Focusm # 1509001:2008 Certified FocusLab Ltd.

Fluid & Oil Analysis Technology

8 Code 1 14027 S UnitID : GAS ENGINE No 2
s Name U
|
cT) P Unit Type : Engine Bio Gas
m Address ¢ UnitMake : GUASCOR
E TAMBON NONGHUARAET, AMPHUR NONGBUNMAK, N .
R NAKORNRATCHASIMA 30410 T Unit Model : SFGLD 560 SN 330404G2
Site : BRANCH 3
. Qil type / .
Location : ?Visc)(/Jgity - GUASCOR 2040 SAE 40
Testcode : GE826 - NORMAL

Oil System Capacity : 250 Liters
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

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

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

All contaminant conditions and contaminant levels appear in normal ranges.
Continue routine sampling interval.

Somchai J.

Current Sample Previous Sample Baseline and Alarm Limit
Condition History Wear Qil Cont.  Wear Oil Cont.  Wear Oil Cont. Al Lim
arm Limit
® ® ® ® ¢ ® ® ® ® | fi—
Lab ID 238783 237781 235832 A Alarm _L|m|t Matrix —S(_et Name
— S (Equipment type / oil type)
Bottle ID & - 08-Dec-13 28-Nov-13 11-Nov-13 E
Date Sampled z 2 1010241 1010247 1010252 L
Oil Hours (Kms) = =3 500 350 500 | Engine Biogas GUASCOR
Unit Hours (Kms) g 20811 20655 20305 N 2040 SAE40 (Energy)
Oil Change E
Oil Added (Liters) 50 25 50
Filters Hours (Kms
Fi Il C { Fi all  C { Fi all  C { Fine wear
Ine(smal oarse(large, Ine(sm oarse(large, Ine(sm oarse(large, il
HEEY 2 EE Wgar) We(ar 9 Wgar) We(ar 9 Wgar) We(ar 9 (go) e e
Iron D-6595 PPM 1.9 0.6 6.3 1.2 15.3 11.9 0 >60 >70 >60 >70
Chromium D-6595 | PPM 0.0 0.0 0.3 0.0 0.7 0.2 0
Lead D-6595 | PPM 0.0 0.0 0.0 0.3 0.0 0.0 0 >20 >25 >20 >25
Copper D-6595 | PPM 0.0 0.0 2.1 0.3 45 1.0 0 >23 >30 >23 >30
Tin D-6595 PPM 0.0 0.0 0.0 0.2 0.0 0.0 0
Aluminum D-6595 | PPM 1.6 0.0 2.9 0.8 6.2 4.3 0 >10 >15 >10 >15
Nickel D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0 0
Silver D-6595 | PPM 0.0 0.0 0.0 0.0 0.0 0.1 0
Molybdenum D-6595 | PPM 25 0.0 2.6 0.3 4.1 1.4 0
Titanium D-6595 | PPM 0.0 0.0 0.0 0.5 0.0 0.1 0
ol Gondition I e
Viscosity @ 40°C D-445 cSt
Viscosity @ 100°C D-445 cSt 14.3 14.5 14.4 136 <12 <128 >158  >I18
Oxidation FTIR Abs 6.6 8.6 11.2 82 >144 >164
Nitration FTIR Abs 5.7 7.3 8.8 6.5 >3 >146
Sulfation FTIR Abs 19.04 23.17 24.32
TAN D-974 | mgKOHIg. 1.26 2.72 2.17 0.74 >2.5 >3
TBN D-4739 | mgKOHig 8.0 4.9 4.7 7.1 <2 <3.6
i-pH GE 7.1 54 52 <4 <45
Water FTIR % (Wt.) 0.045 0.082 0.082 0.050 >0.15 >0.2
Fuel SAW % (Wt.) 0.00 0.00 0.00
Glycol FTIR Abs 0 0 0
Soot FTIR | % (Wt.) 0.36 0.46 0.46
U-Caution U-Caution
Vanadium D-6595 | PPM 0 0 0 0
Sodium D-6595 | PPM 3 3 3 2 >25 >50
Silicon D-6595 | PPM 9.9 0.0 6.4 0.0 7.9 0.0 5 >15 >20 >15  >20
Additive Element -
Boron D-6595 PPM 0 1 1 0 >25 >50
Magnesium D-6595 | PPM 16 12 14 13
Calcium D-6595 PPM 2580 2678 2902 2637
Barium D-6595 | PPM 28 24 33 6
Phosphorus D-6595 | PPM 268 288 252 247
Zinc D-6595 | PPM 294 17 296 20 308 63 300
L-Caution U-Caution -
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 m (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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FOCUSLM # 1509001:2008 Certified FocuslLab Ltd.

