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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Ambient Total Suspended Particulate High Volume BKK_FS0367 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0174 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0369 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0173 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient Particulate Matter (PM-10) High Volume RYG _FS0185 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0399 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0187 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0400 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0463 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0255 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1092 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0453 5-Jan-23 5-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0462 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0254 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1091 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0452 4-Jan-23 4-Jul-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0087 19-Jan-23 19-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0081 18-Jan-23 18-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0089 19-Jan-23 19-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK FS0143 5-Jan-23 5-Jul-24 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0215 31-Aug-22 31-Aug-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0025 25-Jan-23 25-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0024 16-Dec-22 16-Dec-23 12
Noise Leq 5 min Sound Calibrator RYG_FS0215 31-Aug-22 31-Aug-23 12
Noise Leq 5 min Sound Level Meter RYG_FS0025 25-Jan-23 25-Jan-24 12
Noise Leg 5 min Sound Level Meter RYG_FS0024 16-Dec-22 16-Dec-23 12
Noise Noise Annoyance Sound Calibrator RYG_FS0215 31-Aug-22 31-Aug-23 12
Noise Noise Annoyance Sound Level Meter RYG_FS0025 25-Jan-23 25-Jan-24 12
Noise Noise Annoyance Sound Level Meter RYG_FS0024 16-Dec-22 16-Dec-23 12
Noise Noise Annoyance Sound Level Meter RYG_FS0026 25-Jan-23 25-Jan-24 12
Noise Noise Annoyance Sound Level Meter RYG_FS0027 13-Jan-23 13-Jan-24 12
Rayong Lab  |Cyanide SPECTROPHOTOMETER RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Phenol SPECTROPHOTOMETER RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab pH at 25 °c pH meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |Nitrate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab ~ |JAmmonia Nitrogen SPECTROPHOTOMETER RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Dissolved Oxygen Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 14-Feb-22 15-Aug-23 18
Rayong Lab  |BOD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab | Temperature Digital Thermometer With Sens¢ ~ RYG_FS0541 31-Aug-22 31-Aug-23 12
Rayong Lab  |Temperature Digital Thermometer With Sens{  RYG_FS0468 7-Sep-22 7-Sep-23 12
Water Lab Hexavalent Chromium Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Silver ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Silver Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Silver Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Barium ICP-MS BKK EL0026 14-Jun-22 14-Dec-23 18
Water Lab Barium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Barium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Selenium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Selenium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Selenium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Manganese ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Manganese Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Manganese Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Water Lab Copper ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Copper Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Copper Chamber (Cold Room) BKK_ENO0167 30-Jun-22 30-Dec-23 18
Water Lab Lead ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Lead Chamber (Cold Room) BKK_ENO0167 30-Jun-22 30-Dec-23 18
Water Lab Nickel ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Nickel Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Nickel Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [Arsenic ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Arsenic Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Arsenic Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Cadmium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Cadmium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Cadmium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Zinc ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Trivalent Chromium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Trivalent Chromium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Trivalent Chromium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Mercury Mercury Analyzer BKK EL0128 30-Nov-22 30-Nov-23 12
Water Lab Total Coliform Autoclave BKK_ML0037 21-Jan-22 22-Jul-23 18
Water Lab  [Total Coliform Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Total Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Autoclave BKK_ML0037 21-Jan-22 22-Jul-23 18
Water Lab Fecal Coliform Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Fecal Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Water Bath BKK_ML0056 20-May-22 20-May-23 12
Rayong Lab  |Chloride pH ISE Meter RYG _ENO152 22-Dec-22 22-Dec-23 12
Rayong Lab  |Total Hardness Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  |Color Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab | Turbidity Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  |Conductivity Conductivity meter RYG_EN0029 23-Feb-22 24-Aug-23 18
Rayong Lab  |Methyl Orange Alkalinity pH meter RYG_ENO183 27-Feb-23 27-Feb-24 12
Water Lab Calcium ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Water Lab Calcium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Calcium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Aluminium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Aluminium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Aluminium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Iron ICP-MS BKK EL0026 14-Jun-22 14-Dec-23 18
Water Lab Iron Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Iron Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Manganese ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Manganese Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Manganese Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Standard Plate Count Autoclave BKK_ML0037 21-Jan-22 22-Jul-23 18
Water Lab Standard Plate Count Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Standard Plate Count Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Escherichia coli Autoclave BKK_ML0037 21-Jan-22 22-Jul-23 18
Water Lab  [Escherichia coli Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Escherichia coli Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Escherichia coli Water Bath BKK_ML0056 20-Apr-23 20-Apr-24 12
Rayong Lab  |Nitrate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  [Nitrite Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Silica Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Sulfate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |COD Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Formaldehyde SPECTROPHOTOMETER RYG_EN0037 27-Sep-22 27-Mar-24 18
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Rayong Lab Phenol SPECTROPHOTOMETER RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Sulfide Chamber (Cold Room) RYG _ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  [Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_EN0006 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Water Lab Total Phosphorus Digestion Unit BKK_EN0366 30-Jun-22 30-Jun-23 12
Water Lab Total Phosphorus Discrete analyzer BKK_EN0037 5-Jan-23 5-Jan-24 12
Water Lab Chromium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Chromium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab ~ |Chromium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Sodium ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Water Lab Sodium Hot Block BKK EL0054 T-Apr-22 7-Oct-23 18
Water Lab Sodium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Sludge Silver ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Silver Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Silver Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Sludge Mercury CVAFS BKK_EL0011 7-Jun-22 6-Jun-23 12
Sludge Copper ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Copper Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Copper Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Sludge Lead ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Lead Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Sludge Manganese ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Manganese Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Manganese Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Sludge Nickel ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Nickel Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Nickel Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Sludge Arsenic ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Arsenic Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Arsenic Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Sludge Cadmium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Cadmium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Cadmium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Sludge Zinc ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Zinc Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Sludge Hexavalent Chromium Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Soil Mercury Mercury Analyzer BKK_EL0128 30-Nov-22 30-Nov-23 12
Soil Arsenic ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Arsenic Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Soil Arsenic Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Soil Cadmium ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Cadmium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Soil Cadmium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Soil Lead ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Soil Lead Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Soil Manganese ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Manganese Hot Block BKK EL0054 T-Apr-22 7-Oct-23 18
Soil Manganese Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Soil Nickel ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Nickel Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Soil Nickel Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Soil Selenium ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Soil Selenium Hot Block BKK EL0054 T-Apr-22 7-Oct-23 18
Soil Selenium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Soil Zinc ICP-OES BKK EL0037 20-Mar-23 19-Sep-24 18
Soil Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Soil Zinc Chamber (Cold Room) BKK_ENO0167 30-Jun-22 30-Dec-23 18
Soil Hexavalent Chromium Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
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High Volume Air Sampler Calibration Worksheet

Rojana Industrial Park Prachinburi Co.,

Project Site : Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Talanaaud (A1) Temperature ( °C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : BKK_FS0367
CalibrationSheet No.: C-280423-BKK_FS0367 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 4162
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N : 1166 Calibrator Intercept: -0.02043
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.8 1.1096 42 Slope : 34.4936

2 34 1.2206 46 Intercept : 3.8504

3 4.0 13222 50 Correlation Coefficient : 0.9963

4 4.6 1.4165 52

5 5.2 1.5047 56

1 (CFM)
65.4
y = 34.494x + 3.8504
0.0 T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
>
Alrguk- e et
Calibrated by Approved by :

