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. C Code  : 9999 . £ UnitlD  :ST LO 10MAA10 Turbine ‘
s Name  : power Energy -
S Addi 8th FL., M. Thai Tower, Al Seasons Place A . ’
. - M ower, h
¥ "% g7 Wrsloss Rd. Lumpin, Patumwan £ UnitMake  MES
" Bangkok 10330 T Unit Model ; TM2142 exumon @
Location : o Quupel . SHTURBO 2C 15032
Testcode; 814 T817 L
Oil System Capacity ; 16000 Liters

All WEAR CONDITIONS and WEAR TESTS appear in NORMAL working range.

All OIL CONDITIONS and OIL TESTS appear in NORMAL working range.

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

Performance Testing indicates the oil is at a critical stage that possibly could be corrected by partial drain and fill with fresh oil (sweetening). If this is not carnied out soon, the

oil wll degrade more rapidly and not be salvageable.

@ s ® -

Previous Sample

Baseline and Alarm Limit

Current Sample

g v — -~ - <y A - Alarm Limit
® ¢ ® ® o c ®
Alarm Limit Matrix -Set Name
Lab ID Y 21053302 21023633 20113850 et s loll e
MIOS:D » 2 g 702610 701502 701746 g
Date Sampl 2 25-May-21 24-Feb-21 26-Nov-20
. Oil Hours (Kms) g2 | = . 10760 8600 sio ST MES Sh Turbo2C 32
Unit Hours (Kms) 69554 67347 65185
0il Change

Oil Added (Liters)

iters Hou Kms

Iron D-5185 | PPM 0
Chromium D-5185 | PPM 0.0 0.0 0.0 0.0 0.0 0.9 0 ” g 2
Lead D-5185 | PPM 0.0 0.0 0.8 0.0 0.0 0.0 0 >2 >7 >12
Copper D5185 | PPM 0.0 0.0 0.1 0.0 0.0 0.1 0 >2 1 >2
Tin D5185 | PPM 0.0 0.0 0.0 0.0 0.0 0.0 0 >3 >4 >7
Aluminum D-5185 | PPM 0.3 0.0 0.6 0.0 0.2 0.0 0 »? >3 >5
Nickel D-5185 | PPM 0.0 0.0 0.0 0.0 0.0 0.0 0 > >
Silver D5185 | PPM 0.0 0.0 0.1 0.0 0.0 0.1 0
Molybdenum D-5185 | PPM 0.0 0.0 0.1 0.0 0.0 0.0 0
Titanium D5185 | PPM 0.0 0.0 0.2 0.0 0.0 0.0 0
PQ Index D-8184 | Index 3 3 3 >2%5

@ 5l Condition .
Viscosity @ 40°C D445 St 344 345 342 ! 323 <A1 N7 >R WS
Viscosity @ 100°C D-445 oSt
Oxidation D-7414 Abs 103 103 10.2 83 125 >166
Nitration D-7624 | Absicm 125 12,5 125 123 >185 >246
Acid Number D-974 | meKOHsg 0.1 0.11 0.22 0.17 037 >047
Contamination -
Water D-6304 | % (wr) 0.018 0.016 0.018 0.010 01 3012
Sodium D-5185 PPM 0 2 0 0
Silicon D5185 | PPM 0.0 0.0 0.6 1.3 0.0 0.0 1 ‘ 25 olR)

— — —

Additive Element B
Boron D-5185 PPM 0 0 0 0
Magnesium D5185 | PPM 0 0 0 0
Calclum D-5185 | PPM 0 0 0 0
Barium D-5185 PPM 0 0 0 0
Phosphorus D5185 | PPM 33 35 32 67
Zinc D-5185 | PPM 0 0 0 1 0 0 0

. e SIS covion RG] .o MRS
Flash Point D-3828 | °C
Viscosity Index D-2270
Flash Point D92 'c 206 206 <200 <180

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

NoSgn or : NORMAL o g ( frstlevel waming lmit ) . Wor .: Waming  ( second level warning limit)

Accuracy of are based sample and suppied. No warranty is expressed or imphed for ths report
Focuslab Ltd. Bangkok Thailand www.focuslab.coth focuslab@focuslab co th FL-6.8
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How to read Oil Analysis Report
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Customer & Address %ﬂ@ﬂﬁﬁ uag ‘ﬁmj

Machine or Component Information

Unit Number, Type, Maker, Model, Oil Type Viscosity

¥ - A o a4 £ 4w
UVDYATHALIDUAVDIUNTIIINT WID FUAIUIATOIING:

