
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rภาคผนวก ง 
ใบรับรองการสอบเทียบเครื่องมือ



 

รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Ambient Total Suspended Particulate High Volume BKK_FS0358 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0662 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0173 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 3-Feb-26 3-Feb-27 12
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0731 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0463 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0732 5-Jan-26 5-Jul-26 6
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Ambient Total Hydrocarbon Total Hydrocarbon Analyzer RYG_FS0762 15-Jan-26 14-Jan-27 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0609 21-Jan-26 20-Jul-27 18

Stack (CEMs) Oxides of Nitrogen Analyzer , System calibration, Standard gas - - - -
Stack Acrylic Acid Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6
Stack Acrylic Acid Pitot Tube BKK_FS0560 6-Jan-26 6-Jul-26 6
Stack Acrylic Acid Pitot Tube BKK_FS0561 6-Jan-26 6-Jul-26 6
Stack Acrylic Acid Fuel Gas Analyzer RYG_FS0565 23-Dec-25 22-Dec-26 12
Stack Acrylic Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Acrylic Acid DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack Acrylic Acid Air Sampling Pump RYG_FS0106 6-Jan-26 6-Apr-26 3
Stack Acrylic Acid HPLC BKK_FL0034 6-Jan-26 6-Jan-27 12
Stack Methyl Methacrylate Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6
Stack Methyl Methacrylate Pitot Tube BKK_FS0560 6-Jan-26 6-Jul-26 6
Stack Methyl Methacrylate Pitot Tube BKK_FS0561 6-Jan-26 6-Jul-26 6
Stack Methyl Methacrylate Fuel Gas Analyzer RYG_FS0565 23-Dec-25 22-Dec-26 12
Stack Methyl Methacrylate DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Methyl Methacrylate DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack Methyl Methacrylate Air Sampling Pump RYG_FS0106 6-Jan-26 6-Apr-26 3
Stack Methyl Methacrylate GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Stack Toluene Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6
Stack Toluene Pitot Tube BKK_FS0560 6-Jan-26 6-Jul-26 6
Stack Toluene Pitot Tube BKK_FS0561 6-Jan-26 6-Jul-26 6
Stack Toluene Fuel Gas Analyzer RYG_FS0565 23-Dec-25 22-Dec-26 12
Stack Toluene DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Toluene DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack Toluene Air Sampling Pump RYG_FS0120 3-Jan-26 3-Apr-26 3
Stack Toluene GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Stack Methanol Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6
Stack Methanol Pitot Tube BKK_FS0560 6-Jan-26 6-Jul-26 6
Stack Methanol Pitot Tube BKK_FS0561 6-Jan-26 6-Jul-26 6
Stack Methanol Fuel Gas Analyzer RYG_FS0565 23-Dec-25 22-Dec-26 12
Stack Methanol DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Methanol DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack Methanol Air Sampling Pump RYG_FS0126 6-Jan-26 6-Apr-26 3
Stack Methanol Air Sampling Pump RYG_FS0120 3-Jan-26 3-Apr-26 3
Stack Methanol GC-FID BKK_EN0126 22-Oct-25 21-Oct-26 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0560 6-Jan-26 6-Jul-26 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0561 6-Jan-26 6-Jul-26 6
Stack Total Suspended Particulate Fuel Gas Analyzer RYG_FS0565 23-Dec-25 22-Dec-26 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 3-Feb-26 3-Feb-27 12

Workplace Acrylic Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Acrylic Acid DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Workplace Acrylic Acid HPLC BKK_FL0034 6-Jan-26 6-Jan-27 12
Workplace Methyl Metacrylate DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Methyl Metacrylate DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Workplace Methyl Metacrylate GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Workplace Methyl Metacrylate GC-MSD BKK_EN0410 8-May-26 7-May-27 12
Workplace Methanol DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Methanol DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Workplace Methanol GC-FID BKK_EN0126 22-Oct-25 21-Oct-26 12
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รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Workplace Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Workplace Total Hydrocarbon Total Hydrocarbon Analyzer RYG_FS0762 15-Jan-26 14-Jan-27 12
Workplace Toluene DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Toluene DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Workplace Toluene GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Workplace Toluene GC-MSD BKK_EN0410 8-May-26 7-May-27 12

Noise Leq 24 hrs Sound Calibrator RYG_FS0496 19-Mar-25 19-Mar-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0030 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0025 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0026 28-Jan-26 27-Jan-27 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 9-Jan-26 8-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0017 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0019 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0020 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0024 28-Jan-26 27-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0025 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0026 28-Jan-26 27-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0027 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0030 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0301 21-Jan-26 20-Jan-27 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0302 29-Oct-25 28-Oct-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0303 18-Aug-25 17-Aug-26 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0496 19-Mar-25 19-Mar-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0493 28-Jan-26 27-Jan-27 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0497 17-Sep-25 16-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0036 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0037 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0038 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0033 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0034 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0041 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0035 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0039 4-Sep-25 3-Sep-26 12

Rayong Lab pH at 25 oC pH Meter RYG_EN0152 18-Jun-25 18-Dec-26 18
Rayong Lab BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab BOD Incubator RYG_EN0154 18-Mar-26 18-Sep-27 18
Rayong Lab COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Total Suspended Solids Electronic  Balance RYG_EN0163 3-Feb-26 3-Feb-27 12
Rayong Lab Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab Total Dissolved Solids 180°C Electronic  Balance RYG_EN0163 3-Feb-26 3-Feb-27 12
Rayong Lab Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab Oil & Grease Electronic  Balance RYG_EN0003 3-Feb-26 3-Feb-27 12
Rayong Lab Oil & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Rayong Lab Temperature pH meter RYG_FS0596 25-Jun-25 25-Jun-26 12
Rayong Lab Sulfate Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Residual Free Chlorine Chamber (Cold Room) RYG_EN0184 27-Nov-25 27-May-27 18
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Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 4 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.7 1.0959 40  Slope : 32.0066

3.7 1.2779 46  Intercept : 4.8318

4.6 1.4214 50  Correlation Coefficient : 0.9986

5.5 1.5515 54

6.7 1.7093 60

Calibrated by SCC Approved by :  

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Santi Chaichana )

Field Services Section Head

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (2)

