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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0741 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0785 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1086 5-Jan-23 5-Jul-23 6
Ambient Particulate Matter (PM-10) High Volume BKK_FS0378 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0383 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0388 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Total Suspended Particulate High Volume BKK_FS0368 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0363 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0370 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| BKK FS0918 30-Aug-21 28-Feb-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| SGK_FS0039 10-Dec-22 11-Jun-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0435 26-Jan-22 27-Jul-23 18
Stack Carbon Monoxide Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Carbon Monoxide Console Control Unit BKK FS1093 3-Jan-23 3-Jul-23 6
Stack Carbon Monoxide Console Control Unit BKK_FS0536 3-Jan-23 3-Jul-23 6
Stack Carbon Monoxide Flue gas Analyzer BKK FS1156 8-Dec-22 8-Dec-23 12
Stack Carbon Monoxide Flue gas Analyzer BKK_FS1158 28-Nov-22 28-Nov-23 12
Stack Carbon Monoxide CO Analyzer BKK_EN0073 T-Apr-22 7-Oct-23 18
Stack Oxides of Nitrogen Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Oxides of Nitrogen Console Control Unit BKK FS1093 3-Jan-23 3-Jul-23 6
Stack Oxides of Nitrogen Console Control Unit BKK_FS0536 3-Jan-23 3-Jul-23 6
Stack Oxides of Nitrogen Console Control Unit BKK_FS0547 3-Jan-23 3-Jul-23 6
Stack Oxides of Nitrogen Flue gas Analyzer BKK_FS1156 8-Dec-22 8-Dec-23 12
Stack Oxides of Nitrogen Flue gas Analyzer BKK FS1158 28-Nov-22 28-Nov-23 12
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0896 21-Jul-22 19-Jan-24 18
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0894 21-Jul-22 19-Jan-24 18
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0895 10-May-22 8-Nov-23 18
Stack Oxides of Nitrogen Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0536 3-Jan-23 3-Jul-23 6
Stack Total Suspended Particulate Flue gas Analyzer BKK_FS1156 8-Dec-22 8-Dec-23 12
Stack Total Suspended Particulate Flue gas Analyzer BKK FS1158 28-Nov-22 28-Nov-23 12
Stack Total Suspended Particulate Digital Balance BKK_EN0002 8-Feb-23 8-Feb-24 12
Stack Chromium Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Chromium Flue gas Analyzer BKK_FS1156 8-Dec-22 8-Dec-23 12
Stack Chromium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Stack Total Hydrocarbon as Methane Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Total Hydrocarbon as Methane Console Control Unit BKK_FS0536 3-Jan-23 3-Jul-23 6
Stack Total Hydrocarbon as Methane Flue gas Analyzer BKK_FS1156 8-Dec-22 8-Dec-23 12
Stack Total Hydrocarbon as Methane Total Hydrocarbon Analyz| BKK_EN0057 9-Aug-22 9-Feb-24 18
Stack Total Hydrocarbon as Methane FID Analyzer BKK_FS0758 4-Jan-23 4-Jul-23 6
Stack Total VOC as Methane Console Control Unit BKK_FS0507 3-Jan-23 3-Jul-23 6
Stack Total VOC as Methane Console Control Unit BKK_FS0536 3-Jan-23 3-Jul-23 6
Stack Total VOC as Methane Flue gas Analyzer BKK FS1156 8-Dec-22 8-Dec-23 12
Stack Total VOC as Methane FID Analyzer BKK_FS0758 4-Jan-23 4-Jul-23 6
Workplace Respirable Dust Field Rotameter BKK_FS1013 3-Jan-23 3-Apr-23 3
Workplace Respirable Dust Field Rotameter BKK_FS1019 17-Jan-23 17-Apr-23 3
Workplace Respirable Dust Field Rotameter BKK_FS1022 3-Apr-23 3-Jul-23
Workplace Respirable Dust Digital Balance BKK_EN0004 8-Feb-23 8-Feb-24 12
Workplace Chromium Field Rotameter BKK_FS1013 3-Jan-23 3-Apr-23 3
Workplace Chromium Field Rotameter BKK_FS1019 17-Jan-23 17-Apr-23 3
Workplace Chromium Field Rotameter BKK_FS1022 3-Apr-23 3-Jul-23
Workplace Chromium ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Workplace  [Silica (Quartz) Field Rotameter BKK FS1013 3-Jan-23 3-Apr-23 3
Workplace Silica (Quartz) Field Rotameter BKK_FS1019 17-Jan-23 17-Apr-23 3
Workplace  [Silica (Quartz) Field Rotameter BKK FS1022 3-Apr-23 3-Jul-23
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Noise Leq 24 hrs Sound Calibrator BKK_FS0630 26-Apr-22 26-Apr-23 12
Noise Leqg 24 hrs Sound Level Meter BKK_FS0098 15-Aug-22 15-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0099 11-Jul-22 11-Jul-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0100 11-Jul-22 11-Jul-23 12
Noise Noise Annoyance Sound Calibrator BKK_FS0630 26-Apr-22 26-Apr-23 12
Noise Noise Annoyance Sound Level Meter BKK_FS0111 16-Dec-22 16-Dec-23 12
Noise Leq 8 hrs Sound Calibrator BKK_FS0631 20-Dec-22 20-Dec-23 18
Noise Leq 8 hrs Sound Level Meter BKK_FS0993 25-Oct-22 25-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0994 7-Sep-22 7-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0995 7-Sep-22 7-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0996 15-Aug-22 15-Aug-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0998 19-Sep-22 19-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0999 19-Sep-22 19-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1000 19-Sep-22 19-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1214 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1215 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1217 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Calibrator BKK FS0632 17-Jan-23 17-Jan-24 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0111 16-Dec-22 16-Dec-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0875 3-Jan-23 3-Jan-24 12
Noise Leq 8 hrs Sound Calibrator BKK_FS0618 7-Dec-22 7-Dec-23 12
Noise Leq 8 hrs Sound Level Meter BKK FS0923 25-Oct-22 25-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0924 25-Oct-22 25-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0925 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0926 7-Sep-22 7-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK FS0927 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0997 19-Jan-23 19-Jan-24 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0998 19-Sep-22 19-Sep-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0641 26-May-22 26-May-23 12
Heat Heat Stress Heat Stress Monitor BKK FS0642 14-Feb-22 14-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0643 31-May-22 31-May-23 12
Heat Heat Stress Heat Stress Monitor BKK FS0649 17-Mar-22 17-Mar-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0669 8-Jul-22 8-Jul-23 12
Heat Heat Stress Heat Stress Monitor BKK FS0662 27-May-22 27-May-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0667 13-Feb-23 13-Feb-24 12
Heat Heat Stress Heat Stress Monitor BKK FS0655 28-Sep-22 28-Sep-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0660 8-Jul-22 8-Jul-23 12
Water Lab pH at 25 °c pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Water Lab Oil & Grease Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab QOil & Grease Water Bath BKK_EN0148 31-Jan-22 1-Aug-23 18
Water Lab Total Suspended Solids Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Total Suspended Solids Oven BKK_EN0273 29-Nov-22 29-May-24 18
Water Lab BOD DO Meter BKK_EN0017 24-May-22 24-Nov-23 18
Water Lab BOD Incubator BKK_EN0272 17-May-22 17-May-23 12
Water Lab Ccob Hot Block BKK_EN0222 1-Mar-23 1-Mar-24 12
Water Lab CcoD Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Temperature Digital Thermometer With [ BKK_LG0054 12-Sep-22 12-Sep-23 12
Water Lab Temperature Digital Thermometer With | BKK_LG0055 12-Sep-22 12-Sep-23 12
Water Lab Temperature Digital Thermometer With [ BKK_LG0067 12-Sep-22 12-Sep-23 12

alsglobal.com



MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 060 Equipment ID BKK_FS0741
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20 101.20 1.20 1.20
2 200.00 198.10 -1.90 -0.95 199.30 -0.70 -0.35
3 300.00 297.60 -2.40 -0.80 301.10 1.10 0.37
4 400.00 398.20 -1.80 -0.45 398.20 -1.80 -0.45
AVERAGE (%) -0.46 0.17
400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

(MrJirawut Sakarn) ( Mr.Sarayuth

Approved By

Jittranont )

Field Environmental Scientist (3) Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. TLTATGDW Equipment ID BKK_FS0785
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.50 0.50 0.50
2 200.00 199.50 -0.50 -0.25 200.70 0.70 0.35
3 300.00 299.00 -1.00 -0.33 301.10 1.10 0.37
4 400.00 398.70 -1.30 -0.33 399.00 -1.00 -0.25
AVERAGE (%) -0.36 0.21

400

300

200

100

0 T T T T T T T T
0 100 200 300 400

Ideal —e—Actual NO —@— Actual NOx

Calibrated By Approved By
(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. 30K18RHM Equipment ID BKK_FS1086
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 100.20 0.20 0.20
2 200.00 198.30 -1.70 -0.85 201.60 1.60 0.80
3 300.00 298.10 -1.90 -0.63 301.10 1.10 0.37
4 400.00 398.20 -1.80 -0.45 401.60 1.60 0.40
AVERAGE (%) -0.48 0.37

400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

(MrJirawut Sakarn)
Field Environmental Scientist (3)

( Mr.Sarayuth
Assistant General Manager

Approved By

FORM NO.: F 06-056 REVISION NO.: -

Jittranont )

ALS Laboratory Group
ISSUE DATE: 02/04/12




High Volume Air Sampler Calibration Worksheet

( Mr. Thananat Anake )
Field Scientist(2)

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Tasasuai (A1) Temperature (°C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0378
CalibrationSheet No.: C-230123-BKK_FS0378 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 4155
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N: 2585 Calibrator Intercept: -0.01954
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.2 0.8975 32 Slope : 36.7289

z 28 1.0100 36 Intercept : -0.8593

3 34 1.1109 40 Correlation Coefficient : 0.9983

4 4.0 1.2033 44

5 5.4 1.3950 50

1 (CFM)
65.4
1 y =36.729x - 0.8593
0.0 T T T T T T T T T - r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
(5 S
Calibrated by Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

( Mr. Thananat Anake )
Field Scientist(2)

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : 1huthaay (A2) Temperature ( °C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0383
CalibrationSheet No.: C-230123-BKK_FS0383 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 4787
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N: 2585 Calibrator Intercept: -0.01954
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.2 0.8975 32 Slope : 36.6370

z 28 1.0100 36 Intercept : -0.9879

3 36 11426 40 Correlation Coefficient : 0.9959

4 4.0 1.2033 44

5 5.4 1.3950 50

1 (CFM)
65.4
] y = 36.637x - 0.9879
0.0 T T T T T T T T T - r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
(5 S
Calibrated by Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Tavinahe (A3) Temperature ( °C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0388
CalibrationSheet No.: C-230123-BKK_FS0388 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 5328
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N: 2585 Calibrator Intercept: -0.01954
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.2 0.8975 32 Slope : 33.0148

z 28 1.0100 36 Intercept : 2.7896

3 34 1.1109 40 Correlation Coefficient : 0.9975

4 4.2 1.2326 44

5 5.8 1.4450 50

1 (CFM)
65.4
1 y = 33.015x + 2.7896
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
<2 2 TP
d - d_,.w"’ ;ﬂ,
Calibrated by Approved by :
( Mr. Thananat Anake ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16