- Y a ' 3 o

aunzidiou, Uszinn, guan, Ju, unilszan v,
-

AUHLUA

Severity Code of Analysis Result

Ed ' '
Nai‘mizmlmmﬁ]ﬂmﬂmﬂmwﬁmunaﬂﬁu
170 Waming a329aou uily

Recommendations and Note

Normal U@ «

-~ 4 ¥ °
ﬂjﬂwa'smﬂzmmwmmzm

History Condition of the previous oil sample
and the one belore the previous sample

e o ' Lo y &
Usziaammuoedlroo i niuno Ui

- Lab ID tavidI0813v0 3B A1
- Bottle ID 1auNv3Ad 30014

o Ad o '
- Date of oil sampled 7UNINUAIDEY

. v ' )
- Oil Hours (Kms) a'm’aumimn'limxz'lu'umumuwaaﬁu

- Unit Hours (Kms) 3113197 TH4A1TH 19 UU0 34AT 09903

S o
- 0il Change Funlanuminiu

3 o v A ia 4
- 0il Added (Liters) UM uvasa Uy,

- Filter Hours (Kms) %3 114M 3119149940509

New Oil or Reference oil as base line

w

' a 3 '
R R T ETR VTN CPEY

Alarm Limit Range Au@ouns uaz thvine

Wear Condition ¥ 1NM5ANHID

‘ RDE - Fine Wear Metal Debris

Analysis Result in PPM
anlsmaoymans lanzuuuvinaaziooa
wiodudnludmdau
‘ RFS  Coursc Wear Mectal Dcbris
Analysis Result in PPM
anlsmaeymaas lanzinmvinanen

wirodhiaulududau

Oil Condition :

-Viscosity at 40 °C and 100 °C
N A

AVNHUAN 40 °F LA 100 °

Oxidation ,Nitration

1 .
ANINUIYY 1%U Oxidation, Nitration

' = '
-TAN & TBN manuilunsa naz an

A v
Contamination a3amlsn lualou

Additive Element 1331121519 voeanstiuganm

4 a
Addition Test NI NATDUINUIAY
Flash Point & Viscosity Index

9l vaz Axtinnmniia
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Contamination: Particle Count SAE AS4059-F & ISO 4406:1999

FOCUSLAB’.

Fluid & Oil Analysis Te

¥ 1S09001:2015 Centified

FocusLab Ltd.

Code : 23006001
Name .

+ M Rd.. Map Ta Phut Industrial Eastate
Map Ta Phut, Mueang Rayong,
Rayong 21150

Site :

Location :

Test code : 4Cj814  4E[817

Address

IMEZOoOAGLSO

“zm=Ew—com

UnitID

Unit Type
Unit Make
Unit Model :

Qil type /
Viséyoz.ify

: GN3901H

+ Engine Turbine Gas

118032

: GE

Frame 68

CAUTION

Oil System Capacity : 14000 Liters

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

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

Wasan C

Current Sample

LabID 21061173
Bottle ID 702963
Date Sampled 02-Jun-21
Oil Hours (Kms) Not Given
Unit Hours (Kms) Not Given

0il Change
Oil Added (Liters)
Filters Hours (Kms)

PC Method

1SO 11500
Contamination

Particle Count SAE AS4059-F System Standard
Particle Size Range

No. of Particles / 100ml.

Particle Size 6-14 microns 153,380

Particle Size 14-21 microns 2,260 6
Particle Size 21-38 microns 280 6
Particle Size 38-70 microns 100 7
Particle Size >70 microns 80 9
AS4059 Class Rating 10 w

10w

Previous Sample

21030067
207038
24-Feb-21

5000

Not Given

ISO 11500

Class = No. of Particles / 100ml.

Particle Count sl‘:oﬁ?g
20101772
207026 Alarm Limit
09-Oct-20
Not Given
Not Given
Engine Turbine Gas GE PTT

Turbin M 32

1SO 11500

U-Caution

Class  No. of Particles / 100ml. Class| Class
X 460,430 11w >32000
X 39,060 10w >5700
X 8,790 1MW >1012
1,110 10
20 9
1" w