( Mr.Nontachai Uppathamp )

Field Scientist(1)

(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

Rojana Industrial Park Prachinburi

Project Site : Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Taaaasauusal (A2) Temperature ( °C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0174
CalibrationSheet No.: C-280423-RYG_FS0174 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4800
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N : 1166 Calibrator Intercept: -0.02043
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.6 1.0700 44 Slope : 25.0029

2 34 1.2206 48 Intercept : 17.1848

3 4.0 13222 50 Correlation Coefficient : 0.9953

4 4.6 1.4165 52

5 5.4 1.5330 56

1 (CFM)
65.4
y =25.003x + 17.185
0.0 T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
>
Alrguk- e et
Calibrated by Approved by :
( Mr.Nontachai Uppathamp ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO

.- ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Rojana Industrial Park Prachinburi Co.,

Project Site : Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Taviuavnane (A3) Temperature (°C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : BKK_FS0369
CalibrationSheet No.: C-280423-BKK_FS0369 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 4166
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N : 1166 Calibrator Intercept: -0.02043
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 3.0 1.1478 42 Slope : 38.8708

2 3.6 1.2554 46 Intercept : -2.7220

3 4.2 1.3544 50 Correlation Coefficient : 0.9992

4 4.6 1.4165 52

5 5.2 1.5047 56

1 (CFM)
65.4
y =38.871x-2.722
0.0 T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
2
iyt e et
Calibrated by Approved by :

( Mr.Nontachai Uppathamp )

Field Scientist(1)

(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

Rojana Industrial Park Prachinburi Co.,

Project Site : Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Tanruasng (A4) Temperature (°C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0173
CalibrationSheet No.: C-280423-RYG_FS0173 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4799
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N : 1166 Calibrator Intercept: -0.02043
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 3.0 1.1478 42 Slope : 41.5292

2 3.6 1.2554 46 Intercept : -5.9572

3 4.2 1.3544 50 Correlation Coefficient : 0.9991

4 4.8 1.4465 54

5 5.4 1.5330 58

1 (CFM)
65.4
y=41.529x - 5.9572
0.0 T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
>
Alrguk- e et
Calibrated by Approved by :
( Mr.Nontachai Uppathamp ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO

.- ISSUE DATE: 14/03/16



RYG_ENO0001


RYG_EN0001





High Volume Air Sampler Calibration Worksheet

Rojana Industrial Park Prachinburi

Project Site : Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Talanaaud (A1) Temperature ( °C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0185
CalibrationSheet No.: C-280423-RYG_FS0185 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 4793
Calibrator Model : TE-5028A Calibrator Slope : 0.94434
Calibrator S/N: 1166 Calibrator Intercept : -0.01292
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.0 0.969 32 Slope : 32.0688

z 24 1.060 36 Intercept : 1.5638

3 3.0 1183 40 Correlation Coefficient : 0.9958

4 3.4 1.259 42

5 4.2 1.398 46

1 (CFM)
65.4
y = 32.069x + 1.5638
0.0 T T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)

Calibrated by W

( Mr.Nontachai Uppathamp )
Field Scientist(1)

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

Rojana Industrial Park Prachinburi

Project Site : Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Taaaavauusal (A2) Temperature (°C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0399
CalibrationSheet No.: C-280423-RYG_FS0399 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 5683
Calibrator Model : TE-5028A Calibrator Slope : 0.94434
Calibrator S/N: 1166 Calibrator Intercept : -0.01292
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.0 0.969 32 Slope : 35.7502

z 2.6 1.102 36 Intercept: -2.8238

3 3.0 1183 40 Correlation Coefficient : 0.9970

4 3.4 1.259 42

5 4.0 1.364 46

1 (CFM)
65.4

0.0 7 T T : :

y = 35.75x - 2.8238

0.0 0.5

Qa (m3/min)

1.0 1.5

Calibrated by W

( Mr.Nontachai Uppathamp )
Field Scientist(1)

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

Rojana Industrial Park Prachinburi

Project Site : Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Javuagyze (A3) Temperature ( °C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0187
CalibrationSheet No.: C-280423-RYG_FS0187 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 4795
Calibrator Model : TE-5028A Calibrator Slope : 0.94434
Calibrator S/N: 1166 Calibrator Intercept : -0.01292
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.0 0.969 32 Slope : 30.0183

z 28 1144 38 Intercept: 3.2238

3 3.2 1222 40 Correlation Coefficient : 0.9984

4 3.6 1.295 42

5 4.4 1.430 46

1 (CFM)
65.4
y =30.018x + 3.2238
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
Qa (m3/min)
@ "M‘WW "““9
h/ C"M - d.m"’” "w,
Calibrated by Approved by :

( Mr.Nontachai Uppathamp )
Field Scientist(1)

(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

Rojana Industrial Park Prachinburi

Project Site : Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Taviuasing (A4) Temperature (°C) : 34
Calibrate Date : 28-Apr-23 High Volume ID : RYG_FS0400
CalibrationSheet No.: C-280423-RYG_FS0400 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 5691
Calibrator Model : TE-5028A Calibrator Slope : 0.94434
Calibrator S/N: 1166 Calibrator Intercept : -0.01292
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.0 0.969 32 Slope : 30.0183

z 28 1144 38 Intercept: 3.2238

3 3.2 1222 40 Correlation Coefficient : 0.9984

4 3.6 1.295 42

5 4.4 1.430 46

1 (CFM)
65.4
y =30.018x + 3.2238
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
Qa (m3/min)
@ "M‘WW "““9
h/ C"M - d.m"’” "w,
Calibrated by Approved by :

( Mr.Nontachai Uppathamp )
Field Scientist(1)

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

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



MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. RO6K0177 Equipment ID RYG_FS0463
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 98.80 -1.20 -1.20 101.10 1.10 1.10
2 200.00 201.80 1.80 0.90 201.50 1.50 0.75
3 300.00 299.40 -0.60 -0.20 302.60 2.60 0.87
4 400.00 398.10 -1.90 -0.47 401.90 1.90 0.47
AVERAGE (%) -0.18 0.66

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




MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 2197 Equipment ID RYG_FS0255
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 99.60 -0.40 -0.40 100.20 0.20 0.20
2 200.00 198.10 -1.90 -0.95 198.50 -1.50 -0.75
3 300.00 297.50 -2.50 -0.83 298.70 -1.30 -0.43
4 400.00 396.50 -3.50 -0.88 398.60 -1.40 -0.35
AVERAGE (%) -0.59 -0.25
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. XLTWRBSJ Equipment ID BKK_FS1092
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 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 198.10 -1.90 -0.95 201.00 1.00 0.50
3 300.00 299.10 -0.90 -0.30 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.80 2.80 0.70
AVERAGE (%) -0.38 0.55

400

300

200

100

100

200

300

Ideal

—o— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

( Mr.Sarayuth

Approved By

Jittranont )

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. AWXG87CR Equipment ID RYG_FS0453
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 99.60 -0.40 -0.40 101.40 1.40 1.40
2 200.00 198.60 -1.40 -0.70 199.80 -0.20 -0.10
3 300.00 299.00 -1.00 -0.33 298.50 -1.50 -0.50
4 400.00 402.10 2.10 0.53 401.20 1.20 0.30
AVERAGE (%) -0.16 0.24