High Volume Air Sampler Calibration Worksheet

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Tasaguaig (A1) Temperature (°C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0368
CalibrationSheet No.: C-230123-BKK_FS0368 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0625 High Volume S/N: 4165
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N : 2585 Calibrator Intercept: -0.01954
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 3.4 1.1109 40 Slope : 33.1113

2 4.4 12611 46 Intercept : 3.5819

3 5.6 1.4202 50 Correlation Coefficient : 0.9970

4 6.8 1.5630 56

5 8.2 1.7145 60

1 (CFM)
65.4
y=33.111x +3.5819
0.0 T T T T T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : 1huthaas (A2) Temperature ( °C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0363
CalibrationSheet No.: C-230123-BKK_FS0363 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0625 High Volume S/N: 4160
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N : 2585 Calibrator Intercept: -0.01954
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 3.4 1.1109 40 Slope : 27.3803

2 5.0 1.3431 46 Intercept: 9.4820

3 6.0 14694 50 Correlation Coefficient : 0.9992

4 8.2 1.7145 56

5 9.4 1.8343 60

1 (CFM)
65.4
y =27.38x +9.482
0.0 T T T T T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
>
(54 o et
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Magotteaux Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Tavinzhe (A3) Temperature (°C) : 30
Calibrate Date : 23-Jan-23 High Volume ID : BKK_FS0370
CalibrationSheet No.: C-230123-BKK_FS0370 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0625 High Volume S/N: 4798
Calibrator Model : TE-5028A Calibrator Slope : 1.67326
Calibrator S/N : 2585 Calibrator Intercept: -0.01954
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 3.4 1.1109 40 Slope : 31.5224

2 4.6 1.2890 46 Intercept : 5.2530

3 5.6 1.4202 50 Correlation Coefficient : 0.9980

4 7.0 1.5856 56

5 8.6 1.7553 60

1 (CFM)
65.4
y=31.522x +5.253
0.0 T T T T T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
o7 e
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16


































































CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jan 23 Barometric Pressure (mmHg) : 759
Next Cal. Date : 3Jul 23 Relative Humidity (%) : 58.0
Temperature  ( c’) : 27.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030123-BKK_FS0507 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : BKK_FS0507 Serial No. ;1607009
Serial No. : 1503017 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 9 Dec 23
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (0 (°C) () AHa
15 12.25 150.00 0.00 150.00 30.0 910899.4 | 910747.0 152.40 33.0 33.0 33.0 0.9926 45.5175
25 9.36 150.00 0.00 150.00 31.0 911111.8 | 910959.0 152.80 33.0 33.0 33.0 0.9857 44.5829
50 6.56 150.00 0.00 150.00 32.0 911269.4 | 911117.0 152.40 34.0 34.0 34.0 0.9859 43.9430
100 4.56 150.00 0.00 150.00 32.0 911479.2 911327.0 152.20 34.0 34.0 34.0 0.9825 42.4661
150 3.76 150.00 0.00 150.00 32.0 911650.4 | 911499.0 151.40 34.0 34.0 34.0 0.9830 43.3091
Avg. 0.9859 43.9637
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A\METH ,SEC 5.3 & 7

Calibrated by: Approved by:

( Mr.chawalit Wongchan) ( Mr.Samart Roo-ngan)

Field Scientist(2) Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3 Jan 23 Ambient Temperature (°C) 30
Calibration sheet No. : C-030123-BKK_FS0508 Relative Humidity (%) : 62
Digital Temperature ID BKK_FS0508 Reference Temperature ID BKK_FS1144
Serial No. : 1503017 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31 Jan 23
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
100 101 1 +3 Pass
150 151 1 +3 Pass
200 201 1 +3 Pass
250 252 2 +3 Pass
300 302 2 +3 Pass
500 503 3 +3 Pass
Probe 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Oven 100 100 0 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Filter 100 100 0 +3 Pass
120 121 1 +3 Pass
140 142 2 +3 Pass
Exit 0 1 1 +3 Pass
10 11 1 +3 Pass
20 21 1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) mm'mﬁmwmmqmmaonwﬁaﬁﬂauid

Calibrated by :

( Mr.Prasert Surakhan )

Field Scientist (3)

Approved by :

FORM NO.: F 06-027

( Mr.Samart Roo-ngan)

Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




Stopwatch Calibration Test Report

Calibration Date : 3 Jan 23 Next Cal. Date : 3 Jul 23
Barometric Pressure (mmHg) : 759 Temperature (OC) . 27.0
Relative Humidity (%) : 58.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0507
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1503017
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:12 5:00 12 0.00020
3 5:00:11 5:00 11 0.00018
4 5:00:09 5:00 9 0.00015
5 5:00:07 5:00 7 0.00012
6 5:00:11 5:00 11 0.00018
7 5:00:11 5:00 11 0.00018
8 5:00:09 5:00 9 0.00015
9 5:00:11 5:00 11 0.00018
10 5:00:12 5:00 12 0.00020
Average 0.00017
SD 0.00003
Calibrate by : Approved by :

Mr.Prasert Surakhan

Field Scientist (3)

Mr. Samart Roo-ngan

Specialist (1)




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0511 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0511 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = DAl A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0512 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0512 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = DAl A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 3 Jan 23 Nozzle Set ID. : BKK_FS0513
Calibration Sheet No. : C-030123-BKK_FS0513 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg

1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 1.600 1.600 1.600 0.000 1.600

Where : D2 D3

D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE
Calibrated by : Approved by

( Mr. Worawich Tongpoom )

Field Scientist (2)

(Mr.Samart Roo-ngan)

Field Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03




CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jan 23 Barometric Pressure (mmHg) : 759
Next Cal. Date : 3Jul 23 Relative Humidity (%) : 58.0
Temperature  ( c’) : 27.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030123-BKK_FS1093 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : BKK_FS1093 Serial No. ;1607009
Serial No. : 1706090 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 9 Dec 23
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (0 (°C) () AHa
15 12.40 150.00 0.00 150.00 34.0 302617.0 | 302468.0 149.00 32.0 32.0 32.0 0.9987 48.0355
25 9.53 150.00 0.00 150.00 34.0 302773.0 | 302625.0 148.00 32.0 32.0 32.0 1.0045 47.2883
50 6.73 150.00 0.00 150.00 33.0 302935.0 | 302786.0 149.00 32.0 32.0 32.0 0.9986 46.8591
100 4.71 150.00 0.00 150.00 33.0 303365.0 | 303217.0 148.00 34.0 34.0 34.0 1.0071 45.6034
150 3.82 150.00 0.00 150.00 33.0 303699.0 | 303550.0 149.00 35.0 34.0 345 0.9972 44.9960
Avg. 1.0012 46.5565
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A\METH ,SEC 5.3 & 7

Calibrated by: Approved by:

( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist(2) Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3 Jan 23 Ambient Temperature (°C) 30
Calibration sheet No. : C-030123-BKK_FS1093 Relative Humidity (%) : 62
Digital Temperature ID BKK_FS1093 Reference Temperature ID BKK_FS1144
Serial No. : 1706090 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31 Jan 23
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 100 0 +3 Pass
150 150 0 +3 Pass
200 200 0 +3 Pass
250 249 -1 +3 Pass
300 299 -1 +3 Pass
500 498 -2 +3 Pass
Probe 100 100 0 +3 Pass
120 120 0 +3 Pass
140 141 1 +3 Pass
Oven 100 100 0 +3 Pass
120 120 0 +3 Pass
140 141 1 +3 Pass
Filter 100 100 0 +3 Pass
120 120 0 +3 Pass
140 141 1 +3 Pass
Exit 0 0 0 +3 Pass
10 10 0 +3 Pass
20 20 0 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) AaNuAanaIagoaauaIn1siaiaauls

Calibrated by :

( Mr.Prasert Surakhan )

Field Scientist (3)

Approved by :

FORM NO.: F 06-027

( Mr.Samart Roo-ngan)

Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




Stopwatch Calibration Test Report

Calibration Date : 3 Jan 23 Next Cal. Date : 3 Jul 23
Barometric Pressure (mmHg) : 759 Temperature (OC) . 27.0
Relative Humidity (%) : 58.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS1093
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1706090
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:10 5:00 10 0.00017
3 5:00:11 5:00 11 0.00018
4 5:00:10 5:00 10 0.00017
5 5:00:12 5:00 12 0.00020
6 5:00:12 5:00 12 0.00020
7 5:00:10 5:00 10 0.00017
8 5:00:10 5:00 10 0.00017
9 5:00:08 5:00 8 0.00013
10 5:00:09 5:00 9 0.00015
Average 0.00017
SD 0.00002
Calibrate by : Approved by :
Mr.Prasert Surakhan Mr. Samart Roo-ngan

Field Scientist (3) Specialist (1)



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS1104 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS1104 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS1105 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS1105 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Test 2 A 12.00 17.20 0.835 -
B 12.00 17.20 - 0.835
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP ()

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 3 Jan 23 Nozzle Set ID. : BKK_FS1093
Calibration Sheet No. : C-030123-BKK_FS1106 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg
1 0.300 0.300 0.300 0.000 0.300
2 0.450 0.450 0.450 0.000 0.450
3 0.600 0.600 0.600 0.000 0.600
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.090 1.090 1.090 0.000 1.090
7 1.250 1.250 1.250 0.000 1.250
8 1.600 1.600 1.600 0.000 1.600
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE
Calibrated by : Approved by

( Mr. Worawich Tongpoom )

Field Scientist (2)

(Mr.Samart Roo-ngan)

Field Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03




CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jan 23 Barometric Pressure (mmHg) : 759
Next Cal. Date : 3Jul 23 Relative Humidity (%) : 58.0
Temperature  ( c’) : 27.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030123-BKK_FS0536 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : BKK_FS0536 Serial No. ;1607009
Serial No. : 1508054 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 9 Dec 23
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (0 (°C) () AHa
15 12.03 150.00 0.00 150.00 32.0 928922.0 | 928770.0 152.00 29.0 29.0 29.0 0.9757 45.0678
25 9.21 150.00 0.00 150.00 33.0 929087.0 | 928935.0 152.00 31.0 31.0 31.0 0.9780 44.0230
50 6.57 150.00 0.00 150.00 33.0 929981.0 | 929830.0 151.00 32.0 32.0 32.0 0.9854 44.6575
100 457 150.00 0.00 150.00 33.0 930176.0 | 930025.0 151.00 32.0 32.0 32.0 0.9806 43.2142
150 3.75 150.00 0.00 150.00 33.0 930456.0 | 930305.0 151.00 32.0 32.0 32.0 0.9759 43.6463
Avg. 0.9791 441218
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A\METH ,SEC 5.3 & 7