No_of i No.of P
Particles / 100ml. “'38$ Particies / 100ml. “188$

article Count 1SO 4406:1999 System Standard

8
8
8

Particle Size Range No.of Particles /ml.  Class  MNo.of Particles /ml.  Class | No.of Particles/ml.  Classi Class  p, 0. | Class ol Class
Particle Size >4 microns 8,659 20 X 12,423 21
Particle Size > 6 microns 1,561 18 'y 5,005 20
Particle Size > 14 microns 27 12 X 491 16
1SO 4406 Class Rating 20/18/12 21/20/18
SAE AS4059 1SO 4406
165 Particle Size 6-14 microns SAE Class 20 Particle Size >4 microns ISO Code
2 me-m., . .m _.-m--m 25
i . 20
9 |
"""""""""""""""""""""""""""" 16
iy 10
e 5
0 - 0
15 - Particle Size 14-21 microns SAE Class 20 Parlicle Size >6 microns 1SO Code
12 4 W .. e = 25 ==
s d -1 B EPEY | B ak
. - - Gl [ e g7 e v 5% B e e i .
............................................... 15
6 - - 10
3 4 5
i 0
15 = Particle Size 21-38 microns SAE Class 20 Particle Size >14 microns ISO Code
12 4 - m--8 .. L L = 25
L] L] 20 4 Wy
- L .-
R I T e e P E ey P e S e A L T 5 4—L T bl i =1 | S-rw |
6 L] 10 -
8] 5
0 T T T T T T T T T T 1 0 T T T T T T T T T T 1
- - — - — - - - L n n N ~n - - s - - - ey = n n n n N
e @ o 9 L @ @ @ © @ G = P e ¢ e 2 P L e 9P £ £ € & %
b=4 (=3 3 == b= b=4 b=3 = < =4 — =4 1= i=4 < — = =4 b=4 < - b= b= b b=4 =4
© =] o n w o © n w - o el (-] w -2 o n w (-2 @0 N w (-] (=] n =
P T B S I - T T T T e T T T TR S S S 1
w - - - w - (=3 ~ < (=] © » N w s - - w - o ~ o o L=l = N
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Contamination : Particle Count SAE AS4059-F

‘ SAE AS 4059 dlagnimunlull 1988 uay Aausiiumn funisdiungs nunouluinaianss SAE AS 4059F gniwnunui
NAS1638 1aq1iun199189UNa129 NAS 1638 azitlatu uay aannaediil SAE AS4059Fflugtluuder lile NAS1638931svAU U 6

Tuanans a1un3nld SAE AS 4059 =L 6 unuile

>33UU SAE AS4059-F sxyn1evitl 1 ¥ dasauinennia fe 409awin 6-14 luaseu, 14-21 Tuaseu 21-38 luaseu, 38-70 Tuasen
waz 1nndn 70 lupsen
>luwsiazdasaun Wunisiueuniadeantsn sietinsis 100 wa.

° So oy ' . I~ . . o
> AuauiTiL IR eauAa 921 @xiﬂLﬂ?ﬂuwa;lum@qimzmuimmmmqmmﬂﬂm

™ 5, incl. to 15, excl to 25 excl to 50, excl. to >100 pm
Contamination 15, incl. pm 25, incl. ym 50, incl pm 100, incl. pm
Levels 6, incl. to 14, excl. to 21excl to 38, excl. to
@ 14, incl. pmic) 21, incl. pmic) 38, incl. pmic) 70, incl. pm(c) >70 pmic)
0o 125 2 4 1 1]
0 250 44 8 2 0
1 500 89 16 3 1
2 1000 178 32 6 1
3 2000 356 63 1" 2
4 4000 712 126 22 4
5 8000 1425 253 45 8
B 16 0DO 2850 506 90 16
7 32 000 5700 1012 180 3z
8 64 000 11400 2025 360 64
9 128 000 22 800 4050 720 128
10 256 000 45 600 8100 1440 256
1 512 000 91200 16 200 2880 512
12 1024 000 182 400 32400 5760 1024
(1) Size range, microscope particle counts, based on longest dimension as measured per ASSS8 or 150 4407
(2) Size range, APC calibrated per ISO 11171 or an opfical or eleciron microscope with image analysis software. based on projected area
equivalent diameter
(3) Contamination classes and particie count imits are identical 1o NAS 1638

Vo

ANAIRENNTENUANNIDENUAN BT

1 5, incl_to 15, excl to 25, excl to 50, excl to
Contamination ‘") 15, incbpm 25 ncl pm 50, incl. pm 100, incl. pm

- Levels 2) 8, incl_to 14, excl. to 21 excl_to 38, excl to 70
Particle Count SAE AS4059-F System Standard () 14 inc, ymic) 21, incl. ymic) 38, incl pmic) 70, inel ymic) Hm(c)
1 0

