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- I TH A : ASTM D02.C0.01 WK13070 Ol Ao Bt 7|Z= #2
(Committee D02.C0.01 on Turbine Oil Monitoring, Problems and Systems)

MPC AE Condition Scale
Normal Monitor Abnormal

<15 15-29 30-40 >40

@O HYl|g & 254 : “ASTM D4378- 20 (Standard Practice for In-Service Monitoring of Mineral Turbine Qils
for Steam, Gas, and Combined Cycle Turbines)
@ QI4to|AH| 2 EHC M| 0] : ASTM D8323-20 (Standard Guide for Management of In-Service Phosphate
Ester-based Fluids for Steam Turbine Electro-Hydraulic Control (EHC) Systems)

MPC AE Condition Scale

Normal Attention Corrective Action
=
g4 Fol) (A1)
<20 20-30 >30
ﬂﬂlh/ Designation: D4378 - 20 . Designation: D8323 - 20
ML
Standard Practice for Standard Guide for
In-Service Monitoring of Mineral Turbine Oils for Steam, Management of In-Service Phosphate Ester-based Fluids for
Gas, and Combined Cycle Turbines' Steam Turbine Electro-Hydraulic Control (EHC) Systems'
MPC—uvarnish test D7843 20 dE-increased amount of Membrane Patch
varnish may need attention AE =20 AE > 30

. I . Colorimetry
30-dE—cautionary limit requir-

ing corrective actions

Membrane Patch

Weight =4 mg/50 mL >4 mg /50 mL
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Specification

214(W) x 306 (L) x 254 (H) / 5.5kg
DC 220V with 24V, 5A

Appearance
Size

Power

Measuring Principle
Measuring Geometry 0°/45° measuring geometry (in full compliance with ASTM D7843)
Measurement Condition Observer: CIE 10° Standard Observer

Light Source LED Light

Receiver Spectrum scan

Detector Spectrophotometer

Measuring Time 3 Seconds

Operating Temperature 0°C~50°C

Output Value CIEdelta E, delta L, a, b

Patch Color Image Display YES

Interface
0S
Moving

Linux

Stepping motor

Analog Peripherals 7” Capacitive Touch Screen LCD,
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Standard Test Method for T el & | St
Measurement of Lubricant Generated Insoluble Color
Bodies in In-Service Turbine Oils using Membrane Patch 3) EHC Qil®| Varnish ]t} 2|
i 1
Colorimetry b Oil M 5 lpel o@ ABHAS AW o) WA
o e o b e ot B s P o A gt Varnish Potential Grade 5 9| I“"’ﬂ el £4 |5
supencrpt il () indicaes an dioral change ince the st revision o reappeoval 8o ol &%
E177 Practice for Use of the Terms Precision and Bias in 1. EHC Oil®] Varnish Potential Grade’.ﬂjl- Mediume]“do] b
3 ot X . e cox ants fro ASTM Test Methods 5
e s el EIM Tominop o Apence LH4] High density sieve adsorption filer 2} elecrostatc
the membrane patch is analyzed by a spectrophotometer. The E308 Practice for Computing the Colors of Objects by Using oil cleaner & o] &3to] HAlTc},
results are reported as a AE value, within the CIE LAB scale. “x'rx '("IF \}lsllxv-n ! —— -y = 35!
1.2 This test method is not appropriate for turbine oils with ﬁcmf"\,‘,‘,::‘h;”pr.::y\,.‘:.\,‘::’L..JT”uu“f\‘l‘.»i‘m»Tlmm e t}. A4 % Varnish Potential GradeS 4 A3le] 2| Ao s
e . selgict,
1.3 The values stated in S units are to be regarded as 3 Terminology
standard. No other units of measurement are included in this 3.1 Definitions. # Varnish7} 49 Aol 248 A2Eye) 7| 8Uhs
standard 3.1.1 CIELAB color scales, n—CIE 1976 L*, a*, b* ) T o . .
14 This standard does not purport 1o address all of the  Opponent-color scales, in which a* is positive in the red a A ek s A \’arnlsh/} AAE A o, 71F Vamishi=
Sty concern . AROOa s . direction and negative in the green direction; b* is positive in N . " o
e ey 3 ¢\ yelow irecio s0d aegaeve it bis e a0d L® Zuj 22 sl AHE HBAE 48 Bk
priate safety, health, and environmental practices and det is positive in the lightness direction and negative in_the
miine the of reeulatory limitations prior (o u darkness direction. L
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Source Summary of Survey F Results preser e
GE <ZBE TIL-1528-3_Published in 2005 prercromppcusson
“Whilé Tha 155ue of ol Varfiishing typically does no ded forced outages, the
availability and reliability of the units can be greatly affected.”
“A recent study of gas turbines suggest that 1/3 of all gas turbines show some signs of ol
varnishing.”
ExxonMobil 2007 GE Gas Turbine Survey of 192 Plants ‘
Results: “Out of 626 gas turbines, 40% have experienced operational issues due to
. varnish. ! Figure 1:  Vomish on Servo Orifice
Fluitec, Power Plants 2008 Survey of Gas & Steam Turbines
“Out of 182 power plants, 76% of gas turbines had elevated varnish levels.”
AnsaldoThomassen 2010 Technical Paper by Murat Gorir
“Globally, 70-80 % of all heavy-duty gas turbines suffer to a certain extent from sludge
and varnish contaminants in turbine oil (Ansaldo Thomassen- Technical Library, 2010).”
Noria Results of 2011 Industry Survey
Have oil degradation products such as oxidation and vamish caused problems for your
plant's machines?
Yes 81.3%
No 18.8%
Fluitec, Compressors 2012 Fluid Assessment Report from Compressors used in Large Air Separation Plants.
“Out of 200 compressors, 51% had elevated varnish levels that were above normal on the
MPC severity classification scale.”
— O O,i Inl =
* GE AL O&Mm D 7 &0j 22| =H .
highest value in predicting tur
CEE 37568F SiEmEns Irane Parch Coioronatsy i Comnbination with
Revised Februsry 2002