Calibrated by: Approved by:

( Mr.chawalit Wongchan) ( Mr.Samart Roo-ngan)

Field Scientist(2) Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3 Jan 23 Ambient Temperature (°C) 30
Calibration sheet No. : C-030123-BKK_FS0537 Relative Humidity (%) : 62
Digital Temperature ID BKK_FS0537 Reference Temperature ID BKK_FS1144
Serial No. : 1508054 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31 Jan 23
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 100 0 +3 Pass
150 150 0 +3 Pass
200 199 -1 +3 Pass
250 249 -1 +3 Pass
300 299 -1 +3 Pass
500 498 -2 +3 Pass
Probe 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Oven 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Filter 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Exit 0 0 0 +3 Pass
10 10 0 +3 Pass
20 21 1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) mm'mﬁmwmmqmmaonwﬁaﬁﬂauid

Calibrated by :

( Mr.Prasert Surakhan )

Field Scientist (3)

Approved by :

FORM NO.: F 06-027

( Mr.Samart Roo-ngan)

Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




Stopwatch Calibration Test Report

Calibration Date : 3 Jan 23 Next Cal. Date : 3 Jul 23
Barometric Pressure (mmHg) : 759 Temperature (OC) . 27.0
Relative Humidity (%) : 58.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0536
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1924
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:10 5:00 10 0.00017
2 5:00:11 5:00 11 0.00018
3 5:00:09 5:00 9 0.00015
4 5:00:08 5:00 8 0.00013
5 5:00:11 5:00 11 0.00018
6 5:00:10 5:00 10 0.00017
7 5:00:11 5:00 11 0.00018
8 5:00:12 5:00 12 0.00020
9 5:00:12 5:00 12 0.00020
10 5:00:12 5:00 12 0.00020
Average 0.00018
SD 0.00002
Calibrate by : Approved by :

Mr. Prasert Surakhan

Field Scientist (3)

Mr. Samart Roo-ngan

Specialist (1)




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0540 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0540 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0541 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0541 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 3 Jan 23 Nozzle Set ID. : BKK_FS0542
Calibration Sheet No. : C-030123-BKK_FS0542 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg

1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 1.600 1.600 1.600 0.000 1.600

Where : D2 D3

D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE
Calibrated by : Approved by

( Mr. Worawich Tongpoom )

Field Scientist (2)

(Mr.Samart Roo-ngan)

Field Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03

























CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jan 23 Barometric Pressure (mmHg) : 759
Next Cal. Date : 3Jul 23 Relative Humidity (%) : 58.0
Temperature  ( c’) : 27.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030123-BKK_FS0547 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : BKK_FS0547 Serial No. ;1607009
Serial No. : 1606040 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 9 Dec 23
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (0 (°C) () AHa
15 12.56 150.00 0.00 150.00 26.0 448155.0 | 448007.0 148.00 28.0 28.0 28.0 1.0188 47.3694
25 9.51 150.00 0.00 150.00 26.0 448312.8 | 448165.0 147.80 28.0 28.0 28.0 1.0192 452614
50 6.68 150.00 0.00 150.00 27.0 448467.4 | 448320.0 147.40 29.0 29.0 29.0 1.0195 44.8136
100 4.70 150.00 0.00 150.00 27.0 448623.4 | 448477.0 146.40 30.0 30.0 30.0 1.0249 44.2228
150 3.86 150.00 0.00 150.00 28.0 448780.4 | 448634.0 146.40 31.0 31.0 31.0 1.0200 44.8928
Avg. 1.0205 45.3120
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A\METH ,SEC 5.3 & 7

Calibrated by: Approved by:

( Mr.chawalit Wongchan) ( Mr.Samart Roo-ngan)

Field Scientist(2) Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



Stopwatch Calibration Test Report

Calibration Date : 3 Jan 23 Next Cal. Date : 3 Jul 23
Barometric Pressure (mmHg) : 759 Temperature (OC) : 27.0
Relative Humidity (%) : 58.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0547
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1606040
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:11 5:00 11 0.00018
3 5:00:09 5:00 9 0.00015
4 5:00:11 5:00 11 0.00018
5 5:00:12 5:00 12 0.00020
6 5:00:12 5:00 12 0.00020
7 5:00:12 5:00 12 0.00020
8 5:00:11 5:00 11 0.00018
9 5:00:10 5:00 10 0.00017
10 5:00:09 5:00 9 0.00015
Average 0.00018
SD 0.00002
Calibrate by : Approved by :
Mr. Prasert Surakhan Mr. Samart Roo-ngan

Field Scientist (3) Specialist (1)



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3 Jan 23 Ambient Temperature (°C) 30
Calibration sheet No. : C-030123-BKK_FS0548 Relative Humidity (%) : 62
Digital Temperature ID BKK_FS0548 Reference Temperature ID BKK_FS1144
Serial No. : 1606040 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31 Jan 23
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
100 102 2 +3 Pass
150 152 2 +3 Pass
200 202 2 +3 Pass
250 252 2 +3 Pass
300 302 2 +3 Pass
500 502 2 +3 Pass
Probe 100 101 1 +3 Pass
120 121 1 +3 Pass
140 142 2 +3 Pass
Oven 100 101 1 +3 Pass
120 121 1 +3 Pass
140 142 2 +3 Pass
Filter 100 101 1 +3 Pass
120 121 1 +3 Pass
140 142 2 +3 Pass
Exit 0 0 0 +3 Pass
10 10 0 +3 Pass
20 21 1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass

MPE : (Maximum permissible error of measurement) mm'mﬁmwmmqmmaonwﬁaﬁﬂauid

Calibrated by :

( Mr.Prasert Surakhan )

Field Scientist (3)

Approved by :

FORM NO.: F 06-027

( Mr.Samart Roo-ngan)

Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0551 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0551 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0552 Calibration Date : 3Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030123-BKK_FS0552 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
@S = Dol A
AP (s)

CP(A) - Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(4A or B) = must BE < 0.01
3

Calibrated by : Approved by
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 3 Jan 23 Nozzle Set ID. : BKK_FS0547
Calibration Sheet No. : C-030123-BKK_FS0553 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg

1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 1.600 1.600 1.600 0.000 1.600

Where : D2 D3

D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE
Calibrated by : Approved by

( Mr. Worawich Tongpoom )

Field Scientist (2)

(Mr.Samart Roo-ngan)

Field Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03






















Solution of Success

Bara Scientific Co., Ltd. :$§\_///
968 U Chu Liang Building Floor7 Rama4 Road iIBBEMEA
Silom Bangrak Bangkok Thailand 10500 %?—\\\

Tel : 02-6324300 Fax : 02-6375496-7 “,
Bara SCIentlflc www.barascientific.com

\‘\\u[n,,,/

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

ID No.

Date of receipt
Date of calibration
Date of issue

Customer name

Address

Temperature

Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability

Calibrated by

Number of Page(s) 10f3
BSCC-UV-307/22

UV/Vis Spectrophotometer
UVv-1800

Shimadzu
A11454908533CD
BKK_ENO0018

16 September 2022

16 September 2022

23 September 2022

ALS Laboratory Group (Thailand) Co., Ltd.

104 Soi Phatthanakan 40, Phatthanakan Road, Phatthanakan, Suan Luang, Bangkok
10250

(22.1-23.3) °C (On site)
(58.8-63.2) %RH (On site)

Good Operation

Organic Prep

In-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is traceable to certificate No. 95917 and 95918
Photometric Accuracy is traceable to certificate No. 95924 and 95937
Stray Light is traceable to certificate No. 95908

The above certificate are traceble to SI unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Mr.Waruth Janphung

Approved by

Mr.Kanchit Choothep
Technical Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and pubilicity of the resuits are prohibited and also shall not be reproduced

except in full, without written approval of the Bara Scientific Co., Ltd.

(7

>

FM-UV-708-02 Rev.01 (23/01/63)



Bara Scientific www.barascientific.com

Solution of Success

Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax : 02-6375496-7

M|
N2
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) §
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N

v,

NN
,//"/uln\\‘\\‘

CALIBRATION 0209

Certificate of Calibration

BSCC-UV-307/22

Certificate No.

Calibration Results:

1.Wavelength Accuracy

Number of Page(s)

20f3

Certified
UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
24170 241.65 -0.05 0.18
334.02 333.92 -0.10 - 0.18 .
B 418.53 418.46 -0.07 0.18
572.99 572.96 -0.03 . 0.18 ]
879.41 879.17 -0.24 0.18
2.Photometric Accuracy (UV)
Wavelength Certified .
UucC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 ____0.0000 0.0000 0.0000 | 00075 |
0.7467 0.7461 -0.0006 0.0075
257 0.0000 0.0000 ~0.0000 0.0075 B
0.8662 0.8647 -0.0015 0.0075
313 0.0000 0.0000 0.0000 0.0075
0.2904 0.2911 0.0007 0.0075
350 0.0000 0.0000 0.0000 ) 0.0075 ~
0.6429 0.6426 -0.0003 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

)

Wy

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientific Co., Ltd. :*y/
968 U Chu Liang Building Floor7 Rama4 Road i‘lm
Silom Bangrak Bangkok Thailand 10500 iff-"\\\
Tel : 02-6324300 Fax : 02-6375496-7 ”f,/,, /,/1-\\\\\“\
Baggu m§§EISueC!‘E!‘S|:SIfI¢ www.barascientific.com NSC-TISI-TIS 17025

CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-307/22 Number of Page(s) 30f3
Calibration Results:

3.Photometric Accuracy (Visible)

Wavelength Certified UUC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
~0.0000 0.0000 0.0000 0.0042
490.0 05783 0.5777 -0.0006 _0.0042
07628 _ 0.7635 0.0007 ~0.0046
1.0206 1.0230 0.0024 0.0042
- 0.0000 ~0.0000 £0.0000 00042 |
440.0 i 0.5621 _ 0.5618 _-0.0003 0.0042 -
~0.7455 | 0.7460 0.0005 _0.0048 N
0.9985 1.0005 0.0020 0.0042
I 0.0000 ~0.0000 0.0000 0.0042 o
465.0 0.5227 B 0.5219 ~-0.0008 , 0.0042
- 0.6880 0.6884 ~ 0.0004 ~0.0051 B
0.9487 0.9503 0.0016 0.0042
B 0.0000 0.0000 ~0.0000 0.0042
546.1 B 0.5207 | o519 -0.0008 0.0042
- 06973 | 06971 |  -0.0002 00049
0.9959 0.9964 0.0005 0.0042
0.0000 0.0000 _ 0.0000 - 0.0042
£90.0 0.5544 05534 |  -0.0010 00042 o
07253 07242 -0.0011 o 0.0050
1.0942 1.0943 0.0001 0.0042
0.0000 0.0000 0.0000 7 0.0042 ~
635.0 0.5616 0.5606 -0.0010 ~0.0042
0.6927 0.6921 -0.0006 o 0.0053
1.0881 1.0885 0.0004 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) [ Wavelength (nm) Transmission (%T) Absorbance (A)
200.960.11nm 200.30 0.9505 2.0229

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.