>100 pm

s = 00 125 2 4
Particle Size Range No. of Particles / 100ml. Class 0 250 1 8 2 0
1 500 89 16 3 1
: T ; : : 2 1000 178 2 3 1
Particle S!ze 6-14 mitfrons 153,380 \ 10W 3 2000 358 e 1 2
Particle Size 14-21 microns 2,260 6 4 4000 712 126 2 4
. . ] A000 . £253 45 8
Particle Size 21-38 microns 280 N F 16 000 ‘Q @ %0 16

Particle Size 38-70 microns 100 7 T~ 32 600 5700 ToTd 180
Particle Size >70 microns 4 i % 388 v
AS4059 Class Rating L ik e

12 11024 00D T82 400 3 400 5760 1024

Particle Size 6-14 microns 153,380 'agj"luﬁmm Class 10

Particle Size 14-21 microns 2,260 @gﬂuﬂiqwm Class 6
Particle Size 21-38 microns 280 2¢/lu199784 Class 6
Particle Size 38-70 microns 100 ag/luta9289 Class 7
Particle Size >70 microns 80 ag/lut99289 Class 9

fatiy snenuFaetingilazil AS4059 Class Rating 10

Focuslab Lid. Bangkok Thailand www.focuslab.co.th focuslab@focuslab.co.th
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Contamination : Particle Count ISO 4406:1999

o nsanAANNazaIndnsiulaanisiuaymaisanilsn : 1ISO 4406:1999

> lawale 4406 AsratiuauwIuaYNIARsANN slat wa.

> lawals 4406 sxyn9tiuaTIUELNIA aBNHTW AMNTNTIUA

1NN 4 luAsau (R4)
1nN91 6 AR (RE)

1NN91 14 TP (R14)

o o dl s ¥ o = v a o ' 1
> imui@LﬂmTﬂm’aqmmu@gnmwuﬂlm iy L‘]_|‘§‘F;I‘LILVIF;I‘LI@'N@Q’WWu"lu’ﬂiéﬂ’]ﬁN’Wli’]g’WquLLﬁ]ﬂzﬂQQ‘llu’]ﬁ

> neanuflustannugreanali 3 dasaunn Ined luAusTuINauAazdag

o

¥
A1NFENUAIRENIAINTDE WA IR Fiail

ISO 4406:1999 table of measurements

Particle count per ml

More than Up to, including (Gogemymber

80,000 160,000 24
40,000 80,000 23
20,000 40,000 22
10,000 20,000 21
o i
Particle Size Range No. of Particles /ml.  C 2,500 5,000 19
Particle Size >4 microns 8,659 20 1,300 2,500 18
Particle Size >6 microns 1561 //];,-/’ 640 1,300 17
Particle Size > 14 microns Py 12 320 640 16
IS0 4406 Class Rating 20/18/12 160 320 15
80 160 14

40 80 13
20 40 12

10 20 11
5 10 10

2,5 5 9

1,3 2,5 8

0,64 1,3 7

0,32 0,64 6

v v
Particle Size > 4 microns 4119 8,659 @1 8L 5,000 — 10,000 A1 4paglu Code Number 20

v v
Particle Size > 6 microns A14a% 1,561 @1 8E7E1MI9 1,300 - 2,500 1 4paglu Code Number 18

Particle Size >16 microns @141 27 &W AgIenIN 2040 a1 4paglu Code Number 12

v
o o

iy seanusaasingilazil 1SO 4406 Class Rating 71 20/18/12
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RULER / RPVOT (RBOT) / FTIR
(@ RULER e n1smaday % ZDDP, Amine, Phenol Sa1/53104 Antioxidant fvdeeilefauiuriaiiml
@)FTIR Ao namaaetl % Phenol 39133104 Antioxidant fvdeetdlefauiuriaiil
B)RPVOT #ia n1svagaw % Oxidation Stability fvdeegileouiuriaiidual wised wil

.Baseline & Alarm Limit A9 A1BNANN N wa ABaue

Focngsm ¥ 1509001:2015 Certified FocusLab Lid.

& Oil Ansiysis Tochnology

3 Code : 23006001 E UnitID :GN3901H
s Name v
1 ,
® Unit Ty : Engine Turbine Gas
1 Address : 1 Rd. Map Ta Phut Industral Easiate o m» e -
E Map Ta Phut. Mueang Rayong. N Unit Make :
R Rayong 21150 T Unit Model : Frame 6B CAUTION
Site :
Location : ? Em“;‘ S0
L

Test code : 4CjB14  4E[BIT
Oil System Capacity : 14000 Liters

otes (Finding

Anti-Oxidant Additive remaining appears to be acceptable and within ASTM 4378 guidelines.
Note that RPVOT is Cautionary (below 50% remaining).