Test No. Linear Regression

2-Mar-26 BKK_FS0358

C-020326-BKK_FS0358 TE-5009X

RYG_FS0205 5193

High Volume Air Sampler Calibration Worksheet

Thai MMA Co.,Ltd 755.3

SCG site 3 32.1

y = 32.007x + 4.8318

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 4 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.9 1.1347 40  Slope : 34.5600

3.9 1.3112 46  Intercept : 0.7302

4.6 1.4214 50  Correlation Coefficient : 0.9996

5.5 1.5515 54

6.7 1.7093 60

Calibrated by SCC Approved by :  

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Santi Chaichana )

Field Services Section Head

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (2)

Test No. Linear Regression

2-Mar-26 RYG_FS0662

C-020326-RYG_FS0662 TE-5009X

RYG_FS0205 6259

High Volume Air Sampler Calibration Worksheet

Thai MMA Co.,Ltd 755.3

วดัหนองแฟบ 32.1

y = 34.56x + 0.7302

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 4 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.8 1.1155 40  Slope : 33.4502

3.8 1.2946 46  Intercept : 2.5437

4.6 1.4214 50  Correlation Coefficient : 0.9971

5.6 1.5653 54

6.6 1.6968 60

Calibrated by SCC Approved by :  

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Santi Chaichana )

Field Services Section Head

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (2)

Test No. Linear Regression

2-Mar-26 RYG_FS0173

C-020326-RYG_FS0173 TE-5170D

RYG_FS0205 4799

High Volume Air Sampler Calibration Worksheet

Thai MMA Co.,Ltd 755.3

รร.บา้นมาบตาพดุ 32.1

y = 33.45x + 2.5437

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

  



 

 

 

REVIEW BY ……………………………… 

 

APPROVED BY…………………………... 

 

NEXT CAL DATE……………………….... 
03/02/27









Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10

1 100.00 99.00 -1.00 -1.00 101.30 1.30 1.30

2 200.00 198.60 -1.40 -0.70 201.30 1.30 0.65

3 300.00 298.70 -1.30 -0.43 301.10 1.10 0.37

4 400.00 398.80 -1.20 -0.30 401.30 1.30 0.33

-0.47 0.55

ALS Laboratory Group

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

107 RYG_FS0731

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

Teledyne API N200

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut    Sakarn ) ( Mr.Sarayuth     Jittranont )

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

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 98.90 -1.10 -1.10 101.30 1.30 1.30

2 200.00 201.30 1.30 0.65 201.10 1.10 0.55

3 300.00 299.40 -0.60 -0.20 301.30 1.30 0.43

4 400.00 398.70 -1.30 -0.33 401.10 1.10 0.28

-0.18 0.53

ALS Laboratory Group

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

R06K0177

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

HORIBA APNA-370

RYG_FS0463

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut    Sakarn ) ( Mr.Sarayuth     Jittranont )

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

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 99.20 -0.80 -0.80 101.30 1.30 1.30

2 200.00 198.80 -1.20 -0.60 201.30 1.30 0.65

3 300.00 298.80 -1.20 -0.40 301.10 1.10 0.37

4 400.00 398.50 -1.50 -0.38 401.00 1.00 0.25

-0.41 0.53

ALS Laboratory Group

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

122 RYG_FS0732

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

Teledyne API N200

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut    Sakarn ) ( Mr.Sarayuth     Jittranont )

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx



09/09/26

warakorn.pookrak
Next cal





09/09/26

warakorn.pookrak
Next cal





RYG_FS0762

14/ 01/ 2027

supot.salamteh
New Stamp





20/ 07/ 2027

supot.salamteh
New Stamp

















Lot No.

Client : :

Date : :

O2 ANALYZER

Model : :

Span (%) :

NOX ANALYZER

Model : :

Span (ppm) :

nte

FORM NO.: F 06-062    ISSUE NO.: 5   ISSUE DATE: 02/02/26 

ALS Laboratory Group

Calibrated by

TELEDYNE API 200EH Serial No. 774

25

ANALYZER CALIBRATION DATA

THAI MMA Co., Ltd. Location

05 Mar 26 Test Operator

ปล่อง Z-6210

Naratip T.

Cylinder Value Initial Analyzers Final Analyzers Difference

(%) Calibration Calibration (Percent of Span)

Response (%) Response (%)

Zero Gas 0.00 0.02 0.04 0.08

Serial No. 774

100

Span Gas 16.02 16.01 16.00 0.04

Low-Level Gas 8.36 8.37 8.38 0.04

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.03 0.04 0.01

Low-Level Gas 56.17 56.17 56.15 0.02

Span Gas 81.09 81.02 81.01 0.01

2610833-1

TELEDYNE API 200EH

Naratip Thueakchaikam

RYG Field Services Scientist (1)

Page.1.of.5.



Lot No.

Client : :

Date : :

O2 ANALYZER

Cylinder Conc. (%) : :

Zero Gas

Upscale Gas

NOX ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

Cylinder Conc. (ppm) : #### Span (ppm) : ##

nte

FORM NO.: F 06-063    REVISION NO.: 4   ISSUE DATE: 18/01/24

ALS Laboratory Group

RYG Field Services Scientist (1)

SYSTEM CALIBRATION BIAS AND DRIFT DATA

THAI MMA Co., Ltd. Location ปล่อง Z-6210

05 Mar 26 Test Operator Naratip T.

Calibration System System System System Drift

16.02 Span (%) 25

O2 Analyzer Initial Values Final Values

Response (% of Span) Response (% of Span)

Response Calibration Cal Bias Calibration Cal Bias (% of Span)

16.01 16.00 0.04 16.00 0.04 0.00

0.02 0.05 0.12 0.05 0.12 0.00

Calibration System System System System Drift

81.09 Span (ppm) 100

NOX Analyzer Initial Values Final Values

Response (% of Span) Response (% of Span)

Response Calibration Cal Bias Calibration Cal Bias (% of Span)

81.02 81.00 0.02 81.00 0.02 0.00

0.03 0.05 0.02 0.05 0.02 0.00

2610833-1

Calibrated by

Naratip Thueakchaikam

Page.2.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

12:00 5.22 8.10 13.56 - -

12:01 5.21 8.14 13.52 - -

12:02 5.15 8.13 13.50 - -

12:03 5.13 8.19 13.53 - -

12:04 5.11 8.14 13.60 - -

12:05 5.09 8.14 13.63 - -

12:06 5.10 8.22 13.69 - -

12:07 5.17 8.15 13.68 - -

12:08 5.26 8.18 13.62 - -

12:09 5.28 8.15 13.57 - -

12:10 5.26 8.14 13.63 - -

12:11 5.20 8.16 13.67 - -

12:12 5.15 8.30 13.65 - -

12:13 5.06 8.17 13.65 - -

12:14 5.01 8.26 13.70 - -

12:15 5.00 8.21 13.75 - -

12:16 5.07 8.17 13.78 - -

12:17 5.15 8.22 13.75 - -

12:18 5.15 8.18 13.64 - -

12:19 5.12 8.22 13.63 - -

12:20 5.11 8.22 13.67 - -

Average 5.15 8.18 13.64 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

RYG Field Services Scientist (1)

-

ปล่อง Z-6210

Naratip T.