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 4-Jan-23 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. XL29Y85B Equipment ID RYG_FS0462
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 297.90 -2.10 -0.70
4 400.00 403.20 3.20 0.80
AVERAGE (%) -0.33
400 2
300
200
100
0 T T T T T T T
0 100 200 300 400
Ideal —o— Autual
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 4-Jan-23 Equipment Name S02 Analyzer
Manufacturer Teledyne API Model T100
Serial No. 1772 Equipment ID RYG_FS0254
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.05 0.05 0.05

1 100.00 99.10 -0.90 -0.90

2 200.00 199.50 -0.50 -0.25

3 300.00 297.50 -2.50 -0.83

4 400.00 398.80 -1.20 -0.30

AVERAGE (%) -0.45

400 &

300

200

100

0 T T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

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




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-23 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 6BVWIP1K Equipment ID BKK_FS1091
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.30 -1.70 -0.85
3 300.00 297.90 -2.10 -0.70
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.67
400 s
300
200
100
0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

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




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-23 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 90U0XJ31 Equipment ID RYG_FS0452
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.00 -2.00 -1.00
3 300.00 298.10 -1.90 -0.63
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) -0.68
400 o
300
200
100
0 T T T T
0 100 200 300 400
Ideal —o— Autual
Calibrated By Approved By
(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3)

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12





































































































































































































































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

’

',

) §

wh

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.

G

.

FM-UV-708-02 Rev.01 (23/01/63)
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® 2021 by Agilent Technelogies Agilent CrossLab Compliance Services

Test Summary

Purpose

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 Status Runs
Autosampler Check : ASX-520 Pass 1
Integrated Sample Introduction System (ISIS) Check : I1SiS2 Pass 1

Autotune : G3281A Pass 1
Background (No Gas Mode) : G3281A Pass 1
Background (Gas Modes) : G3281A Pass 1
20-Minute Stability (No Gas Mode) : G3281A Pass 1

Overall Qualification Status

‘Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 3/30



© 2021 by Agilent Technologies

Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and delivery details for this service.

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
Narme:

Job Title:

Data Acquisition Details
Acquisition Software Name:

Acquisition Software Revislon:

Customer Data System {CDS}):

6005218484
AgilentRecommended

ICPMS.02.50

Report

ALS Laboratory Group (Thailand} Co.,Ltd.
104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.

Khan Chatchanai
Lab Manager

Spectro Room

Panthep Kurasathain

Field Service Engineer

MassHunter

D.01.01

lepMs: MassHunter

Date: June 14, 2022 10;32;16 AM

System ID:

JP12091612

Page 4/30



® 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Instrument Details

Purpose

This section describes the as found system configuration.

Details
ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Model Number G3281A
Detector Type 8Q
Nebulizer Mira Mist (G3161)
Spray Chamber Quartz
Torch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12081612
Firmware Revision D.01.01
ISIS 1
Manufacturer Agilent Technologies
Name 18152
Model Number G4911A
installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
Type Peristaltic pump system

Autosampler 1

Manufacturer Agilent Technologies
Name ASX-520
Model Number G3286A
Serial Nurnber 031403A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number G3292A
Serial Number 4N1220700
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 5/30



© 2021 by Agilent Technologies ‘ Agilent CrossLab Compliance Services

Calculation Formulas
Purpose

This section includes calculation formulas for all available tests. Depending upon which tests are scheduled, all or some apply to your
qualification,

For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to the MassHunter application and
documentation.

Date: June 14, 2022 10:32:16 AM
System ID: JP12081612

Page 6 /30



® 2021 by Agilent Technologies 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

ICPMS.02.50 20-Minute Stability (No Gas Mode)

ICPMS.02.50 Autosampler Check

ICPMS.02.50 Autotune

ICPMS,02.50 Background (Gas Modes)

ICPMS3.02.50 Background (No Gas Mode)

ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check
Date: June 14, 2022 10:32:16 AM

System ID: JP12091612

Page 7 /30



® 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Autosampler Check

Purpose

This test demonstrates that the autosampler module is correctly installed and connected. It does not test module perfermance.

Setpoint
Results
Observed Result Expected Result Status
Criteria
. . S . . A

After the self test, is probe in the home position? 'Yes IYes ' Pass

T iti i ? 1 Ty T
As commanded, Is the probe positioned at vial 27 'Yes  iYes . ‘Pass
Setpoint Status: ‘Pass 3 Runs: 1

Overalt Autosampler Check Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 8/30



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Integrated Sample Introduction System (ISIS) Check

Purpose

This test demonstrates (hat the 1SIS module is correctly installed and connected. It does not test module performance.

Setpoint
R t
esults Observed Result Expected Result  Status
Criteria
Py L P

As commanded, does the pump rotate? Yes : ers . Pass
As commanded, do the valves load and inject? i ST, Lo

iYes - 'Yes © 'Pass
Setpoint Status: ‘Pass - . Runs:: 1

Overall Integrated Sample Intraductien System (ISIS) Check Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 9/30



®© 2021 by Agilent Technologies

Autotune

Purpose

This test uses traceable checkout standards to run a software-executed autotune in all modes

peak width, mass axis, sensitivity, oxide species, and doubly-charged species tests.

Agilent CrossLab Compliance Services

. The tune report provides values for

Setpoint
Results
Peakwidth Mass 7 0735 AMU
Agilent Recommended: ﬁ$= 0.65 '

<= 0.80
Status: ;rPass
Peakwidth Mass 89 0732 | AMU
Agilent Recommended: l>= 065 ;

le= 080
Status: lPass .
Peakwidth Mass 205 0.746 | AMU
Agilent Recommended: > ' 0.65

' 0.80
Status: !Pass
Mass Axis 7 t7’00 " ?AMU
Agilent Recommended: 1= ‘6.9 L

Status: 1,I5ass
‘Mass Axis 89 89.00 AMU
Agilent Recommended: i>= 188.9 ’
le= 1891 :
Status: iPass
Mass Axis 205 120600 IAMU
Agilent Recommended: >= 2049
= 12051 :
Status: !Pass

Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612

Page 10/30



® 2021 by Agilent Technologies

Mass 7 Sensitivity No Gas
Agilent Recomrmended:

Status:

Mass 83 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 205 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 59 Sensitivity He
Agilent Recommended:

Status:

Oxide Ratio 156/140
Agilent Recommended:

Status:

Doubly Charged Species Ratio 70/140

Agilent Recommended:

Status:

Setpoint Status: ‘Pass

Overall Autotune Test Status

Pass

Pass

=

iPass
I

>=

?Pass

81.18  Mcps/ppm
- :255 :
24781 f Meps/ppm
17184.8? Mcps/ppm
54 :
'184.86 Mcps/ppm

>=

EPass

! Pass

<=

Pass

23

204

M1 iy

138 ;

1140 %

Agilent CrossLab Compliance Services

Runs: 1

Date:
System ID:

June 14, 2022 10:32:16 AM
JP12091612
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© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Background (No Gas Mode)

Purpose

This test examines the background of the ICP-MS in no gas mode by monitoring ions during a blank run.

