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Volume
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g
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Derived Measure

m3/sec
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Cr$
USS1
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AFr -t

Official rate as of December 1992

2 Dfh
GDP
GRDP
GVA

VA

PV
BEFa TG

Power Study - 1969

ltajat F/C Study - 1977

Lower Itajai F/C Siady - 1990

Hydro Inventory Study - 1991

Gross Domestic Product

Gross Regional Domestic Product

Gross Value Added
Value Added
Production Value

Time
milimeter § OF sec second
Centimeter min minuie
-meler hr hour
kilometer yr year
: Electricity
square centimeter Hz Hertz
square meler kV Kilovolt
hectare MVA Megavolt Ampere
square kilometer kVA Kilovolt Ampere
MW Megawatt
kW Kilowat
cubic centimeler MWy Megawalt year
GHh Gigawatt hour
cubic meter MWh Megawatl hour
million cubic meter kWh kilowatt hour
v Volt
W Watt
gram
kilogram Others
metric ton % percent
°’C degree centigrade
103 thousand
cubic meter per second 108 mitlion
107 billion
Cruzeiro
US dollar
Japancse Yen

US8S 1=Cr$ 11,163.33 =¥ 120

Power Study of South Brazil, Aug, 1969 - UNDP/Canambra

Master Plan on the Itajai River Basin Flood Control Project,
Jan. 1988 - JICA

Feasibility Study. on the Flood Control Project in the Lower
Itajat River Basin, Mar, 1990 - JICA

Master Plan and Pre-feasibility Study on the Itajai River Basin

Hydroelectric Power Potential inventory project, Oct. 1991 -
JICA
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1 PERWE GREVIOR) | W)

- Sahio Pilao Hydropower Scheme - Installed capacity : 142 MW
- Price Level | December 1992 - 1US8=11,163.33Cs8
. {unit: USS)

Accoimt No. Work Item ' Unit Quantity Unit Price Ammount
18, LAND AND FACILITIES
10. 10. " Acqulaition of Land & Improvement
10, 10, 11, Ruml Land & Properies
16 100 11, 10 Land Areas LS. 354,060
10. 10, 12, Legal Charges & Puarchase ' LS. 52940
10. 27. ConYingence of Account 10

TOTAL OF ACCOUNT 10 : 407,000
11. STRUCTURES & OTHER IMPROVEMENT
.12 Improvement In Powerhouse Area LS. ) 770815
1113, _ Powerhouae
11,13, 00. 12, Fxcavation for Powerhouss )
11,13, 00, 12 10 Commans Excavation m3 243,000 58 1,438,400
1513, 00, 12 1L Open-air Excavation in Rock m3 35600 128 455,680
11,13 00, 14, Concrete for Puwerhouse
il. 13, 00. 14, 13, Cernem t 6,728 189.9 1277647
11,13 00, 14, 14, Concrete { Cement cost excluded} m3 24310 1362 3311,022
1113 00 14, 15 Reinforcement bar 1 861 1,4269 1,228,561
11. 13, 00. 15 Interier Finish Work L.5. 190,722
11. 13, 00. 17, Other Cors LS. 958,141
11, 22, " Contingence of Account 11 1438012