12:20

-

774

EMISSION TEST RESULT

Naratip Thueakchaikam

Client

Date

Start Time

SO2 Analyzer       Model

NOx/O2 Analyzer  Model

CO/CO2 Analyzer Model

THAI MMA Co., Ltd.

05 Mar 26

12:00

-

TELEDYNE API 200EH

-

1

Page.3.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

12:21 5.15 8.21 13.74 - -

12:22 5.17 8.18 13.72 - -

12:23 5.19 8.13 13.66 - -

12:24 5.22 8.11 13.57 - -

12:25 5.23 8.21 13.43 - -

12:26 5.21 8.23 13.28 - -

12:27 5.15 8.25 13.21 - -

12:28 5.07 8.23 13.23 - -

12:29 5.00 8.28 13.30 - -

12:30 4.94 8.25 13.33 - -

12:31 4.97 8.20 13.36 - -

12:32 5.05 8.16 13.43 - -

12:33 5.12 8.17 13.55 - -

12:34 5.15 8.26 13.75 - -

12:35 5.20 8.11 13.86 - -

12:36 5.21 8.22 13.89 - -

12:37 5.17 8.23 13.87 - -

12:38 5.13 8.26 13.87 - -

12:39 5.14 8.10 13.89 - -

12:40 5.13 8.22 13.90 - -

12:41 5.13 8.25 13.92 - -

Average 5.13 8.20 13.61 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

Date 05 Mar 26 Naratip T.

EMISSION TEST RESULT

2

Client THAI MMA Co., Ltd. ปล่อง Z-6210

Start Time 12:21 12:41

SO2 Analyzer       Model - -

Naratip Thueakchaikam

NOx/O2 Analyzer  Model TELEDYNE API 200EH 774

CO/CO2 Analyzer Model - -

RYG Field Services Scientist (1)

Page.4.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

12:42 5.12 8.23 13.98 - -

12:43 5.07 8.19 14.01 - -

12:44 5.06 8.28 13.94 - -

12:45 5.09 8.28 13.88 - -

12:46 5.07 8.29 13.93 - -

12:47 5.05 8.22 14.04 - -

12:48 5.11 8.23 14.12 - -

12:49 5.20 8.25 14.14 - -

12:50 5.18 8.18 14.11 - -

12:51 5.14 8.25 14.01 - -

12:52 5.08 8.31 13.86 - -

12:53 5.00 8.31 13.84 - -

12:54 4.93 8.33 13.89 - -

12:55 4.92 8.26 13.92 - -

12:56 4.96 8.21 13.86 - -

12:57 5.04 8.26 13.81 - -

12:58 5.08 8.20 13.84 - -

12:59 5.13 8.19 13.83 - -

13:00 5.16 8.24 13.87 - -

13:01 5.20 8.21 13.89 - -

13:02 5.22 8.21 13.91 - -

Average 5.09 8.24 13.94 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

Date 05 Mar 26 Naratip T.

EMISSION TEST RESULT

3

Client THAI MMA Co., Ltd. ปล่อง Z-6210

Start Time 12:42 13:02

SO2 Analyzer       Model - -

Naratip Thueakchaikam

NOx/O2 Analyzer  Model TELEDYNE API 200EH 774

CO/CO2 Analyzer Model - -

RYG Field Services Scientist (1)

Page.5.of.5.



Lot No.

Client : :

Date : :

O2 ANALYZER

Model : :

Span (%) :

NOX ANALYZER

Model : :

Span (ppm) :

nte

FORM NO.: F 06-062    ISSUE NO.: 5   ISSUE DATE: 02/02/26 

ALS Laboratory Group

Naratip Thueakchaikam

RYG Field Services Scientist (1)

2610835-1

TELEDYNE API 200EH

Low-Level Gas 56.17 56.18 56.20 0.02

Span Gas 81.09 81.09 81.11 0.02

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.02 0.02

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

100

Span Gas 16.02 16.02 16.05 0.12

Low-Level Gas 8.36 8.37 8.37 0.00

Response (%) Response (%)

Zero Gas 0.00 0.01 0.03 0.08

Serial No. 774

Calibrated by

TELEDYNE API 200EH Serial No. 774

25

ANALYZER CALIBRATION DATA

THAI MMA Co., Ltd. Location

06 Mar 26 Test Operator

ปล่อง 2Z-6210

Naratip T.

Cylinder Value Initial Analyzers Final Analyzers Difference

(%) Calibration Calibration (Percent of Span)

Page.1.of.5.



Lot No.

Client : :

Date : :

O2 ANALYZER

Cylinder Conc. (%) : :

Zero Gas

Upscale Gas

NOX ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

Cylinder Conc. (ppm) : #### Span (ppm) : ##

nte

FORM NO.: F 06-063    REVISION NO.: 4   ISSUE DATE: 18/01/24

ALS Laboratory Group

2610835-1

Calibrated by

Naratip Thueakchaikam

81.09 81.10 0.01 81.10 0.01 0.00

0.00 0.04 0.04 0.05 0.05 0.01

Response (% of Span) Response (% of Span)

Response Calibration Cal Bias Calibration Cal Bias (% of Span)

Calibration System System System System Drift

81.09 Span (ppm) 100

NOX Analyzer Initial Values Final Values

16.02 16.00 0.08 16.00 0.08 0.00

0.01 0.03 0.08 0.03 0.08 0.00

Response (% of Span) Response (% of Span)

Response Calibration Cal Bias Calibration Cal Bias (% of Span)

