V/240V
5 2,045kW
1 1,005 W
80 2004 12
820kW 40%
10% 2004 11 912kW
2003
2004
11kV 11kV/415V
TEC



1-1-2

1995

1-1-3

1978 10

tv

1-1-1 1999 2002
2002

VISION 2015 1998 2015

TEC

1987

99

2.1

12

National Energy Policy in Tuvalu

2001

GDP



1-1-1

1999 2000 2001 2002
GDP A$ 21,213 24,044 26,412 27,490
1 GDP A$ 2,070 2,301 2,477 2,528
15,250 10,450 10,660 10,880
A% 32,126 56,157 34,940 45,258
A$ 27,260 44,456 33,055 35,040
A% 4,866 11,701 1,885 10,218
GDP %
- 17.4 151 13.8 124
- 2.6 1.8 2.0 2.1
- 5.3 6.0 6.8 7.2
- 4.7 77.1 77.4 78.3
A% 177 17 32 252
A$ 12,466 8,883 6,769 20,362
A$ -12,289 -8,866 -6,737 -20,110
”Key Indicators of Developing Asian and Pacific Countries”, ADB (2004)
1A%$=80.29 2004 6 11 TTS
1-2
EU
20
1993 2003 10 7.46%

@)
@) 750kVA  600KW




®)

4) 11kv
(5) TEC
(6) OJT On the Job Training
)
®)
1-3
1
1 2
(&) 1996 E/N  6.08
@) 2000 E/N  9.01
(©) 2001 E/N  7.05
) 1999 6/C 9.9
@) 1999 6/C 9.9
(©) 2000 6/C  8.92
) 2000 G/C  T7.24
6) 2001 6/C  7.54
) 2001 G/C  6.46
®) 2002 G/C 3.72
©) 2002 6/C  5.67
(10) 2002 G/C  5.67
(11) (2002 6/C  8.92
1-4
1-4-1
2005
A$50,000



1-4-2 EU

TEC
1982 EU 1996
EU TEC EU






2-1
2-1-1
(MWE)
TEC TEC 2004 12
12 35 37 MWE
2-1-1 TEC 2-1-2
7
7 14 7
TEC 1 1
1 3
4 3
TEC
Hon Saufatu Sopoanga
Mr. Pusinelli Laafai
Mr. Isaia Taabe
TEC
Mr. Mafalu Lotolua Mr. Molipi Tausi Mr. Filipo Taulima
( ) @ (1)
2-1-1



72

Hon Saufatu Sopoanga

Tealofi Enosa

l—

Trevor Tuinanumea

,—I

Misalaima Sa’aga Lui Petelu
[
Asi Kaua Lusili Fatiga
¢ )

Vaivasa Patolo

Fakanaga Manase

35 |
7 37 Pusinelli Laafai
Pakai Koveu
4 lonatana Peia
Lopati Tefoa
Filipo Taulima
[
Mafalu Lotolua
]
I I I | I
() _
(1> ) Fatoga Talama Brownie Manao Polu Tanei (1> )
I | | [ |
( ) Falani Boreham Taaku Esekielu (1= ) Loise Sumeo
(1> ) [ [ I
I
Tofiga Paitela Paisi Teuki Fuga Patolo
I I
Meauke Eli Paka Tofiga
Mose Maputoka Teafa Tautu
Brown Resture Tupa Neemia
(I )
[
l Viliamu
Fepuali ( ) Alafou Faalo
Tavo Teuina Noa
Samusamu I
[
Teavaomua
Telisiga
Tepou
Fatumua

2-1-2 TEC




2-1-2

(1) TEC
TEC 2-1-1 TEC
2000 TEC 2002 TEC
3 TEC
TEC
2001 TEC
2003 57 A%
2-1-1 TEC
A$
1997 1998 1999 2000 2001 2002
1,058,490| 1,363,383] 1,214,005| 1,634,919] 2,360,397| 3,265,757
816,763 911,344 954,458 990,133|  1,435,282| 1,836,074
- - - 334,093 700,852 900,000
241,727 452,039 259,637 310,693 224,263 529,683
1,227,178| 1,675,566 1544116 1,966,602| 2,193:886| 2,994,743
531,007 645,931 713,414 905,528| 1,000,256 1,283,329
192,261 239,666 218,784 311,528 419,384 478,408
255,988 253,497 219,339 225,082 339,413 353,276
247,922 536,472 392,579 524,464 434,833 879,730
168,688 312,183 330,021 331,683 166,511 271,014
168,688 312,183 330,021 331,683 166,511 271,014
TEC
1A$=8029 2004 6 11  TTS
@
TEC 2-1-2
2-1-2 2004 12
A$/kWh A$/ A$/
047 ( 38 ) 25 ( 2,000 ) 2 ( 161 )
047 ( 38 ) 25 ( 2,000 ) 2 ( 161 )
034 ( 27 ) 150 ( 120 ) 085 ( 68 )
TEC
1A$ 8029 2004 6 11 TTS



30

9
2 3 2004
2-1-3
1,500rpm
750rpm
8,000
0JT
2-1-4
@
1)
2-1-3
1,500rpm
2-1-3 2004 12
(kW)
No. V) (rpm)
1 2001 | Cummins/Onan 415 1,500 | 1,005 2001 1
2 1995 | Cummins/Onan 415 1,500 144 100 | 2003
3 2000 | Cummins/Onan 415 1,500 248 200 | 2000
4 2003 | Cummins/Onan 415 1,500 400 320 | 2003 4 2
5 1995 | Cummins/Onan 415 1,500 248 200 | 2005 400kW
2,045 820
TEC
1
TEC 1,005kW 500KVA
400kW 5 2005 4



80 2004 12

820kw 2,045kw 40% 2004 7
500kVA
2)
11 kv 11kV
11 kv
415/240V
11kV XLPE
PILC
25mm?
2-1-3
20 %
25
—— (%) 29
20 .
15
12 mq1
5 |- 6
0
1998 1999 2000 2001 2002 2003
TEC
2-1-3
2003 1
63 25 19

