"~ Samra Electric Power Ca. [SEPCT)

Lube Oil Condition Monitoring Program
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provides complete sampling kits including plastic bottles, sample labels, vacuum pump

and sampling plastic tube 4/7”.

HM@‘LM‘UA&JLL\:—“.\A“L&A&‘)—AL&HM‘U}SJLJ“\S)A“LS.\]UL\JRJ‘h\m‘)ﬂy&‘; 3
Clual) 1AY sadizall u\;\ﬁ\ﬂk_uujwl.d\ yhd\umbwdﬂ\.hé&.xdjum

suy)]\d.\lm.vud ‘Lu‘g.a‘ﬂ_\a]h:u\)@d&ueﬁbdﬁjdz\;w@bﬂ\dduuhﬁmﬂ‘d.nuu 4
Gub s Gl , (dsnad 4l N 028 (a8 ) 5uan &%) MLE, MLA 111 (ISO 18436-4, 111), Jis
k_.\u.AJE_JLLUJ‘,.\.u‘LMAAAJ‘ u&ﬂ\wlﬁwﬂl Llal) ) Laall JJ_\;“ d‘cr‘:&“ }LA.IuY\AcJ\r—
Glanall Lallall juteal)
ASTM D4378/1S0 11366 =» for Steam and Gas Turbines
ASTM D8323=> for EHC oil Phosphate Ester base
ASTM D6224=> for Auxiliary Power Plant Equipment
ASTM D 4293 =>for Phosphate Ester Based Fluids for Turbine Lubrication
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* Equipment and items management (registration and modification) and labels printing
 Samples tracking and results consulting in PDF and Excel formats
eSamples results statistics
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e Snapshot of MPC patch, Ultra Centrifuge, and Color
e FTIR spectrum, RULER curve
e Wear Mechanisms e.g. (Abrasive wear, mild sliding wear, severe sliding wear
(metal removal), rolling fatigue wear (subsurface spall) and corrosive wear).
e Particle Types e.g. ( Platelets, chunks, ribbons, red-oxide particles, rust, fibers,
sludge and contaminant particles).
e Particle Classifications, Causes and Actions ; Severity Ranking; Average Size and
Max Size for Wear Particle
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Table 1
S. | Test Parameters Test Methods Expected
No. No of tests
per year
1 Kinematic Viscosity @ 40 °C ASTM D445; ISO 3104 50-100
2 Kinematic Viscosity @ 100°C ASTM D445; I1SO 3104 50-100
3 ELEMENTAL SPECTROSCOPY ASTM D5185 20-50
Wear, Contamination, and additive metals (ppm)
4 Total Acid Number ASTM D664/ ASTM D974; I1SO 6618 |50-100
5 Water by Karl Fisher (Vol% and PPM) ASTM D6304 C, ASTM D7546, ISO  [50-100
12937
6 Particle Count 1SO 4406 50-100
7* | FTIR Indexing Spectrum Analysis
7.1 | Oxidation; Nitration; Sulfation; water ingression; Soot; ASTM E2412 20-50
Glycol, Fuel Dilution, ZDDP (Antioxidant Depletion; Anti
wear Depletion); Hindered Phenol; Aromatic Amine
Thermal Event Acid, Acid Oxidation; Ester; Aromatic FTIR Indexing Turbine Method 20-50
Additive, Base Oil Aromatic, Amine & Phenolic
Antioxidants)
8 Water Separability ASTM D1401 50-100
9 Demulsibility after Steam treatment DIN 51589 or ASTM D2711 50-100
10 | Colour ASTM D1500 50-100
11 | Foaming Tendency and Stability ASTM D892; ISO 6247 20-50
12 RPVOT ASTM D2272 (min.)/ (modified) 20-50
13 | Air Release@°50. ASTM D3427 20-50
14* | Varnish Potential analysis
14.1 | Sludging and Corrosion Tendencies ASTM D4310 - 20a/ ASTM D2070 20-50
14.2 | MPC value ASTM D7843 50-100
14.3 | vpR QSAM 20-50
15 | PQIndex 50-100
16 | Ruler Amine %; Ruler Phenolic % ASTM D6971 20-50
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’47 Rust Prevention Characteristics ASTM D665 B 20-50
|18 | Copper Corrosion (Solved in oil) ASTM D130 1-5
|19 | Zinc content ASTM D5185 1-5
|20 | Viscosity index ASTM D2270 1-5
|21 | Specific Gravity (15/15°C) ASTM D1298 1-5
|22 | Flash point c.o.c ASTM D92 1-5
|23 [ Pour point ASTM D97 1-5
|24 | Total Base Number ASTM D2896 1-5

25 | FZG Gear Rig Test Failure Load Stage (only required for | ASTM D5182 1-5
L turbines with gear)

26 | Filterability ISO 13357-2 1-5
’77 Carbon residue rams bottom ASTM D524 1-5
| 28 | Compatibility Test ASTM D7155 - 20 1-5
| 29 | Mineral Oil Content GEK46357E 1-5
L 30 | Particulate Contamination by Laboratory Filtration ASTM D5452 1-5

31 | Wear Particle Characterization ASTM D7684-10 20-50

Rubbing wear, Rolling Contact, Sliding Wear, Rolling

Sliding Wear, Cutting Wear, Chunks, Spheres, Corrosion,

Dark Metal lie Oxides, Red Oxides, Dust/Dirt, Other

Contaminants, Oxidation By-Products
32* | Just for Fire-resistant-oil (Phosphate esters) Group IV
32.1 | Chlorine content ASTM D4929 5-10
32.2 | Inorganic chlorine 5-10
32.3 | Phosphoric acid 5-10
32.4 | Electrical resistivity ASTM D1169 1-5

L32.5 Electrical conductivity ASTM D2624 1-5

19