**End of Certificate™*

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.
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FM-UV-708-02 Rev.01 (23/01/63)
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Sartorius (Thailand) Co., Ltd. §°1§Mﬁé Q ?T ? I g
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 3 | &
Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com NN \\‘} -
NSCTSITIS17025 | pEviEWRY ... S’W(UJ(?

CALIBRATION 0426 ] , f

- ol APPROVED BY v -
of Callbratlpn

NEXT CAL. DATE .8, 3~’ alp

Model Number: MSE224S-100-DU Certificate No. : ~Z3BCI0072

Description : Analytical Balance Issued Date:  Monday, February 13, 2023
Serial Number: 26207042 Reference No. : 203245

ID No. : BKK_EN0002

Manufacturer : Sartorius Page No. : 10f2

Customer Name : ALS Laboratory Group (Thailand)Co., Ltd.

104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room

Calibrated By : Mr. Chonchai Inthana Calibration
Calibration Date : Wednesday, February 08, 2023 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperature : 23.2°C + 5.0°C
Humidity : 60.0 % RH + 100%RH

Reasons for calibration Pressure _ + _

[] New Instaliation ] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ ] Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT C02212565 14-Sep-2023
MHB-3825D Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with
the prior written approval of the Verification Operation Division *
Sartorius (Thailand) Co., Ltd. Crrs

Mr.Chonchai Inthana(Technical Manager)

TE>rHwm

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com

Model Number :

MSE224S5-100-DU

of Calibration

Certificate No. :

Issued Date :

Reference No. :

Description : Analytical Balance
Serial Number : 26207042

ID No. : BKK_EN0002
Manufacturer : Sartorius

Page No. :

Calibration Results : Without Adjustment

23BCI0072

SARTORILS

Monday, February 13, 2023

203245

2 of 2

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts | The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used to middle of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 20.0000 200.0000 Nominal value : 50 g
20 g 20.0000 199.9999  Tolerance 0.0004 g
Tolerance 20.0000 200.0000
0.0001 g 20.0000 199.9999 Difference
20.0001 200.0000 1 _
Nominal Value : (High Load) 20.0000 200.0000 2 -0.0001
200 g 20.0000 199.9999 3 0.0000
Tolerance 20.0000 199.9999 3 7 4 0.0001
0.0001 g 20.0000 200.0000 76 5 0.0000
20.0001 199.9999 2 3 6 _
Standard Deviation 0.00004 0.00005
Linearity
The linearity, also called linearity error. Describes the deviation of the charactenistic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9 (@ (@ (@ (9)
0.01 0.0100 0.0100 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014
1 1.0000 1.0000 0.0000 0.00014
2 2.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 10.0000 0.0000 0.00014
20 20.0000 20.0000 0.0000 0.00014
50 50.0000 50.0000 0.0000 0.00015
100 100.0000 100.0000 0.0000 0.00019
200 200.0000 199.9999 -0.0001 0.00030
End of Report.

SOP FM 33 03 February 2022
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© 2020 by Agilent Technologies Agilent CrosslLab Compliance Services

Instrument Details

Purpose

This section describes the as found system configuration. e e e e e e e e e
Details

Spectrometer 1

Manufacturer

Name

Model Number
Sample Infroduction -
Serial Number

Firmware Revision

Chiller 1

Manufacturer

Name

Other Unspecified Name

Model Number

Other Unspecified Maodel Number

Serial Number

Autosampler 1

Manufacturer
Name
Model Number

Serial Number

Switching Valve Accessory 1

Manufacturer
Name
Model Number

Serial Number

Agilent Technologies
5100 SVDV

G8010A

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY 16010005

5395

Agilent Technologies
Other Unspecified
Chiller

Other Unspecified
G3292-80201

2008-00159

Agilent Technologies
S5P34
G8410A

AU15440764

Agilent Technologies
SVS 2+
GB8485A

AU16040115

Date:

September 13, 2021 5:49:11 PM
System ID: MY 16010005

Page2/5



® 2020 by Agilent Technologies Agillent CrossLab Compliance Services

Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username

.and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an

= electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
. .electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other

suitable method defined in your data access and control procedures.)

Details
Full Name of Signer; Kanyakorn Sukpathrajarern
. Logged On User Name: phimprapha.jeeraphong@agilent.com
Signature Creation Date: - September 13, 2021
Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The decument is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program,

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose, Agilent Techneologles shall not he liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, perfermance, or use of this material.

Date: September 13, 2021 5:49:11 PM
System ID: MY16010005

Page 3/5



© 2020 by Agllent Technologies

Agilent CrossLab Compliance Services

User Name: phimprapha.jeeraphong Systern 1d; MY16010005
Hostname: ASBKKWX328 Print Date: September 13, 2021 5:49:12 PM
OQHW 5100 IGPOES ALS 08Sep21 Transaction log : i 7
Time Transaction Activity Type of Transaction Optlonal Informatlon
State Performed N
Septamber 8, 2021 8:49:59 Audit SessionCreated  Sesslon . None
AM
September 8, 2021 8:49:59 Start Configuration Sesslon None
AM
September 8, 2021 8:49:59 Audit Entitlerment Licensing User Is FleldEngineer and
AM does not require an unlock
code
September 8, 2021 9:07:06 Audit Eqploaded Session EQP details for pimary
AM technigue [Es] -
Fila path:
[ProtocolPacks/Es/Configurati
ons/02.50/Es.02.50.eqp],
EQP Fila Name:
[Es.02.50.eqp], EQP Name:
[AgilentRecommended]
September 8, 2021 9:07:11 End Configuration Session None
AM
September 8, 2021 9:07:15 Starl Qualification Sesslion oQ
AM
September 8, 2021 9:07:15 Starl Execution Preparation : 5100 SVDV: None
AM Qualitative Test - No setpoints
associated
Saplember 8, 2021 9:34:35 End Executicn Praparation : 5100 SVDV: Run Count : 1
AM Qualitative Test - No setpoints
associated
September 8, 2021 9:34:39 Starl Executicn Instrument Tests : 5100 SVDV:  None
AM Qualitative Test - No setpoints
associated
September 8, 2021 9:51:27 End Executicn Instrurment Tests : 5100 SVDY:  Run Count : 1
AM Qualitative Test - No setpaints
associated
Page 1/2
Date: September 13, 2021 5:49:11 PM

System ID: MY16010005

Paged /5



® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: phimprapha.jeeraphong System Id: MY 16010005
Hostname: ASBKKWX328 Print Data: September 13, 2021 5:49:12 PM
OQHW 5100 ICPOES ALS 08Sap21 Transactlon log :
Time . : Transaction Activity Type of Transaction Opticnal Information
State Performed
September 8, 2021 9:51:30 Star Execution Autosampler Operation : MNone
AM Autosampler 1 - SPS4;
Qualilative Test - No setpoints
assoclated
September B, 2021 9:51:36 End Execution Autosampler Operation : Run Count: 1
AM Autosampler 1 - S§PS4:
Quaiitative Test - No setpoints
assoclated
September 8, 2021 9:51:38 End Qualification Session CcQ
AM
September 8, 2021 9:51:38 Slart Reporling Session Mone
AM
Sepiember 8, 2021 Audit AceClosed Session None
10:55:40 AM
September 13, 2021 Audit AceRestarted Session None
5:01:26 PM
September 13, 2021 Audit SessionReloaded Session Nona
5:01:26 PM
September 13, 2021 Start Qualification Session oQ
5:01:28 PM
September 13, 2021 Audit Reporting Session Raport Generated ;
5:47:55 PM Cerliflcate
Page 22
Date: September 13, 2021 5:49:11 PM
System ID: MY 16010005

Page5/5
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EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossiLab Compliance

Qualification Type: ES-0Q
System ID: MY 16010005
EQP Name: AgilentRecommended
EQP Detalils: Agilent Technologies System
EQP Revision: ES.02.50
EQP Release Date: March 2020
Date: September 13, 2021 5:50:41 PM
Report Type: Report
Org. Name: ALS Laboratery Group (Thailand) Co., Lid.
Org. Location; 104 Phatthanakan 40 Phatthanakan Rd., Bangkok
10250
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005

Page 1/34



© 2020 by Agilent Technologies

Table of Contents

Agilent CrossLab Compliance Services

Section Page
Cover page 1
Table of Contents 2
Test Summary 3
Service Details 4
Instrument Details 5
Protocol Details 6
Tests 7

Preparation : 5100 SVDV 7

Instrument Tests ; 5100 SVDV 10

Autosampler Operation : Autosampler 1 - SPS4 11
Declaration of Change Control 12
Attachments 13
Signature 31
Transaction Logs 32

Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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© 2020 by Agilent Technologies

Test Summary

Purpose

Agilent CrossLab Compliance Services

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1} the status is

automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed

. results and specifications for a test, refer to the test results in this EQR.

Details

Test

Preparation : 5100 SVDV
Instrument Tests ;: 5100 SVDV

Autosampler Operation : Autosampler 1 - SPS4

Status

Pass
Pass

Pass

Runs

Overall Qualification Status

Pass
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005

Page 3/ 34



© 2020 by Agilent Technologies

Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes [ocal contact and delivery details for this service. e o L

General Details

Service Order No./Request:
EQP Name:

EQP Revision;

Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name:
Job Title:

Qualification Location:

Operator Details
Name:

Job Title:

Data Acquisition Details

6004823273
AgilentRecommended

ES.02.50
Report

ALS Laboratory Group (Thailand) Co., Lid.
104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250

Khun Thitima Boonpeng
Scientist 2, Life Sciences

ICP Room

Kanyakorn sukpathrajarem

Field Service Engineer

Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.5.3.11953
Customer Data System {CDS): Es: ICP Expert
Date: September 13, 2021 5:50:41 PM

System ID: MY16010005

Page 4 /34



® 2020 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name
Model Number
Sample Introduction
Serial Number

C Firmware Revision

Chiller 1

Manufacturer

Name

Other Unspecified Name

Model Number

Other Unspecified Model Number
Serial Number

Autosampler 1

Manufacturer

Name

Model Number
C‘ Serial Number

Switching Valve Accessory 1

Agilent Technologies
5100 SVDV

G8010A

Agilent CrosslLab Compliance Services

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY16010005

5395

Agilent Technologies
Other Unspecified
Chiller

Other Unspecified
(G3292-80201

2008-00159

Agilent Technologies
SPS4
GB8410A

Al15440764

Manufacturer Agilent Technologies
Name SVS 2+
Maodel Number G8485A
Serial Number AU16040115
Date: September 13, 2021 5:50:41 PM

System ID: MY16010005

Page 5/ 34
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® 2020 by Agilent Technologles Agilent CrossLab Compliance Services

Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test
ES.02.50 Autosampler Operation
ES.02.50 Instrument Tests
ES.02.50 Preparation

C
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005

Page 6/ 34
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® 2020 by Agllent Technologies Agilent CrossLab Compliance Services

Preparation

Purpose

- This test records a status for each preparation task for the Agilent ICP-OES.