10



12 40 31.5
6 0.11 13
@
D
2-1-4 1993 2003
1999 2002 7.46%
TEC 1999
2002
2-1-4
(kw) (%) %) (kw)
MWh kw
1993 377 7.2 1,510 15.0 576 461
1994 394 4.3 1,932 21.8 576 461
1995 420 6.2 1,964 16 928 742
1996 465 9.7 2,200 10.7 928 742
1997 475 2.1 2,429 94 928 742
1998 488 2.7 2,510 3.2 928 742
1999 580 15.7 2,694 6.8 928 742
2000 633 8.4 2,829 4.8 1,032 826
2001 642 14 2,848 0.7 1,893 1,500
2002 731 120 3,845 4.0 1,893 720
2003 774 5.9 3,894 13 2,045 820
- 7.46 - 9.94 - -
TEC
2004 22 2-1-4
12 14 19 20
764K 459K
78 550

11




kW

900 —] —=— GENERATOR No2
800 | | —e— GENERATOR No0.3
200 —x— GENERATOR No4 W
|| —A— GENERATOR No5 / \
600 —— —*—TOTAL /Z H/H\\KN
500 X\ﬁg\x\se—*—eg\x/)e;
400 r
300
200 *}MM&, A
100 ——""""®8—@ @3 +—°+*% = '\\- == g |
0
100 300 500 700 900 1100 1300 1500 17:00 1900 21.00 2300
TEC
2-1-4 kw 2004 5
2)
2004 11 912kw 2004 12 820kw
-6 2004
2007 5
2012
GDP
1 10 1993 2003 7.46%
2
0.5% 1991 2002
6% -6

12
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2-2-1

@

&)

6m

3km

®

4

2-2-2

@

1.6m

1.5m

2002

65m%/

TTC Tuvalu Telecommunication Corporation

2003

13

3

TTC

500kB



)

1)
1997
2)
36.1 28.3

32.3

3)
99% 62% 79%

4)

11 4 1 400mm

10 230mm 270mm
3,400mm

5)

1987 30m/s 11 4

10

6)

11 4 15
7
8)

50m
m
2-2-3
€y
Im
GL-0.1 0.2 GL-0.6
30t/

14



10t/

)

Im

®

Petroleum) TEC

TEC

15

4m
TEC 90m

BP(British

400 m?3 9.5






3-1
3-1-1
1995
3-1-2
3
(
3-2
3-2-1
3-2-1-1
11kV
3-2-1-2
Environmental Impact Assessment
JICA
Environmental Examination
NO, 1 0.231ppm 24

16

EIA

National Energy Policy in Tuvalu

600kW
11kV
)
600kW 3
11kV
5
EIA
IEE
0.0889ppm

EIA

Initial



1

S0,

0.3ppm

24 0.1ppm
1 0.0041ppm 24 0.0016ppm
1 0.5ppm 24 0.3ppm

70dB(A) EIA

IEE 3-2-1
NOX
EIA

3-2-1

0.0027ppm
0.1ppm
66.8dB(A)

3-2-2

R R LA R R B El Pl I e

—_
=

U |0 |0 |0 |0 |0 |0 |0 |0 |T
U (0|0 |0|0 |0 |0 |0 |0 |T

11.

12.

13.

14.

15.

16.

17.

18.

O |0 |0|0 (0|00 |T
o |O |0 |T|0|T |0 |T

NOx
SOx

19.

20.

21.

22.

23.

O |T |0 |0 O
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~

IEE

Q==

IEE EIA
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3-2-2 IEE
1 A
2 A
3 A
4 A
)
A:
B:
C:
D:
E:
F:
3-2-1-3
1)
70 (1933 2003 ) 36.1
28.3 32.3
35 40
2)
60cm
3)
4)
3-2-1-4

18

79%



3-2-1-5

3-2-1-6
€y
3-2-1-5
)
3-2-1-5
€)

19



3-2-1-7

14
TEC
TEC
0JT
3-2-1-8
@
€
TEC
3-2-1-9

11kv

20

TEC
TEC 1982

2012 5

30

20



11kv

11kV

21



3-2-2
3-2-2-1
()

D

2)

a)
b)

¢)

a)
b)

a)
b)

a)
b)

a)
b)

a)
b)

¢)

a)
b)

%
%

mm/
mm/
m/
m/
5 10 -
11 4 -—-
m
ton/m?
m
TEC
IEC ISO
SI
(I1SO)
(IEC)
(J1S)
(JEC)
(JEM)

22

(1933-2003
36.1

32.3
28.3

99
79

3,400
400

15

GL-1.0

)

35

40

99
79

3,400
400

15

10
GL-1.0



(JEAC)

(Jcs)
(AL))
AS
3)
NOx 950ppm 13%
SOx 250ppm 1%
30ppm
100mg/Nm?
75dB(A)
65dB
4)
3-2-3
3-2-3
11kV 415-240V 110v
12kV 460-252V 121v
3 3 3 4 2
50 Hz 50 Hz -
5)
BIL 75kV

@

23

11kV



®

D

11kv
TEC
3-2-4
66
160 - 380

40 cst 4.08
15 kg/m? 0.847

Vol% 0.05

:BP

24

3-2-4



2)

14

415/240V

11kv

3-2-2-2

€)) @

(BP C6 Global Crankcase

25m?

