FOCUSW # 1509001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

¢ Code  : 100020 eUnitD :ST23
s Name U
(T) rla Unit Type : Engine Turbine Steam WARNING
v Address : Mo
E Huamark, Bangkapi, ,ﬁ Unit Make : SIEMENS
R Bangkok 10240 T Unit Model : SST 300-C
Site

. o Oiltype/ .
Location : | Visc%gity : SHELL TURBO T IS0 46

Testcode : T814 -

Oil System Capacity : 10000 Liters

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

Dirt (silicon) is present and resulting in abrasive wear.

All oil conditions and oil tests appear in normal working range.

Particle count indicates that oil cleanliness level is in unacceptable range.

Varnish & Sludge Potential Index (VsPl) is in the Warning range and indicates the abnormal presence of sludge, varnish and other insoluble matter in the oil system.
Recommend check the oil filters for proper operation and suggest using an off-line filtration system to clean up the oil system.

Recommend resample in 500 hours from the time this sample was taken, to monitor. Wasan C.
Current Sample Previous Sample Baseline and Alarm Limit
Condition History Wear Oil Cont. Wear Oil Cont.  Wear Oil Cont.
Alarm Limit
c ® H ® 6 B ® ® W |- i
Lab ID 244075 237021 230301 A Alarm _L|m|t Matrix —S(_et Name
= S (Equipment type / oil type)
Bottle ID 3 - 1016341 1016570 1016560 E
Date Sampled =z o 24-Jan-14 21-Nov-13 24-Sep-13 L
Oil Hours (Kms) 2 = 52975 51535 50095 I Engine Turbine Steam
Unit Hours (Kms) 8 52975 51535 50095 N Siemens Turbo T 46
Oil Change E
Oil Added (Liters)
Filters Hours (Kms
: : : Fine wear
Wear Element Method  Unit Fm‘z(::a") Coarvsvee(aI:rge) Fmvev(::r'a") Coar‘:':(alfrge) Fm&(:;:a") Coarvsvee(aI:rge) U-Caution | U-Warning U-Caution | U-Warning
Iron D-6595 | PPM 0.2 2.9 0.0 2.6 0.0 1.9 >2 >3 >2 >4
Chromium D-6595 | PPM 0.0 0.0 0.0 0.0 0.1 0.0 0 >1 >2 >1 >2
Lead D-6595 | PPM 0.0 0.1 0.0 0.9 0.3 0.0 0 >1 >2 >3 >5
Copper D-6595 | PPM 0.0 0.2 0.0 0.0 0.0 0.0 0 >1 >2 >1 >2
Tin D-6595 | PPM 0.6 0.0 0.0 0.0 0.0 0.9 0 >2 >3 >2 >4
Aluminum D-6595 PPM 0.2 25 W 0.4 0.0 0.0 0.2 0 >1 >2 >1 >2
Nickel D-6595 | PPM 0.1 0.0 0.0 0.0 0.1 0.6 0 >1 >2 >1 >2
Silver D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0 0
Molybdenum D-6595 | PPM 0.6 0.0 0.4 1.3 0.3 0.0 0
Titanium D-6595 PPM 0.0 0.0 0.0 0.9 0.0 15 0
Oil c on diti on - L-Warning L-Caution U-Caution | U-Warning
Viscosity @ 40°C D-445 cSt 46.0 46.8 46.2 464 <418 <441 >487  >BL
Viscosity @ 100°C D-445 cSt
Oxidation FTIR Abs 8.7 8.6 8.2 75 >93  >113
Nitration FTIR Abs 7.4 7.5 7.4 7.0 ~88  >123
TAN D-974 | mgKOHIg. 0.04 0.04 0.05 0.10 >0.19  >0.27
TBN D-4739 mg KOH/g
Water TH20 | % (Wt) 0.023 0.013 0.021 0.014 >0.047  >0.08
Checkrt Fine wear
U-Caution |U-Warning U-Caution | U-Warning
Sodium D-6595 PPM 0 0 0 0
Silicon D-6595 PPM 52 W 4.3 3.7 1.9 3.8 1.1 0 >3 >5 >3 >6
Additive Element -
Boron D-6595 PPM 0 0 0 0
Magnesium D-6595 | PPM 0 1 0 0
Calcium D-6595 | PPM 0 1 0 0
Barium D-6595 | PPM 0 0 0 0
Phosphorus D-6595 PPM 0 60 0 2
Zinc D-6595 | PPM 1 1 3 2 1 1 2
L-Caution 'L-Waming | U-Caution = U-Warning