TOTAL OF ACCOUNT 11 11,065,000
12, RESERVOIR, DAM & WATERWAYS
12 1§. RESEVOIR
12.15. 00 18. Cleaning of Reservoir ha 13,000
12 15, 21, Environment LS, 730,000
12 15. 13. Other Costs LS. 37,150
12, 16 RIVER DIVERSION
12 16 32 Cofferdsms
12 16 22 19, Rock & Earth Fill Colferdam m3 71,000 22 653200
12 16, 22 2. Removal of Cofferdams 1.5 184,600
12 16 22 22, Dewstering & Ohher Casts LS. 125,006
12 16, 24, Diversion Channel
12,16, 24. 12, Bacavation
12, 16. 24, 12 10 Common Excavation m) 155800 53 503,640
1216 24, 12 11 Open-air Excavation in Rock m3 2,200 128 104,960
12 16 24, 17, Other Cost 1.5, 67,538
12. 17, DAM & EMIBANKMENT
1211 25, RockAll Dam
1217, 25. 25. Rockfill & Filter m3 7.600 187 142,120
12. 17, 25. 26 Sdil Core m3 6,000 i1.0 £6,000
1217 25, 17, Ciier Cons LS. 10,406
1217, 26 Concrete Dam
12. 17, 26. 12 Excavation
12 17 26 12 11, Open-air Excavation in Reck m3 10,030 128 128,000
12 17 26 13 Cleaning & Foundation Treatment LS. : 110,550
12 17. 26 14 Cancrete )
B2 11 26, 14, 13, - Canent 1 5622 1899 1,067,618
1217 26 14, 14, Cancrels ( coment cost excluded) m3 35,400 1047 3,706,380
V217 6 14,15, Reinfoscement Bars t 280 1.426.9 399,532
217 26, L0 Oxher Cotts LS. 545333
12 18, SPILLWAY
i2 15 28 Maln Splilway (Sznd flush)
1218, 28. 23, Equipment
1218 28 13 16 Gates & Winchex (ha= 128 m)
i2 18, 28. 23. 16. 10 FOB Cast (L= 5.0 m) unit 1 305,900.0 305,900
£2. 18, 28 23. §6. 1L Transport & Securiies (Hw 7.3 m) L.S. 18,354
§2 15, 28 23, 16 12 Erection & Test 1.8 48,944
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{2/5)

{unit: US$)
Account No. Work Item Unit Quantity Unit Price Ammount
12.18. 28, 23, 17, Stoplogs (p=4 1= 05m )
1218, 28 23. 1 10, FOBCost (ha= 1.8 m) LS. 194,876
12. 18, 28, 23. 17 11 Transpont & Securitiea (L= 5m) LS. 11,693
1218, 28. 23. 17. 12 Erection & Test = 7.2 m) LS. 31,180
1218, 28. 23, 0. Winch (Ce 81)
12,18, 28, 23, 20. 10 FOB Cest{Le m) unit 25,500
12. 18, 28. 23, 20. 11, Transpont & Securities (H = m) LS. 1,530
12, 18, 28. 23, 20. 12, Erection & Test LS. 4,080
12, 18. 28. 17. Oher Costs LS. 32,103
1219, INTAKE & HEADRACE
12 19, 30. Intake & Desending Basin
1219, 30. 12 Excavation
12,19, 30 12 10 Cammon Excavation m3 140,000 5.8 212,000
IZ 19, 30. 12 1. Open-air Excavation in Rock m3 170,000 128 2,176,000
1215, 30. 14, Congret
12 19, 30. 14, 13, Cement L 16,821 159.9 3,194,308
12 9. 30. 314 14, Conerete { cement cost excluded) m3 62,300 1362 . 8485260
12, 19. 33 14. 15, Reinforcement Bars | 2,492 1,426.9 3,555,835
1214 30 23, Equipment
12,19 30, 23. 16 Inler Oates & Winches (ha = 43 m)
12 19. 30. 23.°16. 10. FOBCom{l= 3.7 m) unit 859,900
12 19. 30 23 16. 11 Transport & Securities (H = 44 m) LS. 51,594
12. 19, 30. 23. 16. 12 Erection & Test LS. 137,584
1219, 30. 23. i7. Stoplegs (p= 3 ;1= 04m )
1219, 30, 23, 17. 10 FOB Cost (ha= 1.5 m) LS. 160,000
12 19. 30, 23. 17. 11 Trassport & Sccures (L= 3.7 m) LS. 9.600
12 1% 30. 23. 17, 12 Erection & Test {H = 45 m) LS. 25,600
12 19. 30 23, 2. Screens & Rakes {Cpf= )
12,19, 30. 23, 21. 10 FOB Cost LS. 782,720
12.19. 30. 23 21, 11 Transpont & Securities (L= 5.7 m) LS. 46,963
12 19. 30. 23. 21. 12. Erection & Test (H=9.8 m) LS. 125,236
12 19. 30, 16 Monitoring Apparatus LS.
12.19. 30. 17, Other Camis L.§. 1,880,371
12.19. 32 Headrace Culvert & Tunnel
12.19. 32, 12 Excavetion
12.19. 32 12 10 Camumon Excavation m3 105,000 5.8 609,000
1218, 32, 12 1L Open-air Excavation in Reck m3 11,900 128 152,320
12.19. 32 12 12 Undcrg:mndExc:v:limihRod( m3 167,400 %5 12,538,260
12.19. 32, 14 ) Concrote for stezcture
12 19, 32 142 13, Canent 1 8,596 189.9 1,632,380
1219, 32 14s 4. Cmcmle(cﬁmmmtexc]udod) m3 28400 156.5 4 444 600
1Z. 19, 32 14 1S, Reinfoscement Bars 1 332 1,426.% 473,731
1219, 32 23, 2. Steet Culven
12 1% 32 23, 22. 10 FOB Cont LS. 1,022,430
12 19, 32 23, 21 1L Transport & Securities LS. 224,935
12.19. 32 23. 22 12 Erection & Test LS. 715,701
1219, 32 17 Other Costs 1.S. 2,307,974
2. 19. 33. Surge Tank
12 19. 33 12 Encavation
1Z. 19. 33. 12 10 Cammon Excavavion m3 70,600 5.8 405,480
12. 1% 33, 12 1L Opea-air Excavation in Rock m3 29,700 128 380,160
12,19, 33, 12. 12 Underground Excavation in Rock md 12,000 99.5 1,194,000
12.19. 33. K. Concrele
1219, 33. 14. 13, Camient ' 600 189.9 113,940
1219, 33, 14, 14, Concreie ( cement cost excluded) m3 2,400 1493 358320
12.19. 33 14. 18, Reinfercement Bars t 13 1,4269 1,427
1219, 33 17. Other Coats .5 551,790
1219, 24, Pensiock Tuanel & Penstock Lane
12.19. 34, 12 Excavstion
12,19, 34. 12 12 Underground Excavation in Rock m3 15,700 99.0 1,950,300
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(3/5)

