
Reducing Commissioning and Downtime Through 

Advanced Flushing and Lubrication System Cleaning 

Techniques



2µ - Bacteria 40µ - Human lower limit of visibility

159µ - 100 Mesh screen opening

Contribution to Reliability/Availability. Turbines



Contribution to Reliability/Availability. Turbines

Bearing failures cost 200 
MUSD/year in USA.

54% of bearing failures are related 
to contamination in lube oil 

systems.



High Velocity Oil Flushing

• Procedure carried out to clean Lubrication and
Control Systems prior to the startup of a Steam
Turbine, either during Commissioning or during a
Scheduled Shutdown/Turnaround.

• It has two main objectives: to achieve an
effective cleaning process in order to provide
greater Equipment Reliability, and to perform the
intervention in the shortest possible time, since
Commissioning and Scheduled
Shutdown/Turnaround durations can be
optimized, with Flushing becoming a Critical Path
activity.

• To achieve both objectives, ASTM D-6439
standard must be followed.

ASTM D-4378



ASTM D-6439-23. Flushing

Confidential

External High Flow Pumps. Reach Reynold number 
higher than 10,000

High Efficiency Filter Elements (Beta higher than 
1,000 for 3 microns).

On Site Oil Analysis.

Increase Temperature. Apply vibrations.



Q – Flow (l/min)
γ – Kinematic Viscosity (cSt, mm2/s)
d – Inner Diameter (mm)

Importance of Velocity



ASTM D-6439. Evolution

Air Compressor driven by Steam Turbine in FCCU Refinery. 
Flushing performed in Nov 2000, versus Oct 2025



✓ Increase Reliability in Startup up to 50% (less probability of infant mortality)

✓ Reduce time performing flushing, impacting  directly to Commissioning 

Schedule. Reduction time down to 50%.

✓ Increase Reliability for Normal Operation Cycle.

✓ Technical support.

Most important Benefit: Perform a high 

level cleaning in the shortest time!

Benefits



Case Study
HVOF Centrifugal Compressor



Case Study: Centrifugal Compressor in Italy

TRADITIONAL APPROACH

System pumps and filters utilized for initial flushing

ISO Cleanliness level extremely difficult to achieve

Project delays and high associated execution costs

Total Timeline: ~40 Days

HVOF ADVANCED APPROACH

External high-flow flushing and filter skids

Strict ISO Cleanliness achieved in record time

Compliance with Mining HSE standards

Total Timeline: 22 Days

50% TIME REDUCTION
REDUCTION

HVOF Setup: External Flushing & Filter Skids Onsite



P&ID and evolution of ISO Cleanliness

Case Study. Centrifugal Compressor in Italy



Flushing Skid

Extern
alFilter

Skid

Case Study. Centrifugal Compressor in Italy



Case Study. Total Operational Benefit



Varnish Prevention and Removal



ASTM D-6439-23. Varnish Removal

The 1999 version of ASTM D-6439 did not mention varnish extensively. However, in more recent versions, the subject is 
addressed in much greater detail, and several methods are suggested for performing flushing procedures aimed at 
varnish removal



LEAD WITH PASSION,
DELIVER WITH VALUE.

Conclusion

• Perform Flushing Procedure according to Best

Practices of ASTM D-6439-23. Focus on

Turbomachinery, Rolling Mills, Hydraulic Systems.

• Develop technical procedures to include in tender

process. Don’t just include “Flushing” in scope.

• Review with OEM’s and update Procedures. Most

of existent equipment were installed several years ago

when Normative scope was different.

• Varnish Removal & Prevention. Analyze case by

case, in order to recommend action to prevent/remove

varnish. Several options in the Market for this approach.

Be a Reference. Leave a 
Legacy!



Confidential

Questions
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