Flash Point D-3828 °C
Viscosity Index D-2270

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

No Sign  or . : NORMAL o e (first level warning limit) s W or . : Warning  (second level warning limit )

: First Level Alarm Alert Limit in Upper Level and/or Lower Level

U-Warning : Upper WARNING Level L-Warning : Lower WARNING required Level Second Level Alarm Alert Limit in Upper Level and/or Lower Level

Baseline  will be data of either "The new oil" or "Reference oil" or "Oil specification". TNO = The new oil, RO = Reference oil, OS = Oil Specification

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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FOCUSW # 1S09001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

8 Code : 100020 5 UnitiID :ST 23
s Name U
(T) rla Unit Type : Engine Turbine Steam
M Address : . € UnitMake : SEEMENS
E Huamark, Bangkapi, N -
R Bangkok 10240 T Unit Model : SST 300-C
Site

. o Oiltype/ .
Location : | Visc%gity : SHELL TURBO T IS0 46

Testcode : T814 - _ ‘
Oil System Capacity : 10000 Liters

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

Particle count indicates that oil cleanliness level is in unacceptable range.

Current Sample Previous Sample NAS 1638
Particle Count o 1456
Lab ID 244075 237021 230301
Bottle ID 1016341 1016570 1016560 Alarm Limit
Date Sampled 24-Jan-14 21-Nov-13 24-Sep-13
Oil Hours (Kms) 52975 51535 50095
Unit Hours (Kms) 52975 51535 50095 Engine Turbine Steam Siemens

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

Turbo T 46

Contamination

Particle Count NAS 1638 System Standard U-Caution U-Warning
Particle Size Range No. of Particles / 100ml. Class | No. of Particles/100ml. Class | No. of Particles/ 100ml. Class| Class pa’;{%g /100m.. Class paﬁ%g /100m.. Class
Particle Size 5-15 microns 8,978,500 12w 9,000 6 16,400 7 >64000 9
Particle Size 15-25 microns 816,700 12w 800 5 1,500 6 >11400 9
Particle Size 25-50 microns 232,800 12W 200 5 400 6 >2025 9
Particle Size 50-100 microns 23,500 12 <100 5 <100 5
Particle Size >100 microns 1500 12 <100 2 <100 3
Particle Count 1SO 4406:1999 System Standard
Particle Size Range No. of Particles/ml. ~ Class | No.of Particles/ml.  Class | No.ofParticles/ml.  Class| Class par’;i‘gégf/m Class Parﬂ;’"e‘;f,m Class
Particle Size >4 microns 269,345 25 269 15 491 16
Particle Size >6 microns 75398 23 75 13 137 14
Particle Size > 14 microns 10,584 21 10 10 19 11
ISO 4406 Class Rating 25/23/21 15/13/10 16/14/11
NAS 1638 I1ISO 4406
15 Particle Size 5-15 microns NAS Class 30 - Particle Size >4 microns ISO Code
12 25
g 20
15 1
i 10
- 5 _
0 - - : 0 - .
15 Particle Size 15-25 microns NAS Class 30 - Particle Size >6 microns ISO Code
12 25
9 2 -
5 15 4
i 10 A
- 5 _
0- 0-
15 Particle Size 25-50 microns NAS Class 30 Particle Size >14 microns ISO Code
12 25
20
9 4
6 B N\ e
i 10 -
3 5 |
O T T T T T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T T T T T 1
g el sl sl e N N N N N N el el el e R SR CEECECDERNODoRoRRo oo B e R
S OSSO L O OLHOLEOLLEELLOD S LS SO S o O HO DD bSO - O
W Ol N O - P WOl N O WU N O W Ul N O - WOl N O WO O
I R O O T N N I N R N B R N S OO NN R RO I N O N I O I N N R R S [C O R R R O
~ 01 o1 OO O &~ OO 00 N oI WERE PR &~ 01 O OO O B~ OO 0O N oW PR
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FOCUSLAPB'.