RYG Field Services Scientist (1)

SYSTEM CALIBRATION BIAS AND DRIFT DATA

THAI MMA Co., Ltd. Location ปล่อง 2Z-6210

06 Mar 26 Test Operator Naratip T.

Calibration System System System System Drift

16.02 Span (%) 25

O2 Analyzer Initial Values Final Values

Page.2.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

10:30 5.34 8.37 10.71 - -

10:31 5.21 8.35 10.66 - -

10:32 5.13 8.35 10.63 - -

10:33 5.15 8.23 10.61 - -

10:34 5.37 8.30 10.57 - -

10:35 5.41 8.28 10.57 - -

10:36 5.29 8.38 10.54 - -

10:37 5.20 8.29 10.59 - -

10:38 5.17 8.18 10.61 - -

10:39 5.35 8.19 10.64 - -

10:40 5.43 8.27 10.65 - -

10:41 5.30 8.33 10.67 - -

10:42 5.19 8.31 10.67 - -

10:43 5.15 8.26 10.66 - -

10:44 5.21 8.27 10.69 - -

10:45 5.40 8.24 10.71 - -

10:46 5.36 8.32 10.70 - -

10:47 5.21 8.35 10.71 - -

10:48 5.13 8.27 10.76 - -

10:49 5.12 8.24 10.77 - -

10:50 5.31 8.25 10.74 - -

Average 5.25 8.29 10.66 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

EMISSION TEST RESULT

Naratip Thueakchaikam

Client

Date

Start Time

SO2 Analyzer       Model

NOx/O2 Analyzer  Model

CO/CO2 Analyzer Model

THAI MMA Co., Ltd.

06 Mar 26

10:30

-

TELEDYNE API 200EH

-

1

RYG Field Services Scientist (1)

-

ปล่อง 2Z-6210

Naratip T.

10:50

-

774

Page.3.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

10:51 5.37 8.35 10.71 - -

10:52 5.24 8.33 10.74 - -

10:53 5.12 8.31 10.78 - -

10:54 5.12 8.19 10.77 - -

10:55 5.35 8.35 10.76 - -

10:56 5.35 8.45 10.76 - -

10:57 5.19 8.32 10.79 - -

10:58 5.08 8.36 10.78 - -

10:59 5.10 8.18 10.77 - -

11:00 5.33 8.24 10.71 - -

11:01 5.35 8.37 10.72 - -

11:02 5.19 8.38 10.76 - -

11:03 5.10 8.33 10.82 - -

11:04 5.13 8.23 10.83 - -

11:05 5.36 8.30 10.80 - -

11:06 5.34 8.39 10.75 - -

11:07 5.17 8.38 10.79 - -

11:08 5.08 8.36 10.81 - -

11:09 5.07 8.22 10.85 - -

11:10 5.29 8.32 10.86 - -

11:11 5.34 8.27 10.84 - -

Average 5.22 8.31 10.78 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

Start Time 10:51 11:11

SO2 Analyzer       Model - -

Naratip Thueakchaikam

NOx/O2 Analyzer  Model TELEDYNE API 200EH 774

CO/CO2 Analyzer Model - -

RYG Field Services Scientist (1)

Date 06 Mar 26 Naratip T.

EMISSION TEST RESULT

2

Client THAI MMA Co., Ltd. ปล่อง 2Z-6210

Page.4.of.5.



Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

Time (min) O2 (%) CO2 (%) NOx (ppm) SO2 (ppm) CO (ppm) Remark

11:12 5.19 8.42 10.87 - -

11:13 5.08 8.31 10.90 - -

11:14 5.08 8.23 10.90 - -

11:15 5.21 8.25 10.88 - -

11:16 5.34 8.35 10.88 - -

11:17 5.21 8.43 10.91 - -

11:18 5.09 8.36 10.92 - -

11:19 5.07 8.19 10.91 - -

11:20 5.27 8.34 10.93 - -

11:21 5.36 8.36 10.96 - -

11:22 5.23 8.35 10.99 - -

11:23 5.11 8.35 10.98 - -

11:24 5.13 8.31 10.95 - -

11:25 5.34 8.29 10.92 - -

11:26 5.37 8.34 10.90 - -

11:27 5.20 8.41 10.90 - -

11:28 5.04 8.40 10.96 - -

11:29 5.07 8.31 10.97 - -

11:30 5.30 8.33 10.94 - -

11:31 5.28 8.41 10.93 - -

11:32 5.13 8.42 10.99 - -

Average 5.19 8.34 10.93 - -

nte

FORM NO.: F 06-060    REVISION NO.: 1   ISSUE DATE: 18/01/24

ALS Laboratory Group

Start Time 11:12 11:32

SO2 Analyzer       Model - -

Naratip Thueakchaikam

NOx/O2 Analyzer  Model TELEDYNE API 200EH 774

CO/CO2 Analyzer Model - -

RYG Field Services Scientist (1)

Date 06 Mar 26 Naratip T.

EMISSION TEST RESULT

3

Client THAI MMA Co., Ltd. ปล่อง 2Z-6210

Page.5.of.5.











Calibration of Date       : Barometric Pressure ( mm.Hg ) :  756.1

Next Calibration Date  :06-Jul-26 Relative  Humidity    (%)               : 46.5

Certificate No.               :C-060126-BKK_FS0556 Temperature (˚C  )                        : 27.0

Console Control  Meter Data Reference Dry Gas Meter Data
Dry Gas Meter ID         : BKK_FS0556 Reference Dry Gas Meter ID  : BKK_FS1122

Brand                            : Serial No.                                  :  A2003240
Serial No.                     :  Correction Factor (Y)             :  1.000
Model No.                    : Next Calibration Date            : 26-Feb-26

Dry Gas Meter Orifice

Correction Calibration
(mm.H2O) Minutes Tr Vm (Liters) Ti To Avg.Tm Factor Factor

Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) (Y)   DH@
15 11.90 150.03 0.00 150.03 30.0 707296.8 707153.0 143.80 28.0 28.0 28.0 1.0349 43.8195
25 9.25 150.12 0.00 150.12 29.0 707448.8 707304.0 144.80 28.0 28.0 28.0 1.0308 43.7838
50 6.60 150.10 0.00 150.10 28.0 707599.4 707454.0 145.40 28.0 28.0 28.0 1.0273 44.2943
100 4.67 150.40 0.00 150.40 27.0 707752.0 707606.2 145.80 28.0 28.0 28.0 1.0250 43.8844
150 3.80 150.11 0.00 150.11 25.0 707904.8 707759.2 145.60 28.0 28.0 28.0 1.0264 43.1725

Avg. 1.0289 43.7909
       Y         =Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

      DH@   =Orifice pressure differential  that equates  to 21.24 lm of air @  25 C and  760 mm of mercury , mmH2O ; tolerance for individual values +  5.08 from average .