Configuration Details

Model/Serial No.: . GB010A - IMY1 6010005 . .. ..
Results
Criteria Observed Result  Expected Result Status
Does the plasma ignite successfully in the first three Yes Yes Pass
attempts?

: Was the detector calibration performed and completed Yoo Yos Pass
successfully?
Was the instrument calibration performed and completed Yos Yoo Faes
successfully?

Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005

Page 7/34
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Test Evidence
Image Details:

Date and Time:

Agilent CrossLab Compliance Services

Was the detector calibration performed and completed successfully?

September 8, 2021 9:07:42 AM

Host Name: ASBKKWX328
A tmtrymeent ..
Coenes [RE GOy -
S
o Inalrumen
ok masel £ el a8 e tobr ek u]
La-LE
Drparit et Gullstan. a
ey .
=
Owirbosd TRt
Waodamarms
Ipebon
© Pavra.
O Opaxs.
Q Fump.
O Cammen
G Water Cooling
Q Pisuma Torch Door
0 Tarch Lowter
© Pracpacs
O Cot hxiia
o Linat el cabbrabiory RSN 333 414
iy Dwectr
® Swaching Valvw e
O Amgon. ] Eudub ]u
. i

A pacnhlcabeason R BFRIFAM

| Combid M YA

n 5 Typehare 1o saron

Date: September 13, 2021 5:50:41 PM
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Image Details: Was the instrument calibration performed and completed successfully?
Date and Time: September 8, 2021 9:33:30 AM
Host Name: ASBKKWX328
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Overall Test Status

fPass Runs: |1 |
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Instrument Tests

Purpose

This test records a status for each of the automated tests within the Agilent ICP-CES CDS. For detailed test criteria, refer to the
attached report.

Configuration Details

Model/Serial No.: o GB8010A IMY16010005

Results Observed Result  Expected Result Status

Are the Functional Tests results within acceptance criteria?

Subsystem Communications Yes Yes Pass
(J  AirFlow Yes Yes Pass
Water Flow Yes Yes Pass
Gas Flows Yes Yes Pass
RF Generator Yes Yes Pass
Camera Yes Yes Pass
Optics Yes Yes 7 Pass

C Are the Instrument Performance Tests results within acceptance criteria?

Resolution Yes Yes Pass
Sensitivity Yes Yes Pass
Precision Yes Yes Pass

Overall Test Status

Pass Runs:

Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Autosampler Operation

Purpose

This test verifies that the autosampler operates properly.

Configuration Details

Model/Serial No.: GB410A IAU1 5440764
Results
Criteria : Observed Result  Expected Result Status

Does the autosampler successfully move to the specified
location(s)?

Yes Yes - | |Pass

Overall Test Status

C' |Pass Runs:

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents s limited to.process owners, Documents recejve periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
-qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
* maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
-change management system provides a means for determining the degree of réqualiﬁcation required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer's responsibility.

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Attachments

Location Category Document Name Page
EQR o General Certificate of Qualification for ACE ~ ~ o 1
EQR General Certificate of Qualification for ACE 1
EQR. .- .- . General Operator's training cerlificate and gqualifications . -~ .~ - 1
EQR .. - - .- Material" Certificate of Analysis Wavelength cailbration solution 4
EQR Comments General 1
EQR General Instrument's Test Report 5
EQR - General Instrument's Test Report 4
Date: September 13, 2021 5:50:41 PM
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General
Document Name: Certificate of Qualification for ACE
- Agilent Technologies
Agilent Compliance Engine Self Qualification
Date: September 8, 2021 10:10:10 AM
Drive Serlal #: EAFD4572 Platform Revislon: AD3.0N
individual self-qualiflcaticn reports for each specific technlque Installed are also available upon request. They provide eddilional details
on the general repert from the concise summary and are structured by the actual algorithms challenged during the process. Thera is
C\ not a one-to-one relaticnship between algorithms and OQ pregram tests because some algorithms are used by several tesls and
' across multiple similar hardware components of the qualified systams.
Technlque Type Tests Completed Result
UV-Vis Spectrophotometer 13 Cenforms
Atomic Absorption 7 Conforms
Capillary Electrophoresis 10 Conforms
Software ] Conforms
Emisslon Spoctroscopy 3 Conforms
Infrared Spectroscopy 7 Conforms
Overall Qualiflcation Status
Conforms
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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General
Document Name: Certificate of Qualification for ACE
Agilent Technologies
Certificate of Completion

Learner Name: Kanyakorn Sukpathrajarern

Title OF Course; AN-CE-SS-II-030-A: ACE 3.X User Update Training

Completion Date: June 25, 2020

Certified By Company: Leamning at Agilent

All Service and Support training certificates have the following specific limitations.

A certificate for Service and Support trzining is only valid while employed by Agilent Technologies or while working es an Agilent-authorized service
provider, through which the service employee has ongoing aceess to Agilent's: Safery Alerts, Service Notes, internal technical updates, update training, current
documentation, technical support, curtent parts, and parts updates. Completion of training alone, without being employed by Agilent Teehnologies, does not
fualify an individual 1o safely install, service or maintain Agilent products.

Date: September 13, 2021 5:50:41 PM
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General
Document Name: Operator's training certificate and qualifications
Agilent Technologies
- .
Certificate of Completion
Learner Name: Kanyakom Sukpathrajarern
C
A
Title Of Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophyte Training
Completion Date: November 2, 2017
Certified By Company: Leaming at Agilent
All Service and Support training certificates have the following specific limitations.
A centificate for Scrviee and Support training is only valid white employed by Agilent Technologies or while working as an Agilent-authorized service
provider, through which the service employee has ongoing aceess to Agilent’s: Safety Alerts, Service Notes, internal technical updates, update training, current
documentation, technical support, current parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, docs not
qualify an individual to safely install, service or maintain Agilent products,
C
Date: September 13, 2021 5:50:41 PM
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Materials

Document Name: Certificate of Analysis Wavelength calibration solution

CERTIFICATE OF ANALYSIS

Agilent Product Mame: wavelength Caligration Solution for [GP-BES & MP-AES, & mg/L, 500mL

Agilent Part No: 610030100
i Lot No: 0010578947

Product Specifications
. T o ‘[Ansiyte | Stacting Matelai | CAS# Cartifiad Conc. | Analyte | Starting Material | CAS? Cortifind Conc.
C‘; Al AINO) 7104272 | S00L 0025 mgh | Mn M U395 _| 5.001% 0828 mpiL
As A 740382 | S 0025 moh | Mo [NFMo0: | 13705-768 | 5007 £ 6038 miL
By Ba(NOsh 10022318 | 50002 0025 mgA. | HI H TH0020_| SW42 0825 m
Cd cd TiD43-3_| 52z 0.0 5mek | Fo Fb TABG21 | 4999 0.025 moh |
Ce Co TADASS |49 E0025mgh | Se St 778240-2 | 50042 0.025 mgl
Cr CriNCij 13648-384 | sz o0 | & SH{NOs}: 10042-76-0 | 5,000 £ 0.825 mglL
Cu Cu TAAD-50-8 | 5007+ 0.025mgh. Zn Zn TA4DE66 | 500240925 mgh
K KOs 7757791 50.00 £ 0.25 mpll.

Matrix 5% HNOs

Intendad Use: This solution i3 intended for use as a cantified referance material or calibration standarg for inductively
coupled plasma optical emission spsctroscopy {ICP-OES), inductively coupled plasma mass spectrametry {(CP-M$}, atomic
absorption spectrascopy {flame AAS or GFAAS), microwave plasma atemic amisaion spectroscopy (MP-AES),

x-ray fluorescence spactroscapy (XAF), and other techniques for elemental analyss.

Certification & Traceability: This CRM was manufactured under a quelity management system that [s raghtered to 130
UMY, 130 17834 and 1SO/IEC 17825. This CRM was prepared to the certified concantmtions shown above by grevimetric
mathads using single-element concentrates that wera certified using the “High Performance ICP-DES” protocol daveloped by
NEST and are dicectly tracaable to the NIST SEMs listed below. This solution was tabillzed using high purity oitric acld
{HNDO3) and dilutad with filtered (0.22pm). 18 M-ohm deionized water, The balances used in the praperation of this CRM are
celibrated regularly with traceability to NIST. Allvolumetric dilutions sre perlarmed in Class A calibroted glassware. The
certified concentrations were determined based upon grevimetric procedures, Secondary verification of the certified
concentrations was performed using ICP-OES that was calibratad and/or refarenced against NIST SAMs: 3101a, 3103a,
31048, 3108, 3113, 31123, 3114, 31418, 3132, 3134, 3136, 3128, 3145, 31538, and 3168a The uncertalnty associated with each
certified concantration reprosants the expanded uncertainty at the 5% confidence leval using a coverage factor of k2.

Instructions for Use: Agilent recommends that the solution be thoroughly mixed by repeated shaking or swirling of tha

. battle immadiataly prior to use. To achisve the highest accuracy the analyst should: (1) use only pre-cleaned containers and

C/ ’ transferwara, (2) avald pipetting directly from the CRM's asiginal container, {3) usa a minimum sub-sampla size of 500yL. {4}
make dilutions using calibrated balancas or cartified volumetric clasy A flasks and pipettes, {5) difute to voluma using the

sams malrix ms the original CRM, and {E) never pour used product back into the original container. The sofutlon should be

kapt tightly cspped and stored under normal laboratory conditions, Do not freeze, heat, or expose to direct sunfight.

Minimize exposure to molsture or high humidity,

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution
Perlod of Validlity: Agilent ensures the accuracy of this solution until the lrpiminn date shown below, provided the
Instructions far use ara fellowed. During tha perfod of validity, the purchaser will ba notified if this product is recalled dun to |
any significant changes iin the stabifity of tha solution, _

Samypls et appronar;
Date of mlease: § April 2020 ____('
Data of sxplration; 6 Ociobar 2021 Thuck Geudreau, Cartifying Officar
C
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

i Agilent

Huzard bnformation: Refer ta the Sulaty Oata Shest (SDS), which can ba obtained at www pgilent com/chem/ads. .
Hemeogensty: This soluticn was datesmined to be homogeneotis by procadures conaistant with the requirements of IS0 170M and IS0
Sulde 35 Replicate samples of the finishad sofluton were analyred to confirm ita homagenehty, in d with Q3P 813
Amsesamentot Homogenalty and Stability. To ensure homogensity, usare should not take a smaNer sub-sample thaa specified in the
[nstructions for Use, as doing so will invelidate tha cartified valuas and uncertaintles.

Furthar Infarmating: Flaasa contact Agilent for further Information ahouy this CRM.

