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Appendix — B

Route Selection Study of Sido Lourengo Reversible Power Station
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B-1. ELNTRODUCTION

This répaft waé'prepared during march 06'h to BOth by the engineers of
DAEE, with the technical cooperation of the specialized civil engineer Mf.
Terumi Ushijima, dispatched from Electric Power Development Co., through,
the JICA - Japan International Cooperation Agency, in order to introduce
DALE the bost site for the S#o Lourencce Reversible Power Station, after
considering alternative analysis, and a general view of several aspects
mentioned on the report named "Plano Director de Obras - Aproveitamento dos
recursos hidricos da bacias dos ries Juquid-S3o Lourengo - Consbreio
hidricos da bacias dos rios Juquia-Sdo Lourengﬁ — Consdrcio Hidroconsult -
Engenharia elc~Relatério JUQ/RE - 012-12/81", submitted to DAEE on march
1982, |

B~2. GENERAL ASSUMPTIONS

For the purpose of this report the bellow assumptions, which are

adopted by the "Consdrcio”, are followed to study alternatives;

. Upper Reservoir
Normal water level ........... ey 711.00 m
Low water Jevel ...t iersacasatairnerdanstarvatanres 709.00 m-

ra
. . . 8]
Effective VOIUME . ..o veeeseraarsrtnssnnasosnsnassaenn 20x16" m

. Lower Reservoir

Normal water level ......coivieneniineanannn. e 147.00 m
Low water level ....,........,...............i........ 141.40 m

- . . : . 6 3
Bffective VOLUME . ...usiverorarrimsassesnarannsaatan 20x10° m

GCeneration Plan
Cross head oo s e e et .. .565.20m

Number OF URLES .+ v st et rnananeaaroaoiescnssinns 12

Number of wain CURNElS .t e v enn s 3
Power house ..... et aa e e .. Underground
Total Qutput ..... e e, 3,840 MY

B~3. SELECTION OF THE SITE

After analysis ol the topographical and geological infarmations, the
locations of upper and lower reservoirs and existing path, four alternatives

are selected as shown in figures 01 and 02,
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These figures alse shows the site selected by the "Conséreio" and the

site analised by DAEE in first report "Plano Preliminar de Obras" on 1980,

Cost evaluations for the comparison of each alternative are provided
and the results show that the alternative 1 is the most economical with
the total cost about US$1]6.22X106. However, the alternative 2 with
US% 116.63 x 106 is selected for the lay-out and more detailed studies,

considering the following points:

Toporgaphical and geological conditions along the power structures and

access conditions are judged to be better than the alternative 1.

Alternative 1 will probably have operation and. maintenance troubles,
because the location of outlet is close too much to the backwater of

jower reservoir so that it is feared that sedimented material will be

deposited around the outlet structure,

Cost differences between alternatives 1 and 2 are negligible such as

0.4 x 106 Uss or 0.4%.

Main characteristics and the costs of these 4 alternatives are given
in the following tablesul and 2, assuming only one tunnel for 4 units and
the following structures.and costs such as intake, outlet, powerhouse,
transformer room and switchyard are neglected because they are considerved

to be nearly same among these alternatives,

B-4. CENERAL DESCRIPTION OF LAY-OUT

As mentioned abbve, the lay-out of the alternative 2 considering topo-
graphical and gedlogiéal conditions is preparéd for the purpose of compa-
rison with the lay-out of “"Plano Director de Obras’ report submitted to
DAEE, and the main characteristics such-as installed capacity, number of

tunnels and units, and reservoir water levels, are adopted similarly.

However, several computations and considerations are performed in

order to determine the dimensions of main structures:

-~ Relations and stabilities of each structure;
- Hydraulic phenomena such as water hammey and surging oscillations, inflow

and outflow veloeities and so on;
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~ Tokal loss head and effective head;

~ Bconomical diameter of the tunmnel and the penstock;

~ Steel lining thickness of penstock censidering transfering rate to rock of -
{nternal pressure; .

- Branch point dimensions and steel veight estimations;

~ Dimensions and type selections of gates and screens and their weight esti-
:métions;

- Mortar injection, grouting and rock bolt estimations;

- Excavation and comcrete volumes and reinforcement weight evaluations of

each sktructure.

Figures 3,4,5 and 6, show the developed lay-out of Sic Lourengo Reversi-
ble Power Station, and the following tables B-3 and B-4 summarize the msin

dimensions and characteristics,
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TABLE B-1 MAIN CHARACTERISTICS OF ALTERNATLVES STUDIED

Ttem _ 1 AlE. 1 Ale, 2 COALt. 3 Ale. 4

. TATILRACE TUNNEL

HEADRACE TUNNEL

Length (m) | : 157 757 1239 - 1100
Diameter {(m) 7.7 7.8 7.8 . 7.
Excavation (m°) 10,400 | 51,000 83,700 74,400
Concrete (m3) 3,100 15,000 24,500 21,800
. PENSTOCK _ | |
Length (m) 1,271 1,306 1,450 © 1,403
Diameter (m) 2.7~ 7.702.7 - 7.812.7 - 7.8} 2.7 ~7,
Excavation (m°) ' 57,800 | 60,200 | 64,500 64,500
Concrete (m°) : 23,400 | 24,000 25,700 25,700

