
Integrally Geared Compressor Failure due to excessive pipe strain
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Integrally Geared Compressor

• 2 compressors coupled together

• Integrally Geared Compressor 
• 4 stage compressor (Propane)

• Integrally Geared Compressor 
• 3 stage compressor (Ethylene)

• Motor
• 15,000 HP
• 1200 RPM

Propane



Turnaround Scope
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Sequence of Events
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Propane Compressor Radial Vibration 

1st stage X 1st stage Y

2nd stage X 2nd stage Y
33 mils pp



Propane Compressor Coastdown



Findings –
Laby & DGS seals
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Damaged laby

Sheared Retainer bolt
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Findings - Hirth Tooth Coupling Damage



Findings - Volute & Back of Impeller Rub
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Potential Causes
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Potential Causes



Primary Cause
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Piping System

Ethylene
Compressor
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Propane
Compressor



Reassembly after Failure
• Defined sequential order of piping 

connection/installation 

• Defined communication plan onsite to 
ensure coordination of different discipline 
crews to achieve defined sequence

• Unchocked spring cans before installation 
and adjusted during installation to ensure 
adequate load setting

• Implemented QA/QC and check sheets

• Engineering witness points at all piping 
reassembly monitoring volute deflection

• Updated site procedures



Reassembly after Failure

• Gearcase levelness Checks 
performed 

• Determine deflection 
effect 

• Determine twist effect
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Side View

Top View
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