Quality Cartifications: This CAM was prepared undes a quality menagemant systam that [s:

»  Pegistsrad 1o IS0 9001 — Quality M Sy qul [TUV MORD Cort. Reg. No, 44 100 16580231)
+  Accradited to ]SO0 17034~ Genara] Requi for the Comp: of Refl Materlal Producers
{AZLA Cart. No. 2343.02)
- o IS0 17034 ref Tonal ragu apecified in (S0 Guide 31 and 150 Guide 35.
C N e Accredited to 150/1EC 17025 = Genersl Requl: for the Camg of Testing and Calibration Laboratories {A2LA Cert.
e No. 2B48.01)

Date: September 13, 2021 5:50:41 PM
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Document Name: Certificate of Analysis Wavelength calibration solution
C
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Comments
Date/Time: September 13, 2021 5:27:56 PM
Test: General
- Comment: Start OQ on 08 Sep.21 and found water flow fail, So repair job complete for 13 Sep 21 and OQ
continue to complete.
.
(>
C
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005

Page 21/34




© 2020 by Agilent Technologies

PR T ———

Agilent CrossLab Compliance Services

General
Document Name: Instrument's Test Report
[Report Sufimary FPR T
- Instrument Model Agilent 5100/5110 SVDV ICP-0ES
Instrument ID GBO10A/GBO14A
Instrument Serial Number MY16010005
Software Version 7.5.3.11953
Firmware Version 5395
Tested By Kanyakom S,
(ﬁ ¥ Test started on 91812021 9:51:21 AM
Test Complated On 9/8/2021 9:56:35 AM
[Result Sumrr_l_a_r_)_r_ T T E
Subsystem Communications Tast Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generater Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Velve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Pracision Tast Pasgs
_ ISubsystem Communications Test ) » ._‘,-“__.Ei_sf_ . n;
(=
OptiesTest  ~  __ Pas ]
Radial Axial  [svov |
Intensity 3082176 3162050 3419288
Wavelangth  |737.212 737.212 737.212
Page 1 of5
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name: Instrument's Test Report
-  [[ResetionTest- . o T Pess
Element Wavelength Specification  |Width T —e
N {174.213 nm}) £9.40 7.54 e
As {188.980 nm) £8.20 6.43
C {193.027 nm}) <1150 8.89
Mo {202,032 nm) <$8.20 8.50
Cr (206.158 nm) <13.40 11.05
Zn (213.857 nm) <8.70 7.27
Pb (220.353 nm) <950 7.52
Co (228.615 nm) <17.20 12.66
Ba (230.424 nm) 50,40 7.80
C' Mn (257.610 nm) £13,30 9,98
Mn (260.568 nm) 20,30 16.83
Cr (267.716 nm) <11.00 8.53
Cu (324.754 nm) 525.00 19,14
Gu (327.395 nm) S 14,20 11.75 |
Sr (338.071 nm) <3350 26.94 :
Ba (455.403 nm) <44.00 33.57 ;
Sr (460,733 nm) <36.00 22.38
Ba (493.408 nm) <3600 25.86
Ba {614,171 nm) £42.00 28.49
Ar (675.283 nm) <74.00 60.58
K (766.491 nm) < 80.00 66.42
Page 2 of 5
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Document Name:

Instrument’s Test Report

%?gnsitlvjty Test L )

Radial

;Element Wavelength Specification |Method |Ratio Standard Blank

"As (188.980 nm} 246.0 "|SRBR  (88.8 260.1 94.9

fSe (196.026 nm) 241.0 SRBR 55.8 7094 113.8 :
1Zn (213.857 nm} 2 1421.0 SRBR (20953 29674.4 197.9

Pb (220.353 nm) > 46.0 SRBR  |100.6 13926 1622 -

Mn (257.610 nm) = 3518.0 SRBR 6641.7 127413.8 {365.9

Al {396.152 nm) 234 SBR 8.9 24237.9 3081.8

Ba (493.408 nm) 2340  |[SBR 95.1 1015416.2 |10563.7

K (766.491 nm) 218 SBR 44 82043.9 1653218 ]
Axial

Element Wavelength Specification |Method |Ratio Standard Blank

As (188,980 nm) 2208.0 SRBR 2924 5108.5 273.5

Se {(196.026 nm) = 159.0 SRBR 199.9 3903.2 3210

Zn (206.200 nm) 2243.0 SRBR 793.6 12455.9 237.0

Zn (213.857 nm) = 1743.0 SRBR  [49245 130652.8 696.4

Cd (214.439 nm) 242270 SRBR  [450886 87692.4 375.1

Ph (220,353 nm) 23200 SRBR  [327.3 7653.1 480.3

Mn (257,610 nm) = 10625.0 SRBR 19008.6 632891.9 1104.7

Cr (267.716 nm) = 1048.0 SRBR 4115.3 173995.6 1761.8

Cu (324.754 nm) =19.0 SBR 46.6 1883033 3980.0

Al (396.152 nm) 26.0 SBR 16.7 156852.5 8877.5

Ba (493.408 nm) 260.0 SBR 168.0 53740757  |31797.5

K (766.491 nm} 224.0 SBR 64.8 25361270 [38564.9

iPrecision Test o '_W~HW o Pass T

Radial

Element Wavelength Specification |Measured Value % RSD

As (188.980 nm) <260 1.08

|Se (196.026 nm) 52,860 1.38

Zn (213.857 nm) 5150 0.62

;F‘b (220.353 nmy) s 2.60 0.72

Mn (257.610 nm) s 1.50 0.44

Page 3 of &
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Document Name:

Instrument's Test Report

Al (396.152 nm) <1.50 0.45
Ba {493.408 nm) £1.50 0.48
K {766.491 nm) 5150 0.34 |
Axial
Element Wavelength Specification  {Measured Value % RSD
As (188,980 nm) <1.50 0.64
So {196.026 nm) 5150 0.58
2Zn {206.200 nm) 5150 0.29
Zn {213.857 nm) =1.50 0.38
Cd {214.439 nm) < 1.50 0.30
Pb (220.353 nm) 5150 0.47
Mn (257.610 nm) £1.50 0,78
Cr (267.716 nm) =150 0.30
Cu {324,754 nm) =1.50 0.45
Al {386.152 nm) 5150 0.35
Ba (493.408 nm) £1.50 0.50
K (766.491 nm}) =150 0.46
[ReportDetail ;- -~ RN -

Tests Run - Operator: Kanyakorn S,

Subsystermn Communications Test- Started

SubSystem Stafus

Mains Power Module - Passed

(as Control Module - Passed

RF Generator - Passed

pre-optics Module - Passed

Optics/Camera Control Module - Passed

Peristaltic Pump - Passed

Subsystern Communications Test Complsted - Passed

Optics Test- Started

Test View Mode Intensities Status

LED Off - Passed

Shutter opened - Passed

Paak Intensity Radial mode 3082176.14 - Passed

Shutter closed - Passed

Paak Intensity(closed shutter) Radlal mode 55.00 - Passed

Shutter openad - Passed

Optical Argon Ratio: Calcutated Value = 2.56, Factory Value = 2,60

Peak Intensity Axial mode 3162050.49 - Passed

Page 4 of §

Date:
System ID:

September 13, 2021 5:50:41 PM
MY 16010005

Page 25/34




® 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Decument Name;

Instrument's Test Report

Radial-Axial Intensity Ratio:{Range 0-100} - 1.03 - Passed
Peak Intensity Simultaneous mode 341928763 - Passed
Shutter closad - Passed

Optics Test Completed - Passed

Instrument Performance- Started

Instrument Performance Completed - Passed

Page 5 of 5
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Document Name:

Instrument's Test Report

O

IReport Summary T %

ot o e e e

Instrument Madal
Instrument ID

Instrument Serlal Number
Scoftware Versicn
Firmwara Version

Tested By

Test started on

Test Completad On

Agilent 5100/5110 SVDV ICP-OES
GB010A/GBO14A

MY16010005

7.5.3.11953

5385

Kanyakorn S.

9/13/2021 5:33:48 PM
9/13/2021 5:46:50 PM

[Result Summary - B !
Subsystern Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Tast Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
{Subsystem Communications Test Pass 1
LAIr Flow Test o - Pass ) ___j
30% Air Flow (relative 60% Air Flow (relative
spaed) speed)
e
i'ﬁfater Flow Test ”WW__? Pass :J
RF Water Flow(L/min} Camera Water Flow (L/min}  {Water Inlet Temperature ("C}
1.21 1.14 23.01
Page 1 of 4
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Document Name:

Instrument’s Test Report

iGas Flows Test -

L e AR R e 3]

Actual Flow  |Back

Nebulizer Actual Flow  |Back : iAuxiliary
Target Flow Pressure  +  jTarget Flow Pressure
0.70 0.71 |276.73 12,00 2.00 108.21
Makeup Actual Flow  |Back 1 iPlasma Actual Flow  |Back
Target Flow Prassure iTarget Flow Pressure
2.00 2,00 108.53 \ 118.00 17.96 19.78
|RF:Generator Test Pass’ !
RF Power Supply Test " |Passed o
RF Power Supply {V} 130.332
RF Oscillator Test Passed
RF Oscillator Frequency 25.917
(MHz)
Work Coll Current {A) 44,873
RF Power Supply Current {A):1.996
[Camera Test B Pass ]
Black Level Test Noise Test Photo Response Test
Passed Passed Passed
OptiesTest .~ Pass
Radial Axial svDv
Intensity 2965633 3009947 3265038
Wavelength 737.212 737.212 737.212
,‘Repo_r_t Detail L

Tests Run - Operator; Kanyakorm 3.