(unit ; US$)
Account No., Work hem Unit Guantity Unit Price Ammeunt
1219 34 14 Concrede
1219, 34, 14, 13, Cemnent t 2550 189.% 4B4.245
12. 19. 34. 14. 14, Concrets ( coment cost excluded) m3 10,200 1405 . 1,433,100
12.19. 34. 14, 15, Reinforcement Barsy [ 98 1,426.9 139,836
12 19, 34, 23, 23, Steed Lining
1219, 34, 23, 23, 10 FOB Con LS. 2,984,250
1215, 34, 23 23.°11 Trenspont & Securities LS. 656,535
1219, 24, 23, 3. 12 Esection & Tent LS. 2,088,975
12 1% 3417 Giher Cosus LS 2,177,247
12 19. 35. Tallrace Channet & Tunnel
1219 35, 12 Eacavition - '
1L 19. 35, 12 10 Cernmon Excavation m3 20300 58 112,740
12. 19, 35 12 11 Oper-sir Excavation in Rock m3 8,800 128 112,640
12 19, 35, 14 Concrete
12 15 35 140 13 Cement L 484 169.9 91912
12. 19. 35. 14. 14, Concrete { cement cost excluded) m3 2,200 136.2 209,640
12,19, 35. 14, 15, Reinforcement Bars 1 a4 14369 62,784
12 19. 35. 17, Onher Costs LS. 138,083
12 20. SPECIAL WORK
12 20. 37. Other Speclal Worlks LS. 1,100,000
12. 27, Conlingence of Account 12 10452011
TOTAL OF ACCOUNT 12 83,702,000
13. TURBINES & GENERATORS
13. 13, 00, 23, 28 Turblnes (Type t Francls )
13, 13, 00. 23. 28. 10. FOB Cosi (P= 72,600 kw) unit 2 3,600,500.0 7,201,006
13.13. 60. 23, 28. 11, Transportation & Security (n=327.3 pm) LS. 288,040
13,13 00 23 28 12 Erection & Test (H] = 207.5 m) LS. 1,440,200
13.13, 00. 23. 28. 13. (rher Cosls LS. 446,452
13. 13, 00, 23, 16 Draft Tube Gate (p= 2.0 ) .
1213 00. 23 16 0.  FOBCott (1= 04m ) unit 2 178,900.0 357,800
1313, 00. 23, 16. 1.  ‘Transpomaton & Secusity (ha =23 m) LS. 21,463
13. 13, 00. 23. 16. 12 Evection & Tost (L. = 34 m) LS. ’ 57,248
13. 13. 00. 23. 16. 13, Oiher Coss {H = 3.1 m) LS. 21,881
1313, 60, 23, 20, Winch of Draft Tube (C= 18 1}
13,13, 00, 23. 20. 0. FOB Cost L= 70 m) unit i. 321,600.0 321,600
13. 13, 00, 23. 20. ik, Transponstion & Secunty (H= 6,7 m) LS. _ 12,564
1313 00. 23, 20, 12 Erection & Tost LS. 64320
£ 13 00 23 29, 13 Other Costs .S 18,939
13. 1. 00. 23. 29. Generator n= 3273 ( P= 78,900 kVA) .
13. 13, 00. 23.°29. 10, FOB Cost . unit o2 4,234,000.0 8,468,000
13.13. 00, 23, 29. 11. Transponstion & Security LS. . 338,720
13,13, 000 23, 29. 12, Erection & Test LS. },693,600
13. 13 00 23, 2% 13, Orher Costs .§. . 525,016
13. 27, Contingence of Account 13 2,127,842
TOTAL OF ACCOUXRT 1) 23,406,000
14, ACCESSGRY ELECTRICAL EQUIPMENT
14. 00. 00. 23, 30. Accessory Flecirical Equipment
14,00, 00, 23, 30 10, OB Cost LS. 7,356,000
14.00. 00. 23, 30. 11. Transporution & Sccurity LS. 254,240
14.00. 00, 23, 30, 12 Erection & Test LS 1.471,200
4. 00. 0O, 23. 30. 13, Other Costs LS. 456,072
14, 27. Contlngence of Account 14 957,488