Wasan C.
Current Sample Previous Sample RULER™

Lab ID 21081173 21030087 20101772 RPVOT (RBOT)

Bottle ID 5 702063 207038 207026 FTIR

Date Sampled 2 02-Jun-21 24-Feb-21 09-Oct-20 = =

0il Hours (Kms) = f Not Given 5000 Not Given Based on and referred to ASTM D-4378-

Unit Hours (Kms) 2 g Not Given Not Given Not Given Alarm Limit based on ASTM D-4378-08

Oil Added (Liters) §

Qilchange .
Filters Hours (Kms) | |

Qil Condition

@ roerrremaiing sea e ) - =
% ZDDP Antioxidant Remaining | a % n'p nip | nwp
%Aminic Antioxidant Remaining & % 744 76.7 76.1 100 <25
%Phenolic Antioxidant Remaining g2 2 % np nip n'p
RULER Test Solution " - Calor Green Green Green
FTIR (Fourier Transform Infrared) Cosior | Watteg
%Phenolic Antioxidant Remaining | D668 % nip | nip | n'p
. RPVOT (Rotating Pressure Vessel Oxidation Test) or previously lmawr; as RBOT : Caution
Oxidation Stability | oozrp | Minutes 421 | 1200 0 <250
“%eOxidation Stability Remaining | % | a5 100 <25
ALARM LIMITS RULER —s— %ZDDP  —g—%Aminic —g— % Phenolic
Cauton RPVOT —g— %Oxidation Stabiity Remaining
% Mot FTIR 4 %Phenolic Antioxidant Remaining
100 | 100
90 90
80 1 80
70 4 70
80 - | | ! | su
50 + ‘ 50
40 1 | | | ! | | 40
ATl A
30 - * = e 30
Trapeeangy s1snsnsdfrrermrrrrdrrnrreedin s s s s R e A s
20 2
10 10
0+ @ —T—8———0 001010 10— T T J
- b = Py -y = e = s e o N n
@ > > 3 3 3 3 @ 3 3 8 ] )
2 8 S 8 ] 2 2 5 2 2 3 8 2
% % s % L o kS s ks i & kY &
B = 2 = & 4 S 3 b 3 ® 5
Focuslab Ltd. Bangkok Thailand www.focusiab.co.th focuslab@focuslab.co.th FL68
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Alarm Limit
. . wihssnemdnlunnsinuaAFeude Aannsfingnaufindunsesdeyanis
Baseli E
ne and Alarm Limit ) . Y Y o §
Anszimsaaaui iddrAtyean vize dayandniiesn uazWitiaeils
Alarm Limit lnananinlunisiiiadiasziidayafirosinssilunisssy dnade
B o m© lan A avsay A o wwe " .
A Alarm Limit Matrix -Set Name Wi “aniiadnd* el ldnuesesdnsldvinnismsaaey viautlay
S (Equipment type / oil type) foyyaes * 4 efifiatu © vie © anmialnAnnadu -
: Tayau19lszinnanaasiianizAiaus A uLLNeeatnafen a1 [
L Engine Turbine Gas GE PTT : N - -
| Turbin M 32 auNIANNIANYeE (RDE way RFS Juaz@eantlsn lunamseda dayaun
N . . C L .
E UszanaziAnfeudusuaneetnamien i Aransduang (TBN)
9 £ a o o :‘/ 1 1 1 =
ayaUNLszMAasilA B uAERILULAZAN gl ANAumie

Set of Alarm Limit
= o & o
%ﬂﬂﬂd‘];ﬂ“ll@ﬁ;l@ﬂ’]ﬂﬁlﬂuﬂﬂ
Value of actual New Oil as base line
Baseline = New Oil or Reference Oil
) 5 o Lo o o o = -
mmmu’muluu L‘W’r]Lﬂu‘ll@l;llﬂg’]uﬂ’lﬂi‘llﬂﬂﬂLﬂi"W‘VI
U-Caution = Upper Caution
1 st upper limit level

o oA P B A o
TLAUAADUNLNTSAUUUI NINATULIL

L-Caution = Lower Caution

1 st lower limit level

L-Caution U-Caution = U-W:
<279 <296 >327

P SV P B s
TEAUANADUNLNTEALUNUINUI NINATURN

U-Warning = Upper Action
2 nd upper limit level

FLAUANFRUAEAILALAD NNANULU

U-Caution
L-Warning = Lower Warning

2 nd lower limit level

FLAUANFRUAENILALAD NINANUAT

Upper Waming Limit
.\_‘//—\/ B

Lower \Waming Limit

Analysis Condition

Increasing Operating Machine Hours
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