Fluid & Oil Analysis Technology

¢ Code  : 14027 EUnitlD : GAS ENGINE No 2
s Name U
|
cT> P Unit Type : Engine Bio Gas
M Address : hE”Unit Make : GUASCOR
E TAMBON NONGHUARAET, AMPHUR NONGBUNMAK, N '
R NAKORNRATCHASIMA 30410 T Unit Model : SFGLD 560 SN 330404G2
Site : BRANCH 3
. Oil type / .
Location : ?Vilsc}(;gity - GUASCOR 2040 SAE 40
Testcode : GE826 - . ) )
Oil System Capacity : 250 Liters
Lab ID: 238783 Date sampled : 08-Dec-13 Hours on Oil : 500 Hours on Unit: 20811 Bottle ID: 1010241
fhuil 1 : wiudn Section 1 : Main Page

amwasdnusauasuanasaunsdnusafonus wuinagluielng
aadTAraniuiutaznanasauthufovun wuiragluahelng
amwasduilaunazssdumsludaudeanisn wuiragluelng
famaifudactomuanudlndacissaliiaclal

dufl 2 : wiihaas Particle Count Section 2 : Particle Count
duil 3 wihaas Ferrographic Analysis Section 3 : Ferrographic Analysis
#ufl 4 : wihaas Varnish and Sludge Potential Section 4 : Varnish and Sludge Potential
#ufl 5 wihaas Gravimetric Analysis Section 5 : Gravimetric Analysis
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Fluid & Oil Analysis Technology

FOCUSLAPB".

Unit ID

E

. 14027

C Code
U
s Name

: GAS ENGINE No 2

oD —a =

: SFGLD 560 SN 330404G2

. Engine Bio Gas
: GUASCOR

Unit Type
£ Unit Make
T Unit Model

=

NAKORNRATCHASIMA 30410

" TAMBON NONGHUARAET, AMPHUR NONGBUNMAK,
: BRANCH 3

Address

FO=wWwao

Site

. GUASCOR 2040 SAE 40

o Oil type /
| ViS(%%ity

Location

GE826

Test code

- 250 Liters

Oil System Capacity

Iron - Coarse(large) Wear Particles in PPM

[ 13-12-08
} 13-11-28
(131111
[13-11:01
[13-06-07
[13-05-20
[13-05-11
[13-04-01
[13-03-23
13-03-06
£13-02-20
[13-02-01
[13-01-25
[12-12-08
" 12-11-07
[12-10-31
[12-10-14
[12-10-06
[12:09-21
[ 12:09-15
[12:05-29
[ 12:05-19
[12:05-01
[12:04-26

12:03-27

80 -

Iron - Fine(small) Wear Particles in PPM

60 -

40

20 -

o

13-12-08

13-11-28
13111
(131101
13-06-07

13-05-20
C1305-11
130401
1130323
130306
C13-02:20
130201
(130125
121208
121107
(121031
[ 12-10-14
12-10-06
[12-09-21
[12-09-15
[12-05-29
(120519
120501
[ 12-04-26

