
HYDRAULIC TURBOMACHINES 

Exercises 3

Pelton Turbines

The hydro power plant of San Carlos is located in the Central Colombian Cordillera, 50 km 
from Medellín. It takes water from the Nare and Guatapé rivers, which join the Magdalena river 
that flows to the Caribbean Sea. An earth dam 800 m long forms a lake with a volume of 72·106 

m3 from which 50·106 m3 can be used. The water distribution structure is divided into two 
branches that supply 4 turbines each. The two headrace tunnels have a length of 4.5 km and a 
diameter of 6.1 m. Each of them is followed by a surge shaft and a penstock 600 m in length and 
4.0 m in diameter. Each Pelton turbine, one of which is illustrated in Figure 1, provides a 
mechanical power of 170.4 MW using an available specific energy E = 5668 J kg-1 and discharge 
Q = 33.40 m3 s-1. The pitch diameter of the runners is D = 3.25 m, the frequency of the Colombian 
electrical grid is 60 Hz, and the water density is equal to 999.0 kg m-3

Figure 1: Sketch of a Pelton turbine from the San Carlos power plant.
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