FOCUSLAB".

Triple

1SO9001:2015

8 Code g Unit ID
s Name U
T I
Unit Type
o P
u Address M Unit Make
R E Unit Model
. T
Site
Location I0 Oil type/
Test Code: T814T817 L Viscosity

Oil System Capacity :

Steam Turbine 2

Engine Turbine Steam

SIEMENS
SST 300-CE

IS0 46

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

All WEAR CONDITIONS and WEAR TESTS appear in NORMAL working range.
RPVOT value appears to be acceptable and within ASTM 4378 guidelines.
Note viscosity is slightly higher than normal limits.

Particle count indicates that oil cleanliness level is above Alarm Limits range. ( Cleanliness Target )

Suggest using a portable off-line filtration system to clean up the oil system.

8000 Liters

No oil change recommended at this time, oil appears suitable for further use. Continue routine sampling interval.

WARNING ‘
CAUTION g
NORMAL ‘

Wasan C.

Current Sample

Previous Sample

Baseline and Alarm Limit

Condition History Wear Oil Cont. Wear Oil Cont. Wear Oil Cont.
. C C . C C ‘ . . Alarm Limit
Lab ID . 24035581 23122328 23091577 P T ——————
Bottle ID o - 705308 215686 706520 S (Equipment type / oil type)
Date Sampled "z' 2 25-Mar-24 12-Dec-23 06-Sep-23 E ETS ASTM D4378
Qil Hours @ < 28776 26280 23928 L A
Unit Hours g B 119044 116548 114196 I General Mobil DTE 846
Oil Change N
Oil Added (Liters)
Filters Hours 28776 26280 23928
: : : 0il ICP-AES,

Wear Element Method Unit Egg-\;\vgg; C(oRaFrg?AVI\EIg?r Flgg-‘ll\vgg; C(ORaIJE?AVI\EIg?r (FIICEIS_\AVESS C((l)?aFr;?Avl\Elg?r (RO) U-Cau(tion U-W)arnlng U-Caution U-Warning
Iron D-5185 PPM 0.0 0.0 0.1 0.6 0.0 0.9 0 >2 >4
Chromium D-5185 PPM 0.0 0.0 0.0 0.0 0.0 0.2 0 >2 >2
Lead D-5185 PPM 0.0 0.6 0.0 0.0 0.0 0.6 0 >2 >5
Copper D-5185 PPM 0.0 0.0 0.6 0.8 0.0 0.1 0 >2 >2
Tin D-5185 PPM 0.0 0.0 0.3 0.0 0.0 0.9 0 >3 >4
Aluminum D-5185 PPM 0.0 0.0 0.0 0.0 0.3 0.0 0 >2 >2
Nickel D-5185 PPM 0.0 0.0 0.0 0.0 0.0 0.0 0 >2 >2
Silver D-5185 PPM 0.0 0.0 0.0 0.0 0.0 0.0 0
Molybdenum D-5185 PPM 0.0 0.0 0.0 0.0 0.1 0.0 0
Titanium D-5185 PPM 0.0 0.0 0.0 0.9 0.0 0.0 0
PQ Index D-8184 Index 2 7 1 >25
0il Condition RO  L-Warning L-Caution U-Caution U-Warning
Viscosity @ 40 °C D-445 cSt 46.2 458 46.4 430 <387 >47.3
Viscosity @ 100 °C D-445 cSt
Oxidation D-7414 Abs 10.1 10.0 10.0 12.0 >30.0
Nitration D-7624 | Abs/cm 6.8 6.6 6.5 11.0 >27.5
Acid Number D-974 |mg KOH/g 0.10 0.21 0.21 0.08 >0.25
Water D-6304 % (Wt.) 0.016 0.013 0.019 0.010 >0.050
Sodium D-5185 PPM 0 1 0 0
Silicon D-5185 PPM 0.0 0.6 0.0 0.6 0.0 0.9 0 >5 >5
Potassium D-5185 PPM 0.0 0.6 0.0
Additive Element RO
Boron D-5185 PPM 0 0 0 0
Megnesium D-5185 PPM 0 1 0 0
Calcium D-5185 PPM 0 0 0 0
Barium D-5185 PPM 0 0 0 0
Phosphorus D-5185 PPM 54 65 41 1300
Zinc D-5185 PPM 0 0 2 0 0 3 7

RO  L-Warning L-Caution U-Caution U-Warning
Flash Point D-3828 °C
Viscosity Index D-2270
Flash Point D-92 °C 218 236
Note: Alarm Limits are variable and dependent upon dataset size and to be used as general guideline.
No Sign  or : NORMAL s or C (first level warning limit ) W or . : Warning ( second level warning limit )

Accuracy of interpretation and recommendation are based on representatives sample and information supplied.

