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CUSTOMER STATEMENT

Manager of Operations & Maintenance: 
„Before installation of the CJC™ VRU, we 
were experiencing failed gas valve servo(s) 
just about every start. We tried other varnish 
removal units, but we were not getting the 
results we wanted. After we installed the 
CJC™ VRU, within a short time, the varnish 
problems we were experiencing, diminished. 
Our varnish levels dropped very low and we 
have not experienced servo problems since. 
We are very satisfied with the results and 
now have again the confidence of a com-
plete start once the start button is pushed.”

Application Study 
written by:

Mr. Axel Wegner
Power Segment Manager

C.C.JENSEN Inc. USA

2014

CUSTOMER
Major Power Plant in South Carolina, USA.

SYSTEM
System: 	 Combined Cycle-Natural Gas 
Turbine:	 GE7FA
Oil type:	 Mobil DTE 832
Oil volume: 	 6,000 gallons (22,712 ltr)

PROBLEM
Soft contaminants/varnish caused costly turbine 
trips even at moderate MPC (Millipore Patch Colori-
metric), UC (Ultra Centrifuge) and ISO particle count 
levels.

SOLUTION
CJC™ Varnish Removal Unit, VRU 27/108 was 
installed.

TEST
The customer installed two different filter sys-
tems for a side-by-side test:
A chemical bead filter on turbine CT1 and a CJC™
Varnish Removal Unit, VRU 27/108 on turbine CT2.
The customer would purchase (2) two solutions of 
the filter system that performed the best.

RESULT
The CJC™ VRU out-performed the competition in 
both: Oil cleanliness and operational costs/ease of 
operation since only the CJC™ VRU would effective-
ly signal a saturated filter. The customer purchased 
two CJC™ VRUs for both gas turbines CT1 & CT2 
and is very satisfied since they have experienced:

“No more turbine trips!”.

BENEFITS
Installation of the CJC™ VRU resulted in no more 
costly turbine trips. Furthermore, the customer will 
experience extended lifetime of both oil and compo-
nents and lower maintenance costs.

PRIMARY VARNISH INDICATORS

MEMBRANE PATCH COLORIMETRY
Description of Test: The process of making a patch isolates and agglomerates insoluble by-products associated with 

varnish. The color of the membrane patch provides a guideline as to the extent of varnish potential. Generally a value over 

23 is considered abnormal.
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This sample received a color result of 4.  This is below the alarm limit of 23 and is considered to be an acceptable result.

Membrane Patch Colorimetry Results:
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 1283108  1269539  1261489  1257483 Lab #:

PARTICLE COUNT

Description of Test: Particulate contamination is tested using two methods, optical and pore blockage.  Optical particle count passes the oil through a 

beam of light.  Anything in the oil which interrupts the beam is counted as a particle. This method will count soft (varnish) particles. Pore blockage particle 

count passes the oil through a calibrated mesh screen which captures only hard particulates. A significant difference in the two results may be due to the 

presence of water, soft contaminants or insolubles.

Particle Count Results:
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The difference between the optical particle count result (15/14/11) and the pore blockage particle count result (15/14/10) is not considered significant.

Description of Test: A small amount of oil in a test tube is run for 30 minutes at 17,000 RPM in an ultra centrifuge. By subjecting the sample to 

significant G-forces, we are able to extract insoluble contaminants that are much too small to be detected by normal particle counting. The amount of the 

agglomerated material is compared to a rating scale to derive the UC Value (1-8).  When the UC Value exceeds 4, a marginal condition is noted. A UC 

value exceeding 6 is considered to be a critical result.

ULTRA CENTRIFUGE

Date: 06/12/2014 05/15/2014 05/02/2014 04/24/2014

UC Results:

This sample received an Ultra Centrifuge rating of 1 indicating an acceptable result.

UC VALUE: UC VALUE: UC VALUE: UC VALUE: 1  1  1  1 

 Lab #:     1283108  1269539  1261489  1257483 
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PRIMARY VARNISH INDICATORS

MEMBRANE PATCH COLORIMETRY
Description of Test: The process of making a patch isolates and agglomerates insoluble by-products associated with 

varnish. The color of the membrane patch provides a guideline as to the extent of varnish potential. Generally a value over 

23 is considered abnormal.
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This sample received a color result of 4.  This is below the alarm limit of 23 and is considered to be an acceptable result.

Membrane Patch Colorimetry Results:
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PARTICLE COUNT

Description of Test: Particulate contamination is tested using two methods, optical and pore blockage.  Optical particle count passes the oil through a 

beam of light.  Anything in the oil which interrupts the beam is counted as a particle. This method will count soft (varnish) particles. Pore blockage particle 

count passes the oil through a calibrated mesh screen which captures only hard particulates. A significant difference in the two results may be due to the 

presence of water, soft contaminants or insolubles.

Particle Count Results:

Date:
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 1283108  1269539  1261489  1257483 Lab #:

The difference between the optical particle count result (15/14/11) and the pore blockage particle count result (15/14/10) is not considered significant.

Description of Test: A small amount of oil in a test tube is run for 30 minutes at 17,000 RPM in an ultra centrifuge. By subjecting the sample to 

significant G-forces, we are able to extract insoluble contaminants that are much too small to be detected by normal particle counting. The amount of the 

agglomerated material is compared to a rating scale to derive the UC Value (1-8).  When the UC Value exceeds 4, a marginal condition is noted. A UC 

value exceeding 6 is considered to be a critical result.