TEC

®

25

Lubricant)

11kv
11kV/415-240V

11kV

3-2-5



3-2-5

2 768
B00KW><3
— 11KV
—  11KV/415V
— 415V
11KV
— 11KV
—  11KV/415V
— 11KV
2
0JT 0JT
1
3-2-2-3
(€))
1
(007 ) 5 2012
( 8,000 )
2012
1,848KW -6 3 4 5 840KW
1,008KW
95
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2)

3)

Pg

)

27

2 1 600kW
P Pe PS
0.7355xn 906 PS P 600kW
n 90
Pg kVA
Pf 730kVA P 600kW
Pf 0.8
3-2-6
Pe PS 906
Pg kVA 750
600kW
750rpm
750rpm
150m®
3
2
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600kW >=<2

Vx24

%30

8,000

1,000

224ke
250ke
125ke

9.2kl

28

\Y%

1

2
150ke ><2

2

20

ke
=3108 /

@

2
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4)

)

)
)
)
)
)
@)
)

2.5m/s

11kv 3 3

415-240v 3 4 3+

DC 110V 2

50Hz

11kv 12.5kA (1

11kv 75kV

11kv 28kV

DC 110V

11kv  + 5 - 5%

415-240V +5 - 5%

DC 110V +5 - 10%
3 3

29

11kV



)
)
@)
@)
@)
@)
@)
@)

11kV

11kV

415V
415V

)
)

54

(11kV)

750kVA
11kV
50Hz

0.8C )

11kV

11kV

MCCB

415V (415V)

30

415V

110V



()
)
()
() () O)
() () ) )
@)
11kV
1)
RMU
RMU
2) DT
DT
3) 11kV
11kV
3-2-3
11kV
4)
TEC

31

(11kV

RMU

RMU

DT 11kV/415-

0.8

2012

415V

240V
2012
DT

TEC

XLPE



3-2-2-4

@
3-2-7
3-2-7
€))
1) 3
600kW 906ps
750rpm
4
2) 3
750kVA
3 3
11,000V
750rpm
0.8
50Hz
Y
3)
1
11kV 1 11kV
1
1 110V
415V 1 415V
1 11kV/415-240V 3 200kVA
4)
a) 2 150m/
b) 2 1.0m/
c) 2 4am’/hr
d) 2 30m*/hr
e) 3 0.5%
) 3
a) 1
b) 3 200 /
c) 3 10%

32




a) 1
b) 1 2.0m
c) 1 im/hr
d) 1 1.0m
e) 1 1.0m®
) 1
9 1
h) 3 2
a) 2 30kg/cm? 1
b) 2 3008 / 3
c) 1
a) 3
b) 3
a) 1 2m®
b) 1 1m/hr
c) 1 1mé/hr  30ppm
d) 1 0.3m
e) 1 0.5m*/hr
f 1 0.5m°
Q) 1 0.5m*/hr
h) 1 0.3
i) 1 0.03m*/hr

0 16,000

2 0-
® 1
100V

33




1) RMU

3-2-8

SF6

11kV

50Hz

300A

12_.5kA 1

75kV

28kv

OO (NOD|O|[R|W|IN|F-

=
o

16A 160kVA
25A 200kVA
31.5A 300kVA
50A 500kVA

RMU

- (Test Probe)

2) DT

3-2-9

3-2-10

RMU

ONAN

11kV
415-240V

50Hz

3 4

Dynll1

4%

75kV

XX Q| N[ |~ W

28kV
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3 3-2-10

DT 11kV +2_5%
5% 4
3)
3-2-10
(RMU) (DT)
kVA

1A
1 3 1 (16A)
Essential 3 2 (16,50A) 200
New Gov. Office
2 2 1 (25A) 150
3 2 1 (25A) 200
4 2 1 (25A) 200
New Hospital
5
6 3 1 (50A) 400
7 2 1 (16A) 100
8 2 1 (16A) 100
8A 3 160
8B
9 1 200

4) 11kV

11kv
3-2-10 11kV
m

1

1) XLPE | 3 50mm?> 7,400
) 25mm> 110
3) 25mm’ 3,370
2 RMU DT 25mm? 30
3 3 25mnt 100

XLPE

11kv
1.5m
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3-2-2-5

@

@

5)

60cm

30cm
100m
3-2-12
1 11kV 1
2 1
3 1
4 1
5 1
6 3 1
7 1
8 2WD, 1ton 1
2
614m? 768m?
5m’ >
60m><80m
EU TEC
EU

36




®)

600mm
1)
600kW 3
6m 2.5m 3m
20m>=<21m
2)
11kV
3)
2
4)
TEC 13 1
5)
2
6)
1
“)
3-2-13
3-2-13
m2
320
105
49
151
56
11.3
75.7
768m*
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®)

3-2-14
3-2-14
2
(6)
1)
3-2-15
3-2-15
2)
3-2-16
3-2-16
P
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Q)

6.2m
®
1)

2)

®

D

2001x
5001x 3001x

240V( )
415V( )

2)

3)

4)

Sm’><1

5)
ABC 10kg
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30kg 2
6)
3
7
(10)
3-2-2-6 0JT
TEC
TEC
1,500rpm
¢)) oJT
D
. QJ7
1
5
0JT
TEC

40

OoJT

TEC

10kg

750rpm
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3

G-01

G-02

A-001

A-002

A-003

A-004

A-005

A-006

E-01

M-01

M-02

M-03

M-04

M-05

M-06

D-01

D-02

11kV

D-03

11kV

1A

D-04

11kV

1/2

D-05

11kV

2/2

D-06

11kV

D-07

11kV

D-08

11kV

8A
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3-2-4

3-2-4-1

D

2)

3)

4)

TEC

(E/N)

(MWE)
TEC

TEC

11kV

TEC
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E/N
3-2-4-2
1)
3-2-4-1
2)
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26 27 50 70 90
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2 [hr] 2,278 2,365 4,380 6,132 7,884
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2 (= >=<(4)=(5)) [AS] 19,974 20,742 38,411 53,775 69,140
3 (=(6)><14) [AS] 91,481 91,481 91,481 91,481 91,481
4 [AS] 44,837 44,837 44,837 44,837 44,837
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Minutes of Discussions
on the Basic Design Study
on the Pro;ect for Upgrading of Electric Power Supply in Funafuti Atoll
in Tavalu

In response to the request from the Government of Tuvalu (hereinafter referred to as “Tuvalu”),
the Government of Japan decided to conduct a Basic Design Study on the Project for Upgrading of
Electric Power Supply in Funafuti Atoll (hereinafter referred to as "the Project") and entrusted the
study to the Japan International Cooperation Agency (hereinafter referred to as J ICA™).

JICA sent to Tuvalu the Basic Design Study Team (hereinafter referred to as “the Team”),
headed by Mr. Hiroyuki Hayashi, an officer, Traffic Infrastructure Team, -Project Management
Group II, the Grant Aid Management Department, JICA, and is scheduled to stay in the country
from November 29 to December 19, 2004. .