No warranty is expressed or implied for this report.
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FOCUSLAB".

Triple

1S09001:2015

¢ Code 5 Unit ID : Steam Turbine 2
s Name J
T | . . .
o p Unit Type Engine Turbine Steam
u Address M Unit Make : SIEMENS
R E UnitModel : SST300-CE
T

Site

Location O Oil type/ . 1SO 46

Test Code: T814T817 | Viscosity -

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Particle count indicates that oil cleanliness level is above Alarm Limits range. ( Cleanliness Target )

Current Sample Previous Sample Particle Count ey
Lab ID 24035581 23122328 23091577 [BASELINE A
Bottle ID 705308 215686 706520
Date Sampled 25-Mar-24 12-Dec-23 06-Sep-23
Oil Hours (Kms) 28776 26280 23928 .
Unit Hours (Kms) 119044 116548 114196 EE /é\fg M D4378 General Mobil
Oil Change
Oil Added (Liters)
Filters Hours (Kms) 28776 26280 23928
PC Method 1ISO 11500 1ISO 11500 ISO 11500
Contamination
Particle Count SAE AS4059-F System Standard U-Caution U-Warning
. . . . . No. of No. of
Particle Size Range No. of Particles/100ml. | Class = No. of Particles/100ml. | Class = No. of Particles/100ml. | Class = Class | o .o 00 (Class| o .0 c o0 Class
Particle Size 6-14 microns 65,290 9 60,820 8 1,167,680 12
Particle Size 14-21 microns 3,910 7 3,730 7 288,140 12
Particle Size 21-38 microns 1,010 7 1,240 8 50,670 12
Particle Size 38-70 microns 100 7 280 8 920 10
Particle Size >70 microns 20 7 20 7 40 8
AS4059 Class Rating 9 8 12
Particle Count ISO 4406:1999 System Standard
Particle Size Range No. of Particles/ml. Class No. of Particles/ml. Class No. of Particles/ml. Class Class Par:gl.ezflml. Class Par:gl'e’;f,ml_ Class
Particle Size > 4 microns 5,642 20 W 5,836 20 W 22,230 22 W 2,500 19
Particle Size > 6 microns 703 17 W 661 17 W 15,074 21 W 640 17
Particle Size > 14 microns 50 13 53 13 3,398 19 W 80 14
1SO 4406 Class Rating 20117113 20117113 22121119 19117114
SAE AS4059 1SO 4406
Particle Size 6-14 microns SAE Class Particle Size >4 microns ISO Code
15 1 30 7
124 =-a S-S _ N . n 25 A
- N 0{ *" mEsEa.EE EEA B,
9 - ooy E
l 15 A
6 10
3 1 5
0 - 0 -
Particle Size 14-21 microns SAE Class Particle Size >6 microns ISO Code
15 1 30 q
. 25 .
12 " ,l\ /'\ N P 0l ®U pEtest_fa sag "
] ’ ’ = ’
9 ;o \ n AR .
| / i W A N N X 15 1
6 " 10 1
3 7 5 B
0 - 0-
Particle Size 21-38 microns SAE Class Particle Size >14 microns ISO Code
15 30
12 - n n 25
9 ‘ N i 201 = n A mu n
= PiaN Ll - I ey 15 B e T N
6 = u l‘/ o .I 10 o - w [ ]
3 5
= NN N NN DNNDDNDNDNDDNDDNDNDNDDND = A s a NN NN DNDNNNDNDNDDNDNDNDNDDND
PPPPPOPPP T RNONRN PSR PPPLPPPPPPITET T RIS L
2838 FBRISIAEDNITBRNI 2838 FBRIEIAEIDRNIBRNI
ER2I8E8 8332352088838 88 & ErR88883323533883388R8 &
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FOCUSLAB" N

1SO9001:2015

¢ Code E Unit ID : Steam Turbine 2
s Name J
T | . . .
o p Unit Type . Engine Turbine Steam
u Address M Unit Make : SIEMENS
R % Unit Model : SST 300-CE
N

Site

Location O Oil type/ . 18O 46

TestCode: T814T817 | Viscosity

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note that AO (anti-oxidant) additive depletion is below 50% remaining.
RPVOT value appears to be acceptable and within ASTM 4378 guidelines.

