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A catastrophic failure of a high performance disc coupling connecting the speed 
increaser and LP compressor in a VFD controlled 18,300 HP motor/speed 
increaser/LP compressor/HP compressor train, led to months of reduced plant 
operation while the root cause of the failure, and corrective action, both outlined 
in this Case Study, were determined. 
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Speed sensor 
on LS gear 

shaft (used for 
torsional 

measurement) 
confirmed 

existence of 
pulsations
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�=1.1% 

�=1.6% 

Damping estimation from 
the response around the 

natural frequency

Seems to confirm the 
popular assumption that 
trains w/ disk/diaphragm 
couplings have 1.6% of 

critical damping
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Where:
tr = response time
It = train inertia
fd = desired speed
fa = actual speed
Tl = limit torque



Turbomachinery Symposium 2008

����*�����&�	�+
������*�����&�	�+
��

• Initial discussions 
w/ vendor showed 
speed feedback 
signal to be filtered

• Further 
investigations 
revealed the 
existence of an 
unfiltered branch
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Torsional Model Damping Estimation

Torsional Response @ Gear Shaft
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6817 
6756 
6669 
6498 
6389 
6303 
6233 
6082 
5890 
5738 
5479 

23 .75 @ 96.25 5312 
33.75@ 88.125 5183 
35.625@ 86.875 5121 

4982 
34 .375@ 88.125 4933 
25.625@ 95 4838 
18 .75@ 100 

4790 


