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Figure 1 1770RPM hold point data - In proximity to 120Hz 

 
Figure 2 1770RPM hold point - In proximity to 60hz 
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Figure 3 1770RPM hold point - in proximity to 30Hz 

3.2 GRID SYNCHRONIZATION 
At grid breaker closure a relatively significant impulse response was measured. The synchronization 
at breaker close was not ideal. It is recommended that the plant investigates the phasor and 
synchronization operations. The impulse response shows damping takes approximately 25 seconds 
to reach typical amplitude. The torsional impulse indicates that strain on the TG during this time is 
excessive and this may have an impact on cumulative damage to the TG rotor train components. 
Modes primarily participant in this impulse response are subsynchronous modes below 15Hz. 

 
Figure 4 Torsional impulse response at breaker close. 
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4 POWER ASCENSION MEASUREMENTS 

4.1 100MW 
Two torsional frequencies are detected at 117.298Hz and 124.315Hz. As the unit continues to heat 
soak, these frequencies will drop lower.  

 
Figure 5 Full torsional spectrum at 100MW 

 
Figure 6 120Hz torsional spectrum at 100MW 
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Figure 7 60Hz torsional spectrum at 100MW 

4.2 550 MW 
Two torsional frequencies are detected near 120Hz at 117.002Hz and 124.065Hz. The unit is heat 
soaked and the HP section is up to temperature. There are no significant changes between this load 
and higher power.  

 
Figure 8 Full torsional spectrum at 550MW 
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Figure 9 120Hz torsional spectrum at 550MW 

 
Figure 10 60Hz torsional spectrum at 550MW 
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4.3 760MW 
As expected there is not a significant change between the 550MW and 760MW torsional natural 
frequencies near 120Hz. The closest torsional natural frequencies are 116.976Hz and 123.992Hz. 

 
Figure 11 Full torsional spectrum at 760MW 

 
Figure 12 120Hz torsional spectrum at 760MW 
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Figure 13 60Hz torsional spectrum at 760MW 

5 MAJOR TRIP EVENT  
An LVDT failed on one of the turbine governor valves. The TDMS detected torsional oscillations 
prior to the TG trip from load which indicated a turbine load problem. The TG trip produced strains 
at the telemetry site in excess of 1/3 material yield. The dynamic range of the TDMS sensor was 
able to capture this event. The telemetry survived the peak torque and continued to operate.  

 
Figure 14 Trip from load following torsional disturbances related to valve control failure. 
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6 CONCLUSION  
The required torsional test was completed successfully and validated across a range of TG loads. 
The torsional natural frequencies are acceptable and have margin away from the forced frequencies 
of 60Hz and 120Hz. The TDMS recorded several events of interest during the torsional test 
including detecting the governor valve LVDT failure as it occurred by detecting a change in the TG 
torque followed by unsuccessful control attempts.  

 

 

 