Setpoint

Conditions

Masses: 7 7 ' LAMU

189 AMU

205 AMU

Measurements and Results

Masses (AMU): 7 N 89 . 205

Measured Value: 34.9-(J0 | §7.100 ' 18.400 | €GPS

Agilent Recommended: <= 10 Dle= 140 k= 30

O S

Status: EPass | iPass

Setpoint Status: Pass 7 o o o : Runs: 1

Overall Background {No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 12/ 30
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Background (Gas Mode)

Purpose

This test examines the background of the ICP-MS in the various gas modes by monitoring ions during a blank run.

Setpoint Gas Mode: ﬁHellum -

Conditions

Mass: }78 ';AMU
Integration Time: 1.0 I sec
Cycles: .20

Measurements and Results

Mass (AMU): 78

Measured Value: , 21.1000 . cps

Agilent Recommended: %::: 460 '

Status: ?Pass

Setpoint Status: Z‘Péss- ' o ) Runs: i1

Overall Background (Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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20-Minute Stability (No Gas Mode)

Purpose

This test monitars the abundance of ions present in the checkout standard over a 20-minute period to verify that the signal is stable.
The %RSD of the abundance of given ions is calculated internally by the software and compared to the limit.

Setpoint

Conditions

Mode: fSpecffum '

Masses: 7,9,59, 89, 140,205
Integration Time: 9;39 o ééc |
Peak Pattern: 3 N ' points/peak
Repetitions: 20 -
Sweeps/Replicates: 100 o

Measurements and Results

Masses (AMU): 7 | 189 : 205 :
Stability RSD: 02 06 ; 0.6 %
Agilent Recommended: <= 345 <= 345 <= 345 |
Status: IPass iPass iPass

Setpoint Status: fPasé - 7 Runs:i1

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Declaration of Change Control

This dacument is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only ta the hardware/saftware 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 requalification 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: June 14, 2022 10:32:16 AM
System 1D: JP12091612
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Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific cerification includes pre-requisite trainings for Data Integrity, General
Compliance topics {GMP, GLP, ALCOA, efc.), instrument hardware and software companents, and the ACE technigue itself, The one
certificate encompasses all pre-requisile trainings as documented in the Agilent Leaming Management System called Success
Factors.

Location Category Document Name Page
EQR General Certificate of System Qualification 17
EQR General Operator's training certificate and qualifications 18
EQR General Certificate of Qualification for ACE 19
| EQR General Certificate of Qualification for ACE 20
EQR General Tune reports 21
EQR General Test Report - 24
EQR General Test Report 26
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 16 /30



® 2021 by Agilent Technologies Agilent CrossLab Compliance Services
General
Document Name: iCertificate of System Qualification

Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: September 14, 2021 4:58:15 PM
Driva Serlal #: ACAD25C9 Platform Revision: ACE 3,11

. Individual self-qualification reporis far each specific technique installed are also available upon request. They provide additional details
(‘A on the general report from the eancise summary and are structured by the actual algorithms challenged during the process. There is
not a ona-to-ane relationship between algorithms and OQ program tests because some algorithms are used by several tests and
across multiple similar hardware compenents of the qualified systems.

Technique Type Tests Complated Result
Atomic Absorption 7 Conforms
Capillary Electrophoresis 10 Conforms
Dissolution 6 Conforms
Emission Speciroscopy 3 Confarms
Gas Chromatography - GCMS 7 Conforms
Gas Chromatography 29 Conforms
Gel Permeation Chromalography 9 Conforms
ICP-MS 6 Conforms
Infrared Spectroscopy 7 Conforms
Liquid Chrematography 17 Conforms
Liquid Chromatography - LCMS a Conforms
. Microfuidics 18 Conforms
C-- Sample Preparation - Gas Chromatography 9 Conforms
Sampla Preparation - Ligquid 8 Conforms
Chromatography
Supereritical Fluid Chromatography 15 Conforms
Software 6 Confarms
UV-Vis Spectraphatometer 13 Confarms

QOverall Qualification Status

‘Conforms
Date: Jure 14, 2022 10:32:16 AM
System ID: JP12091612
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General
Document Name: iOperator's training certificate and qualifications
Agilent Technologies
Certificate of Completion
(_ Leamer Name: Panihep Kurasathain
Title Of Course: AN-CE-ICPMS-2-017-B:7700x/7700s [CP-MS Intro, -Oper.H/W.S/W & OQ/PV
Completion Date: November 22, 2012
Certified By Company: Leaming at Agilent
All Service and Support training certiflcates have the following specific limitatiens.
A certificate for Service and Support Lraining is only valid while employed by Agilent Technologies or while working as ai Agilenl-authorized service
provider, through whieh the service employee has ongoing access to Agilent’s: Safety Alens, Service Notes, internal technical updates, update training, current
documentztion, technical support, current paris, and parts updates. Completion of training alone, without being employed by Agilent Techuologies, does not
qualify an individual to safely install, service or maintain Agilent products.
Date: June 14, 2022 10:32:16 AM
Systemn ID: JP12081612
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General

Document Name: ECert'iﬁdét-e'of Oﬁaliﬁcéiiaﬁ for ACE

Agileni Yachnolegies

Certificate of Completion

Learner Name: Panthep Kurasathain

Title Of Course: AN-CE-§5-11-030-A: ACE 3.X Uscr Updatc Training

Completion Date: July 7, 2020

Certified By Company: Learning at Agilent

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

A certificate for Service and Support irining is only valid whilc employed by Agilent Technologics of while working as an Agilent-nuthorized service
provider, through which the service employee has ongoing access lo Agilent’s: Safety Alerls, Service Notes, intemnal technical updales, update taaining, curent
documentation, teehnical suppor, current pans, and parts updates. Completion of training alone, withowt being employed by Agilent Technologies, does not
qualify an individual to safely install, service or maintain Agilent products.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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General

Document Name: iCeﬁiﬁbaté of Qualification for ACE

Agilent Technologias

Certificate of Completion

Leamer Name: Panthep Kurasathain

Title Of Course: AN-CE-ICPMS-2-035-B: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-MS Systems

Complction Date: Qctober 31, 2020

Certificd By Company: Learning at Agilent

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

A cenificate for Service and Support training is only valid while employed by Agilent Teclmologies or while working as an Agilent-authorized service
provider, through which the service ¢mployee has ongoing aceess 1o Agilent’s: Safety Alents, Service Notes, intemal technical updates, update teaining, current
documentation, technical support, current parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, does nat
qualify an individual 1o safely install, service or maintain Agilent products.

Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612
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General

Document Name: ;irTVtirne reborfs

Tune Report
Opemator Nama Supakwan Mak
AcgyDeta Batch C:\AgilentCPMHY\UserTune.b
Acq. Dow-Time 6/14/2022 9.03:15 AM
Repoit Comment PMOQ 14 June 2022
Instrument Name G3281A JP12091612
[No Gas]
( ) Sensiivity
Mass Range Count RSD% Background
AN AANNNPNA ]G 000 |etls [3585  |4.900
83 50000 24781 3.128 7.100
e e T T 208 50000 12487 |3.808 18,400
o e A e e e
Sampling Pericd [sec] 0.311
Integration Time [sec) 01

Oxide/Doubly Chenged Ratla
Oxlde 1567140 1.119 %
Doubly Charged 701140 1,140 %

Rosolution/Axis.
Mass Paak Helght Axis W-50% W10%
7 805047 l700  loss 0.735
89 24725.81 ]89‘00 0.57 0.732
M - 205 18559.81 [205.00 040 0,745
Integratlan Time [sec] 0.1
W Acquisition Time [sec] 22.74
Y Axis Lingar
C' Tune Parametsrs
Plasma Paramelsr
Plasma Mode - Nebulizer Gas. 1.05 Limin Makeup Gas 0.00 Umin
RF Power 1550 W Option Gas — Auxiliary Gas 0.90 Umin
RF Maiching 1.80 v Nehulizer Pump 0.10mps Plasma Gas 15.0 L/min
Sample Depth 8.0mm SIC Temp 2'C
Lans Parsmeolars
Extract 1 0.0v Omega Lens 86V Ceflect 120V
Extract2 -190.0V Cell Entrance =30V Plate Blas A0V
Cmega Bias |0V Cell Exit S0V
Cell Parametarns
Use Gas No 3rd Gas Flow e Enargy Discrimination 5.0 v
He Flow 0.0 mUmin QctP Bias -Bov
103 611472022 9:03 AM
Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612
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Document Name: ‘Tune reports

Tune Report
H2 Flow — OctP RF 200V
GP Parsmeters
Mass Gain 152 Auxis Galn 1.0032 QP Blas 30V
Mass Offsel 123 Auxis Offset 0,12
Hardwars Settings
Tarch
Torch H 0.4 mm Torch ¥ 0.0 mm
EM
Ciscriminator 4,5mvV Analog HY 1708 V Pulse HY 1356V
C -
Sensltivity
,\/—/\’\/\/\/\.N—‘\/\/\-’-‘\/\Mf\d\ Mass Range Count RSD% Background
59 10000 8486 3.392 15,700
89 20000 10724 3.135 13.900
S e e R
205 50060 20200 3,166 22300
Sampling Period [sec] 0N
Integration Time [sec] 0.1
Oxide/Doubly Chargad Ratio
Oxide 1567340 1,122 %
Doubly Charged 707140 1.288 %
Tuna Parametsns
Plasma Parameters
Plasma Mode - Nebulizer Gas 1.05 Umin Makeup Gas 0,00 Limin
RF Power 1550 W Option Gas - Auxiliary Gas 0.90 L/min
RBF Malthing 180V Nebulizer Pump 0,10 rps Plasma Gas 15,0 L/min
Samgle Deplh 8.0mm SIC Temp 2°C
Lsns Parameten
Extract 1 eV Omega Lens 74V Deflect 3.6V
. Exiract 2 -200.0V Cell Entrance -g0v Flate Bias 115V
C, Omega Bias |0V Cell Exit -V
Cell Pammeters
Use Gas Yes 3rd Gas Flow -— Energy Diserimination 3.0V
He Flow 4.5 mL/min OciF Bias -0V
H2 Flow — OclP RF 180V
QP Parametamn
Mass Gain 152 Axiz Gain 1.0032 QP Bias -18.0V
Mass Offsel 123 Auxis Offset 0.2
Hardvware Settings
Torch
TorchH 0.4 mm Torch V 0.0 mm
20f3 611412022 %:03 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: ‘Tune reports
Tune Report
EM
Discriminator 4.5mv Anafeg HY 1708V Pulse HVY 1356 V
C
3af3 6142022 9:03 AM
Date: June 14, 2022 10;32:16 AM
System ID: JP12091612
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General
Document Name: :Test Report
Batch Summary Report
Batch Folder: D:\Agilent Service\PMOQ 13-6-22\BG He.b\
Analysis File: BG He.batch.bin
Tune Step: #1 He
Rict Acq. Date-Time ta Fi Sample Name Type Level Dilution
1 £/14/2022 10:03:39 AM DO1SMPLY BG He Sample 1,0000
C p Page 1/2 6/14/2022 10:09:04 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: ITest Report
Batch Summary Report
Analyte Table
78 (Hel
__Sample Name cPs CPS RSD
UpGHe 21,1000 350 |
Page2/2 6/14/2022 10:09:04 AM

Date: June 14, 2022 10:32:16 AM
System ID; JP12091612
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General
Document Name: ‘Test Report
Batch Summary Report
Baich Folder DAAgilent Service\PMOQ 13-6-224 0Q 20 Minb\
Analysis File: 0Q 20 Minbatch.bin
Tune Step: #1 Na Gas
Rjct Acq, Date-Time Data File Sample Name Type Level Dilution
1 61472022 9:29.37 AM 0015MPLd 20 min Sample 1,0
C Page1/2 6/14/2022 8:53:59 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: ‘Test Report
Batch Summary Report
Analyte Table
7 [NoGas] 9 [NopGas! 59 [NoGas] 8% N
Sample Name cps, CPS RSD cps CPS RSD cps CPS RSD cps CPS RSD
1] 20 min 92477.8975 02 2853875 sgl 1620110035 07 2412110700 06
140 | 205 [NoGasl
_Sample Name cPs CPS RSD CPS. CPS RSD
1 min 252452.6980 07] 1811548205
Page 2/2 6/14/2022 9:53:59 AM

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Electronic Sighature

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 logen 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: Panthep Kurasathain

Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date: June 14, 2022

Reason for Signature: Executed protocol and published this original version of documnent

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
inferpretation of applicable regulations as well as industry best practices. The document s 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

promfses or representations as fo 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 Technalogies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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User Name: panthep_kurasathain
Hostname: ASBKKWX313

ALS OQHW 7700 14Jun2022 Transaction log :

System Id: JP12091612

Print Date: Junec 14, 2022 19:32:20 AM

Transaction
State

Time

Optional Information

June 14, 2022 10:14:43 AM Audit
June 14, 2022 10:14:43 AM Starl

June 14, 2022 10:14:43 AM Audit

June 14, 2022 10:19:18 AM Audil

June 14, 2022 10:19:20 AM End
Juna 14, 2022 10:19:24 AM Star

Juna 14, 2022 10:19;24 AM Start

June 14, 2022 10:19:42 AM End

June 14, 2022 10:19:43 AM Stant

June 14, 2022 10:19:47 AM End

June 14, 2022 10:19:50 AM Start

June 14, 2022 10;22:22 AM End

Activity Type of Transaction

Parformed

SessionCreated  Session

Configuration Session

Entitlement Licensing

EgpLoaded Session

Confguration Session

Qualification Sassion

Exacution Autosampler Chack : ASX-520;
Autosampler Check

Execution Autosampler Check : ASX-520:
Autasampler Check

Execution Integrated Sample Introduction
Syslam [ISIS) Chack : 1S152;
Integrated Sample Intreduction
System {ISIS) Check

Execution Integrated Sampla inlreduction
System (1S18) Check : IS182:
Integratad Sample Introduction
System (IS§S} Check

Execution Autotune : G3281A: Auvtotune 1

Execulion Autotune : G3281A; Autotune 1

Page 1/2

None
None

User is FieldEngineer and
does not require an uniock
code

EQP details for primary
technique {lcpMs] -

File path:
[ProtocolPacks!icpMs/Cenfig
urations/02.50/cpMs.02.50.¢
qp]. EQP Fite Name:
[spMs.02.50.eqp], EQP
Nama:
[AgilentRecommended)]