Wasan C.
Current Sample Previous Sample OXIDATION STABILITY
Lab ID 24035581 23122328 23091577 Antioxidants
Bottle ID 3 705308 215686 706520 FTIR
Date Sampled @ o 25-Mar-24 12-Dec-23 06-Sep-23 slaes
Qil Hours % § 28776 26280 23928 Based on and referred to ASTM D-4378-20
Unit Hours 3 = 119044 116548 114196 Alarm Limit based on ASTM D-4378-20
0Oil Added (Liters) =
Oilchange
Filters Hours 28776 26280 23928
Oil Condition - Oxidation Stability
Antioxidant Additives Remaining in Oil, ASTM D6810, ASTM D6971 The new oil Caution Warning
% ZDDP Antioxidant Remaining % n/p n/p n/p
%Aminic Antioxidant Remaining g9 % 18.4 W 13.6 w 10.5 w
%Phenolic Antioxidant Remaining | = < % 34.1 38.8 49.2
Antioxidant Additive Remaining in Oil by FTIR (Fourier Transform Infrared), ASTM D2668 Caution Warning
%Phenolic Antioxidant Remaining D-2668 % 29 31 32
Oxidation Stability - RPVOT (Rotating Pressure Vessel Oxidation Test), ASTM D2272 Caution Warning
Oxidation Stability R Minutes 1053 986
%Oxidation Stability Remaining % 87 82
ALARM LIMITS ANTIOXIDANTS % ZDDP % Aminic  -@- % Phenolic
Caution FTIR % Phenolic Antioxidant Remaining
% --—--  Warning RPVOT —A- % Oxidation Stability Remaining %
100 100
90 A A 90
80 A 80
70 70
60 60
50 50
40 40
30 30
. - .
10 10
0 0
- - - - - - - - - N N N N N N N N N N N N N N N N
~ ~ ~ [oe] o] [ee] © © © o o o o - - - - N N N N w w w S
=S = S I = T S = S = S S S N < - - - - - T - T - <)
[} o - N ~ - w [} o N (83} oo - N (8} [e=] - (&} oo N N (83} © N w
I S = T T S S - S C S~ S o S (O S G O S TR = T = S S o S S (0
@ - (o2} ~ w o » ~ oo [9)] o [« o L ~ [«2) [} o s oo o © [« N [$)]
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FOCUSLAB".

Triple

1SO9001:2015

Code

c g Unit ID Steam Turbine 2
s Name U
T | . . .
o p Unit Type Engine Turbine Steam
w Address M Unit Make SIEMENS
E £ Unit Model : SST300-CE
T

Site

Location O Oil type/ . 1SO 46

TestCode: T814T817 | Viscosity

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Soluble and insoluble - Membrance Patch Colorimetry (SI-MPC) indicates only a minor amount of varnish & sludge products are present in the oil.

Current Sample
24035581

Previous Sample
Lab ID

23122328 23091577
Bottle ID 705308 215686 706520
Date Sampled 25-Mar-24 12-Dec-23 06-Sep-23
Oil Hours 28776 26280 23928
Unit Hours 119044 116548 114196
Oil Change
Oil Added (Liters)
Filters Hours 28776 26280 23928

Contamination

SI-MPC ( soluble and insoluble - Membrane Patch Colorimetry )

S-MPC ( soluble - Membrane Patch Colorimetry ) : FI616

: Soluble Varnish Type Contamination in Oil

@ @ @
= = =
S-MPC Z 3 3
Soluble-MPC s 5 5
= = =

S-MPC Rating 35.2 206 242

I-MPC ( Insoluble - Membrane Patch Colorimetry ) : ASTM D7843 : Soluble Varnish Type Contamination in Oil

I-MPCe)

