
In most cases where a hard body passing 

through the trash rack or a similar occurrence 

causes a small amount of initial damage to a 

runner blade, the detrimental effects are 

cumulative: the initial damage causes 

cavitation, the cavitation causes erosion, the 

erosion intensifies the cavitation...

This makes early detection of any damage 

important.   

High-sensitivity cavitation 

monitoring



Monitoring

A simple cavitation monitor yields only a 

(rather inaccurate) estimate of the total intensity 

of cavitation in the turbine. 

In the initial phase of the damage development, 

the change in the mean total cavitation intensity 

is usually too small to be detected. Thus, a 

simple cavitation monitor will typically fail to 

detect the initial small damage. 



Monitoring

The ability of the multidimensional monitor to 

distinguish between cavitation developed in 

separate water volumes, makes it more 

sensitive. An experiment showing this was 

made on a bulb unit (see next figure). 

One guide vane was shifted slightly from its 

optimal setting. The resulting change of 

cavitation is looked for in the total intensity  

and in the intensity in the related spatial cell. 



Monitoring

There was no observable change in the total 

intensity, but the change in the cell was clear: 
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Monitoring

The multidimensional cavitation monitor

distinguishes between turbine parts. It delivers 

independent estimates of the intensity of 

cavitation close to each runner blade. Thus, the 

small initial change is not compared to the total 

intensity of all the blades but, instead, to the 

intensity of the damaged blade only. This makes 

the monitoring sensitivity higher by a factor 

equal to the number of runner blades.



Monitoring

The multidimensional cavitation monitor also 

distinguishes between the contributions to the 

cavitation on one runner blade that result from 

the flow disturbance provoked by each  guide 

vane. If the cause of the cavitation change has 

to do with the degradation of a guide vane, the 

sensitivity will be higher by a factor equal to 

the number of runner blades times the number 

of guide vanes.   



Monitoring

A typical screen of a 

Korto multidimensional 

cavitation monitor



Monitoring

Resolving 
runner 
blades

Resolving 
guide 
vanes



Monitoring

Resolving 
guide 
vanes

Resolving 
runner 
bladesThe cavitation monitor as 
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Applications of the cavitation monitor

 Acceptance test  

- check of the cavitation threshold height 

- check of the true cavitation quality of 

a prototype turbine 

- check of the cavitation predictions based 

on model tests

 Assessment of the results of refurbishment, 

uprating and other changes on a turbine

 Comparison of turbines



 Diagnosis of the causes of non-optimal 

turbine cavitation characteristics, 

check of repair results

 Monitoring cavitation in a turbine, 

early detection of detrimental effects

 Optimisation of the turbine and plant 

operation for minimal cavitation erosion

 Optimisation of the overhaul schedule

 Diagnosis of other dynamic processes by 

means of cavitation