™

Fluid & 0il Analysis Technology

# 1509001:2008 Certified

FocusLab Ltd.

s Name U
|
cT> P Unit Type : Engine Turbine Steam
w Address : ¢ UnitMake : SIEMENS
E Huamark, Bangkapi, i nit Make :
R Bangkok 10240 T Unit Model : SST300-C
Site
: Qil type / .
Location ° Vilsc)(/Jg?ty : SHELL TURBO T ISO 46
Testcode : T814 L

Oil System Capacity : 10000 Liters
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

The Anti-Oxidant Additive Tests that have been performed indicate that the AO additive strength is still within ASTM D4378 guidelines.

Wasan C.
Current Sample Previous Sample
P P RULER ™
Lab ID 244075 237021 230301 RPVOT (RBOT)
Bottle ID = 1016341 1016570 1016560 FTIR
Date Sampled e 24-Jan-14 21-Nov-13 24-Sep-13
Oil Hours (Kms) g § 52975 51535 50095 Based on and referred to ASTM D-4378-0
Unit Hours (Kms) % =3 52975 51535 50095 Alarm Limit based on ASTM D-4378-08
Oil Added (Liters) =
Oilchange
Filters Hours (Kms)
Oil Condition
RULER ™(Remaining Useful Life Evaluation Routine) Caution Warning
% ZDDP Antioxidant Remaining o o % n/p n/p n/p
%Aminic Antioxidant Remaining 2 g % 73.9 80.3 86.1 100 <25
%Phenolic Antioxidant Remaining o % n/p n/p n/p
RULER Test Solution S R | color Green Green Green
FTIR (Fourier Transform Infrared) _ Caution Warning
%Phenolic Antioxidant Remaining D-2668 % n/p n/p n/p
RPVOT (Rotating Pressure Vessel Oxidation Test) or previously known as RBOT _ Tl Weraliig
Oxidation Stability Dgp7p | Minutes 1100 <275
%Oxidation Stability Remaining % 100 <25
ALARM LIMITS RULER —#— %ZDDP  —gg—%Aminic ~ —@— % Phenolic
Cautlgn RPVOT —i— %Oxidation Stability Remaining
% Warning FTIR %Phenolic Antioxidant Remaining %
100 - 100
90 - 90
80 - 80
70 70
60 - 60
50 - A A 50
40 40
30 - 30
20 20
10 10
0 T T T T T T T T T T 1
— — — — — — — — — — — = — — — — — I~
ey ey g g - n n n g g o @ Q@ g g g Q b
o o o o - o o o o o - o o o o o - o
Q@ < < < = = @ a N e = = @ 1 - e = =
N NN () [ w ~ N~ o o () ~n ~No N N o o o o
~ ol ol [=2) o -~ [=2] [ec) ~ o %) w — — ~ ~ — ~
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FOCUSW # 1S09001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

s Name : U
|
cT> P Unit Type : Engine Turbine Steam
w Address : ¢ UnitMake : SIEMENS
E Huamark, Bangkapi, i nit Make :
R Bangkok 10240 T Unit Model : SST300-C
Site :
. Qil type / .
Location : ° Vllsc)(/Jg?ty : SHELL TURBO T ISO 46
Testcode : T814 L

Oil System Capacity : 10000 Liters

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

Varnish & Sludge Potential Index (VsPlI) is in the Warning range and indicates the abnormal presence of sludge, varnish and other insoluble matter in the oil system.