ETS ASTM D4378 General Mobil DTE

SI-MPC™
ASTM D7843

Varnish Potential Testdng

Alarm Limit Name

846

New Oil Caution | Warning
¢

% <

s 3

o<

- @

2

<1 >45
New Oil Caution | Warning

Insoluble-MPC < < < 52
o I} @ = 3
ASTM D7843 = = = =
I-MPC Rating 4.6 4.4 27.7 <1 >45
SI-MPC™ 19.9 125 26.0 <1 >45
I-MPC Weight 1.8  mg/100 mi 2.2 mg/100 mi 1.9  mg/100 ml <1 >15
S-MPC (MPC AE) I-MPC (MPC AE)
80 1 80 1
70 A 70 A
60 A 60 A
50 A 50 A
40 1 40 1
30 A 30 A
20 A 20
10 A 10 1
0 0
80 7 16 1
70 A1 14 4
60 A 12 1
50 A 10 1
40 A 8 1
30 A 6
20 A 4
10 A1 2 1 v kA
0 T T T T T T T T T T T T T T T T T T T T T T T 0 T T T T T T T T T T T T T T T T T T T T T T
S A A A A A 2NN NNNNNNRNDNDNDNDNRN S a2 A A D NN NNNNDNRNNNDNDNDNNND
DRAVNPRPPEOPOOE QR RN R DAV PRPPOPPPORO @R RPN EEEH
OO0 200 20020002000 =200==200=20 OO0 200 20020002000 =002 =200 =20
PPPNNRPDON G @G E2NEMHNG QN PPPNONRPDEHGPRNGE@G @G QRN R
O =2 O NNW=2O0O0O0ON= = 2 a2 NOONOO=N O =2 O NNW=2O0O0O0O0ON= =2 2 a3 NOONOO=N
W 20O NWORANOWMAOOODIIOPA,NOODOODOHRO®OOOODNOG 0 =2 OO NWOPRAPNODITOODOODOPANOODDXDOHA,®O®MOOODNO
Note : (a) I-MPC test is the same as MPC test ASTM D7843
FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th FL-6.8
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FOCUSLAB".

Triple

1SO9001:2015

¢ Code E Unit ID Steam Turbine 2
s Name J
T | . . .
o p Unit Type Engine Turbine Steam
w Address M Unit Make SIEMENS
: % Unit Model : SST 300-CE
T

Site

Location O Oil type/ . 1SO 46

Test Code: T814T817 'L Viscosity

Oil System Capacity :

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

8000 Liters

Gravimetric analysis (photos shown) indicate the oil is moderately contaminated with what appears to be insoluble particle.

Current Sample

Lab ID 24035581
Bottle ID 705308
Date Sampled 25-Mar-24
Oil Hours 28776
Unit Hours 119044
Oil Change

Oil Added (Liters)

Filter Hours 28776

Contamination

Previous Sample

23122328
215686
12-Dec-23
26280
116548

26280

23091577
706520
06-Sep-23
23928
114196

23928

ﬁriuimetri "%

il

ASTM D-4898 M

Gravimetric Analysis : Test Method for Insoluble Contamination of Fluid

10
0.45

Fluid Volume 10
Filter Type 0.45

ml ml
micron

micron

Photo of Insoluble Contamination Retained on Filter Membrane Disc

Photo of

Insoluble Contamination
Retained on

Filter Membrane Disc
Magpnification 100x

1 Division = 0.1 cm

Photo of Insoluble Contamination Retained on Filter Membrane Disc - Magnification 100x

Photo of

Insoluble Contamination
Retained on

Filter Membrane Disc
Magnification 100x

0

2 » o )

éﬁm o]

% Visual Rating

1 Division = 25 Microns

Contaminant Retain on Filter Disk
Grey & Black Metal

Copper Base Metal

Bright & White Metal

Rust & Corrosion

Dirt & Dust 10
Fibers / Filters / Seals

Sludge & Varnish

Insolube Particle 90

% Visual Rating

ml

micron

[l

i

=

10

2 @

% Visual Rating

10

10

10

10
60

3 : ‘
\‘1‘\‘I|\‘\MMH!‘\)I|\Mll\‘l|\‘\[l|1‘

The New Oil(TNO)
10 ml
0.8

micron

2 » o %

% Visual Rating

100

Contamination Weight

(mg/100 ml) 2.8

mg/100 ml

mg/100 ml

3.0

mg/100 ml

Caution | Warning
1 >15

20

0

Contamination Weight (mg/100 ml.)

80-90-L} A
L1-60-L1 A
90-L1-LL A
12-20-81 A
€2-20-8} A
0€-1L1-8L A
¥1-€0-61 -
£0-90-61 -
80-0L-6) -

0L-11-0C 1 @

§0-20-0C -
90-50-0C -
92-80-0C -
¥1-20-L2 A
11-G0-L2 A
91-80-12 -

9l-l1-lT @

02-50-2¢C A
¥0-80-2C -
80-21-22 A

0c-ZL-cc @

60-G0-€C -
90-60-€C 1 ®
Cl-Cl-€2 A
GZe0vCc {1 @

Gravimetric Analysis:
- determines total solid and soft compound contamination level by weight
- determines oil contamination level by colorimetric (color density)

- identifies particle contamination in oils by microscopic analysis
In brief , will analyze oil cleanliness and source(s) of contamination.

FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th
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FOCUSLAB”

Triple

1SO9001:2015

Site
Location

Test Code: T814T817

—“zmzou—com

e}

L

Unit ID

Unit Type
Unit Make
Unit Model

Oil type/
Viscosity

Oil System Capacity :

Steam Turbine 2

Engine Turbine Steam
SIEMENS
SST 300-CE

IS0 46

8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Foaming Tendency ASTM D-892 is not within normal limits.
Air Release characterisitic ASTM D-3427 is within normal limits.

Wasan C.

Unit
Lab ID
Bottle ID
Date Sampled
Oil Hours
Unit Hours
Oil Added (Liters)
Oil Change
Filters Hours
Foaming Characterristics
Test
Foam Sequence |,
24°C
Foaming Tendency
Foam Stability
Foam Sequence I,
93.5°C
Foaming Tendency
Foaming Stability

Unit

Foam Sequence lll,
93.5t0 24 °C

Foaming Tendency

Foaming Stability

Explanation: Foaming Tendency
Foam Stability

Air Release Properties
Test
Air Release at 50°c

Unit
Minutes

Foaming volumn in ml.
Remaining Foam in ml.

Foaming volumn in ml.
Remaining Foam in ml.

Foaming volumn in ml.
Remaining Foam in ml.

Current Sample
24035581
705308
25-Mar-24
28776
119044

28776

Current Sample

360
10 W
30
0
470 W
70 W

Current Sample
6

Previous Sample

23122328 23091577
215686 706520
12-Dec-23 06-Sep-23
26280 23928
116548 114196
26280 23928

Previous Sample

730
30

70

590

: Volumn of foam generated after blowing for 5 minutes period.
: Volumn of residual foam left after10 minutes setting period.

Previous Sample
6

==

Foaming Characteristic

Air Release
Alarm Limit Range

ETS ASTM D4378 General
Mobil DTE 846

New Oil

Test Method : D-892

Explanation: Determination the ability of lubricating oils to separate from entrained air or air bubble during the test procedure.

Result of Air Release is the time for the air entrained during the test procedure to detrain to 0.2% by volume.

Note : Alarm Limits are variable and dependent upon dataset and to be used as general guideline
Accuracy of interpretation and recommendation are based on representatives samples and information supplied.

FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th

New Oil Caution Limit ~Warning Limit
Max 350 Max 450
Max 5 Max 10
Max 30 Max 50
Max 1 Max 5
Max 350 Max 450
Max 5 Max 10

Test Method : D-3427

New Oil Caution Limit ~Warning Limit

Max 7 Max 8
FL-6.8
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FOCUSLAB”, N

1SO9001:2015

¢ Code E Unit ID : Steam Turbine 2
s Name J
T | . . .
o p Unit Type . Engine Turbine Steam
u Address M Unit Make : SIEMENS
R & Unit Model : SST300-CE
N

Site

Location O Oil type/ . 18O 46

TestCode: T814T817 | Viscosity

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Water Separabililty ASTM D-1401 is acceptable.

Unit Current Sample Previous Sample Water Seperability (Demulsibility)
Lab ID 24035581 23122328 23091577
Bottle ID 705308 215686 706520 Filterability
Date Sampled 25-Mar-24 12-Dec-23 06-Sep-23 New Oil Alarm Limit Range
Oil Hours 28776 26280 23928 ETS ASTM D4378
Unit Hours 119044 116548 114196 General Mobil DTE 846
Oil Added (Liters)
Oil change
Filters Hours 28776 26280 23928
Water Separability Characteristics or Demulsibility Test Method : D-1401
Test Unit Current Sample Previous Sample New Oil Caution Limit Warning Limit
Oil / Water / Emulsion (Mins) 40/40/0/(12.6) 111 40/40/0/(22.1)
Water Separability See below details See below details See below details
At 54°c Volume OIL Layer in ml. 40 40
Volume WATER Layer in ml. 40 40
Volume EMULSION Layer in ml. 0 0
Separation in minutes 12.6 221 Max 25 Max 30