The Team held discussions with the concerned officials of the Government of Tuvah. In the.
course of the discussions, both sides have confirmed the main items described in the attached sheets.
The Team will proceed to further works and prepare the Basic Design Study Report. '

Funafuti, December 2, 2004

5 S | S

Hiroyuki Hayashi Mafalu Lotolua
Leader General Manager
Basic Design Study Team - Tuvalu Electricity Corporation
Japan International Cooperation Agency Tuvalu
(Witnesses)

. d

‘) \W\J

Pusinelli Laafa¥’ |,

Secretary of Works and Energy
Ministry of Works and Energy
Tuvalu




ATTACHMENT

1. Objective of the Project

The objective of the Project is to ensure reliable and stable electricity supply in Funafuti area
by the installation of new diesel engine generators at Funafuti Power Station, and upgradmg of
distribution network connected to the Funafuti Power Station.

2. Project Site
The Project sites are shown in Annex-1.

3. Responsible and Implementing Organizations

(1) The responsible organization is the Ministry of Works and Energy (M WE).
(2) The implementing agency is the Tuvalu Electricity Corporation (TEC).

(3) The organization charts of MWE and TEC are shown in Annex-2.

4. Components Requested by the Government of Tuvalu
After discussions with the Team, the following components were finally requested by the
Tuvalu side. JICA will assess the appropriateness of the request, prioritize each component, and will
recommend to the Government of Japan for approval.
(1) Construction of a new power plant building
(2) Installation of four sets of 750 kVA (600 kW) diesel engine generators
(3) Spare parts for the generators '
(4) Upgrading of the existing 11 kV high voltage cable network
(5) TEC administration building
(6) Technical Training on operation and maintenance for generating and distribution facilities as the
On-the-Job training and specialized training on rewinding works for motors and repair works for

important component of diesel engine.
(7) Testing and Maintenance Equipments for generating and distribution facxhtIes (Cable fault

locator should be included)
(8) A vehicle for maintenance work

5. Japan's Grant Aid Scheme

(1) The Tuvalu side understands the Japan's Grant Aid scheme and the necessary measures to be
taken by the Government of Tuvalu explained by the Team as described in Annex-3.

(2) The Tuvalu side promised to take necessary measures, as described in Annex-4, for smooth
implementation of the Project as a condition for the Japan’s Grant Aid to be implemented.

6. Schedule of the study

(1) The consultants will proceed to further studies in Tuvalu until December 19, 2004.

(2) JICA will prepare a draft report in English and dispatch a mission to Tuvalu in order to explain
its contents around the middle of March 2005.

(3) When the contents of the report are accepted in principle by the Government of Tuvalu, JICA
will complete the final report and send it to the Government of Tuvalu around May 2005.

7. Other Relevant Issues
(1) The Both sides confirmed that the components listed below should be excluded from the Project.
1) 11 kV power cables and submarine cables with accessories between 8B substations and new
substation for Amatuku Maritime school
2) Three (3) new substations for Maritime school, new government office and new hospital.
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(2) The Japanese side explained that the TEC administration building listed as 4. (5) should be
excluded from the Project from the viewpoint of the priority of each component. However the
Tuvalu side requested again to include the administration building in the Project due to financial
difficulty. The Tuvalu side emphasized that the adequate spaces for administration nearby the
power plant should be indispensable for smooth control and operation of electricity supply system.
The Tuvalu side would like to see the Project as a total Japan’s Grant Aid Project instead of having
another donor fund for the administration building.

(3) The Tuvalu side shall submit answers to the Questionnaire, which the Team handed to the
Tuvalu side, by December 10, 2004.

(4) The Tuvalu side shall provide necessary number(s) of countérpart personnel to the Team during
the period of their studies in Tuvalu.

(5) The Tuvalu side submitted the Environmental Impact Assessment Report-to the Japanese side in
August 2005 in accordance with the Minutes of Discussion on the Preliminary Study signed on July
14, 2004 and confirmed no serious impact was found as the results of the assessment. The both
sides confirmed that TEC should prepare the Environmental Management Plan (EMP) and submit it
to the Department of Environment before the commencement of construction. The both sides also
confirmed that the Tuvalu side already conducted the public information campaign to the affected
households nearby the power plant and gathered public comments as shown in the Environmental
Impact Assessment Report (August 2004). In addition to the above, the Tuvalu side agreed to
conduct the public information campaign to the affected households nearby the 11 kV high voltage
distribution lines and substations before the end of February 2005. The information to be given to
the affected households should include the outline and tentative schedule of the Project, positive
and negative impacts, contact point(s) for more information and complaint.

(6) The Tuvalu side should allocate necessary budget for undertakings to be done on a timely
manner, which are shown in Annex-5. The Tuvalu side should remove the existing TEC
administration office and water tanks, and any other obstructions which are located in the
construction site before the end of October 2005. The Tuvalu side should also remove the existing
facilities and any other obstructions in the substation sites and clear the land, before the

commencement of the work.

(7) Regarding the sand and gravel to be used for the Project, the Japanese side agreed that from the
environmental point of view, necessary analysis data of such materials should be submitted to the
Department of Environment for approval.

(8) The Tuvalu side -should use/maintain effectively and properly facilities and equipment
constructed/installed by the Project.

(9) As for the specialized training to the TEC staffs listed as 4. (6) by dispatching the short-term
experts to Tuvalu, the Team explained that official request regarding the dispatching of experts
should be needed. ' The Tuvalu side will submit the request through the JICA Fiji Office.