Subsyster Communications Test- Started

SubSystemn Status

Mains Power Module - Passed
Gas Control Module - Passed

RF Generator - Passed
pre~oplics Module - Passed

Optics/Camera Control Module - Passed

Page 2 of 4
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Instrument's Test Report

®

Peristaltic Pump - Passed
Subsystem Communications Test Completed - Passed

Air Flow- Started

Fan Speed(%} Alr Flow(relative speed) Status

30% 11 -Passed
60% 16 - Passed
Alr Flow Completed - Passed

Water Flow- Started

RF Water Flow{L/min} = 1.21
Camera Water Flow (L/min) = 1,14
Water Inlet Temperature = 23.01
RF Water Flow{L/min} {off) = 0.00
Water Flow Completed - Passed

Gas Flows- Started

Channel Target Actual Pressure Failure Status

Auxiliary Gas 0.00 0.06 N/A N/A - Passed
Auxiliary Gas 2.00 2.00 N/A N/A - Passed
Nebulizer Gas 0.00 0.07 0.00 N/A - Passed
Nebulizer Gas 0.70 0.71 276.73 N/A - Passed
Plasma Gas 0.00 1.18 N/A N/A - Passed
Plasma Gas 18.00 17.96 N/A N/A - Passed
Makeup Ges 0.00 0,08 NJA N/A - Passed
Makeup Ges 2.00 2.00 N/A N/A - Passed
Purge Gas 0.70 0.70 N/A N/A - Passed
Purge Gas 3.70 3.70 N/A N/A. - Passad

All Channel flows ON: - Passed

All Channel flows OFF: - Passed

Gas Flows Completed - Passed

RF Generator- Started

RF generator turned off - Passed

RF generator turned on - Passed

Bias Control = 0 V - Passed

RF Power Supply - Set Value = 150V, Actual Value = 130.33V - Passed

RF Osclllalor Started - Passed

RF Osclllator Frequency(MHz) = 25.92 , Workeoll Current(Amps) = 44.87, RF Power Supply
Current{Amps) = 2.00 - Passed

RF Osclllator stopped - Passed

RF generator turned off - Passed

RF Generator Completed - Passed

Camera Test- Started

Black level tast - PASSED

Noise test - PASSED

Photo response test - PASSED
Camera Test Completed - Passed

Optics Test- Started

Test View Mode Intensitios Status

LED Off - Passed

Page 3 of 4
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Document Name: Instrument's Test Report

Plasma ignite Started

Plasma ignite - Passed

Waiting 5 min far plasma warm up

Shulter opened - Passed

Peak Intensity Radial mode 2965632.60 - Passed

Shutter closed - Passed

Peak Intensity(closed shutler} Radial mode 55.46 - Passed
Shutter opened - Passed

Optical Argon Ratio: Calculated Value = 2.53, Factory Value = 2.60
Peak Intensity Axial mode 3009947.3% - Passed
Radial-Axial Intensity Ratio:{Range 0-100) - 1.01 - Passed
Peak Intensity Simultaneous mode 3265038.45 - Passed
Shutter closed - Passed

Optics Test Completed - Passed

Page 4 of 4
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Electronic Signature

Purpose

... This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments, The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an

- electronic signature.-As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically. sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.} )

Details
Full Name of Signer: Kanyakorn Sukpathrajarem
C‘:‘ Logged On User Name: phimprapha.jeeraphong@agilent.com
Signature Creation Date: September 13, 2021
Reasan for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best praglices. The document is designed to provide an important component of a complete
compliance package, Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficlency for any specific regulatory program.

Warranty
\
C Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for etrors contained herein or for incidental or consequential damages in conneclion with the

furnishing, perfermance, or use of this material.
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User Name: phimprapha.jesraphong

Hostname: ASBKKWX328

DQHW 5100 ICPOES ALS 08Sep21 Transaction log :

Systemn Id: MY16010005

Print Data: September 13, 2021 5:50:44 PM

AM

Qualitative Test - No setpoints
asscclated

Page 1/3

Time Transaction Activity Type of Transaction Optional Infermation
State Performed ’ ) )
September 8, 2021 8:49:59 Audit SesslonCreated  Session- .~ ... * None ".
AM -
September 8, 2021 8:48:53 Start Conflguration Sosslon None
AM
September 8, 2021 8:49:59 Audit Entittement Licensing User is FieldEngineer and
AM : does not require an vnlock
code
September 8, 2021 9:07;06 Audit EqpLoaded Session EQP details for pimary
AM technique [Es] -
File path:
[ProtocolPacks/Es!Configureti
ons/02.50/Es.02.50.eqp),
EQP File Name:
[Es.02.50.eqp], EQP Name:
[AgilentRecemmended)
Soptember 8, 2021 9:07:11 End Configuration Session None
AM
September 8, 2021 9:07:15 Starl Qualification Session oQ
AM
September 8, 20271 9:07:15 Starl Execution Preparation : 5100 SVDV: None
AM Qualitative Test - No setpoints
assogiated
September 8, 2021 9:34;35 End Execution Preparation : 5100 SVDV: Run Count : 1
AM Qualitative Test - No setpoints
asscclated
September 8, 2021 9:34:39 Starl Execution Instrument Tests : 5100 SVDV: None
AM Qualitative Test - No setpoints
asseciated
September 8, 2021 9:51:27 End Execution Instrument Tests : 5100 SVDV: Run Count : 1

Date:
System I[D:

September 13, 2021 5:50:41 PM

MY16010005

Page 32/ 34




3

-
{

A s e o e

© 2020 by Agilent Technologies
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User Name: phimprapha.jesraphong System Id: MY16010005
Hostname: ASBKKWX328 Print Date: September 13, 2021 5:50:44 PM
OQHW 5100 ICPOES ALS 08Sep21 Transaction log :
Time . ~. ...---.  Transaction Activity Type of Transaction Optional Information
State Performed
R September 8, 2021 9:51:30 Start Execution Autosampler Operation : None PR
BRL -7 AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
assaciated
Seplember 8, 2021 9:51:36 End Execution Autosampler Operation : Run Count : 1
- AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
September 8, 2021 9:51:38 End Qualilication Session oQ
AM
Saptember 8, 2021 9:51:38 Start Reporting Session None
AM
September 8, 2021 Audit AceClosed Sesslon Nona
10:55:40 AM
September 13, 2021 Audit AceRestarted Session None
5:01:26 PM
September 13, 2021 Audit SesslonReloaded Session None
5:01:26 PM
September 13, 2021 Start Qualification Session oQ
5:01:28 FM
September 13, 2021 Audit Reporling Session Report Generaled :
5:47:55 FM Cartilicate
Page 2/3
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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User Name: phimprapha.jeeraphong
Hostname: ASBKKWX328

©QHW 5100 ICPOES ALS 08Sep21 Transaction log :

System Id: MY16010005

Print Date: September 13, 2021 5:50:44 PM

Time = - e - Transaction
State

Activity

Type of Transaction

Parformed

. Optlonal Information

September 13,2021 __ . Audit
5:49:13PM -

September 13, 2021 Audit
5:49:25 PM

Reporting

Reporting

Sesslon

Saession

Page 3/3

‘Reporl Signed ; Cerlificale

POF Name: OQHW 5100
IGPOES ALS
08Sep21_20210913_Cerlifica
te_1.pdf

User Name:
phimprapha.jeeraphong@agil
ent.com

Full Name of Signer:
Kanyakorn Sukpathsajarern
Reason for signature:
Exacuted protocol and
published this original version
of document

Report Generated ; Report

Date:
System ID:

September 13, 2021 5:50:41 PM
MY16010005

Page 34 / 34













CALIBRATION REPORT

Calibration Date 4-Jan-23 Equipment ID BKK_FS0758
Equipment Name FID Analyzer Manufacturer Baseline Mocon
Model 9000H Serial No. 0315EF0047
Std.Gas Conc.(ppm) 152 Cylinder No. D878173
Certified Date 27-Jun-18 Expired Date 27-Jun-26
CALIBRATION RESULTS
] CALIBRATION RESULTS
Point
Ideal Actual Error %Error
ZERO 0.00 0.05 0.05 0.05
SPAN 152.00 151.50 -0.50 -0.33
AVERAGE (%) -0.14
200
180
160
140 //'
120 / —e—Ideal
100 /
80 /
60
40 —&— Actual
20
O ./ T T T T T T T
0 20 40 60 80 100 120 140 160 180 200

Calibrated By

( Mr.Apisit Sing-ha)
Field Environmental Scientist (4)

Approved By

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group




ROTA METER CALIBRATION RESULT JANUARY 2023

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 03 Jan 23 Y =1.0259x - 0.6354 0.9997
BKK_FS0579 05 Jan 23 Y =1.0005x + 0.2803 1.0000
BKK_FS0583 05 Jan 23 Y =0.9976x + 1.2146 1.0000
BKK_FS0584 03 Jan 23 Y =1.0104x - 0.3929 1.0000
BKK_FS0586 05 Jan 23 Y =1.001x - 1.3619 0.9999
BKK_FS0587 03 Jan 23 Y =1.0038x + 0.881 1.0000
BKK_FS0588 05 Jan 23 Y =1.0015x - 0.6876 0.9999
BKK_FS0590 05 Jan 23 Y =0.9958x + 1.7452 1.0000
BKK_FS0591 03 Jan 23 Y =0.9677x + 64.54 0.9951
BKK_FS0593 03 Jan 23 Y =0.9792x + 21.393 0.9972
BKK_FS0594 03 Jan 23 Y =1.0455x - 43.344 0.9976
BKK_FS0595 05 Jan 23 Y =0.9993x + 1.18 1.0000
BKK_FS0597 05 Jan 23 Y =0.9788x + 22.286 0.9971
BKK_FS1004 03 Jan 23 Y =0.9943x + 7.1619 0.9996
BKK_FS1005 03 Jan 23 Y =1.0045x + 2.1167 0.9998
BKK_FS1006 03 Jan 23 Y =1.0288x - 0.3852 0.9999
BKK_FS1008 03 Jan 23 Y =1.0181x + 0.1282 0.9998
BKK_FS1009 05 Jan 23 Y =1.0018x + 1.1293 1.0000
BKK_FS1011 03 Jan 23 Y =1.0463x - 1.9344 0.9985
BKK_FS1012 03 Jan 23 Y =1.0082x - 53.425 0.9999
BKK_FS1013 03 Jan 23 Y =1.0058x - 9.701 1.0000
BKK_FS1014 05 Jan 23 Y =0.9869x + 1.2643 0.9995
BKK_FS1015 05 Jan 23 Y =1.004x - 0.7571 0.9999
BKK_FS1016 05 Jan 23 Y =0.978x + 24.623 0.9973
BKK_FS1017 17 Jan 23 Y =1.0022x + 0.4211 1.0000
BKK_FS1018 17 Jan 23 Y =0.9893x + 5.8317 1.0000
BKK_FS1019 17 Jan 23 Y =0.9859x - 11.574 0.9986
BKK_FS1020 03 Jan 23 Y =1.0208x - 0.6221 0.9998
BKK_FS1021 03 Jan 23 Y =0.992x - 44.599 0.9997
BKK_FS1022 03 Jan 23 Y =1.0067x - 12.483 0.9999
BKK_FS1023 03 Jan 23 Y =1.0013x + 0.5823 0.9993
BKK_FS1024 03 Jan 23 Y =1.0036x - 50.787 0.9999
BKK_FS1025 03 Jan 23 Y =0.974x + 27.034 0.9969
BKK_FS1026 05 Jan 23 Y =0.9783x + 1.7075 0.9991
BKK_FS1027 05 Jan 23 Y =1.145x - 90.325 0.9797
BKK_FS1028 05 Jan 23 Y =0.9815x + 13.626 0.9969
BKK_FS1029 03 Jan 23 Y =0.9706x + 3.6283 0.9951
BKK_FS1030 03 Jan 23 Y =1.0197x - 52.982 0.9999
BKK_FS1031 03 Jan 23 Y =0.9995x - 0.1581 1.0000
Page 1 of 2 ALS Laboratory Group




