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Project Location

The project is located 160 

km south of Santiago de 

Chile. The rivers rise in the 

Andean Mountains and 

flow towards the Pacific 

Ocean. Most of the Area is 

located above the snow 

line and several glaciers 

are located within the 

catchment area.

Hydrology 

Most of the precipitation in the area falls in 

winter time (April – October). The discharge at 

“La Confluencia” in contrast is much higher in 

summer (October-April). This is due to the high 

altitude of the project area. The precipitation in 

winter falls as snow and is stored in the glaciers 

and the snow fields. As the temperatures rise in 

summer the snow melts and induces an 

increased discharge in the rivers.

Rivers in the Area & Owner’s Requirement

The project is located at the 

confluence of the rivers 

“Tinguiririca” and “Azufre”. 

Water used for energy 

production has to be returned 

into the river at the confluence. 

The local authorities have set a 

number of requirements that 

have to be considered:

Optimal Arrangement of Hydro Power Plant

Of all design alternatives 

considered the arrangement 

shown in the figure on the right is 

the optimal. Two primary intakes 

(Intake 1 & 4) are located at the 

Tinguiririca and at the Portillo 

Rivers. At the intake position 1 

and 4 there are furthermore 

compensation basins. These 

basins are necessary to 

concentrate production on peak 

hours.   
Secondary intakes at the Azufre 

and the Riquelme Rivers convey 

additional water into the system 

at Azufre branch of the hydro 

power plant. 

Arrangement of Intake, Spillway etc. at Primary 

Intakes (Tinguirirca Intake)

Arrangement of Surge Tank, 

Pressurized Tunnel and 

Powerhouse

The optimal arrangement for this 

project is a pressurized shaft at a 

slope of 40°.  It is in this case less 

expensive than raise boring.

Secondary Intakes

At the position of the secondary 

intakes, the valley is narrow and 

steep. Streambed intakes are hence 

advantageous at those position. 

Water then flows into the sand trap 

and drops directly into the head 

race tunnel running under it. 

Annual Cost and Benefit

Nominal Discharge [m3/s] 62.5

Capacity [MW] 175.5

Total Cost of Project [CHF] 441 M 

Amortization Cost [CHF/y] 23.3 M

Maintenace Cost [CHF/y] 4.5 M

Produced Energy [GWh/y] 674.4

Initial Cost [CHF/kWh] 0.041
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•The max. operational level is at 1450 m a.s.l.

•The project must produce energy during peak hours of consumption

•The water has to be conveyed into the river at the confluence of the Tinguiririca 

and the Azufre Rivers

Dam
Roller compacted concrete (RCC) 

dam. The crest is at an altitude of  

1451 m a.s.l. (1m above water level). 

The dam is designed to support a 

water overflow without putting the 

stability in danger.

Spillway
The spillway contains 3 gates. By 

regulating the gates the water level 

upstream of the intake is kept at 

1450 m a.s.l. at any time. The PMF 

passes the spillway with 3 gates 

working, the 1000 ARI flood with 2 

gates working.

Stilling Basin
The stilling basin downstream of the spillway is necessary to 

reduce the energy of the water downstream of the spillway.

Compensation Basin
A compensation basin at both primary 

intakes (Intake 1 and 4) is necessary to 

concentrate the production on peak 

hours.  Embankment dam surround the 

compensation basin. The crest of the 

embankment dams are at an altitude of 

1452 m a.s.l. (2 m above Waterlevel)

Intake Compensation Basin
From the compensation basin water is 

conveyed into the head race tunnel by 

an intake situated in the compensation

basin

Sand Trap
Sand Traps prevent sediments from 

flowing into the compensation basins.  

3 sand traps type “Bieri” at both 

primary intakes,  2 at the secondary 

intakes are intended.