(10) The Tuvalu side requested the Team to carry out the training to the TEC staffs in Japan on
operation and maintenance of new facilities as technical cooperation by JICA. The Tuvalu side
should submit the official request regarding training with concrete contents of trainings through the
JICA Fiji Office before the end of June 2005.
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Annex-2-1

Ministry of Weorks and Energy Organization Structure

Minister
Hon Saufatu Sopeanga

Secretary for Works & Energy
Pusinelli Laafai

Assistant Secretary
Isaia Taape

Tuvalu Electricity Energy Department Public Works
Corporation Department
General Manager Energy Planﬁer Director
Mafalu Lotolua Molipi Tausi Filipo Taulima
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Tuvalu Electricity Corporation Organization Structure (Fogafale & Quistations)

Total Numbers of Employees
Fogafale-35

Quatstation-37

Vacant Pesition-7

Study Leave-4

NOTE

The overall organization Structure will
be reviewed in the near fuiure

Minister
Hon Sanfatu Sapoanga

I

Chairman

.Director;
Director:
Director;

Board of Directors

Assit. Chairman Pakai Koveu

Pusinelli Laafai

Tonatana Peia
Lopati Tefoa
Filipo Taulima

General Manager

GG

Mafalu Lotolua
Chief Engineer
Vacant
|
| | l | . I ]
Ofstation Engiuneer (E)| | Generation Engineer Distribution Engineer Electrical Inspector Admin. & Personnel Finance Controller
(1 X Vacant) Fatoga Talama Brownie Manao Polu Tanei (1 Xvacant) Tealofi Enosa
I I i I I I__
Asst, Ofstation Asst. Gen. Engineer Asst Dist Engineer Electrician Registry Clerk :
Engineer (M) Falani Boreham Taaku Esckielu (1 X Vacant) Loise Sumeo Accountant
(1 X Vacanf) I I I Trevor Tuinanumea
— Mech. Supervisor Electrical Supervisor Cleaner l——J
O/Stations Tofiga Paitela Paisi Teuki Fuga Patolo '
. g
Supervisors ! I Asst. Accountant Stock Controller
| Mechanies Electrian Misalaima Sa’aga Lui Petelu
O/Station Meauke Eli Paka Tofiga l .
Operators Mose Maputoka Teafa Tautu Snr Account Off. Clerk
L Brown Resture Tupa Neemia Asi Kaua Lusili Fatiga
O/Station (1 X Vacant). (Temporary)
Clerks T
1 Electrical Worker
Sor. Operator:s Viliamu Accoint Clerk Cashier Meter Reader
Fepuali Weider (Temporary) Alafou Faalo Vaivasa Patolo Fakanaga Manase
Tavo Teuina Noa
Samusamu I :
|
Oparators H%:; dynian E
Teavaomua acan %
Telisiga R
Tepou )
Fatumua




Annex-3

JAPAN'S GRANT AID

The Grant Aid Scheme provides a recipient country with non-reimbursable funds to procure the
facilities, equipment and services (engineering services and transportatlon of the products, etc.) for
economic and social development of the country under principles in accordance with the relevant
laws and regulations of Japan. The Grant Aid is not supplied through the donation of materials as
such.

1. Grant Aid Procedures

Japan's Grant Aid Scheme is executed through the following procedures.

Application (Request made by the recipient country)

Study {(Basic Design Study conducted by JICA)

Appraisal &Approval (Appraisal by the Government of Japan and Approval by the Cabinet)
Determination of (The Note exchanged between the Governments of Japan and recipient
Implementation country)

Firstly, the application or request for a Grant Aid project submitted by a recipient couniry is
examined by the Government of Japan (the Ministry of Foreign Affairs) to determine whether or not
it is eligible for Grant Aid. If the request is deemed appropriate, the Government of Japan assigns
JICA (Japan International Cooperation Agency) to conduct a study on the request.,

Secondly, JICA conducts the study (Basic Design Study) using () Japanese cdﬁsulting firm(s).

Thirdly, the Government of Japan applalses the project to see whether or not it is suitable for
Japan's Grant Aid Scheme, based on the Basic Design Study 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
Notes (E/N) signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such
matters as preparing tenders, contracts and so on.

2. Basic Design Study

(1) Contents of the study
The aim of the Basic Design Study (hereafter referred to as "the Study") conducted by JICA on

a requested project (hereafter referred to as "the Project") is to provide a basic document necessary
for the appraisal of the Project by the Government of Japan. The contents of the Study are as
follows

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of agencies concerned of the recipient country necessary for the Project's implementation.

- Evaluation of the applopuatencss of the Project to be implemented under the Grant Aid Scheme
from a technical, social and economic point of view. ‘

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

- Preparation of a basic design of the Project.

- Estimation of costs of the Project. ‘ ’@
‘ A1 &( ’




The contents of the original request are not necessarily approved in their initial form as the
contents of the Grant Aid project. The Basic Design of the Project is confirmed considering the

guidelines of the Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient couniry to take whatever
measures are necessary to ensure its self-reliance in the implementation of the Project. Such
measures must be guaranteed even though they may fall outside of the jurisdiction of the
organization in the recipient country actually implementing the Project. Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient country
through the Minutes of Discussions.

(2) Selection of Consultants .
For smooth implementation of the Study, JICA uses (a) registered consulting firm(s). JICA

selects (a) firm(s) based on proposals submitted by interested firms. The firm(s) selected
carry(ies) out a Basic Design Study and write(s) a report, based upon terms of reference set by JICA.
The consultant firm(s) used for the Study is (are) recommended by JICA to the recipient country to
also work on the Project's implementation after the Exchange of Notes, in order to maintain

technical consistency.

3.Japan's Grant Aid Scherile

(1) Exchange of Notes (E/N)
Japan's Grant Aid is extended in accordance with the Notes exchanged by the two

Governments concemed, in which the objectives of the Project, period of execution, conditions and
amount of the Grant Aid, etc., are’confirmed.

(2) "The period of the Grant Aid" means the one fiscal year, which the Cabinet approves, the Project
for. Within the fiscal year, all pr ocedures such as exchangmg of the Notes, conicluding contracts
with (a) consultant firm(s) and (2) contractor(s) and final payment to them must be completed.
However, in case of delays in delivery, installation or construction due to unforeseen factors such as
national disaster, the period of the Grant Aid can be further extended for a maximum of one fiscal
year at most by mutual agreement between the two Governments.

(3) Under the Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When the two Governments deem .it necessary, the
Grant Aid may be used for the purchase of the products or services of a third country. However,
the prime contractors, namely, consulting, constructing and procurement firms, are limited to
"Japanese npationals". (The termx "Japanese nationals" means persons of Japanese nationality or
Japanese corporations controlled by persons of Japanese nationality.)