Procedure; 40 CFR 60,APP A,METH ,SEC 5.3 & 7

ASN Calibrated by: NJ Approved by:

07-Jan-26Issue date :

Field Services Specialist (1) 
( Mr. Natthapon Jiengwareewong )

APEX INSTRUMENT
1606041
XC-572-V

( Mr. Apisit Singha )
Field Services Scientist (4)

Vr (Liters)

Reference Dry Gas Meter Calibration Console Control ; Drygas Meter

6-Jan-26

CONSOLE CONTROL UNIT  CALIBRATION TEST REPORT

DH Q

Page 1 of 1 FORM NO.: F 06-024    Issue N0.: 1   ISSUE DATE: 01/08/25



  Calibration Date :        6 Jan 26   Ambient Temperature (°C) :  

  Calibration sheet No. :  C-060126-BKK_FS0557   Relative  Humidity  (%) : 

  Digital Temperature ID :   BKK_FS0557   Reference Temperature ID :   

  Serial No. :           1302005   Serial No. : 

  Model :               XC-572-V   Model :     

  Next Calibrate :   

Reference Temperature Digital Temperature Error

°C °C °C

Stack 0 0 0 ±3 Pass

25 26 1 ±3 Pass

50 50 0 ±3 Pass

100 101 1 ±3 Pass

150 151 1 ±3 Pass

200 200 0 ±3 Pass

250 250 0 ±3 Pass

300 301 1 ±3 Pass

500 501 1 ±3 Pass

Probe 100 101 1 ±3 Pass

120 121 1 ±3 Pass

140 141 1 ±3 Pass

Oven 100 101 -2 ±3 Pass

120 121 -3 ±3 Pass

140 141 3 ±3 Pass

Filter 100 100 0 ±3 Pass

120 120 0 ±3 Pass

140 141 1 ±3 Pass

Exit 0 0 0 ±3 Pass

10 11 1 ±3 Pass

20 21 1 ±3 Pass

Meter 0 0 0 ±3 Pass

25 25 0 ±3 Pass

50 51 1 ±3 Pass

AUX 0 0 0 ±3 Pass

25 26 1 ±3 Pass

50 51 1 ±3 Pass

MPE : (Maximum permissible error of measurement) ค่าความผดิพลาดสงูสดุของการวดัทีย่อมได้ 

Calibrated by  : Approved by : 

FORM NO.: F 06-027    REVISION NO.: 2   ISSUE DATE: 16/2/23

Field Scientist (4)

MPE

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Location

( Mr.Apisit Sing-ha)

_________________________________

 Field  Specialist (1)

________________________________________

          Mr.Natthapol   Jiengwareewong

Pass / Fail

27

46.5

RYF_FS0681

201090014918

DIGICON CC-VT-MS

16 Jan 27



  Calibration Date : 6 Jan 26 Nozzle Set ID. : BKK_FS0562

 Calibration Sheet No. : C-060126-BKK_FS0562 Vernier Caliper ID.: BKK_FS0626

Hi - Lo (D1 + D2 + D3) / 3

D1 D2 D3 DD Davg

1 0.300 0.300 0.302 0.002 0.301

2 0.475 0.475 0.469 0.006 0.473

3 0.530 0.525 0.530 0.005 0.528

4 0.625 0.628 0.630 0.005 0.628

5 0.759 0.760 0.765 0.006 0.761

6 0.975 0.977 0.980 0.005 0.977

7 1.082 1.085 1.081 0.004 1.083

8 1.272 1.270 1.275 0.005 1.272

9 1.605 1.601 1.609 0.008 1.605

        Where :

        D1, D2, D3 = There different nozzle diameters at 60 degrees to 

   each other, each measured the nearest 0.025 mm.

        DD = Maximum distance between any two diameters,

   must be < 0.100 mm.

        Davg = (D1 + D2 + D3) / 3

        Calibrated by :_________________________________________ Approved by :_________________________________________

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

( Mr. Warawut  Pubpa )

Field Scientist (3)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Nozzle Diameter (cm.)
Nozzle ID #

( Mr.Natthapol   Jiengwareewong )

Field Specialist (1)

D3D2

D1

MEASUREMENT PLANE



Date Calibration Due Date 6-Jul-26

Pitot ID BKK_FS0560 Inclinometer ID BKK_FS1131

Pitot SN Vernier ID RYG_FS0539

Parameter Value Allowable Range Check

α1 0.4 -10° <  α1 < +10° OK

α2 1.6 -10° <  α2 < +10° OK

β1 1.7 -5° <  β1 < +5° OK

β2 0.2 -5° <  β2 < +5° OK

γ 2.2 - -

θ 1.6 - -

Z = A tan γ 0.032 Z  ≤ 0.125" OK

W = A tan θ 0.023 W  ≤ 0.031" OK

Dt 0.300 0.188" to 0.375" OK

A/2Dt 1.373 1.05 ≤  PA/Dt ≤  1.5 OK
A 0.824 2.1Dt ≤  A ≤ 3Dt OK

Calibrated by :   _____________________              Approved By :  ________________________

FORM NO.: F 06-124    REVISION NO.: 0   ISSUE DATE: 25/12/23

Type S Pitot Tube Calibration

                        Certify that pitot tube/porbe meets or exceeds all specifications,

crieria and/or applicable design features and is hereby assigned a pitot tube 

certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

1803811

               ( Mr. Saksit Phaisanphisut )                                    ( Mr.Natthapol Jiengwareewong )

                   RYG Field Services Scientist (4)                                  RYG Field Services  Specialist (1)