TOTAL OF ACCOURT 14 10,535,000




(4/5)

. {unit: US3)
Ascount WNo. Work ltem Unit Quaniity Unit Price Ammont
15, OTHER EQUIPMENT OF POWERHOUSE
15.13. 60 23, 20 Overhead Traveling Crane (C= 160 §)

15,13, 00 23, 20 0. FOB Cost (L= 160 m) unit i 410,000.0 910,000
15.13, 04 23, 20. 11, Transpotation & Security (He m) LS. 36400
15.13. 60 23. 20, 12 Erection & Test LS. 182,000
15. 13, 00 23, 20. 13, Ouher Costs LS. 56420
1500 00 23. 21 Ciiher Equipment
15.00 00 23, 21, 10 FOB Cost LS. 3,383,000
15,060 00 23, 21 11, Transporttion & Security LS. 135320
15.00 00 23. 21. 12 Ercction & Test LS. 676,600
15. 00 00 23. 21. 13 Oxher Costs L.S. 209,746
15. 27, Conilngence of Account 15 558,514
TOTAL OF ACCOUNT 1§ 6,148,000
16, ACCESS ROAD/RAILWAY & BRIDGES
16, GO, 14. Roadways km 4 372500 1,485,000
16 00 16, Bridges m 50 7,000.0 350,000
16, 27, Contingence of Account 1§ 275,000
TOTAL OF ACCOUNT 16 2,110,000
TOTAL OF ACCOUNT 10to16 (CDT) 137.377,000
i INDIRECT COST
17. 2L Construction Site & Csmping
17. 21, 38. Works of Construction Site & Camping LS. CDT (7%) 9,616,600
17. 21. 38. 33. Residential Units 1.S.
17. 21. 38. 34, Community Fiant LS.
17. 21. 38. 35. Infra-strcture
17, 21. 38. 33. 32 " Edifications LS
17. 21 38. 35, 33, Systems LS.
17. 21, 38, I Other Cost ’ LS.
17. 21, 35, Maintenance & Operation of Works/Camps LS.
17. 22 . Engineering & Adminlstration of Proprictor
17. 22 40 Engintering )
17. 22 40. 36. Basic Engineering LS. CDT (7%) 2.616,000
17. 22 40, 3% Special Works of Engincering LS. )
17. 22. 41, Administration of Properties LS CDT (15%) 20,607,000
17. 22 41, 38. Admininration of Works LS.
17. 22, 41. 39, General Adminisiration LS.
17, 27 " Coalingence of Account 17
TOTAL OF ACCOUNT 17 39,839,000
1010.17 TOTAL COST WITHOUT INTEREST 177,216,000
TOTAL COST WITHOUT INTEREST ( Cr$x106 equivslent) 1,978,321
13, INTEREST DURING CONSTRUCTION 38,239,000
1010 .18 TOTAL COST WITH INTEREST 215,455,000
S TOTAL COST WITH INTEREST ( CrSx10/6 equivalent) 2,405,195
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Allachment