ULTRA CENTRIFUGE

Date: 06/12/2014 05/15/2014 05/02/2014 04/24/2014

UC Results:

This sample received an Ultra Centrifuge rating of 1 indicating an acceptable result.

UC VALUE: UC VALUE: UC VALUE: UC VALUE: 1  1  1  1 
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RESULT

CJC™ Varnish Removal Unit, VRU 
installed at a major power plant 

Combined Cycle-Natural Gas
in South Carolina, USA

PRIMARY VARNISH INDICATORS

MEMBRANE PATCH COLORIMETRY
Description of Test: The process of making a patch isolates and agglomerates insoluble by-products associated with 

varnish. The color of the membrane patch provides a guideline as to the extent of varnish potential. Generally a value over 

23 is considered abnormal.

Current L .a. b Analysis
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This sample received a color result of 14.  This is below the alarm limit of 23 and is considered to be an acceptable 

result.

Membrane Patch Colorimetry Results:
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PARTICLE COUNT

Description of Test: Particulate contamination is tested using two methods, optical and pore blockage.  Optical particle count passes the oil through a 

beam of light.  Anything in the oil which interrupts the beam is counted as a particle. This method will count soft (varnish) particles. Pore blockage particle 

count passes the oil through a calibrated mesh screen which captures only hard particulates. A significant difference in the two results may be due to the 

presence of water, soft contaminants or insolubles.

Particle Count Results:
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The difference between the optical particle count result (18/16/12) and the pore blockage particle count result (15/13/9) is not considered significant.

Description of Test: A small amount of oil in a test tube is run for 30 minutes at 17,000 RPM in an ultra centrifuge. By subjecting the sample to 

significant G-forces, we are able to extract insoluble contaminants that are much too small to be detected by normal particle counting. The amount of the 

agglomerated material is compared to a rating scale to derive the UC Value (1-8).  When the UC Value exceeds 4, a marginal condition is noted. A UC 

value exceeding 6 is considered to be a critical result.

ULTRA CENTRIFUGE

Date: 03/25/2014 03/21/2014 03/05/2014 03/05/2014

UC Results:

This sample received an Ultra Centrifuge rating of 2 indicating an acceptable result.

UC VALUE: UC VALUE: UC VALUE: UC VALUE: 2  1  3 
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PRIMARY VARNISH INDICATORS

MEMBRANE PATCH COLORIMETRY
Description of Test: The process of making a patch isolates and agglomerates insoluble by-products associated with 

varnish. The color of the membrane patch provides a guideline as to the extent of varnish potential. Generally a value over 

23 is considered abnormal.

Current L .a. b Analysis
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This sample received a color result of 14.  This is below the alarm limit of 23 and is considered to be an acceptable 

result.

Membrane Patch Colorimetry Results:
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 1241639  1241638  1231368  1231366 Lab #:

PARTICLE COUNT

Description of Test: Particulate contamination is tested using two methods, optical and pore blockage.  Optical particle count passes the oil through a 

beam of light.  Anything in the oil which interrupts the beam is counted as a particle. This method will count soft (varnish) particles. Pore blockage particle 

count passes the oil through a calibrated mesh screen which captures only hard particulates. A significant difference in the two results may be due to the 

presence of water, soft contaminants or insolubles.

Particle Count Results:

Date:

15/13/9 14/13/9 15/14/10 16/14/11

18/16/12 13/12/9 17/15/11

Particle Count (pore blockage)

Particle Count (optical)
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 1241639  1241638  1231368  1231366 Lab #:

The difference between the optical particle count result (18/16/12) and the pore blockage particle count result (15/13/9) is not considered significant.

Description of Test: A small amount of oil in a test tube is run for 30 minutes at 17,000 RPM in an ultra centrifuge. By subjecting the sample to 

significant G-forces, we are able to extract insoluble contaminants that are much too small to be detected by normal particle counting. The amount of the 

agglomerated material is compared to a rating scale to derive the UC Value (1-8).  When the UC Value exceeds 4, a marginal condition is noted. A UC 

value exceeding 6 is considered to be a critical result.

ULTRA CENTRIFUGE

Date: 03/25/2014 03/21/2014 03/05/2014 03/05/2014

UC Results:

This sample received an Ultra Centrifuge rating of 2 indicating an acceptable result.

UC VALUE: UC VALUE: UC VALUE: UC VALUE: 2  1  3 
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Oil samples - BEFORE installation 
of the CJC™ Varnish Removal Unit, on turbine CT2 
MPC value: 14 - UC Value: 2

Oil sampling tests, by TestOil, Varnish Analysis, US:

Oil samples - AFTER installation 
of the CJC™ Varnish Removal Unit, on turbine CT2 
MPC value: 4 - UC Value: 1

New CJC™ Varnish 
Removal Filter Insert

before filtration process

Used CJC™ Varnish Removal 
Filter Insert after filtration 

process. Contamination now 
removed from the oil system

Particles
(optical)

Before CJC™
Filtration
3/25/2014

After 3 days
3/28/2014

After 17 days
4/11/2014

After 11 weeks
with CJC™
6/12/2014

Particles 18/16/12 19/16/13 15/13/10 15/14/11

MPC value 14 14 4 4

UC value 2 2 1 1