ROTA METER CALIBRATION RESULT JANUARY 2023

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1039 03 Jan 23 Y =1.0242x - 4.3007 0.9986
BKK_FS1040 03 Jan 23 Y =1.0035x + 1.0705 0.9998
BKK_FS1041 03 Jan 23 Y =0.9791x + 0.252 1.0000
BKK_FS1042 03 Jan 23 Y =1.0186x - 3.7429 0.9999
BKK_FS1043 03 Jan 23 Y =1.0038x + 2.961 0.9999
BKK_FS1044 03 Jan 23 Y =1.0189x + 0.2969 1.0000
BKK_FS1163 18 Jan 23 Y =1.0127x + 0.8332 0.9996
BKK_FS1164 18 Jan 23 Y =1.2176x + 4.7376 0.9952
BKK_FS1165 18 Jan 23 Y =1.0005x - 47.94 1.0000
BKK_FS1166 18 Jan 23 Y =1.0346x - 35.841 0.9996
BKK_FS1200 03 Jan 23 Y =1.0168x + 0.4034 0.9997
BKK_FS1201 03 Jan 23 Y = 0.7655x + 60.985 0.9986
BKK_FS1202 03 Jan 23 Y = 0.9593x + 87.615 0.9958
RYG_FS0197 03 Jan 23 Y = 1.0305x - 94.849 0.9991
RYG_FS0198 03 Jan 23 Y = 1.0103x - 19.254 0.9999
RYG_FS0199 03 Jan 23 Y =0.9897x + 0.998 0.9983
Review By : Approved By :
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager
Page 2 of 2 ALS Laboratory Group




ROTA METER CALIBRATION RESULT APRIL 2023

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 03 Apr 23 Y =1.0246x - 1.1844 0.9982
BKK_FS0579 03 Apr 23 Y =1.0313x - 0.8177 0.9999
BKK_FS0583 03 Apr 23 Y =1.0023x - 0.0969 0.9995
BKK_FS0584 03 Apr 23 Y =1.0025x + 2.25 0.9999
BKK_FS0585 03 Apr 23 Y =0.9881x + 5.4452 0.9993
BKK_FS0586 03 Apr 23 Y =0.9915x + 4.7452 1.0000
BKK_FS0588 03 Apr 23 Y =1.0067x + 0.6738 0.9998
BKK_FS0589 03 Apr 23 Y =0.9823x + 0.3286 0.9936
BKK_FS0590 03 Apr 23 Y =0.9961x + 2.8786 0.9999
BKK_FS0591 03 Apr 23 Y =0.9985x + 4.579 1.0000
BKK_FS0592 03 Apr 23 Y =0.9975x + 3.6419 1.0000
BKK_FS0593 03 Apr 23 Y =0.9966x + 16.005 1.0000
BKK_FS0595 03 Apr 23 Y =0.9957x + 5.1368 0.9999
BKK_FS0596 03 Apr 23 Y =1.017x - 14.044 0.9967
BKK_FS0597 03 Apr 23 Y =1.0063x - 10.787 1.0000
BKK_FS1004 01 Apr 23 Y =0.9943x + 7.1533 0.9996
BKK_FS1005 01 Apr 23 Y =1.0035x + 3.1167 0.9998
BKK_FS1006 01 Apr 23 Y =1.0273x - 0.4922 0.9998
BKK_FS1007 03 Apr 23 Y =1.0452x - 1.5374 0.9998
BKK_FS1009 03 Apr 23 Y =1.0351x - 1.3224 0.9999
BKK_FS1010 03 Apr 23 Y =1.0108x - 0.0888 1.0000
BKK_FS1011 03 Apr 23 Y =1.2946x - 6.6325 0.9861
BKK_FS1012 03 Apr 23 Y =1.0976x - 27.969 0.9996
BKK_FS1013 03 Apr 23 Y =1.0821x - 200.52 0.9998
BKK_FS1017 03 Apr 23 Y =1.0333x + 7.0584 0.9694
BKK_FS1018 03 Apr 23 Y =0.9551x - 18.832 0.9997
BKK_FS1019 03 Apr 23 Y =1.0649x - 156.67 0.9976
BKK_FS1020 03 Apr 23 Y =0.9911x + 0.0364 0.9994
BKK_FS1021 03 Apr 23 Y =0.979x + 8.2333 0.9992
BKK_FS1022 03 Apr 23 Y =0.9988x - 2.4905 0.9997
BKK_FS1023 03 Apr 23 Y =1.0245x - 1.3878 0.9996
BKK_FS1024 03 Apr 23 Y =0.7414x + 47.3 0.9923
BKK_FS1025 03 Apr 23 Y =0.9997x + 5.4438 1.0000
BKK_FS1026 03 Apr 23 Y =1.0172x - 0.9531 1.0000
BKK_FS1027 03 Apr 23 Y =0.7331x + 49.317 0.9921
BKK_FS1028 03 Apr 23 Y =0.9995x + 0.2124 1.0000
BKK_FS1039 01 Apr 23 Y =1.025x - 3.795 0.9994
BKK_FS1040 01 Apr 23 Y =1.0035x - 2.4295 0.9998
Page 1 of 2 ALS Laboratory Group




ROTA METER CALIBRATION RESULT APRIL 2023

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1041 01 Apr 23 Y =1.0329x - 0.6769 0.9999
BKK_FS1042 01 Apr 23 Y =1.0144x + 1.94 0.9997
BKK_FS1043 01 Apr 23 Y =1.0038x - 1.539 0.9999
BKK_FS1044 01 Apr 23 Y =1.0273x - 1.6922 0.9998
BKK_FS1164 03 Apr 23 Y =0.9913x + 0.8537 0.9997
BKK_FS1165 03 Apr 23 Y =1.0005x + 2.0857 1.0000
BKK_FS1166 03 Apr 23 Y =1.0842x - 169.6 0.9987
BKK_FS1200 03 Apr 23 Y =0.9452x + 5.2959 0.9981
BKK_FS1201 03 Apr 23 Y =1.0045x - 1.8786 1.0000
BKK_FS1202 03 Apr 23 Y =0.9768x + 26.572 0.9973
RYG_FS0197 01 Apr 23 Y =1.0042x + 15.442 0.9999
RYG_FS0198 01 Apr 23 Y =1.0081x - 13.26 0.9999
RYG_FS0199 01 Apr 23 Y =1.0255x - 1.2364 0.9999
Review By : Approved By :
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager
Page 2 of 2 ALS Laboratory Group
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129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
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CALIBRATION 0426

of Calibration

NEXT CAL. DATE ... ..o i

Model Number:  XP105DU Certificate No. : 23BCTOU7T’

Description : Semi-micro Balance Issued Date :  Monday, February 13, 2023
Serial Number: 1123091884 Reference No. : 203245

ID No. BKK_EN0004

Manufacturer : Mettler Toledo Page No. : 10f3

Customer Name : ALS Laboratory Group (Thailand)Co., Ltd.
104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room.

Mr. Chonchai Inthana
Wednesday, February 08, 2023

Calibrated By :

Calibration Date :

Calibration
Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 31/120 g Readability : 0.0001 g Temperature : 21.0°C + 3.0°C
Humidity : 65.0 % RH + 5.0% RH

Reasons for calibration Pressure _ * _

[] Mew Installation  [_] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:
Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 | Sartorius weight set 1mg - 1kg E2 s/n 37929119 SPC-RT C02212565 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023
This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with . S
the prior written approval of the Verification Operation Division ( :'! D T
Sartorius (Thailand) Co., Ltd. A
Mr.Chonchai Inthana(Technical Manager) M
SOP FM 33 03 Feburary 2022 P
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of Calibration

Model Number: XP105DU Certificate No. : 23BCI0071

Description : Semi-micro Balance Issued Date:  Monday, February 13, 2023
Serial Number: 1123091884 Reference No. : 203245

ID No. BKK_EN0004

Manufacturer : Mettler Toledo Page No. : 20f3

Calibration Results : Without Adjustment

Repeatability : Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts | The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used to middle of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 2.00002 20.00002 Nominal value : 20 ¢
Tolerance 2.00002 20.00001
N/A g 2.00002 20.00001 Difference
2.00002 20.00000 1 _
20 g 2.00002 20.00001 3 -0.00004
Tolerance 2.00002 20.00000 3 7 4 | 0.00002
NA g 2.00001 20.00000 76 5 | 0.00003
2.00001 20.00001 2 3 6 _
Standard Deviation 0.000005 0.000007
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear siope.
Tolerance N/A g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9 ) 9 ) @
0.1 0.10000 0.10000 0.00000 0.000022
0.5 0.50001 0.50000 -0.00001 0.000023
1 1.00000 1.00000 0.00000 0.000024
2.00002 2.00001 -0.00001 0.000026
5.00002 5.00002 0.00000 0.000030
10 10.00002 10.00002 0.00000 0.000035
15 15.00004 15.00004 0.00000 0.000053
20 20.00000 20.00000 0.00000 0.000053
25 25.00002 25.00002 0.00000 0.000089
30 30.00002 30.00004 0.00002 0.000089

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367,

Model Number :

XS105DU

Description : Semi-micro Balance
Serial Number : 1123091884

ID No. BKK_EN0004
Manufacturer : Mettier Toledo

Calibration Results : Without Adjustment

SARTORILS

of Calibration

Certificate No. : 23BCI0071

issued Date :

Monday, February 13, 2023

Reference No. : 203245

Page No. : 30f3

Repeatability

express reproducibility quantitatively.

The reproducibility is the ability of a weighing instrument to
under constant test conditions when the same Joad within a measurement series is placed
repeatedly on the weighing pan in the same manner. The standard deviation is used to

display nearly identical readouts

Eccentricity (Off-center loading error)

The off-center loading error is yielded by the difference between the
readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
middle of the weighing pan and between each of four additional
measurement points ( positions defined according to OIML R76).

Nominal Value : (Low Load) 100.0000 Nominal value : g
g 100.0000 Tolerance N/A g
Tolerance 100.0000
N/A g 100.0000 Difference
100.0000 1 _
Nominal Value : (High Load) 100.0000 2 -
100 g 100.0000 3 -
Tolerance 99.9999 3 - 4 -
N/A g 100.0000 1/6 5 -
100.0000 2 3 6 _
Standard Deviation 0.00003
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance N/A g
r Nominal Value Conventional Mass Value Displayed Value Deviation \ UncertaintyJ
(9) (9) (@) (9) (9)
rﬁ 50 50.0000 50.0000 0.0000 | 0.00012 J
55 55.0000 55.0000 0.0000 1 0.00015 J
60 60.0000 60.0000 0.0000 ] 0.00015 J
65 65.0001 65.0001 0.0000 ‘ 0.00015 J
70 70.0000 70.0000 0.0000 ’ 0.00015 J
80 1 80.0000 80.0000 0.0000 . 0.00017 J
90 | 90.0001 90.0001 0.0000 | 0.00018
100 . 100.0000 100.0000 0.0000 [ 0.00018
110 | 110.0000 | 110.0000 | 0.0000 | 0.00026
E 120 [ 120.0000 | 120.0000 | 0.0000 ) 0.00026
End of Report.

SOP FM 33 03 February 2022

























































































































