Contents of Account No. 12.19.30.23.16 Inlet Gates & Wintches contains
are as follow :

(5/5)

Amount

Account No. Work ftem Unit Craantity Unit Price
(US$) (US$)

12. 19. 30. 23, 16, Inlet gates & winches (ha =10.3 m)

12. 1% 30, 23, 16. 10« FOB{L=3Tm) it 3 136,700 410,100
12 19, 30, 23 16. 1l Trowuspottotion & Soourities (H = 4.4 m) L.5. 24,606
12.19. 30. 23.°16. 12z Erectionandtest LS. 65,616
12. 19. 30. 23, 16 Inake gate & winches (ha = 16.5m)

i2 19, 30. 23 16. 106 FOB(lL=3.8m) unit 1 250,000 250,000
12.19. 30. 23. 16 11b  Transponation & Securities {H =4.8m) LS. 15,000
12 19, 30, 23. 16 12b Erctionandiest LS. 40,000
12.19. 30, 23, 16 Sand drain gaies and winches (ha=14.3 m)

1219 30, 23. 16 10¢ FOB(L=23m) unit 9 22,200 193,860
12, 19. 30. 23, 16 1lc  Transpontstion & Securities (H = 1.0'm) LS. 11,988
12,19, 20 23. 16 12 Erectionandtest LS. 31,968

