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When salmon and trout smolts (salmo salar and salmo trutta) migrate to sea to 

grow they may encounter physical barriers such as hydropower plants and dams. In 
order to increase the survival rate in such a passage a smolt guidance device can be 
used to guide the smolt towards a safer path around the hydropower plant avoiding 
the turbines. In the present case the guiding device is placed upstream the hydropower 
plant with the aim to guide the fish to spillways using the fact that smolt move near 
the surface of the water1. The hydrodynamic design of such devices is studied using 
Computational Fluid Dynamics (CFD).The concept is evaluated at two hydropower 
stations in Swedish rivers (with and without smolt guidance devices) namely Sikfors 
hydropower station in Piteå River and Stornorrfors hydropower station in Umeå 
River. There, different design of the guidance device and position for different flow 
conditions relevant for the smolt migration period has been investigated. The CFD-
simulations were performed in a one-phase mode with ANSYS CFX in parallel 
computing where the free water surface was assumed to be flat and therefore 
modelled as a wall with free slip, also known as the rigid lid approach.   

One result is that it is important that the guidance device stretches far enough in 
the main stream in order to guide the smolt to the desired migration path, in other 
words, the smolt guidance device is located right versus the dividing stream line. 
Another result is that it is possible to redirect the surface water towards the spillways 
at very low spilling rates which means high energy efficiency.  
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Figure 1: (a) Streamlines of the flow field in Sikfors hydropower station, 

with smolt guidance device. (b) Streamlines of the flow field in Stornorrfors 
hydropower station, with guidance device.  