(4) Necessity of "Verification”
The Government of recipient country or its designated authority will conclude contracts

denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by the
Government of Japan. This "Verification" is deemed necessary to secure accountability to Japanese

taxpayers.

(5) Undertakings required of the Government of the Recipient Country
I the implementation of the Grant Aid Project, the recipient country is required to undertake

such necessary measures as the following:

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

A-12 | a(\_/ ’;@%J



Major Undertakings to be taken by Each Government

Annex-4

€ covel 0 be covere
No. ltems :(;' 1:Srant Arifid TR:cipiZn:rS?dzy
1 | To secure land ‘ ]
2 | Toclear, level and reclaim the site when needed ®
3 | To construct gates and fences in and arcund the site d
4 | To construct the parking Jot o
5 | To construct temporary roads
1) Within the site o
- | 2) Qutside the site o
6 | To construct the buildings ®
7 | To provide facilities for the distribution of electricity, water supply, drainage
and other incidental facilities
1) Electricity
a. The distributing line to the site )
b, The drop wiring and internal wiring within the site ]
¢. The main circuit breaker and transformer ®
2) Drainage
The drainage system (for toilet sewer, ordinary waste, storm drainage and ]
others) within the site
3) Telephone Systemn .
a. The telephone trunk line to the main distribution frame/panel (MDF) of the ]
building
b. The MDF and the extension after the franie/panel o
4) Furniture and Equipment
a. General furniture hd
__| b. Project equipment - *
8 | To bear the following commissions to the Japanese bank for banking services
based upon the B/A .
1) Advising commission of A/P *
2) Payment conmnission hd
9 | To ensure unloading and customs clearance at port of disembarkation in
recipient country
1) Marine (Air) transportation of the products from Japan to the recipient L]
country
2) Tex exemption and custom clearance of the products at the port of .
disembarkation
3) Internal transportation from the port of disembarkation to the project site o
10 | To accord Japanese nationals whose service may be required in connection .
with the supply of the products and the services under the verified contact,
such facilities as may be necessary for their entry into the recipient country
and stay therein for the performance of their work.
11 | To exempt Japanese nationals from customs duties, internal taxes and other e
fiscal levies which may be imposed in the recipient country with respect to
the supply of the products and services under the verified contracts
12 | To maintain and use properly and effectively the facilities constructed and ]
equipment provided under the Grant Aid
13 | To bear all the expenses, other than those to be borne by the Grant Aid, ]
necessary for construction of the facilities as well as for the transportation and
installation of the equipment

(B/A: Banking Arrangement, A/P: Authorization to pay, N/A: Not Applicabie)
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prior to commencement of the construction,
b) To provide facilities for the distribution of electricity, water supply and drainage and other

incidental facilities in and around the sites,

¢) To secure buildings prior to the procurement in case the installation of the equipment,

d) To ensure all the expenses and prompt excursion for unloading, customs clearance at the port
of disembarkation and internal transportation of the products purchased under the Grant Aid,

&) To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies which
will be imposed in the recipient country with respect to the supply of the products and services
under the Verified Contracts, -

f) To accord J apanese nationals, whose services may be required in connection with the supply of
the products and services under the Verified contracts, such facilities as may be necessary for their
entry into the recipient country and stay therein for the performance of their work.

(6) "Proper Use"

The recipient country is required to maintain and use the facilities constructed and the
equipment purchased under the Grant Aid properly and effectively and to assign staff necessary for
this operation and maintenance as well as to bear all the expenses other than those covered by the

Grant Aid.

(7) "Re-export" -
The products purchased under the Grant Aid should not be re-exported from the recipient

country.

(8) Bankmg Arrangements (B/A)
a) The Government of the recipient country or its de51gnated authority should open an account in

‘the name of the Government of the recipient coundry in a bank in Japan (hereinafter referred to as
"the Bank"). The Government of Japan will execute the Grant Aid by making payments in Japanese
yen to cover the obligations incurred by the Govermment of the recipient country or its designated

authority under the Verified Contracts,
b) The payments will be made when payment requests are presented by the Bapk to the

Government of Japan under an Authorization to Pay (A/P) issued by the Government of the
recipient country or its designated authority.

(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an .

Authorization to Pay and payment commissions to the Bank.

(End)
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Minutes of Discussions
on the Basic Design Study
on the Project for Upgrading of Electric Power Supply in Funafuti Atoll
in Tuavalu
(Explanation on the Draft Report)

In November 2004, the Japan International Cooperation Agency (hereinafter referred to as

"JICA") dispatched the Basic Design Study Team on the Project for Upgrading of Electric Power
Supply in Funafuti Atoll (hereinafter referred to as "the Project") to Tuvalu, and through discussions,
field survey and technical examination of the results in Japan, JICA prepared a draft report of the
study. :

In order to explain and to consult with the concerned officials of the Government of Tuvalu
on the contents of the draft report, JICA sent to Tuvalu the Basic Design Explanation Team
(hereinafter referred to as "the Team"), which is managed by Mr. Kyojin Mima, Group Director,
Project Management Group II, Grant Aid Management Department, JICA, and headed by Mr.
Mitsuhisa Nishikawa, from March 14 to 20, 2005.

As a result of discussions, both sides confirmed the main items described in the attached

sheets.

Funafuti, March 18, 2005

(et

Mafalu Lotolua

Mitsuhisa Nishikawa

Leader General Manager

Basic Design Study Team Tuvalu Electricity Corporation
Japan International Cooperation Agency - Tuvalu

(Witnesses)

/
Pusinelli Laafai
Secretary of Works and Energy
Ministry of Works and Energy
Tuvalu




ATTACHMENT

1. Contents of the Draft Report
The Tuvalu side agreed and accepted in principle the contents of the Draft Report explained by

the Team.

2. Japan's Grant Aid Scheme

The Tuvalu side reconfirmed the Japan's Grant Aid scheme and the necessary measures to be
taken by the Government of Tuvalu explained by the Team as described in Annex-3 and Annex-4 of
the Minutes of Discussions (M/D) signed by both sides on December 2, 2004.