12-03-27

80 -

60 -

40

20

Chromium - Coarse(large) Wear Particles in PPM

Chromium - Fine(small) Wear Particles in PPM

Copper - Coarse(large) Wear Particles in PPM

40

Copper - Fine(small) Wear Particles in PPM

0 -

20 1

10

40 -

30 -

20

10

0

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

Lead - Coarse(large) Wear Particles in PPM

30 -

Lead - Fine(small) Wear Particles in PPM

20

10 A

0

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

Tin - Coarse(large) Wear Particles in PPM

5 -
4
34
2 4
1 4
0 4

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

Tin - Fine(small) Wear Particles in PPM

30

20

10

0 oo o0

1
08
06 -
04
02 -
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: GAS ENGINE No 2

e Unit ID

Q
u
|
p
M

. 14027

C Code
u
s Name

: SFGLD 560 SN 330404G2

Unit Type : Engine Bio Gas
£ Unit Make : GUASCOR

N
T Unit Model

o Oil type/

NAKORNRATCHASIMA 30410

* TAMBON NONGHUARAET, AMPHUR NONGBUNMAK,
: BRANCH 3

Address

FO=wo

Site

1 GUASCOR 2040 SAE 40

| Viscosity

Location

GE826

Test code -

+ 250 Liters

Oil System Capacity

QOil Condition

Viscosity at 100 Cin cSt

[13-12:08
13-11-28
131111
131101
13-06-07
13-05-20
130511
13-04-01
[13-03-23
13-03-06
13-02-20
[13-02:01
[ 13-01-25
[12-12:08
[ 12-11:07
12-10-31
[12-10-14
12-10-06

12-09-21
12-09-15
12:05-29
12:05-19
120501
[12:04-26

12-03-27

20 -

Viscosity at 40 C in ¢St

15 1
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13-06-07
13-05-20
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130125
12-12:08
[ 12-11:07
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12:09-15
12:05-29
12:05-19
120501
12:04-26

12-03-27
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13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

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 4/5



FocuslLab Ltd.

¥ 1S09001:2008 Certified

Fluid & Oil Analysis Technology

FOCUSLAPB".

E UnitID

Q
u
|

. 14027

C Code
U
s Name

: GAS ENGINE No 2

: SFGLD 560 SN 330404G2

. Engine Bio Gas
£ Unit Make : GUASCOR

N
T Unit Model

P Unit Type

M

NAKORNRATCHASIMA 30410

" TAMBON NONGHUARAET, AMPHUR NONGBUNMAK,
: BRANCH 3

Address

FO=wWwao

Site

. GUASCOR 2040 SAE 40

o Oil type /
| ViS(%%ity

Location
Test code :

GE826

- 250 Liters

0Oil System Capacity

Contamination Condition

Water by FTIR

[13-12-08

13-11-28
1311411
131101
13-06-07
1305-20

13-05-11
" 130401
[13-03-23
13-03-06
[1302:20
130201
C1301-25
12-12-08
[ 12-1107
121031
12-10-14
~12-10-06
120921
[ 12:09-15
120529
120519
C12:05-01
120426

12:03-27

025 -

Water by Co-Dis KF

0.15 -
0.10 -

0.05 1
0.00

[13-12-08

13-11-28
1311411
131101
13-06-07
1305-20

13-05-11
~13-04-01
[13-03-23
13-03-06
1302:20
130201
130125
12-12-08
121107
121031
[ 12-10-14
~12-10-06
120921
[ 12:09-15
120529
120519
C12:05-01
120426

12:03-27

150 -

1.00

050

0.00

Soot Contamination

060 -

Fuel Contamination

040 1

0.20 -

0.00 -

1.00 -

050

000 SO0 0000

Silicon - RFS Coarse

150.0 -

Silicon - RDE Fine

100.0

50.0

00 -

13-12-08
13-11-28
13-11-11
13-11-01
13-06-07
13-05-20
13-05-11
13-04-01
13-03-23
13-03-06
13-02-20
13-02-01
13-01-25
12-12-08
12-11-07
12-10-31
12-10-14
12-10-06
12-09-21
12-09-15
12-05-29
12-05-19
12-05-01
12-04-26
12-03-27

Aluminum - RFS Coarse

T
=
o

300 -
200 A
100

13-12-08
[ 131128
[1341-11
131101
[ 13-06-07

13-05-20
T 13-05-11
[ 13-04-01
130323
[ 13-03-06
[ 13:02-20
C13:02-01
[ 13-01-25
[ 12-12-08
121107
[ 12-10-31
[ 12-10-14
| 12-10-06
120921
[12:09-15
[ 12:05-29
£12:05-19
[ 12:05-01
120426
12-03-27

Aluminum - RDE Fine

300 -

10.0

00

50

<
S

200
100
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