Wasan C.
Current Sample Previous Sample ASTM D7843 M
Lab ID 244075 237021 230301 VsPI™
Bottle ID 1016341 1016570 1016560 Varnish & Sludge Potential Index
Date Sampled 24-Jan-14 21-Nov-13 24-Sep-13 b
Oil Hours (Kms) 52975 51535 50095
Unit Hours (Kms) 52975 51535 50095
Oil Change
Oil Added (Liters)
Filters Hours (Kms)

New Oil and Alarm Limit Name

Contamination

Varnish and Sludge Potential Index™( VsPI"™) Engine Turbine Steam Siemens Turbo

T 46
VPI (Varnish Potential Index) : Soluble Varnish Type Contamination in Oil
™ <
VP! Vamish Potential Index e E §
Soluble Varnish Contaminant § 5 s
= = VPI'View - New ol
_ Caution Warning
VPI Rating 18.1 25.8 20.0
SPI (Sludge Potential Index) : Conform to ASTM D7843 - MPC (Membrane Patch Colorimetry) : Insoluble Varnish Type Contamination in Oil
™
SPI Sludge Potential Index @ @ @
(MPC Membrane Patch Colormetry) = = =
: h 5 5 5
Insoluble Varnish Contaminant s s s SPI(MPC) View - New ol
_ Caution | Warning
SPI(MPC) Rating 154 13.7 >15
VsPI™ 168 W 180 W 169 W 1 ~15
Sludge Weight 3.2 mg/100 ml 4.2 mg/100 ml 5.9 mg/100 ml 2 >10
VPI - MPC AE SPI(MPC) - MPC AE
40
30
20
10 -
0 T T T T 0 T T T T T T T T T
VsPI Index Sludge Weight (mg/100 ml.)
30 - 20 -
15 4
0 5
10
10
5
0 ‘—c“—c‘\—u‘\—u‘\—u‘N‘N‘N‘N‘g‘ﬁ‘m‘m‘m‘m‘m‘m‘v‘ 0 \—I‘\—I‘\—I‘\—!‘H‘N‘N‘N‘N‘N‘N‘m‘m‘m‘m‘m‘m‘w‘
ST SSScs~SmoSmS=SSSSS§8 S oSS s ocSNmSoSSsSSS S
S S g9 99898 JSsgyy Sgggogggggesgsggegssy
SBEsasdZgsBE3IEZaIBE 833 S BesE38dZsBEa32238538 38
Focuslab Ltd. 2/39 Thosapol Land 4 Bldg., Bangna-Trad Rd KM-3 Bkk 10260 Thailand | http://www.focuslab.co.th | Email: focuslab@focuslab.co.th | Tel: +662 361 8600 | Fax: + 662 3618567
FL-6.6

Page 4/8



FOCUSW # 1S09001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

S Code  : 100020 £ UnitID :ST 23
s Name U
cT) ;la Unit Type : Engine Turbine Steam
M Address : . hE" Unit Make : SIEMENS
£ Huamark, Bangkapi, N '
R Bangkok 10240 T Unit Model : SST 300-C
Site

. o Oiltype/ .
Location : | Visc}(l)gity : SHELL TURBO T ISO 46

Testcode : T814 t _
Oil System Capacity : 10000 Liters

LabID: 244075 Date sampled: 24-Jan-14 Hours on Oil : 52975 Hours on Unit: 52975 Bottle ID : 1016341