Volumn Emulsion
Layer in ml. after

5 minutes Volume emulsion in ml. 18 69
20 minutes Volume emulsion in ml. 0 6
30 minutes Volume emulsion in ml. 0 0

Abbreviation : ml = milliliters, mins = minutes
Oil / Water / Emulsion (Mins) = Volume of oil layer in ml. / Volume of water layer in ml. / Volume of emulsion layer (separation in minutes)

Filterability Test Method : ISO 13357
Test Unit Current Sample Previous Sample NewOil  Caution Limit ' Warning Limit
ISO 13357-2 : Dry State , Determination of the filterability for dry oils (no water mix)
Stage | ,F | % 100 60
Stage Il ,F Il % 100 60

ISO 13357-1 : Wet State , Determination of the filterability for oils in presence of water

Stage | ,F | % 100 60
Stage | ,F Il % 100 60

Note : Alarm Limits are variable and dependent upon dataset and to be used as general guideline
Accuracy of interpretation and recommendation are based on representatives samples and information supplied.
FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th FL-6.8
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Triple

1SO9001:2015

¢ Code E Unit ID Steam Turbine 2
s Name J
T | . . .
o p Unit Type Engine Turbine Steam
w Address M Unit Make SIEMENS
: % Unit Model : SST 300-CE
N

Site

Location O Oil type/ . 1SO 46

Test Code: T814T817 | Viscosity

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note Copper Strip Corrosion value is acceptable and is rated as "PASS".
Note Rust Preventive is acceptable and is rated as "PASS".

Wasan C.

Unit Current Sample Previous Sample
Lab ID 24035581 23122328 23091577
Bottle ID 705308 215686 706520
Date Sampled 25-Mar-24 12-Dec-23 06-Sep-23
Oil Hours 28776 26280 23928
Unit Hours 119044 116548 114196
Oil Change
Oil Added (Liters)
Fiters Hours 28776 26280 23928

Detection of Copper Corrosion

Test Unit

Copper Strip
Corrosion D-130 1a 1a
(3 hours at 100 °c)

Current Sample Previous Sample

Remarks : The result is the corrosiveness inaccordance with ASTM D -130 classification

Rust- Preventive Characteristics

Test Unit Current Sample Previous Sample
Distilled Water D-665 Pass Pass
Sea Water D-665

Remarks : The results are reported as " Pass " or " Fail " according to the observed condition of the specimen.

Classification Designation Description
1 Slight Tarnish 1a Light orange,almost the same as freshly polished strip
1b Dark orange
2a Claret red
2b Lavander
2 Moderate Tarnish 2c Multi-collred with Ia\l/ender blue
and/or silver overlaid on claret red
2d Silvery
2e Brassy or gold
3a Magenta overcast on brassy strip
3 Dark Tarnish 3b Mukti-colored with red and green
showing (peacock) green barely showing
4a Transparent black ,dark gray or brown
4 Corrosion with peacock green barely showing

4b Graphite or lusterless black
4c Glassy or jet black

Note : Alarm Limits are variable and dependent upon dataset and to be used as general guideline
Accuracy of interpretation and recommendation are based on representatives samples and information supplied.

FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th

Rust-Preventive Characterisics

Copper Corrosion

New Oil Alarm Limit Range

ETS ASTM D4378
General Mobil DTE 846

Test Method : D-130

New Oil Caution Limit ~ Warning Limit

Test Method : D-665

New Oil Caution Limit = Warning Limit
Pass
Pass
FL-6.8
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FOCUSLAB", T

1SO9001:2015

¢ Code E Unit ID : Steam Turbine 2
s Name J
T | . . .
o p Unit Type . Engine Turbine Steam
u Address M Unit Make : SIEMENS
R & Unit Model : SST300-CE
¥

Site

Location O Oil type/ . 18O 46

TestCode: T814T817 | Viscosity -

Oil System Capacity : 8000 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Foaming Tendency ASTM D-892 is not within normal limits.

