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On September 19, 2016, Oil Filtration Solutions Ltd. (OFS) was contacted by the Chief Engineer 

from the Canadian Coast Guard Ship Cape Roger, who was experiencing a significant water 

contamination issue on the FRC Miranda Davit hydraulic system (600-liter oil reservoir).  He was 

seeking a low-cost solution to remove the water from the system and hydraulic oil, without 

replacing the hydraulic oil or decommissioning the hydraulic power pack, as the vessel was on 

emergency search and rescue standby.   This brief report provides an overview of the use of 

Generation 2 Filtration™ (G2F) to solve the contamination problem. 

 

We introduced one of our Generation 2 Filtration™ (G2F) mobile filter carts, used to provide 

constant filtration of the oil while the vessel was in port, without having to run or decommission 

the hydraulic power pack.  

 

Once the concertation of water reached a manageable level, they installed a permanent G2F 

high-pressure filter unit, affording the removal of the remaining water and contamination when 

the hydraulic system was in operation while at sea.  This particular hydraulic system operates in 

an extreme harsh environment on the deck of the vessel, however with the use of G2F, the 

system and oil will continue to be free of water and ultra-fine contamination, dramatically 

extending the life of the hydraulic system and oil with operational safety, reducing operating 

costs, and improving the reliability and operation of the equipment.   

 

The G2F bypass filtration technology is a bypass filter, with the unique ability to remove solid 

particulate down to 1-micron and water at 99.97% on a single pass from oil at a low cost, 

dramatically prolonging the oil and the equipment.  Applications include hydraulic, transmission, 

gear, thermal, and diesel engine oil, and with the ability to filter heavy weight gear oils up to 400 

cSt (For more information visit www.generation2filtration.com) 

  

OVERVIEW 

http://www.generation2filtration.com/
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 Mobile Filter Cart 

The G2F mobile filter carts are used to polish oil before use, or to provide continuous filtration of oil whereby 
a source of pressure for oil supply to a permanent G2F filter unit is unavailable, or situations such as this, 
requiring the immediate removal of water from a highly contaminated hydraulic system vital to the crew and 
operation of the vessel, without incurring downtime. 
 
The filter cart (model G2F-POR102, operating at 110 volts, flow rate of 6 liters/minute) obtained oil supply 
from an existing port located at the bottom of the reservoir, and returned the G2F polished oil back to the 
reservoir via the filler port, located on top of the tank.  
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Results Using G2F 

Unfortunately, an oil sample was not taken prior to using the G2F filter cart.  However, the 
appearance of the oil indicated a significant water contamination problem.  An oil sample was 
taken after 24 hours of filtration and six (6) G2F filter elements. The oil tested having 1.1272 % or 
11,272 ppm of water and an ISO cleanliness code (measuring particulate) of 17/15/12 (Appendix 
1.0).   
 
Although the oil still contained water, it tested to be two (2) ISO cleanliness codes cleaner 
(measuring particulate) than the ISO cleanliness grade of brand new unused hydraulic oil, having 
only 758 pieces of dirt per 1 ml of oil > 4 microns in size, while new oil has 1,247 (Appendix 1.0).   
 
The Chief Engineers and crew continued to use the mobile filter cart while the vessel was on 
stand-by between search and rescue calls.  Eight days and 18 replacement elements later, on 
September 28th the oil tested to contain just 0.3066% or 3,066 ppm of water, a reduction of 8,206 
ppm or 72.79%. A permanent G2F filter unit, model G2F-HP250 was then installed the same day 
(Pic. 1.1) to remove the remaining water and any future contamination while the vessel is in 
operation. 

 
The Chief engineers then installed a permanent G2F high-pressure filter unit, rated for 
hydraulic reservoirs up to 800 liters and operating at oil pressure up to 4,500 psi. 
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The laboratory report (appendix 1.0) from Gastops laboratory in Mount Pearl, NL, Canada, 

validates the ability of G2F to remove water and ultra-fine contamination, reclaiming the 

oil, cleaner then brand new unused hydraulic oil, while the hydraulic system was in use.   

Most industrial equipment recommends no more than 250 ppm of water.  Oil analysis 

laboratories consider 100 ppm negligible or no water present, while the hydraulic oil in this 

power pack, running 2-3 hours per week, in a moisten laden harsh environment, tested to 

have only 19 ppm or no water by laboratory standards, virtually eliminating acid and 

varnish formation and associated negative effects on the hydraulic system.  More 

importantly, the ISO particle count shows the oil is now cleaner than the ISO cleanliness 

grade of brand new unused hydraulic oil, exceeding the recommended ISO cleanliness 

requirements to maximize hydraulic component life (Appendix 2.0 & Appendix 3), 

eliminating  the need to replace the oil, as hydraulic oil will last indefinitely if kept clean, as 

long as it is not subjected to abnormal high temperatures resulting in thermal breakdown 

of the oil. 

