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Reliability and Availability
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Lube Oil failures is the first cause of turbines unplanned outage (GE 1991)
Contamination in Oil System is the biggest contributor to bearing failures (EPRI 2000)
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« Each User has its own definition.
 There are some similiar criterias for all them.

« High environmental or safety impact
« High production cost when Equipment isn’t running.
« High Maintenance Cost for repairing.

« Examples of Critical Equipment

« Centrifugal Compressor in FCC Unit in Refineries.
« Shoe Press in Pulp & Paper.
« Gas Turbine in Cycle Combined Power Plant.
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By controlling the presence
of water in the Lubricatyng System; an
increase of life in mechanical
elements as journal bearings, rolling
bearings and other is expected.

Source: noria
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 Planned Maintenance ‘70-'90

« Lubricant Change by time.

« Contamination in Lubricant can decrease the life of
lubbricant.

« No bigger actions around control of contamination.
« Condition-based Maintenance ‘2000

« Lubricant Change by condition.

« Contfamination in Lubricants can affect life of
mechanical elements.

« Proactive actions to avoid contamination of
lubbricants.
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Maintenance Strategies related with
Lubrication

« New Trends

« Looking for increasing of Planned Turnaround
Frequencies (from 5 up to 8 years).

* On-line condition monitoring (sensors).

- Focus on permanent oil purification. Proactive
instead Preventive or Corrective.

lloT, Al and Big Data.

SMART loT TECHNOLOGY
for MACHINE CONDITION
MONITORING
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Oill Purifiers
Autonomus 24x7 QOil Purifiers

Manpower required . . Pfuﬁg{%iz},
High efficiency

, * Thermojet. Air Stripping Technology
« Centrifuge (w) (W, p&g)

* Vacuum Units (W&p) » ISOPur. Balance Charge
Aglommeration Technology (v)

Medium-High efficiency
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Oil Purifiers
Thermojet [@ES ISOPur

+VDC Electrodes @
Water Vapor Vents p ' ,
To Atmosphere /J =

or
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% > “Agglomerated” \; »
. VWV - = larger particle Centrifugal .
oo™ % . - / clusters SQparator | g~

L -VDC Electrodes

Smaller
particles

(A Particles are passed across high-voltage electrodes,
inducing a charge on the particles (+) and (-) in
separate paths.

(2 Oppositely charged particles are mixed and are attracted
to each other, forming larger particle clusters.

(3 Particle clusters are more efficiently filtered or
removed by centrifugal separators.
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Oll Purifiers

Permanent Qil Purifiers are specified by End Users or
recommended by OEM’s.

Thermojet: Repsol, Petrobras, PEMEX, Elliot, GE among
others for Critical Turbomachinery in Refineries.

ISOPur: GE for Gas Turbines.
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GE has performed extensive studies to validate the use
of Balanced Charge Agglomeration technology. A
recent test on seven 7FA+e turbines with this
technology installed was run for 75 days while
performing routine colorimetric sampling. The results of
this test can be seen in Figure 3. Note that the results
for two turbines are shown. The other five have been
removed for clarity. All turbines exhibited similar
results.
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Cases
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Turbocompresor in
Refinery.

Oil Analysis every two
months.

Intermitent Oil
Purifier Application
(33% of time).

Average ppm of
water around
1,000 ppm.
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Water Content in Turbo Compressor
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New Moisture Level (ppm)

10,000 5,000 2,500 1,000 500 250

Ralling Rolling Rolling Rolling Rolling Rolling
IElement | Jaurnal |Element | Journal | Element| Journal | Element| Journal | Element| Journal | Element | Jourmnal | Elemert §Jeurmal

0000 23 | 16 | 33 | 19 | 438 2.3 T4 | 29 | 12| 35 (162 43 | 26.2) 55

25000 | 16 13 23 | 1.6 | 33 1.9 54| 24| 7.8 29 | M2| 35| 18.2) 46

10,000 14 | 1.2 | 20 1.9 3.3 1.9 | 4.8 23| 63 | 28| 11.2) 35
5,000 1.4 1.2 23| 1.6 | 3.3 19| 48 | 23| 78] 29
2,500 16| 1.3 | 2.3 1.6 | 3.3 19| 54 24

Current Moisture Level (ppm)

500 1.4 1.2 | 23 1.6
250 1.5 1.3
100

Increase of life in journal bearings of 90%
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Cleaning of the System

Critical. MPC > 40
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Gas Turbine in
Power Gen.

Oil Analysis every
six months.

No Action until
MPC is higher tan
30.

Valve stick
occurrence.

Unplanned
turnaround and
performing of
cleaning. Uptime
90%.
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* Permanent Oil
Purifier
Application
(100%).

* No Varnish

events.

* No Unplanned

Turnaround.
Uptime 100%

&
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Recommendation

» Use permanent QOil Purifiers for removing water, particles, gases and
varnish in Critical Equipment. Operate 24x7.

« Add on-line condition monitoring devices to get more data around
contamination presence and act quickly.
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Conclusion

- New Operation requirements, require more Reliability and
Availability in Critical Equipment.

 Tribology or Lubrication Engineering Best Practices need to be
spread and applied in Industry.

« Strategy of On Line Monitoring and 24x/ Qil Purification are good
tools for increasing Reliability in Mechanical Elements of crifical
Equipment in Refineries, Power Gen Plants, Off-Shore Platforms, efc.
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5 Questions?
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