6-Jan-26



Date Calibration Due Date 6-Jul-26

Pitot ID BKK_FS0561 Inclinometer ID BKK_FS1131

Pitot SN Vernier ID RYG_FS0539

Parameter Value Allowable Range Check

α1 0.4 -10° <  α1 < +10° OK

α2 0.2 -10° <  α2 < +10° OK

β1 2 -5° <  β1 < +5° OK

β2 2.4 -5° <  β2 < +5° OK

γ 1.4 - -

θ 1.6 - -

Z = A tan γ 0.020 Z  ≤ 0.125" OK

W = A tan θ 0.023 W  ≤ 0.031" OK

Dt 0.320 0.188" to 0.375" OK

A/2Dt 1.286 1.05 ≤  PA/Dt ≤  1.5 OK
A 0.823 2.1Dt ≤  A ≤ 3Dt OK

Calibrated by :   _____________________              Approved By :  ________________________

FORM NO.: F 06-124    REVISION NO.: 0   ISSUE DATE: 25/12/23

Type S Pitot Tube Calibration

                        Certify that pitot tube/porbe meets or exceeds all specifications,

crieria and/or applicable design features and is hereby assigned a pitot tube 

certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

-

               ( Mr. Saksit Phaisanphisut )                                    ( Mr.Natthapol Jiengwareewong )

                   RYG Field Services Scientist (4)                                  RYG Field Services  Specialist (1)

6-Jan-26



22/ 12/ 2026

supot.salamteh
New Stamp





ALS Laboratory Group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Phatthanakan, Suan Luang, Bangkok 10250 

T +66 2 760 3000   F +66 2 760 3197 

Certificate No.

Equipment name : Personal Air Sampling Pump Equiment ID r106 :

Brand : Gilian Serial No. :

Model/Type : GilAir Plus Calibration Date :

Next calibration date :

Equipment name : Equiment ID 22 :

Brand : Serial No. :

Model/Type : Calibration Date : 10-Sep-25

Due Date :

Equipment name : Equiment ID 16 :

Brand : Serial No. :

Model/Type : Calibration Date : 10-Sep-25

Due Date :

1 2 3

  Low Flow

20.6 20.5 20.7 20.6 5% 19 - 21

50.3 50.5 50.3 50.4 5% 48 - 53

103.0 103.2 103.2 103.1 5% 95 - 105

203.1 201.8 202.1 202.3 5% 190 - 210

  High Flow

499.6 499.9 499.7 499.7 3% 485 - 515

1005.6 1007.2 1009.8 1007.5 3% 970 - 1030

2005.5 2002.7 2003.8 2004.0 3% 1940 - 2060

2504.4 2499.6 2503.8 2502.6 3% 2425 - 2575

Calibrated By: ntk Approved By: 

Issue date :

Certificate of Calibration

END OF REPORT

Air Sampling Pump Detail

Reference Standard Low Flow Meter

Reference Standard High Flow Meter

Calibration Data

9-Sep-26

20

50

100

200

Passed

Passed

Passed

Passed

2000

2500

Passed

Passed

Passed

Passed

Air Flow Meter

MesaLabs

Defender 510-L

500

1000

Acceptable range 

(cc/min)

Air Sampling 

Pump setting 

(cc/min)

Reference Std. Flow Reading 

(cc/min)
Avg. 

(cc/min)

%Error 

acceptance 

20220731509

06-Jan-26

06-Apr-26

BKK_FS0619

130026

C-060126-RYG_FS0106

07-Jan-26

( Mr. Natchapon Thamklang )

RYG Field Services Scientist (1)

( Mr. Supot Salamteh )

Field Services Section Head

Air Flow Meter

MesaLabs

BKK_FS0614

151114

09-Sep-26

Defender 510-M

Evaluation

(Pass/ Fail)

RYG_FS0106

Page 1 og 1 F06-115 Rev.2  Issue date 27/01/25
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ALS Laboratory Group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Phatthanakan, Suan Luang, Bangkok 10250 

T +66 2 760 3000   F +66 2 760 3197 

Certificate No.

Equipment name : Personal Air Sampling Pump Equiment ID r120 :

Brand : Gilian Serial No. :

Model/Type : GilAir Plus Calibration Date :

Next calibration date :

Equipment name : Equiment ID 22 :

Brand : Serial No. :

Model/Type : Calibration Date : 10-Sep-25

Due Date :

Equipment name : Equiment ID 16 :

Brand : Serial No. :

Model/Type : Calibration Date : 10-Sep-25

Due Date :

1 2 3

  Low Flow

19.3 19.2 19.3 19.3 5% 19 - 21

50.3 50.7 50.8 50.6 5% 48 - 53

101.8 102.1 102.0 102.0 5% 95 - 105

200.2 201.4 201.9 201.2 5% 190 - 210

  High Flow

500.6 504.2 502.0 502.3 3% 485 - 515

1001.6 1004.6 1001.5 1002.6 3% 970 - 1030

2000.5 2002.3 2003.1 2002.0 3% 1940 - 2060

2505.8 2504.1 2503.6 2504.5 3% 2425 - 2575

Calibrated By: WPG Approved By: 

Issue date :

C-030126-RYG_FS0120

04-Jan-26

( Mr. Watcharin Pongsamsuan )

RYG Field Services Scientist (1)

( Mr. Supot Salamteh )

Field Services Section Head

Air Flow Meter

MesaLabs

BKK_FS0614

151114

09-Sep-26

Defender 510-M

Evaluation

(Pass/ Fail)

RYG_FS0120

20180710030

03-Jan-26

03-Apr-26

BKK_FS0619

130026

Acceptable range 

(cc/min)

Air Sampling 

Pump setting 

(cc/min)

Reference Std. Flow Reading 

(cc/min)
Avg. 

(cc/min)

%Error 

acceptance 

Air Flow Meter

MesaLabs

Defender 510-L

500

1000

2000

2500

Passed

Passed

Passed

Passed

Certificate of Calibration

END OF REPORT

Air Sampling Pump Detail

Reference Standard Low Flow Meter

Reference Standard High Flow Meter

Calibration Data

9-Sep-26

20

50

100

200

Passed

Passed

Passed

Passed

Page 1 og 1 F06-115 Rev.2  Issue date 27/01/25



ALS Laboratory Group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Phatthanakan, Suan Luang, Bangkok 10250 

T +66 2 760 3000   F +66 2 760 3197 

Certificate No.