 

Table 1.0 – Laboratory test results showing percentage of water and ISO cleanliness 

codes of hydraulic oil on the Miranda Davits hydraulics using G2F. 

 
 

 

 

 

 

 

 

 

Laboratory Findings 
 
 
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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After taking an oil sample on September 24, 2018, we inspected and replaced the G2F 

element.  It was highly contaminated (pictured below left) with ultra-fine contamination, 

reducing its ability to remove addition dirt from the hydraulic system.  Although the oil was 

visually clean in the reservoir inspection/sight glass (pictured below right), regular element 

changes are required to maintain clean oil.  It is our recommendation to visually inspect 

the element monthly and replace if necessary.           

             

            

 

 

 

 

 

 

 

 

 

 

 

       

        Dirty G2F Filter Element                                                     Tank Sight Glass 

 

The used G2F element will identity hydraulic problems before they become costly repair 

ventures (Appendix 4.0).  Regular element inspection is highly recommended. 

Visual Confirmation 

 
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Implementation of Generation 2 Filtration™ offers several measurable cost-saving benefits: 
 

1. Without the use of G2F technology, it would have been a time-consuming task (downtime) 

and a costly venture to flush the hydraulic system, pumps and hoses, and to replace and 

dispose of 600 liters of oil, while taking the vessel out of commission.  More importantly, the 

usual process of flushing would not remove all water from the oil contained throughout the 

hydraulic system.  G2F got it down to just 0.0019% or 19 ppm and continues to polish the 

hydraulic oil while the vessel is in operation today.     

 

2. The oil was not replaced:  

o Saved the cost to purchase 600 liters of new oil ($2,000). 

o Saved the cost to dispose of 600 liters of the contaminated oil ($500-$700). 

o Reduced the vessels GHG emissions and associated environmental impact. 

 

3. After 2 years ISO cleanliness level of the oil is still maintained cleaner than the ISO cleanliness 

grade of brand-new unused oil, dramatically reducing mechanical wear while greatly 

improving equipment reliability (Appendix 5.0). 

 

4. The permanent filter unit will continue to keep the oil clean, dramatically prolonging the life 

of the hydraulic system (Appendix 6.0).   

 

5. If a permanent G2F filter unit was installed prior to the water contamination issue (at a cost of 

less than $2,500 installed), regular element inspection and replacement would have identified 

the problem in its infancy stages, dramatically reducing the mechanical wear, time, and cost 

to clean up the oil (Appendix 4.0). 

 

6. The installation of the permanent G2F unit was able to keep the oil clean on this application 

that is used infrequently.  The more the power pack is in use, the greater the amount of G2F 

filtration, and would provide greater results on powerpacks that are used frequently such as 

steering, aqua-masters, or CPP systems, and provide a return on investment (ROI) in a 

relatively short period of time due to savings on oil, with larger returns on reduced 

mechanical wear, extended component life, and reduced downtime. 

 

 

 

Benefits & Cost-Savings 

 
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Appendix 1.0 –  
Laboratory Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Appendix 2.0 – Recommended  
ISO Cleanliness Levels  
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Appendix 3.0 –   
Cat Oil Analysis Guide 
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water while 
the vessel is in operation at sea. 
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Appendix 4.0 –   
G2F A Diagnostic Tool  
ISO Cleanliness Levels  
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Reducing the amount of solid particulate in oil dramatically increases the life of the oil and the 

equipment it lubricates, and the Life Extension Method for particulate estimates this value.  

Assuming the hydraulic oil was only (1) one ISO dirtier than brand new oil at a 18/15, in 24 

hours of filtration G2F reduced it down to a 17/15/12 or 15/12 using the oil ISO coded system, 

increasing the life of the hydraulic system by a factor of (2) two. 

 

 
 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 5.0 –   
Life Extension Method (Solids)  
ISO Cleanliness Levels  
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 
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Water, emulisified or free-standing dramatically decreases the life of the oil and equipment as 

evident by the Life Extenstion Method (LEM), indicating the increase in hydraulic system life 

by reducing the water content of the oil.   By installing G2F the water content in the Davits 

system was reduced to 19 ppm, increasing the life of the hydraulic system by a factor of more 

than (10) ten.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For more information on the Life Extension Method please visit: 

https://www.machinerylubrication.com/Read/95/machine-life-extension 

 

 

Appendix 6.0 –   
Life Extension Method (H2O)  
 
 

ISO Cleanliness Levels  
 
 
 
 
 
 
 
 
 
 
 
Once the oil and system are cleaned up, it is very easy for G2F to keep it 
clean with monthly element inspections and replace if necessary. 

 
 
 
 
 
 
 
 
G2F-HP250 permanent installation was made on 
September 28, 2016 to remove the remaining water 
while the vessel is in operation at sea. 