5t sign of oil degradation s detected with
RULER method) since the antioxidant:
active species in turbine oils and are t

GE Power Systems
Gas Turbine

to deplete.

The most important test to predict varnish fo
b

for Gas Turbines with Bearing Ambients Above 800°F (260°C) __ GEK 325689

turbine oil

a

. Synthetic Oils

Siemens belioves that the greatest value in an oil analysis
program is trending the combined results from all of the

recommended tests on a consistent sampling frequency

Synthetic oils are currently being successfully utilized in many different kinds of equipment
including heavy-duty gas turbines. Due to the very specific anture of synthetic formulations, it may
be possible that the recommended values shown in Table 1 are not consistent with the values of
synthetic oil being considered for use in & GE gas turbine. As was stated previously, the values in
Table 1 ase only recommended values, Oil that has been shown to perform successfully in the field
may still be used even if all values in Table 1 have not been satisfied
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re technologies that can remove suspended con ‘
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. USE LIMITS. GROUP I OILS WITH CONVENTIONAL ANTIOXIDANT ADDITIVES

The lubricant supplier will have recommended use limits. However, the General Electric Company also
has recommendations that are stated in this section. The object of the use limits is to prompt action before
furbine operational problems develop because of the condition of the oil

moniorng (RULER)

= Membrane Patch
Colarimetry (MPC)

= Foaming
characteristics

= Water content

= Demulsibility
= Viscosity
» Cloanfiness

Recommended use linits are given in Table 2 and discussed below y peratur, 3 ‘
= Colour consequently not be removed by these technologies.

Table 2. Recommended Use Li

Conventional Antioxidant Add

[ASTM D445 Viscomty at 40°C (104°F) [353 centistokes (max )

26 8 centistokes (min)

3 1ise from imitial (see table 1) Max
to exceed 0.4

259 (min) of new oil value

[ASTM D974 -Total Acid Number

[ASTNM D6971 Measurement of Hindered
[Phenclic and Aromatic Amine Antioxidant
[Content in Non-zinc Turbine Oils by Linear
Sweep Voltammetry

[ASTM D2272 Rotating Pressure Vessel
Oxidation Test (RPVOT)

“Membrane Patch Colonmety (MPC)

559 (min) of new oil value (see table 1)

[Trend

*Cratwaty undecgoing ASTM approval

With any one of these measurements out of limits (if applicable), the Iubricating oil needs to be
changed, the steps for such a change include draining the old oil, manually mopping out the tanks.
filling and displacement flush (see section VID), draining flush oil. manually mepping out the tank,
and Glling with the new chaige of ol
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