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Water Content, ASTM D6304,
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Ruler, ASTM D6971, Phenolic
(%)

Membrane Patch

Colorimetry, ASTM D7843
Foaming Characteristics,
ASTM D892
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Hydro Steam Gas Aeroderived
Gas
Cntical turbine beanngs beanngs beanngs Beanngs
components guide vanes control qears Control Systems
control system system control system
Speads, rpm 20-600 =3,000 3000-7,000 10,000
il sump temp., 40-60 40-70 50-95 =150
*C
Hot spot peaks, 75940 a80-150 190-280 =300
°C
Unfavorable (water) (steam) air High Temp,
impact AIr Ar high temp. Watar (peaking)
il Life (Years) 10-20+ 10-20+ 3-10 1-2
Current (2010) capacity by initial year of operation and fuel type _
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Source: U.S. Energy Information Administration, Form ElA-860 Annual Electric Genermator Report
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« FW Pump Valve
Sticking

+ Unit was shut-down for

30 hours to investigate

the problem
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s ALSTOM

ALSTOM (Switzerland) Ltd
Brown Boveri Strasse 7
CH-5401 Baden, Switzerland
Phone: +41 (0)58 505 58 66
Fax:  +41(0)58 50569 77
www.power.alstom.com

C.C.JENSEN BENELUX BV
George ).T. Janssen

Global Segment Manager Power
Marconistraat 7

2809 PH Gouda

Netherlands

Baden, Februar 04, 2013

Your Ref. Your Mail of 15.01.2013
Our Ref. Ltr1 cjc VRU

Acceptance of VRU for Lube Oil treatment on Alstom Turbines
Dear Mr. Janssen

We herewith confirm that your product VRU 27/108 may be used for the permanent treatment of the lube and
control oils on all Alstom Gas and Steam Turbines. Connected to the oil reservoir in “kidney loop” mode it can be
operated without limitation with the turbine in operation or shut down.

We are running long term tests with various products. The VRU of C.C.Jensen has shown the best results in
removing varnish precursors, continuously keeping the varnish potential at very low level (MPC < 10) and keeping
the oxidation in the oil very low.

In addition the use of the VRU has shown to improve the air release property of the lube oil, probably a result of the
lower number of fine particles due to the continuous fine filtration.

There have been no negative effects on the oil additives.

We recommend the continuous use of VRUs on Gas Turbine lube/control oils to avoid malfunctions on hydraulic
devices and to extend the service life of the oil fillings.

Kind Regards

T

Peter Jaeggi
Manager Operations

.

Thermal Services — GT Product Line — Product Centre Baden

ALSTOM Power O&M Ltd
Department TSGY-G1
Brown Boveri Strasse 7
5401 Baden, Switzerland

Phone: +41 - (0)58 - 505 58 66
Mobile:  +41 - (0)79- 239 71 17
peter.jaeggi@power.alstom.com

GE Global Parts &
Products GmbH

Brown Boveri Strasse 7
5401 Baden
Switzerland

Tel.: +41/(0)58 505 58 66
WW.ge.com

January 22, 2018

Bryan Holden

C.CJensen Ltd

Unit 26 Enterprise City
Meadowfield Avenue Spennymoor
Co Durham. DL16 6JF.

Dear Bryan:

In response to your mail of January 10" 2018, herewith confirm that your product
VRU 27/108 may be used for the permanent treatment of the lube and hydraulic oils of
our Gas and Steam Turbines,

Connected to the oil reservoir in *kidney loop” mode it can be operated without
limitation with the turbine in operation or shut down,

In our fleet with O&M contracts we had the chance to gain experience in long term use of
various products. The VRU of C.C.Jensen has shown to be effective in removing varnish
precursors, contiruously keeping the varnish potential below MPC=10 and keeping the
oxidation in the oil very low.

In addition the use of the VRU has shown to improve the air release characteristic of the
lube oil; probably a result of the lower number of fine particles reduced by the
continuous fine filtration.

There have been no negative effects on the oil additives,

I can recommend the use of VRUs on the turbine oils of our projects to avoid
malfunctions on hydraulic devices and to extend the service life of the oil fillings.

Sincerely,
\

T

P. Jaeggi
Lead Operations Engineer
Clobal 0O&M
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Lubrication, Maintenance and Tribotechnology LUBMAT 2014, Manchester, UK
Paper number: L141082

Lubricant Varnishing and Varnish Mitigation

M. G. Hobbs '. P. T. Dufresne Jr. '

LEPT. 4772 50" Ave. S.E. Calgary, AB, Canada.
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Lubrication, Maintenance and Tribotechnology LUBMAT 2014, Manchester, UK
Paper number: L141082

Lubricant Varnishing and Varnish Mitigation

M. G. Hobbs 1, P. T. Dufresne Jr.

VEPT. 4772 50® Ave. S.E. Calgary, AB, Canada.

Varnish, produced by lubricant degradation. causes increased wear, filter plugging. restricted flow. poor
heater/cooler performance and valve sticking in a variety of industrial applications. Gas turbines (GTs) are
especially sensitive to varnish-induced valve sticking which causes unit trips and fail-to-start conditions. The lost
production arising from 1 such event can easily cost a typical GT operator up to $480.000 US per day.

Given the magnitude of these potential losses, it i1s astonishing to discover that approximately 40% of the 192
power plants surveyed by Exxon Mobil reported experiencing varnish-related problems [1]. Indeed, the largest GT
supplier in the world (General Electric, GE) anticipates that all users will experience varnishing over time [2]. For
this reason, GE recommends the use of varnish removal systems to mitigate the risk associated with lubricant
varnishing in the power generation mdustry.

Given the magmtude of these potential losses. it 1s astomshing to discover that approximately 40% of the 192
power plants surveyed by Exxon Mobil reported experiencing varnish-related problems [1]. Indeed. the largest GT
supplier in the world (General Electric, GE) anticipates that all users will experience varmishing over tume [2]. For
this reason. GE recommends the use of varnish remowval systems to mutigate the risk associated with lubricant
varnishing in the power generation industry.



2.1 Whatis Sludge & Varnish?

Shudge 1s a soft, sticky type and high-molecular weight substance of polar nature that tends to
agglomerate and grow mio lager molecules, and deposlts on metal smIace m the lower
temperature zones (Overgaag et al, 2009). Sludge has 1 e Mk
ability to change its physical form by temperature, flow and
time functions (Overgaag et al, 2009). As the ol
temperature mcreases from 20 to about 60°C (temperature
interval differs depending on o1l type, some cases requires
till 70-80°C), most sludge msolubles go back mto solution

mstantly. When the temperature drops fo about 43°C.  Figure 6: Sludge in Turbine Oil
insoluble agglomeration process starts again which may take

between 1 and 72 hours unlike the msoluble mstant dissolve. As seen m figure 7. cooling
process takes longer.
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