Wasan C.
Sample Information Unit Current Sample Previous Sample Base Line Alarm Limit

Lab ID 24035581 23122328 23091577 Engine Turbine
Bottle ID 705308 215686 706520 Steam General Mobil
Date Sampled 25-Mar-24 12-Dec-23 06-Sep-23 DTE 846 46
Oil Hours 28776 26280 23928
Unit Hours 119044 116548 114196
Oil Added (Liters)
Oil change
Filters Hours 28776 26280 23928

Oil Condition - Quality and Performance

RPVOT (Rotating Pressure Vessel Oxidation Test), ASTM D2272 New Oil Caution Warning
Oxidation Stability Minutes 1053 986 1200 <300.0
% Oxidation Stability Remaining % 87 82 100 <250
Rating (] N

Flash Point, ASTM D92 New Oil Caution Warning
Flash Point °C 218 236
Rating (] o®

Foaming Characteristics, ASTM D892 New Oil Caution Warning
Foam Sequence | @24 °C Tendency (ml) / Stability (m)) 360 /10 W / 730 W/ 30 W 450 / 10
Foam Sequence Il @93.5 °C Tendency (ml) / Stability (ml) 30 /0 / 70 W/ 0 50 / 5
Foam Sequence IIl @93.5 to 24 °C  Tendency (ml)/ Stability (ml) 470 W / 70 W / 50 W/ 0 450 / 10
Rating w w

Air Release Properties, ASTM D3427 New Oil Caution Warning
Air Release @50 °C Minutes 6 6 8
Rating ® o®

Water Separability Characteristics or Demulsibility, ASTM D1401 New Oil Caution Warning
Water Separability @54 °C oil / water / emulsion. 40 / 40 / 0 / / 40 / 40 / O >30.0

Minutes 12.6 221

Rating ® o®

Rust Preventives Chracteristics, ASTM D655 New Oil Caution Warning
Rust Preventives (Procedure A) Pass Pass Pass Fail
Rating N N

Copper Strip Corrosion, ASTM D130 New Oil Caution Warning
Copper Strip Corrosion Rating 1a 1a Max 2
Rating N N

Gravimetric Analysis, ASTM D4898M New Oil Caution Warning
Gravimetric Analysis mg /100 ml 2.8 3.0 1 <15
Rating o® o®

Overall Rating Q Q

Note : Alarm Limits are variable and dependent upon dataset and to be used as general guideline

Accuracy of interpretation and recommendation are based on representatives samples and information supplied.
FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th FL-6.8
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¢ Code E Unit ID : Steam Turbine 2
s Name J
J : Unit Type :  Engine Turbine Steam
3 Address "\;ﬂ Unit M)gl)(e : SIEgMENS
R % Unit Model : SST 300-CE
ik
Site
Location O Oil type/ . 18O 46
TestCode: T814T817 | Viscosity -
Oil System Capacity : 8000 Liters
Lab ID : 24035581  Date sampled:  25-Mar-2024  Hours on Oil : 28776 Hours on Unit : 119044 Bottle ID : 705308

dufl 1: viamdn

anmniadnusauasnanadaunisdnusariovun wunag uanelng

namaday RPVOT wuandvay lugvaandule aauuingigiu ASTM D 4378
Funaaaruniiageninnamssdiulnfidnuan
wamInTiuaunaivandsndnssduanuarainvanitiuwduaauaraainaiua 1
waziusinlgssIungasnIeuansINey Wadanisssuminiiugzaindu

wuzin ludndusasddsuarsviadulusasil dniudfidnwmnncauinaslaunala deaviAusitagasinatilas

d7un 2 : vuuas Particle Count
wWan1sasINtuaunIndvanlsngIsrauAIudzaauaninduiAinAIAINdza A naifiua 12

dufl 3 : uurzay Ferrographic Analysis

&l 4 : iz Vamish and Sludge Potential

ARaiin15tia Varnish $211Aaas10 Varnish luiniiuuiadnuay uadvlufediudunsionuindavdnslusousil

d7uUn 5 : urwa Gravimetric Analysis

WaIAFIEUIINNTTNTAINLINNTUTANENYsnUIUAaN Fedananuaznan wauaay Tuindu (LWEmIsvnIw)

Section 1 : Main Page

Section 2 : Particle Count

Section 3 : Ferrographic Analysis

Section 4 : Varnish and Sludge Potential

Section 5 : Gravimetric Analysis

FocusLab Ltd. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th
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Steam Turbine 2

E Unit ID

Q
U
|

€
I}
2
n
)
£
g, Y
>
E 2 4
o W g
.mMT
2w un
w n 0
o O
g xT
S ® O
- =2 2
E=
cC Cc C
D O O
LSWZ+
n
0
)
S
°
°
<
oO=wwx

Site

* 1S0 46

O Oil type/
Viscosity

|
L

T814 T817

Location
Test Code:

8000 Liters

Oil System Capacity :

Iron - Coarse Wear (RFS-AES) Particles in PPM

Iron - Fine Wear (ICP-AES) Particles in PPM

6.0

5.0 1

4.0
3.0 1

2.0

1.0 A
0.0

3.0

2.5 4

2.0 1
1.5 1

1.0 A

0.5 4

0.0 -

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

Chromium - Coarse Wear (RFS-AES) Particles in PPM

Chromium - Fine Wear (ICP-AES) Particles in PPM

Copper - Coarse Wear (RFS-AES) Particles in PPM

3.0 1
2.5 4
2.0 1

1.5 1

1.0 A
0.5 1
0.0 -

——

/‘\ -

Copper - Fine Wear (ICP-AES) Particles in PPM

3.0 1

2.5 4

2.0 A
1.5 1

1.0 1

0.5 1

0.0

3.0 7
2.5 4
2.0 A

1.5 A

1.0 A
0.5 1
0.0

3.0 7

2.5 1

2.0 4
1.5 A

1.0 1

0.5 1

0.0 -

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

Lead - Coarse Wear (RFS-AES) Particles in PPM

Lead - Fine Wear (ICP-AES) Particles in PPM

Tin - Coarse Wear (RFS-AES) Particles in PPM

7.5 1

5.0

2.5 4

0.0 -

Tin - Fine Wear (ICP-AES) Particles in PPM

6.0 1

5.0 1

4.0
3.0
2.0 -
1.0

0.0

3.0 7

2.5 4
2.0 1
1.5 1

1.0 A

0.5 4
0.0 -

4.0

3.0 A1
2.0 4
1.0 1

0.0 -

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08
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Viscosity at 100 C in cSt

8000 Liters

Steam Turbine 2
Engine Turbine Steam

SIEMENS

SST 300-CE

* 1S0 46

1.0
0.8 1
0.5 1
0.2 1
0.0

Oil System Capacity :
Oil Condition

Unit Model

P Unit Type
Viscosity

M
e Unit Make

N

E Unit ID
T

Q

U

I

O Oil type/

|
L

g — — =

Viscosity at 40 C in cSt

T814 T817

Site
Location
Test Code:
75.0 A

50.0 A

25.0 A

0.0

FOCUSLAB".

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

Nitration in Abs
Base Number (BN) in mg KOH/g

40.0 A
30.0 A
20.0 A
10.0 A
0.0

1.0 7
0.8 1
0.5 1
0.2 1
0.0

Oxidation in Abs
Acid Number (AN) in mg KOH/g
i-pH

10.0 1
0.0
0.5 4
0.4
0.3 1
0.2
0.1 1
0.0
1.0 1
0.8
0.5 A
0.2 4
0.0

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-056-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

Particle Quantifier

20.0 A
10.0 +
0.0

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08
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Site

Location

O Oil type/
Viscosity

* 1S0 46

|
L

T814 T817

Test Code:

8000 Liters

Oil System Capacity :

Contamination Condition

Water by FTIR

Water by Co-Dis KF

Soot Contamination

Silicon RFS-AES Coarse

1.0 7
0.8 1
0.5 1

M

—_— 1

0.2 A
0.0

- 24-03-25
r 23-12-12
- 23-09-06
- 23-05-09
r 22-12-20
r 22-12-08
r 22-08-04
r 22-05-20
r 21-11-16
r 21-08-16
r 21-05-17
r 21-02-14
r 20-11-10
r 20-08-26
- 20-05-06
- 20-02-05
- 19-10-08
- 19-06-07
- 19-03-14
- 18-11-30
- 18-07-23
- 18-02-27
- 17-11-06
= 17-09-11
- 17-06-08

900 ¥0'0 200 000

Fuel Contamination

1.0 7

0.8 1

0.5 1

0.2 1

0.0

Silicon ICP-AES Fine

7.5 7

5.0 1

2.5 A

0.0

0l

80

S0

c0

00

Aluminum RFS-AES Coarse

Aluminum ICP-AES Fine

<
o)

2.0

1.0

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08

24-03-25
23-12-12
23-09-06
23-05-09
22-12-20
22-12-08
22-08-04
22-05-20
21-11-16
21-08-16
21-05-17
21-02-14
20-11-10
20-08-26
20-05-06
20-02-05
19-10-08
19-06-07
19-03-14
18-11-30
18-07-23
18-02-27
17-11-06
17-09-11
17-06-08
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