3. Schedule of the Study
JICA will complete the Final Report in accordance with the confirmed items and send it to the

Tuvalu side around May 2005.

4. Other Relevant Issues

(1) The Tuvalu conducted the public information campaign to the affected households nearby the 11
kV high voltage distribution lines and substations on March 17, 2005 in accordance with the clause
7. (5) of the M/D signed by both sides on December 2, 2004 and the records of discussion are
attached as Annex-1.

(2) The both sides reconfirmed that the some items regarding the Environmental and Social
Consideration, such as noise, vibration, air pollution, soil and water contamination caused by the
Project, should be managed by establishing the Environmental Management Plan (EMP) for
construction period and operation stage.

(3) The Tuvalu Electricity Corporation (TEC) formulated tentative operation and maintenance
teams for new power plant and distribution system as per Annex-2. The both teams will study
detailed routine and periodical maintenance methods through the On-~the-Job trainings and conduct
proper maintenance after completion of the Project. :

(4) As for the specialized training on rewinding works for motors and repair works for important
component of diesel engine to the TEC staffs by dispatching the short-term experts to Tuvalu, the
Japanese side examined the possibility and found it is difficult to recruit such engineers in Japan.

(5) Both sides agreed that this draft design handed to Tuvalu side from the Team is confidential and
should not be duplicated or released to any outside parties.
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NOTICE FOR THE UPGRADING OF ELECTRIC Annex-1-1
POWER SUPPLY IN FUNAFUTI

TUVALU ELECTRICITY CORPORATION (TEC)

THE TUVALU ELECTRICITY CORPORATION (TEC) announces the construction works for the Project for the
Upgrading of the Electric Power Supply in Funafisti Atol! under the Grant Aid by the Government of Japan,

The objective of the Project is to ensure reliasble and stable electricity supply to the people living in Fogafale and its
surrounding areas by the installation of new diesel engine generators at the Fogafale Power Station, and upgrading of the
High Voltage, 11kv distribution networks connected from the the Fogafale Power Station ,

All possible effort to prevent accidents to people and impacts to the environment expected during the construction period
will be made by TEC, Therefore, we would like to apologize for any inconveniences that may be arise during the
construction period.

The Praject consists of the following:

1. Component of the Project

1.1 Construction of the Power house in the existing Fogafale Power Station
(1) Facility construction works

1}  Site mobilization work.,
2) Construction of a powerhouse two (2) stories building, with & maximum height of approximately 13metres
from ground level.
3) Construction of foundations for diesel generators with mechanical and electrical auxiliaries and fuel tanks,
(2) Equipment Installation Works

1) Installation of three (3) set of diesel engine generators with ontput capacity of 750kva, 600kw each and their
mechanical and electrical auxiliaries.
2) Installation of two (2) diesel oil tanks with storage capacity of 150m’ each.

1.2 Upgrading of the 11kv Power Distribution Network between Philatelic, Substation No I - Substation No 8B at Lofeagai

(1) Upgrading of Substation Equipment
1) Renewal of Ring Main Units (RMU) and Distribution Transformers (DT).
2) Repairing works of foundations and fences for the above items.

(2) Upgrading of 11kv Distribution cables

1) Excavation of cable routes along with existing cables
2) Cabling works with new cables
3} Backfilling of cable trenches and repairing works of road surface if necessary.

2, Planned Construction Period

(2.1)Construction of Power House
1) Commencement on January 2006
2) Completion by December 2006
(2.2)Upgrading of the 11kv Power Distribution Networks .

1) Commencement on January 2006
2} Completion by December 2006

3. The Contractor
The Contractor is a Japanese contractor, which will be selected through Japan’s Grant scheme,

If you require more information regarding the upcoming project, please feel free to contact the Tuvalu Electricity
Corporation during normal working hours.

4, TEC Confacts

Person in Charge; Mafalu LOTOLUA
Office Telephone: 20352
Mobil: 50686
Facsimile: 20351




FAKAPULAGA KITE FAKALEI AKEGA OTE ITI Annex-1-2
ILUGA I FUNAFUTI

TUVALU ELECTRICITY CORPORATION (TEC)

TE KAMUPANE ITI O TUVALU e fia fakapula atu mote atiakega taua tenei, tela kote fakalei akega ote tulaga
ote Iti I Iuga I Funafuti nei mai Ialo o alaga sene fesoasoani ate malo o Tiapani.

Ate poletiek tenei e aofia iei kote fakapikiga o masini tisolo mote suiga ote vaea lasi, sefulutasi afe (11kv) kola
¢ soko mai te Fale masini.

Ate taumafaiga maluga ote polotiekd tenei kote mea ke fakaseai ni fakalavelave e mafai iei o pokotia a tino pela
foki mote natula ote enevalomene. E fia fakatoese atu mafai e isi ni pokotiaga e seki fakamoemoegina ite taimi
e fai iei ate galuega taua tenei.

1. Ate Polotieki ka aofia iei a mea konei:

1.1 Faitega ote fale masini

1) Fakatokaga fakalelei ate koga koga e tuu iei ate fale masini fou.

2) Faitega ote fale masini tela e lua ona fata kae sefulutodu (13) mita te majuga.

3) Faitega ote fakavae o masini pela foki mo nisi mea tau makeneke mo mea tau iti.

4) Fakapikipikiga o masini tisolo e tolu (3) kola o lotou malosi e tusa mote 750kva io me 600kw ite
masini e tasi.

5) Fakapikipikiga o tani tisolo e lua (2) kola e tusa mote 150m’ ite tani ¢ tasi.

