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With the increase of intermi�ent renewable energy sources in the 
electrical network, the Pumped Storage Powerplant (PSP) is already a key 
solu�on for providing stability and ensuring peak regula�on, frequency 
control or voltage support for the electrical grid. 
 
PSP technology is well posi�oned in terms of power output capacity but 
it s�ll has a high poten�al for improvement in terms of response �me to 
increase its capacity for opera�on in ancillary services markets. Faster and 
more frequent changes between pumping and genera�ng modes are thus 
requested, together with a greater opera�on of the machine under off-
design condi�ons. 
 
In turbine mode, their characteris�c curves can have an S-shape where 
the water flowing through the runner is highly unsteady, genera�ng high 
pressure fluctua�ons and strong dynamic loads on mechanical parts.

Drawing and Creo model of SGI-TP001 Runner
Test report: 4 Quadrant
Technical report: runner design method
Patent applica�on FR1909861 

Using an innova�ve design method, the runner SGI-TP001 was designed 
from an ini�al runner already in use. This new pump-turbine runner has a 
much less pronounced S-shape than the ini�al runner and the efficiency 
remains similar. This runner has been tested on the hydraulic pla�orm 
TM1. Tests on the 4 quadrants have been performed.
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FLARED PUMP-TURBINE
An efficient design to reduce S-shape
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