Ahuit 1 : wiudn Section 1 : Main Page

wuduavaas (Ganau) danaliitinnisdnusanuuyaiia (abrasive wear)

aadTraniiutaznanasgauthufonus wuiragluahelng

nansasatuaynadeanilsniiissduauazainuasihiusansuliléuin

AdufinsiAa Vamish aglusedudunsa udasininnznau astueauien uavasuanuaasibiazaraluisiulussuy
wunihlianagaumsvinuzasnsaniiiu asnasawmnmsviuiifalng uazuunildszuunsasniauansinge iadanisiissumituszaia

Au
wuninfudatedhdnafonialu 500 HHTue ndsanadudatadot iahfinau

U 2 : wiihaas Particle Count Section 2 : Particle Count

wansasatuaynadeanilsniiissduauazainuastihiusausuliléuin

#ufl 3 : wiihaav Ferrographic Analysis Section 3 : Ferrographic Analysis

#ufl 4 : wiihaiav Varnish and Sludge Potential Section 4 : Varnish and Sludge Potential

AdufinsiAa Vamish aglussdudunsa udasininnznau astueauien uavasuanuaasibiazaraluisiulussuy

#ufl 5 : wiihaav Gravimetric Analysis Section 5 : Gravimetric Analysis
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FocusLab Ltd.

¥ 1S09001:2008 Certified

Fluid & Oil Analysis Technology

FOCUSLAPB".

ST 23

E Unit ID

Q
u
|

: 100020

C Code
U
s Name

: Engine Turbine Steam
: SIEMENS
T Unit Model : SST 300-C

P Unit Type

M
£ Unit Make

N

Huamark, Bangkapi,
Bangkok 10240

Address

FO=wWwao

Site

: SHELL TURBO T ISO 46

o Oil type/
| Visc%%ity

Location

T814

Test code

- 10000 Liters

0Oil System Capacity

Iron - Coarse(large) Wear Particles in PPM

10
8
6
4
2
0

Iron - Fine(small) Wear Particles in PPM

Chromium - Coarse(large) Wear Particles in PPM

Chromium - Fine(small) Wear Particles in PPM

Copper - Coarse(large) Wear Particles in PPM

14-01-24
131121
13-09-24
13-07-24
13-05-21
13-03-21
13-01-23
12-11-22
12-09-25
12-07-27
12-05-28
12-03-26
12-01-24
11-11-30
11-09-26
11-07-25
11-05-25
11-03-24

Copper - Fine(small) Wear Particles in PPM

¢ 14-01-24
131121
b 13-09-24
| 13-07-24
| 130521

13-03-21
 13-01-23
121122

12-09-25
| 12-07-27
| 12-05-28
b 12-03-26
b 12-01-24
b 11-11-30
| 11-09-26
| 11-07-25
| 11-05-25
| 11:03-24

Lead - Coarse(large) Wear Particles in PPM

Lead - Fine(small) Wear Particles in PPM

14-01-24
13-11-21
| 13-09-24
| 13-07-24
| 13-05-21
13-03-21
13-01-23
12-11-22
| 12-09-25
120727
| 12-05-28
12-03-26
12-01-24
| 11-11-30
] 11-09-26
| 11-07-25
11-05-25
. 11-03-24

Tin - Coarse(large) Wear Particles in PPM

0

5 -
4
34
2 4
1 4
0 4

[ 14-01-24
+ 13-11-21
13-09-24
| 130724
| 13-05-21
13-03-21
| 13-01-23
} 12-11-22
| 12:09-25
| 12:07-27
| 12:05-28

12-03-26
| 12-01-24
' 11-11-30
| 11-09-26
| 11:07-25
| 11:05-25

11-03-24

L

Tin - Fine(small) Wear Particles in PPM
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FOCUSW # 1S09001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

s Name U
cT) b Unit Type : Engine Turbine Steam
M Address i £ UnitMake : SEEMENS
E Huamark, Bangkapi, N .
R Bangkok 10240 T Unit Model : SST 300-C
Site