1.2 Kote fakalei akega o kope tau sefulutasi afe (11kv) kamata mai ite Fale fai sitempa, Substation Napa
'~ Substation Napa 8B I Lofeagai.
(1) Kote fakalei akega o substation
1) Fakafouga o suitikia (switchgear) mo tulasifoma (transformer).
2) Faitega fakalelei o fakavae o suitikia mo tulasifoma pela foki mote pui uaea,
{2) Kote fakalei akega ote uaea lasi (sefulutasi afe)
1) Keliga o lua o uazea
2) Fakamoega ote uaca lasi fou.
3) Tanuga o lua o uaea pela foki mote faitega fakalelei ote auala mafai e manakogina.
2. Taimi fakatauian e kamata jei
{2.1)  Faitega ote fale masini
1) Kamata Ianuali 2006
2) Fakaotiga Tesema 2006
(2.2)  Fakalei akega ote uaca sefulu tasi afe

1) Kamata Ianuali 2006
2) Fakaotiga Tesema 2006

3. Te Kamupane

Te Kamupane tela kafai neia ate polotieki tenei se kamupane mai Tiapani tela ka filigina mai lalo o alaga
sene fesoasoani ate malo o Tiapani,

Kafai ¢ fia maina koe fakalelei kite tulaga ote polotieki tenei, fakamolemole telefoni mai kite Kamupane
Iti 0 Tuvalu I taimi galulue.

4. Fesotaki mai kia:

Mafalu LOTOLUA
Telefoni Napa: 20352
Mobile Napa: 90636 /
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Tuvalu Electricity Corporation Organization Stracture (Fogafale & Outstations)

Minister
Total Nambers of Employees: Hon Saufatu Sopoanga
- Fogafale-35 Toard lfD‘
- Outstation-37 . Board of Directors
- V:cant l:)(:.:;ition-7 Chairman Pusinelli Laafai
Assit. Chairman Pzkai Koven
- Study Leave-4 Director: Tonatana Peia
Director: Lopati Tefoa
NOTE: Director: Filipo Taulima
- Three or four new employees will be 1
recruited as generation and distribution General Manager
staffs before the completion of the Project. Mafalu Lotolua
- The overall organization structure will
be reviewed by a Pacific Power
Association®s consultant in May, 2005, Chief Engincer
Vacant
|
I I | 1 I ]
Of/station Epgineer (E} | | Generation Engineer Distribution Engineer Electrical Inspector Admin, & Personnel Finance Controller
> (1 X Vacant) Fatoga l’l‘a]ama Brownlie Manao Poly I'I‘anf:i (1 X vacant) . Tealofi Enosa
L. | [ l_ —
| Asst. Ofstation Asst. Gen. Engineer Asst Dist Engineer Electrieian Registry Clerk
Engineer (M) Falani Boreham Taaku Eseldelu (1 X Vacant) Loise Sumeo Accountant
(1 X Vacant) i j i Trevor Toinanumea
5 T Mech. Supervisor Electrical Supervisor Cleaner I———'
/Stations Tofiga Paitela Paisi Teuki Fuga Patol
Supervisors > gal 2 ; ° g4 a0 Asst, Aceountant Siock Controller
| Mechanics Electrian Misalaima Sa’aga L Peteln
OjStation Mesuke Eli Paka Tofiga ’
Operators Mose Maputoka Teafa Tautu Sar Ac.count Of. (.Z!erk \
| Brown Resture Tupa Neemia Asi Kaua Lusili Fatiga
O/Station (1X Vacant) (Temporary)
Clerks I
' I Electrical Worker A
~ Viliamu ceoint Clerk Cashier Meter Reader
Sar Pgl;;::ﬁtors Weider (Temporary) Alafou Faalo Vaivasa Patolo Fakanaga Manase
Tavo Teuina Noa
Samusamu I
| Handyman
Oparators Vacant
Teavaomua &
Telisiga o
Tepou
Fatumua
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1 | VISON 2015 (The Next Four Years) Government of Tuvalu 1998
] o The Tuvalu Government Energy
2 | National Energy Policy in Tuvalu ) 1995
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) Ministry of Finance, Economic
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Planning and Industries
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[kw] 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1.
1.1. 731.0 7740 820.4| 1,064.7| 1,227.2| 1,300.8| 1,463.6] 1,551.5| 1,644.6| 1,743.2| 1,847.8
1.2.
1) 184.0
2) 93.0
3) 80.0
731.0| 7740 1,004.4| 1,157.7| 1,227.2| 1,380.8| 1,463.6] 1,551.5| 1,644.6| 1,743.2| 1,847.8
2.
2.1 (
No.1 (2001)| 1,005.0|(Stopped) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
No.2 (1995) 2480 2000/ 100.0] 100.0 200.0] 200.0|(Retire)
No.3 (2000) 248.0( 200.0| 200.0/ 200.0 200.0f 200.0] 200.0/ 200.0{ 200.0f 200.0] 200.0] 200.0
No.4 (2003) 400.0( 120.0f 3200/ 320.0/ 320.0/ 3200( 3200/ 320.0] 320.0 3200 320.0] 320.0
No.5 (2005) 400.0 200.0f 200.0] 200.0| 320.0f 3200 3200/ 320.0]{ 320.0/ 3200 320.0/ 320.0
) 720.0 820.0] 820.0| 1,040.0] 1,040.0 840.0] 840.0/ 840.0| 840.0 840.0 840.0
2.2 (
No. 1 (2007) 600.0 *2| 5700 570.0] 750.0/ 570.0{ 570.0 540.0
No. 2 (2007) 600.0 *2| 5700 570.0] 570.0/ 570.0{ 570.0 540.0
No. 3 (2007) 600.0 *2|  570.0 570.0] 570.0/ 570.0{ 570.0 540.0
) 0.0 0.0 0.0 0.0 0.0] 1,710.0f 1,710.0| 1,890.0] 1,710.0{ 1,710.0| 1,620.0
2.3 (2.2+2.3) [kW] 720.0f 820.0] 820.0f 1,040.0|] 1,040.0] 2,550.0|] 2,550.0| 2,730.0| 2,550.0| 2,550.0| 2,460.0
3. (2.3-1) [kw] -11.0 46.0( -184.4] -117.7( -187.2| 1,169.2| 1,086.4| 1,178.5| 905.4 806.8] 612.2
4, [kW] 200.0f 320.0) 320.0f 320.0/ 320.0f 570.0f 570.0f 750.0f 570.01 570.0f 540.0
5. (3.-4) [kW] -211.0| -274.0| -504.4| -437.7| -507.2| 599.2| 516.4| 4285 3354| 2368 722
*1. (
*2: 95
*3: 600kW x 3
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