None
oQ

None

Run Count : 1

None

Run Count : 1

None

Run Count : 1

Date:
System ID:

Jung 14, 2022 10:32:16 AM
JP12091612
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User Name: panthep_kurasathain

ALS OQHW 7700 14.Jun2022 Transaction log :

System Id: JP12091612

Hostname: ASBKKWX313 Print Date: June 14, 2022 10:32:20 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed

June 14, 2022 10:22:24 AM Slart Execution Background {No Gas Mode) : None
G3281A: No Gas Mode
Background 1

June 14, 2022 10:22:48 AM End Execution Background (No Gas Mode):  RunCount: 1
G3281A: No Gas Mode
Background 1

June 14, 2022 10:22:49 AM Start Execution Background {Gas Modes) : Neme
G3281A: Gas Mode
Background :Helium

\(_,-j June 14, 2022 10:23:35 AM End Execution Background {Gas Modes}: Run Count : 1

G3281A; Gas Mode
Background :Helium

June 14, 2022 10:23:37 AM Start Execution 20-Minute Stabllity {No Gas Nong
Mode) : G3281A: 20-Minute
Stability {No Gas Mode) 1

June 14, 2022 10:24:06 AM End Execution 20-Minute Stability (No Gas Run Count: 1
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1

June 14, 2022 10:24:08 AM End Qualification Sesgion oQ

June 14, 2022 10:24:08 AM Start Reporting Session None

June 14, 2022 10:30:26 AM Audit Reporting Session Report Generated :

Certificate
June 14, 2022 10:30:39 AM Audit Reporing Session Report Generated : Report
Page2/2
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Certificate of System Qualification

ICPMS-0Q

System ID: JP12091612

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

Organization Location: 104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.
Date: June 14, 2022 10:32:51 AM

EQP Name: AgilentRecommended

EQP Revision: |CPMS.02.50

Overall Qualification Status: Pass

Aufosampler Check

Overall Autosampler Check Test Status

Pass

Integrated Sample Introduction System (ISIS) Check

Overall Integrated Sample Introduction System (ISIS) Check Test Status

Pass

Autotune

Peakwidth Mass 7 R :_i“F'a'ss ‘

Peakwidth Mass 89 ‘pass

Peakwidth Mass 205 T S e e T T
Mass Axis 7 L .
e e . )

Mass Axis 205 " ipass SR R
Mass?Sensntlwty No Gas e J— N
Mass 89 Sensatwlty No Gas Cem I;;s; T e —
Mass 205 Sens|t|v|ty No Gas T -LP;s; S —

Mass 59 ans'.i.q.ty He T —;;s; e ]
Oxide Ratio 156140 7 pass

Doubly Charged Spemes Ratlo 70/140 - I;a_ss )

Overall Autotune Test Status

Pass
Date: —June 14, 2022 10:32:51 AM
System ID: JP12091612
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Background {No Gas Mode)

Setpoint Status: %Paés
Masses (AMU): 1205
Measured Value: 18400 icps
Agilent Recommended: iQ= o §f<=. 430 5
Status: iPass Pass

i

E
Overall Background (No Gas Mode) Test Status
‘Pass - ., "
Background (Gas Mode)
Gas Mode: 1I'-l-e'lium
Setpoint Status: ! Pass
Mass (AMU): . fi?B 7 7
Measured Value: 121.1000 | cps
Agilent Recommended: :{-<; 1460 :
Status: iPass

| i

! i
Overall Background {Gas Mode) Test Status
Pass -
20-Minute Stabitity (No Gas Mode)
Masses (AMU): 7 : 189 ‘ 205 ‘
Stability RSD: 10.2 ' 0.6 ; 0.6 %
Agilent Recommended: <= 1345 Dic= 1345 Lie= 345 |
Status: iPass ; !Pass : iPass

1 ;
t Pl :
a P i

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:51 AM
System ID: JP12091612
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Model Number G3281A
Detector Type sQ
Nebulizer Mira Mist (G3161)

C Spray Chamber Quartz

Torch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12091612
Firmware Revision D.01.01

1SIS 1
Manutacturer Agilent Technologies
Name 15152
Model Number G4911A
Installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
Type Peristaltic pump system

C

Autosampler 1

Manufacturer Agilent Technologies
Name ASX-520
Model Number G3286A
Serial Number 031403A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number G3292A
Serial Number 4N1220700
Date: June 14, 2022 10:32:51 AM
System ID: JP12091612

Page 3/7



© 2021 by Agilent Technologies Agilent 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 logen 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: Panthep Kurasathain

Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date: June 14, 2022

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 document is designed to provide an imporiant 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 fo 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 parlicular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages In connection with the

furnishing, performance, or use of this material,

Date: June 14, 2022 10:32:51 AM
Systemn 1D: JP12091612
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User Name: panthep_kurasathain

Hostname: ASBKKWX313

ALS DQHW 7700 14Jun2022 Transaction log :

System Id: JP12091612

Print Date: June 14, 2022 10:32:52 AM

Time Transaction

State

Optionat Information

June 14, 2022 10:14:43 AM Audit
June 14, 2022 10:14:43 AM Start

June 14, 2022 10:14:43 AM Audit

June 14, 2022 10:19:18 AM Audit

June 14, 2022 10:19:20 AM End
June 14, 2022 10:19:24 AM Stan

June 14, 2022 10:19:24 AM Slan

June 14, 2022 10:19%:42 AM End

June 14, 2022 0:19:43 AM Starl

June 14, 2022 10:19:47 AM End

June 14, 2022 10:19:50 AM Starl

June 14, 2022 10:22:22 AM End

Activity Type of Transaction

Performed

SessionGreated  Session

Configuration Session

Entitlement Licensing

EgpLoaded Session

Configuration Session

Qualification Session

Execulion Autesamplar Check : ASX-520:
Autosampler Check

Exacution Autosampler Check : ASX-520:
Autosampler Check

Execution Integrated Sample Introduction
System (ISIS) Check : ISIS2:
Integrated Sample Introduction
System (IS1S8) Check

Execution Integrated Sampla Introduction
System {ISIS) Check : ISIS2:
Integrated Sample Intreduction
Systam (I515) Check

Execution Autotune ; G3281A: Autotune 1

Execulion Autotune : G3281A: Aufolune 1

Page1/3

None
Nene

User is FieldEngineer and
does not require an unlock
code

EQP details for primary
technique [lepds] -

Filg path:
[ProtocolPacks/lcpMs/Config
urations/02,50/tepMs.02.50.e
gp}, EQP File Name:
[lepMs.02.50.eqp), EQP
Name:
AgilentRecommended]

Nane
[e]e]

None

Run Count : 1

None

Run Count: 1

None

Run Count : 1

Date:
System ID:

June 14, 2022 10:32:51 AM

JP12091612
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User Name: panthep_kurasathaln

ALS OQHW 7700 14Jun2022 Transaction log :

System Id: JP12091612

Hostname: ASBKKWX312 Print Date: June 44, 2022 10;32:52 AM

Time Transaction Aclivity Type of Transaction Optlonal Information
State Performed
June 14, 2022 10:22:24 AM Start Execution Background (No Gas Mode):  None
"53281A: No Gas Mode