Length (m) 2,229 2,180 2,354 2,354
Diameter {m) 7.7 7.8 7.8 ' 7.8
Excavation () 147,400 |[151,000 | 159,000 159,000
Concrete (m3) 43,600 43,000 46,600 46,600

. HEADRACE SURGE TANK

Height (m) - 147 134 134
" Diameter (m) - 15 20 18
Excavation () - 35,000 46,500 34,900
Concrete (m>) - 14,000 14,650 13,700

. TAILRACE SURGE TANK

Height (m) 64 64 71 71
Diameter (m) 15 15 15 15
Excavation (m°) 53,700 | 49,000 57,500 | 57,500
Concrete (m°) 13,000 | 14,000 13,800 13,800
. CHANNEL |

Length (m) | _ 1,500 115 90 110
‘Common excavation (m>) 233,800 | 12,000 | 29,700 8,000
Rock excavation (m3) 701,400 . - | -

STEEL LINING (Penstock)
. normal steel thickness 18 - 31 |18 - 30 {18 - 27 18 - 27

{mm)
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o Ltenm | M. 1| Ale. 2 | Ale. 3 ALE. 4
| . special steel thickness | 22 — 28 | 24 - 34 25 - 34 25 ~ 34
() |
. total weight of steel 6,500 6,600 6,900 7,000
(ton) ' |
18, ACCESS
- Main roads paviment (m) 4,830 4,330 4,230 4,230
Main road.bridge () C.330 200 200 200
Sub road paviment {m) 2,600 2,600 2,500 2,500
Sub road unpaviment (m) 1,100 2,600 2,650 2,650
Access tunnel (wm) _ 790 680 1,030 1,030

Note: a) The structures of intake, outlet, switchyard, powerhouse

and transformer room are not included for comparison effects.

b} Main physical characteristics of alternatives are one tunmel

for four units.

TABLE B-2 COST ESTIMATION OF ALTERNATIVES STUDLED

Item 3 Alt. 1 Alt, 2 Alt, 3 Alt. 4
1. HEADRACE TUNNEL 2,21 10.71 17.50 16.64
2. PENSTOCK 1 10,00 ‘10,15 1. 10.80 10.80
3. TATLRACE TUNNEL 30.55 3147|2269 | 32.69
4. HEADRACE SURGE TANK - 7.50 8.56 6.93
5. TAILRACE SURGE TANK b. 44 6.77 6.94 6.9
6. CHANNEL 12.84 0.04 - 0.10 - 0.03
7. STEEL LINING 24,17 24.70 25.90 26.24
8. ACCESS | 30.01 25.29 32.08 32.08

A S NS S

_ TOTAL (106US$) 116,22 116,63 134.57 132.35

Note: a) Costs are estimated to one tunnel for four units.,

b) Costs of intake, outlet, switchyard, powerhouse and
transformer room are not included for comparison effects,
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TABLE B~3 MAIN DIMENSLONS AND CHARACTERISTICS OF SAQ LOURENCO
REVERSIBLE POWER STATION.

Description Unit Dimensions
1. RESERVOIRS
Upper Reservoir (LH3)
- Normal water level m 711.0
- Low water level m 709,0
- Effective volume 1061113 20
. Lower Reservoir (LH2) |
- Normal water level m 147.0
-+ Low water level m 141.4
- Effective volume 106m3 20
2. GENERATION PLAN
. Gross head m 565.2
Effective head m 525.0
.- Number of units - 12
. Oﬁtput capacity per unit MW 320
. Maximum output MW 3,840
. Unit discharge m/s 75.5
. Maximum discharge m3/s 306
3. STRUCTURES
Intake
- Type - Horizdntal type
- Screen quantity - 6
-~ Screen (HXB) m 20 x 9
- Gate Lype - Roller type with St0p~1§g
- Gate quantity - K
~ Cate (HXB) m & x8
. Outlet
- Type - Horizontal ﬁype
- Screen quantity - 6
~ Screen {HXB) ) 20 x 9
- Gate type - Roller type with stop-log
- Gate quantity - 3 '
m 8 x 8

- Gate {(HXB)
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N

Degcription

Headrace tunnel
- Type

-~ Length

~ Diameter
Penstock

~ Type

- Length

~ Diameter
Draft tunnel

~ Type

~ Length

~ Diameter
Tailrace tumnel
- Type

- Length

- Diameter

Headrace Surge Tank
- Type

~ Shaft (HXD)

~ Chamber (HXD)

. Tailraze Surge Tank

-~ Type

~ Shaft (HXD)

- Chamber (HXD) .
Power house

- Type

- HX BXL
Transformer room
- T§pe

- HXBXL
Switchyard

- Type

- Area

Unit

Dimensionsg

m

m

pressure type
742
3 x 8.0

embedded type
1,228
3 x7.70 -~ 6 x 2,80

steel lining type
-170
12 x 4.0 - 6 % 5.7

pressure type
2,020
3 % 8.0

port type with: chamber
85 % 7.5
37.5 x 10

port type with chamber
17 2 8
47 x 15

uhderground
45 % 25 x 370

underground

15 % 15 » 315

normal open type
18,000
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