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Filtration of Turbine oils



Comments from the field

We need 2 lifting pumps, it is supposed be only one

We had a turbine trip due to the hydraulic control system

We have changed the oil and after 6 months we have problems again

We have to change inline filters more often

We have vibration problems

Bearing temperatures are slowly increasing

Our centrifuge was full of tar

All related to varnish and sludge... 
how to remove and avoid it?
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Field experiences





Varnish on turbine components
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Target: MPC Value always < 15
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Control system oil pressure



Tank oil temperature



Control system vibrations



Rya1.  Temperature Radial bearing 1
        (Data superimposed on same graph)









Varnish Trendline with VRU on Siemens 501F, case: Florida







The results







The results



Where did the varnish go?



Other parameters
are improving too !



The particles
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The particles



And nano particles?
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Foam  &  Air release   



Foam  &  Air release   



Demulsibility
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Contamination Control
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The Problem



In the past
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The results
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The results

















The results



Partner ship with OEM’s



Filter positions
in an oil system



Filter positions in an oil system
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System Flushing
&

Tank Cleaning



Turbine oil system cleaning

Oil analyses
Can oil be re-
conditioned

Filter oil

Oil reconditioning
by filtering

Enough time 
to clean oil 

before 
draining

Drain oil from tank and 
dispose

Oil analyses.
Parameters 

OK

Drain oil from tank to 
external storage tankTo oil disposal

no

yes

yes

no

Order new oil

yes

no

Order new oil

Drain oil from tank 
and dispose To oil disposal

External storage tank
as re-use oil Select (extra) oil for

 tank re-filling

Tank filling over filter

Start Turbine
+

Additional filtering

24 / 7
filtering

Tank cleaning
- lint free cloths

        - wiper (silicon free)
       -  ice blasting

Tank 
cleaning

Flushing of 
pipes

yes

no

Flushing actions
incl. online filtering till required 

cleanliness class is reached

Select 
flushing 
media

yes

no

New oil
(if possible filter 
oil before use)

Re-use oil
(if possible filter 
oil before use)

Special flushing fluid

Extra tank 
cleaning 
action yes

no

Tank cleaning
- lint free cloths

       - wiper (silicon free)
       - ice blasting

Drain oil

to oil disposal
to re-use oil tank

to new oil tank



Field example: Power Station Salzburg, Austria



Salzburg AG       Varnish on valves



Salzburg AG       Start-up







Some final comments



ASTM MPC values vs. CCJ MPC values 
procedure 



We don’t need filtration, 
we drain the oil !

Or Not?







Just replace the oil?



We want Mobile Equipment

Or Not?



We move from turbine to turbine, or not  ?



The customer decides, but...

We move from turbine to turbine, or not  ?



Mobile Equipment

Sure?



http://www.google.nl/url?sa=i&rct=j&q=air+products&source=images&cd=&cad=rja&docid=cwVFPgSlgQOynM&tbnid=PD9dK4m8K5fCPM:&ved=0CAUQjRw&url=http://shell-eco-marathon.hszuyd.nl/sponsoren&ei=_owzUe_pFIXLhAf53ICIBA&bvm=bv.43148975,d.ZG4&psig=AFQjCNH1roqlw22udst5VGffRkxh6MTksg&ust=1362419320050004




The results



Different types of varnish



We move from turbine to turbine, or not  ?
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We move from turbine to turbine, or not  ?



Additional comments



Filtration is more than just installing a filter

http://www.youtube.com/watch?v=aMb6IZGsJLs


• Plant surveys
- Mapping all oil systems incl. sampling point positions
- History (components, oil analyses, oil changes ….)
- Define critical systems incl. risk/cost evaluation
- Waste management

• CCJ has great scientists

• Special build In-house test centre

• Many lab tests

• Test centre for oil suppliers

Together we can innovate

BUT MOST IMPORTANT

Sharing knowledge  visa versa about 
field experiences (oil and system 
performances, costs & benefits)



Thank you for your participation !



CJC™ Filtration
Techniques



CJC™ Fine Filter “HDU” and “PTU”



CJC™ Fine Filter Separator “PTU”



Water removal efficiency



•
•
•
•
•
•

Water removal efficiency



CJC™ Fine Filter Separator “PTU”



Facts and figures
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The VRi insert
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Facts and figures
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Facts and figures



How to change your inserts



VRU vs. Electrostatic



Kuala Langat Power Plant, Malaysia



VRU versus Electrostatic















Oil operating temperatures:
Tank: 66ºC
Thrust bearing: 66ºC
Turbine bearing: 80ºC
Gearbox: 85ºC
Generator bearing: 64ºC
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VRU – Varnish Removal Unit
Installed at Energyworks Cartagena
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Oil samples taken 
at the VRU inlet vs. 
outlet

The results





Phosphate Esters
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Properties of Phosphate Ester
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Consequences of degraded PE



Efficiency of the acid neutralization media’s



Oil analyses



How to optimize your system
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How to treat the contaminations in a PE



BUT