Background 1

Juna 14, 2022 10:22:48 AM End Execution Background (No Gas Mode) : Run Count : 1
G3281A: No Gas Mode
Background 1

June 14, 2022 10:22:49 AM Start Exscution Background {Gas Modes) : None
G3281A: Gas Mode

C Background :Halfium

June 14, 2022 10:23:35 AM End Execution Background {Gas Modes) : Run Count: 1
G3281A: Gas Mode
Bagkground :Helium

June 14, 2022 10;23:37 AM Start Execution 20-Minute Stability (No Gas None
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1

June 14, 2022 10:24:06 AM End Exacution 20-Minute Stability (No Gas Run Count: 1
Mode) : G32814A; 20-Minule
Stabhility (No Gas Mode) 1

June 14, 2022 10:24:08 AM End Qualificalion Session oQ

June 14, 2022 10:24:08 AM Start Reporting Session None

June 14, 2022 10:30:26 AM Audit Reporling Session Report Generatad :

Cortificate
June 14, 2022 10:30:39 AM Audit Reporting Sassion Report Generated : Raport
Page 2/3
Date: June 14, 2022 10:32:51 AM
System ID: JP12091612

Page6/7




©® 2021 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: panthep_kurasathain System 1d: JP12091612
Hostname: ASBKKWX313 Print Date: June 14, 2022 10:32:52 AM

ALS OQHW 7700 14Jun2022 Transaction log :

Time Transaction Aclivity Type of Transaction Optionat Information
State Performed

June 4, 2022 10:32:26 AM Audit Reporling Session Report Signed : Report
PDF Name: ALS OQHW
7700
14Jun2022_20220614_0Q
Report_1.pdf
User Name:
panthep_kurasathain@agilen
tcom
Full Name of Signer; Panihep

,(“ Kuresathain
- Reason for signature:

Executed protocol and
published this original version
of document

Page 3/3

Date: Jung 14, 2022 10:32:51 AM
System ID: JP12091612
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Metrological Center
(‘ SCI ECO Services Company Limited
}\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH _
Sk F
Model . KM 320 REVIEWBY .. .0t 7-
' APPROVED BY ‘LLA‘L
Serial No. : TBN-1012061/05 ‘
T : NEXT CAL. DATE 30/12/2’?
Customer Code : BKK ENO0167 ,

ID No. : T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt : 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : M / Boonchai Suriyaweng (Site Calibration Manager)

Date of Issue B4 UL 2022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14117/01-02-64



Ay, Metrological Center
©|SCG

SCI ECO Services Company Limited

: , ; NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T221644 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 30 June - 1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATA LOGGER  34970A T149 T210009 30 July 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good

Equipment Description :
0

Time Constant 3 Hour - Minute At 3 C
Fresh Air Damper [ ] Open EIMin |:| Medium |:| Max
Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By M

FM-L15117/15-05-63



©ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TiS 17025
CALIBRATION 0244

Certificate No. T221644

Calibration Report

15F
|
10A I
! : T /13A
I 16A
I 1 ’
8F, P 4F }
j P! 2
[} ‘\\ I
13A Nt 9A 12F
b /"\I “““““““““
- ) , J_/ I 14A
)
, 4 11IF7 ; 1C | |
/ 1
’ :
/ 1
2A / | 7
i 7
16E TE/ 5A
C=Centre, F=Centreof Face, A=Comer, E = Centre of Edge
1C = TNI1e61 11F TN171
2A = TN162 12F TN172
3A = TNI163 13A TN173
4F = TNIl164 14A TN174
5A = TNI165 15F TN175
6A = TNI166 16E TN176
7F = TN167
8F = TN168
9A = TNI169
10A = TNI170
Approved By.

Page 3 of 4
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©OlscG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position (°C )
Calibration Point TN161 | TN162 | TN163 | TN164 { TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 2.71 2.82 2.75 2.89 2.95 3.68 3.02 2.96 303 | 285
TN171 | TN172 | TN173 | TN174 | TN175| TN176
2.97 3.02 2.89 3.04 2.97 3.33
Chamber ( Cold Room ) Temperature Distribution
Reading (°C) Coverage

Setting (°C) Average o) Stability &C) Uniformity cc) Uncertainty &C)

Min , Max Average Factor k

3.0 29,40 32 299 1.05 1.30 1.66 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor £ which for a t-distribution, providing

a level of confidence of approximately 95 % .

,

Approved By M

FM-L15 117/15-05-63


























































RYG_ENO029


thanita.kulsuriwong
Typewritten Text
RYG_EN0029





BKK_EL0037


BKK_EL0037









































BKK_ELO037


BKK_EL0037


Service Confirmation Number: 6904800024
Service Confirmation Date: 20.03.2023

Service Instrument:

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-I0- ICP-QES 5100/5110 System

5100

G8010A Agilent 5100 SVDV ICP-0ES MY16010005 ICP QES 5100 §YS-10-6100
Spectrometer

(G8410A SPS 4 Autosampler AU15440764 ICP DES 5100 SYS-10-5100

Service ltems:

[tem |Service/Part# |Description Qty | Entitlement Service Start| Service End
1000 |EOQ Enterprise Operational 1.00 Agreement 20.03.2023 | 20.03.2023
(Qualification Entitlement -
100 % covered

Additional Information:

Page 2 of 3




Service Information:

Service Confirmation Number: 6904800024
Service Confirmation Date: 20.03.2023

Problem Description:
W4U-8-00-10-5100-5001143313

Service Provided:
Complete OOHW 5100I1CPOES

Equipment ID: BKK_EL0037, all tests passed

Service Qverview Code;

Reason Code: Scheduled Service
Diagnaosis Code: Scheduled Service
Resolution Code: Scheduled Service

'ﬂﬁ"'m-a )

Reported Hours: Travel Hours:

4.0 2.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 20 Mar 2023
Kanyakern Sukpathrajarern

Customer Name: Customer Signature: Date:
Thitima Boonpeng 20 Mar 2023

Additional Comments:

Page 3 of 3
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Metrological Center

S C G SCI ECO Services Company Limited
CEMENT-BUILDING MATERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

O

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.T221642 Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit

Manufacturer : SCP Science REVIEW BY ’l“]‘}k? --------
Model : DigiPRER HT APPROVED BY L;L_AJ_.
Serial No. : HTC1120480658 NEXT CAL. DATE goloclon..
Customer Code : BKK_EN0366

ID No. : T2635AS

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Customer Location : Wet Chemistry Lab 1

Date of Receipt : 27 June 2022

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By :M ™M /Boonchai Suriyawong ( Site Calibration Manager )
34 JUL 2022

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

S C G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

©

CEMENT- BUILDING MATERIALS

Certificate No. T221642 Page 2 of 5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 30 June 2022
Environment : Temperature : 23.9-26.3 °C

Line Voltage : 2214-2251 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according

to WI-T10.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M7-(CH16-17,CH19-CH20) T212004 15 October 2022
DATA LOGGER 34970A T121 T212004 15 October 2022

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant - Hour 26 Minute At 380 OC
Fresh Air Damper  [__] Open |:|Min l:] Medium D Max
[]Close
[X]Not Available

5. Adjustment :
( X ) without adjustment () after adjustment

>
Approved By “%ﬁ“—} '