-T5 -



x 2 EROR BT R

Price level : December 1992 . Unit : million USS
Payment : Revi ;:lmunl "
Year m:;‘:‘: Principl "B inicrest paia 0N g‘uﬁ (-)+(b’{$; Frne PRV Mrinoee
(a) (b} {c) (d) (&)
1 15.44 35.44 L77 1.7 LT L7
2 53.16 88.60 620 620 620 -1.97
3 53.16 145,76 11.52 ' .52 1152 -19.49
4 35.44 17120 15.95 15.95 -5.95 35,44
5 11.08 166.13 1712 0.86 29.66 26.90 2.6 -38.20
6 HLOS 155.05 16.61 0.86 28.55 26.90 148 -39.84
7 11.08 143.98 15.51 0.86 2744 26.50 0.54 4033
8 11.08 132.90 1440 036 26.13 26.90 057 -39.82
5 11.08 12183 13.29 " 086 2523 2650 1.68 3814
10 11.08 11075 1218 0.86 24.12 26.90 2.78 3536
n 11.08 5568 11.08 0.86 23.0 2650 389 3147
12 11.08 83.60 997 06 2190 26.90 5.00 2647
13 11,08 7753 8.86 0.86 20,40 26.90 6.1 2037
14 11.08 6645 735 0.36 19.69 26.90 121 135
15 11.08 5533 665 036 18.58 2650 832 -4.83
16 11.08 44.30 5.54 036 17.47 26.90 243 459
17 11.08 31323 443 0.6 1637 26.90 10.54 15.13
1% 1108 2215 132 0.86 15.26 26.90 11.64 2677
19 15.08 11.08 222 0.86 14.15 26.90 12,75 35.52
20 11.08 0.00 LIl 0.86 13.04 26.50 13.86 53.38
2t 0.85 0.86 26.90 26.04 T9.42
2 0.86 0.86 26.50 26.04 105.46
2 036 0.86 26.90 2604 13150
24 0.86 0.86 2650 26.04 157.54
235 0.86 6.86 26,90 26.04 12358
26 08 086 26.90 26.04 209.62
27 0.86 0.86 26.90 26.04 233.66
28 _ 0.86 0.86 26.50 26.04 261.70
2 036 0.86 26.90 26.04 287.74
30 22.13 22.13 1345 -8.68 279.06
3 2203 22.13 13.45 -8.68 27038
32 0.86 0.56 26.90 26.04 206.42
1 0.86 0.86 26.90 26,04 37246
34 0.86 0.86 26.90 26.04 348.50
35 0.86 0.86 26,50 26.04 37454
36 036 0.86 26.90 26.04 40058
37 0.86 0.86 26.90 26.04 42662
18 0.86 0.86 26,50 26,04 452,66
39 0.36 0.86 26.90 264 47870
40 . 086 0.36 26.90 26.04 504.74
41 ' 0.36 0.86 26.90 26.04 530.78
42 0.86 086 26.90 26.04 556.82
43 0.36 0.86 26.90 26.04 $82.86
44 _ 0.86 086 26.90 26,04 £08.90
43 0.86 0.86 26.90 2604 634.94
46 0.86 0.86 26,90 26.04 66098
47 086 0.86 26,50 26.04 687.02
a8 0.86 0.86 26,50 26.04 713,06
48 0.86 0.86 26.90 26.04 739,10
50 086 0.36 26,90 26,04 265.14
51 086 0.86 26.90 26,04 791.18
52 0.86 0.86 2650 26.04 817.22
53 : 0.85 0.86 26.90 26.04 24326
.84 ' 086 0.86 2650 2604 86930
Total 17720 17720 186.06 35.54 448.80 131810

Notzs: (1) Loan with an inwrestrawe of 10% for 2 loan peariod of 20 years including 4 year grace period.
(2) Principal is repaid wniformly over 16 yeass.
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i, Pre-construcilon Wors

Bulding xnd Contrtet . S
Land Acquizition and Cam ETRT:
JE Prepustory Worls : i
Moblilzation of Msin Givil Conlractor .
Insiallations and Difices . T
Improvment of Accesser
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3, Conactc & Hockiill Dam IO A
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Steel Lining I.5 ; g i e Lt IManufechiine L o |
txcavatlon Embankmemt
) Cortvnon Ix Hm]
o] Hxeavatlon Rock = Foundation
“ Eacavatlon Tennel I Plugging
[ Conorele Dam oy O JATPAN INTERNATIONAL COGEERATION AGENCY “E 10
CEZNTRAIS RLETRICAS DX SANTA CATARINA S A, NRAZIL
o Mowivox “} JALTO PILAO IIYDRORLECTHIC POWRHR DEVELOPMENT FROJECT 7RV g P LRI

- F10 -







	表紙
	中表紙
	目次
	1. 調査の背景と調査内容
	2. 水文
	3. 地質
	4. 電力需給現況
	5. 最適規模策定
	6. 発電施設の最適化及び施設設計
	7. 工事計画及び工事費積算
	8. 環境影響評価
	9. 経済評価
	10. 工事実施計画
	11. 結論
	付表
	表-1. 事業費内訳
	表-2. 借款返済分析表

	付図
	図-1. プロジェクト地域内地質図
	図-2. 南部／南東部電力系統のピーク電力需給予測
	図-3. 南部／南東部電力系統の電力量需給予測
	図-4. ダム及び取水設備全体平面図
	図-5. 導水路、平面図及び標準断面図
	図-6. 調圧水槽及びペンストック、平面図、縦断図及び標準断面図
	図-7. 発電所、平面図及び断面図
	図-8. 流域内沿岸自然林保護区位置図
	図-9. 貯水池湛水影響範囲
	図-10. プロジェクト工事工程表

	裏表紙