: o Qil type/ .
Location : ; Visc%%ity - SHELL TURBO T ISO 46

Testcode : T814 t _
Oil System Capacity : 10000 Liters

. . . Oil Condition . . .
60 Viscosity at 40 C in cSt 15 Viscosity at 100 C in cSt
40 1
0 T T T T T T T T T T T T T 1 0 T T T T T T T T T T T 1
Ll e el el ol ol e ol ol o e el e el i e [l el e ol ol ol ol ol ol el e el el e el
e g N e s s w s i e o I e e i s s el s el s a
OO O O PO O O O O kP O O O O O Pk O OO O O P OO O OO0 OO O O 9O kO
AN G e AN G N N A G N O N N N N O R N G N
PO PO PO PO WM PP PP PP PO RN NN PO PO PO PO W MNP PO PP PPN PO DN N
S O o o0 O B OO 00 N O N W PR S O OO0 O B~ O 00 N O W PR
15 Oxidation in Abs 15 Nitration in Abs
¢ * 00— —0—0— 00— 09— 0—0—"—¢
03 TAN in mg KOH/g 15 TBN in mg KOH/g
07 0 T 1T 1T+ T T T 1T T 1T T 1T T T T 11
[ i el i an el a al al a a  al l  l l e
: : I e i i I vl s v s s vl g
|-pH|nmgKOHIg OO OO R OO O OO R OO0 000 O
15 - R R AN Ml A
PO PO PO PO W MNP PO PP PO O R PO DN N
S O OO0 O B~ OO 00 N oY Wk s
[l ol ol ol ol ol ol el el el el el
I e e i e i s e el s s el vy
OO O O PO OO OO0 OO O OO0 ko
QTN e Qg1 @ R QO gl e
PO PO PO PN W MNP PN PP PO NN PN NN
S O OO0 O B~ O 00 N OT N W PR
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FOCUSW # 1S09001:2008 Certified FocusLab Ltd.
™

Fluid & Oil Analysis Technology

Code : 100020

Y EUnitiD ST 23
s Name U
g) b Unit Type : Engine Turbine Steam
v Address = ek Bangkapi, % Unit Make : SIEMENS
R Bangkok 10240 T Unit Model : SST 300-C
il)tsation : o Qiope!  : SHELLTURBOTISO 46

Testcode : T814 .
Oil System Capacity : 10000 Liters

Contamination Condition

Water by Co-Dis KF Water by FTIR

0.10 - 150
0,08 - v e e e
1.00

0.06 -

0.04 050 -

0'027'/.—4—o\,/0—-¢—4\,/0\/\__¢——0/\/

0.00 T — I I —T —T — — 0.00 T T 1 T T 1 I T T T T T 1
i ol = 3 il ol ol ol < J il el ol el CEEEERRRRRRE SR 88 E R
BRIE2IIIERIIIIE FEIBERSFIBEIIFISER
PRERISDIIV/YIRIR[IIRDRIRRRR RIS SRSBIGRIBRERRRERRE

Fuel Contamination Soot Contamination

150 ~ 150 -

1.00 1.00

050 - 050 -

0.00 - 0.00 -

8.0 - Silicon - RDE Fine 8.0 - Silicon - RFS Coarse

B.0 o v
40
20
00 -

95 _ Aluminum - RDE Fine 40 - Aluminum - RFS Coarse

20 Lt ]

15

10

05’*0\/\

0'0 T v T \A\ T T T T T VT AR T 1
[l el el el ol ol el el ol e e el el [ e al o o o o o ol el e el e el
[ T i i i g vl wll il i O S i i i e i ngl wl nli nll gl el v
OO OO PO OO O OO OO0 OO0 o O O O O FP OO O O O P OO O OO O ko
@ P Qg N O 91 o e A N N R N O N O O A S
PO PO PO P COMN PP P NN RN NN N DD PO PO MO N QO N PR NN RN N NN
&~ 0101 o0 O B~ OO 00 N O Wk P B &~ O oo O B oo oI WERE PR
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