FM-L13 108/30-05-57



Metrological Center
@ SCI ECO Services Company Limited
}\){ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 3 of 5

Calibration Report

MI1-CH17 M7-CHI8

Holel Hole2

M7-CH17 M7-CHI18 M7-CH20 i 1 M7-CHIS

M7-CH19

p—

Holel0 F : Hole12 \, Holel4 Holel5

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
° o o Holel Hole2 Hole3 Holed Hole5 Hole6 Hole7 Hole8
Co (o) Co) Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20|M7-CH17|M7-CH18| M7-CH19{ M7-CH20
Max 0C 379.1 379.8 3793 3774 377.6 379.3 379.6 377.9
Min 0C 378.7 379.4 3789 377.0 377.3 378.8 379.1 3773
380.0 380.0 379.4 - 380.7
Average 0C 378.9 379.6 379.1 377.2 3774 3791 3793 377.6
Stability + C 02 02 0.2 02 0.2 0.2 02 03
Cal. Point Setting Reading STD. Position of Stardards at Block
° ° o Hole9 Holel0 | Holell | Holel2 | Holel3 | Holeld4 | Holel5 { Holel6
o (o) o Reading
M7-CH17|M7-CH18]M7-CH19|M7-CH20{ M7-CH17|M7-CH18| M7-CH19|M7-CH20
Max 0C 3785 378.8 378.1 379.0 3803 381.6 381.0 379.5
Min 0C 3778 3782 377.6 378.6 379.9 381.2 380.5 378.9
380.0 380.0 379.4 - 380.7 S
Average C 378.2 3785 377.9 378.8 380.1 381.4 380.7 379.2
Stability tOC 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3

A e

Approved By.

FM-L13 108/30-05-57



Metrological Center

SCI ECO Services Company Limited
©ISCG T

T BN DING MATERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 4 of 5

Calibration Report

! to
M7-CHI1? | M7-CHIS ‘ M7-CH19

, , ' M7-CH20 MT-CHI7
q>wl;l;lv1 ’ ‘ Holel8 ! ‘ Holel% ’ ‘ Hole20 ' LH«I:ZI

o P ;
M7-CHIT g . MICHIs § : MIcHlY | | M cH® | I MrcHn?

" hoers | h{ Hale28 i )—‘ Hole29

‘Q“‘;;;,;;;"r e P P

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
° ° o Holel7 | Holel8 | Holel9 | Hole20 | Hole21 | Hole22 | Hole23 | Hole24
(0 (0 o Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20{M7-CH17|M7-CH18| M7-CH19|M7-CH20
Max 0C 378.4 378.8 378.0 379.2 379.0 382.0 381.5 380.3
Min 0C 377.8 378.2 3717 378.8 378.7 3815 381.1 379.6
380.0 380.0 379.4 - 380.7
Average 0C 378.1 378.5 377.9 379.0 378.9 381.8 3813 379.9
Stability ioC 0.3 0.3 0.2 0.2 0.2 0.3 0.2 0.4
Cal. Point Setting Reading STD. Position of Stardards at Block
o ° ° Hole25 | Hole26 | Hole27 | Hole28 | Hole29 | Hole30 | Hole31 | Hole32
(O (O (O Reading
M7-CH17{M7-CH18|M7-CH19|M7-CH20|M7-CH17|M7-CH18|M7-CH19|M7-CH20
Max 0C 3783 378.7 378.4 378.8 379.6 382.6 382.0 380.8
Min 0C 377.6 | 3783 377.9 3784 379.3 3822 3814 380.0
380.0 380.0 379.4 - 380.7 5
Average C 378.90 378.5 378.1 378.6 3795 382.4 381.7 380.4
Stability +C 03 0.2 02 02 02 0.2 03 04

Approved By,

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services Company Limited
©ISCG T

CEENT- B NG MAERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T221642 Page S5 of S

Calibration Report

7

i i I { } R
! MI-CHI7 { | MmicHIB | %_ MIcHIy | MI-CH20 ! 1_ MICHIT | MT-CHI8 J L MT-CH19 M7-CH20
S =) — - . La— - N o —
q Hole33 ’ q Hole3d ’ q Hole3$ ’ Hoe3s [ i Hole37 ': M7- . Hole39 D Holed)
FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
° ° ° Hole33 | Hole34 | Hole35 | Hole36 | Hole37 | Hole38 | Hole39 { Holed0
(o (o () Reading
M7-CH17|M7-CH18| M7-CH19|M7-CH20| M7-CH17|M7-CH18/ M7-CH19|M7-CH20
Max 0C 378.6 376.7 377.2 378.0 380.0 382.2 381.5 379.7
o
Min C 378.1 376.2 376.7 377.5 379.5 381.7 380.9 379.1
380.0 380.0 379.4 - 380.7
o
Average C 378.3 376.5 377.0 37717 379.8 3819 381.2 379.4
o
Stability + C 0.3 0.3 0.3 0.3 03 0.3 0.3 0.3

The expanded uncertainty of temperature measurement was 249 C

1+

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57



V3N dudia wa lavenuoading 310
DOUBLE S DIAGNOSTICS CO., LL.TD.

3 vovgande 13 wwInnan st agamwa (0260 Tsftmb 02) 7477000 Tnsas: @2) 747-7008
DEVELES 4 Soi Udomsuk 14, Bangns., Bangkok 10260 Tel. (02) 747-7009 Fax: (02) 747-7008

Maintenanco':al Plan YEAR: ‘9023

Periodical maintenace check list for Konelab

6M

1.Diluent-wash tubing change Vf
- 2.ISE tubing changg ™

3.Syringe check/change

4'.Dispensing check/ change

5.Waste tubing change when necessary

6.Lamp check/change £

7.Mixer paddle/paddle change(not Konelab20)

8.ISE needles check/change

9.Pump tubing check/ chance

10.Broken/worn out part check /change

11.Peristaltic pump check /cleaning/ lubrication

12.Heating check

13.Cooling check

14.Dispenser mechanic check/adjustment

15.Cuvette transfer mechanic check/adjustment

16.Dispenser movement check/adjustment

17.Sample/reagent register check/adjustment

18.Dispensing tubing tightness check

19.Photometer and optics cleaning/check/adjustment

20.Workstation PC cleaning if necessary i

21.Mechanic cleaning/lubrication

N g

22.Instrument cleaning if necessary
23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save-to USB key

QRKRRKE R R G

25.UPS Test

Place: ....... ﬂLS‘LQ,bawu 0’57 ............... Instrument: .....[A2%..... /Aﬁowkwégc
Date/Time: .ccueiiene @ 5"01‘495 .......... Serial no: Q?’Q»g/’ ...............................
Service done byf ............ @@.;‘e ............ Install date: ..o

Signature of customer: 9;'54%@ ................. Date/TIme: .ivcireeinmnntastasssenesnassesisansnsanm
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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
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® 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
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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
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From losenh 10 Quizome

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
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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
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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
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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
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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
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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
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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
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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
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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

Page 11/34



[T LI TR T A A L R R B s

© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

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
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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
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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

Date: September 13, 2021 5:50:41 PM
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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
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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
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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 §
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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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General
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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

Date:
System ID:

September 13, 2021 5:50:41 PM
MY16010005

Page 27/ 34




® 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

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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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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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
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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
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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
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