Equipment name : Personal Air Sampling Pump Equiment ID r126 :

Brand : Gilian Serial No. :

Model/Type : GilAir Plus Calibration Date :

Next calibration date :

Equipment name : Equiment ID 22 :

Brand : Serial No. :

Model/Type : Calibration Date :

Due Date :

Equipment name : Equiment ID 16 :

Brand : Serial No. :

Model/Type : Calibration Date :

Due Date :

1 2 3

  Low Flow

19.9 20.2 20.4 20.2 5% 19 - 21

50.8 51.0 52.1 51.3 5% 48 - 53

99.4 99.1 99.8 99.4 5% 95 - 105

201.2 204.4 200.5 202.0 5% 190 - 210

  High Flow

501.2 501.5 500.0 500.9 3% 485 - 515

1005.9 1004.5 1002.8 1004.4 3% 970 - 1030

2001.4 2001.1 2004.3 2002.3 3% 1940 - 2060

2501.5 2500.0 2499.2 2500.2 3% 2425 - 2575

4002.9 3997.5 4002.3 4000.9 3% 3880 - 4120

Calibrated By: ntk Approved By: 

Issue date :

4000 Passed

C-060126-RYG_FS0126

Air Flow Meter

MesaLabs

BKK_FS0614

151114

09-Sep-26

Defender 510-M

Evaluation

(Pass/ Fail)

RYG_FS0126

20150410002

06-Jan-26

06-Apr-26

07-Jan-26

( Mr. Natchapon Thamklang )

RYG Field Services Scientist (1)

( Mr. Supot Salamteh )

Field Services Section Head

Passed

Passed

2000

BKK_FS0619

130026

Acceptable range 

(cc/min)

Air Sampling 

Pump setting 

(cc/min)

Reference Std. Flow Reading 

(cc/min)
Avg. 

(cc/min)

%Error 

acceptance 

Air Flow Meter

MesaLabs

Defender 510-L 10-Sep-25

10-Sep-25

2500

Passed

Passed

Passed

Passed

500

1000

Certificate of Calibration

END OF REPORT

Air Sampling Pump Detail

Reference Standard Low Flow Meter

Reference Standard High Flow Meter

Calibration Data

09-Sep-26

20

50

100

200

Passed

Passed
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Certificate of System Qualification
GC-OQ

System ID: BKK_EN0126_GC6

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

Organization Location: 104 Soi 40 Phattanakan Rd., Khwang Suan Luang, Khet Suan Luang, BANGKOK 10250

Date: October 22, 2025 2:51:58 PM

EQP Name: AgilentRecommended

EQP Revision: GC.02.53

Overall Qualification Status: Pass

Logon: Suriya Thongkaew

CDS Logon Verification - GC

Pass

Overall CDS Logon Verification - GC Test Status

System Inspection and Basic Safety and Operation

Name: 7890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Decay

Name: 7890

Front SSL

Setpoint Status: Pass

Pressure: 25.0 psi

Pressure Change: 0.3 psi /5 minutes

Agilent Recommended: >= -2.0 and <= 0.5

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Overall Inlet Pressure Decay Test Status

Pass

Inlet Pressure Accuracy

Name: 7890

Front SSL

Setpoint Status: Pass

Setpoint Actual

Inlet Pressure: 25.0 psi psi25.2

Accuracy: 0.2 psi

Agilent Recommended: <= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

Inlet Pressure Decay

Name: 7890

Back SSL

Setpoint Status: Pass

Pressure: 25.0 psi

Pressure Change: 0.4 psi /5 minutes

Agilent Recommended: >= -2.0 and <= 0.5

Overall Inlet Pressure Decay Test Status

Pass

Inlet Pressure Accuracy

Name: 7890

Back SSL

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Setpoint Status: Pass

Setpoint Actual

Inlet Pressure: 25.0 psi psi25.2

Accuracy: 0.2 psi

Agilent Recommended: <= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

Detector Flow Accuracy

Name: 7890

Front FID

mL/minAccuracy: 0.8

Agilent Recommended: <= 10.0 % setpoint ( 3.0 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Fuel

Setpoint: 30.0 mL/min mL/minMeasured Flow: 30.8

mL/minAccuracy: 4.0

Agilent Recommended: <= 10.0 % setpoint ( 40.0 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Oxidizer

Setpoint: 400.0 mL/min mL/minMeasured Flow: 396.0

mL/minAccuracy: 0.3

Agilent Recommended: <= 10.0 % setpoint ( 2.5 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Makeup

Setpoint: 25.0 mL/min mL/minMeasured Flow: 24.7

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Overall Detector Flow Accuracy Test Status

Pass

Detector Flow Accuracy

Name: 7890

Back FID

mL/minAccuracy: 0.5

Agilent Recommended: <= 10.0 % setpoint ( 3.0 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Fuel

Setpoint: 30.0 mL/min mL/minMeasured Flow: 29.5

mL/minAccuracy: 3.0

Agilent Recommended: <= 10.0 % setpoint ( 40.0 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Oxidizer

Setpoint: 400.0 mL/min mL/minMeasured Flow: 397.0

mL/minAccuracy: 0.2

Agilent Recommended: <= 10.0 % setpoint ( 2.5 ml/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: Pass

Flow Type: Makeup

Setpoint: 25.0 mL/min mL/minMeasured Flow: 24.8

Overall Detector Flow Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 7890

Date: October 22, 2025 2:51:58 PM
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Accuracy: -0.9

°C

°C

Agilent Recommended: >= -1.0 % setpoint in K

% setpoint in K

(

(

-5.0 °C )

)<= 1.0 5.0 °C

Setpoint Status: Pass

Zone: Oven

Setpoint/Actual

Temperature: 230.0 229.1

Accuracy: -0.1

°C

°C

Agilent Recommended: >= -1.0 % setpoint in K

% setpoint in K

(

(

-3.7 °C )

)<= 1.0 3.7 °C

Setpoint Status: Pass

Zone: Oven

Setpoint/Actual

Temperature: 100.0 99.9

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name: 7890

99.95 °C

Stability: 0.1 °C

Agilent Recommended: <= 0.5

Setpoint Status: Pass

Setpoint/Average

Temperature: 100.0

Overall GC Oven Temperature Stability Test Status

Pass

Scouting Run

/Tested Combination1 Front SSL Front FID

Injection Tower

Name: 7693A

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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CompletedSetpoint Status:

Injection Volume on Column: 1.0 uL

Completed

Overall Scouting Run Status

Noise and Drift

Tested Combination1 Front SSL / Front FID

Name: 7890

Base Signal: 14.3 pA

Setpoint Status: Pass

ASTM Noise Drift

pA pA/h

0.05 0.03

Agilent Recommended: <= 0.10 <= 2.50

Status: Pass Pass

Overall Noise and Drift Test Status

Pass

Injection Precision

Tested Combination1 Front SSL / Front FID

Name: 7693A

Area RSD: 0.33 % %Retention Time RSD: 0.10

Agilent Recommended: <= 3.00 <= 1.00

Setpoint Status: Pass

Injection Volume on Column: 1.0 uL

Pass

Overall Injection Precision Test Status

Signal to Noise

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Tested Combination1 Front SSL / Front FID

Injection Tower

Name: 7890

Setpoint Status: Pass

Signal to Noise: 1393680

Agilent Recommended: >= 300000

Overall Signal to Noise Test Status

Pass

Scouting Run

/Tested Combination2 Back SSL Back FID

Injection Tower

Name: 7693A

CompletedSetpoint Status:

Injection Volume on Column: 1.0 uL

Completed

Overall Scouting Run Status

Noise and Drift

Tested Combination2 Back SSL / Back FID

Name: 7890

Base Signal: 13.3 pA

Setpoint Status: Pass

ASTM Noise Drift

pA pA/h

0.05 0.01

Agilent Recommended: <= 0.10 <= 2.50

Status: Pass Pass

Date: October 22, 2025 2:51:58 PM
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Overall Noise and Drift Test Status

Pass

Injection Precision

Tested Combination2 Back SSL / Back FID

Name: 7693A

Area RSD: 0.43 % %Retention Time RSD: 0.09

Agilent Recommended: <= 3.00 <= 1.00

Setpoint Status: Pass

Injection Volume on Column: 1.0 uL

Pass

Overall Injection Precision Test Status

Signal to Noise

Tested Combination2 Back SSL / Back FID

Injection Tower

Name: 7890

Setpoint Status: Pass

Signal to Noise: 1251862

Agilent Recommended: >= 300000

Overall Signal to Noise Test Status

Pass

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Instrument Details
Purpose

This section describes the as found system configuration.

Details

Temperature Data Input Manual Data or Other Data Logging

Flow Data Input Manual Data

Name 7890

Manufacturer Agilent Technologies

System ID BKK_EN0126_GC6

System

LTM Included? No

Detector Front

Inlet Front

Sampler Identifier Sampler 1

Injection Technique Injection Tower

Tested Combination1

LTM Included? No

Detector Back

Inlet Back

Sampler Identifier Sampler 2

Injection Technique Injection Tower

Tested Combination2

Syringe Volume (µL) 10

Location Front

Usage Sample Injection

Firmware Revision A.11.06

Serial Number CN10340103

Model Number G4513A

Name 7693A

Type Injection Tower

Manufacturer Agilent Technologies

Sampler 1

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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Syringe Volume (µL) 10

Location Back

Usage Sample Injection

Firmware Revision A.11.06

Serial Number CN16280128

Model Number G4513A

Name 7693A

Type Injection Tower

Manufacturer Agilent Technologies

Sampler 2

Vial Heater Not installed

Firmware Revision A.12.04

Serial Number CN18250032

Model Number G4514A

Name 7693A

Type Tray

Manufacturer Agilent Technologies

Sampler 3

Oven Type Standard

Component ID/Asset No. BKK_EN0126_GC-6

Firmware Revision A.01.16

Serial Number CN11461066

Model Number G3440A

Name 7890

Manufacturer Agilent Technologies

Mainframe 1

Date: October 22, 2025 2:51:58 PM
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Purged Inlet Yes

Control Type Electronic Pressure Control (EPC)

Carrier Gas Helium

Location Front

Type SSL

Name 7890

Manufacturer Agilent Technologies

Inlet 1

Purged Inlet Yes

Control Type Electronic Pressure Control (EPC)

Carrier Gas Helium

Location Back

Type SSL

Name 7890

Manufacturer Agilent Technologies

Inlet 2

Makeup Gas Nitrogen

Location Front

Control Type Electronic Pressure Control (EPC)

Adapter Capillary

Type FID

Name 7890

Manufacturer Agilent Technologies

Detector 1

Makeup Gas Nitrogen

Location Back

Control Type Electronic Pressure Control (EPC)

Adapter Capillary

Type FID

Name 7890

Manufacturer Agilent Technologies

Detector 2

Date: October 22, 2025 2:51:58 PM
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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: Suriya Thongkaew

Logged On User Name: suriya.thongkaew@non.agilent.com

Signature Creation Date: October 22, 2025

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

ACE Self Qualification Status

The installed version of ACE used to deliver this service passed qualification; the results conform with expected values. The self

qualification summary report is available in the session folder location SDS\ClearStore\AceSelfQualification.

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 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 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: October 22, 2025 2:51:58 PM
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 1:44:51

PM

Audit SessionCreated Session Host Name:

DESKTOP-2H6MTKJ, Drive

Serial Number: 76C1E981

October 21, 2025 1:44:51

PM

start Configuration Session None

October 21, 2025 1:44:51

PM

Audit Entitlement Licensing Session identifier generated:

XYP0-PNEJ-0W00-0RZ5-HR

80

October 21, 2025 1:48:11

PM

Audit Entitlement Licensing Succesfully unlocked session

identified by

XYP0-PNEJ-0W00-0RZ5-HR

80 with unlock code

76BX-519E-XKYX-1JR1-JR6

0

October 21, 2025 1:57:15

PM

Audit EqpLoaded Session EQP details for primary

technique [Gc] -

File path:

[ProtocolPacks/Gc/Configurat

ions/02.53/Gc.02.53.eqp],

EQP File Name:

[Gc.02.53.eqp], EQP Name:

[AgilentRecommended],Proto

col Revision :[Gc.02.53]

October 21, 2025 1:57:39

PM

End Configuration Session None

October 21, 2025 1:57:46

PM

start Qualification Session OQ

October 21, 2025 1:57:46

PM

start Execution CDS Logon Verification - GC -

7890:  - Qualitative test

None

October 21, 2025 2:18:54

PM

End Execution CDS Logon Verification - GC -

7890:  - Qualitative test

Run Count : 1

Page 1 / 12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 2:19:27

PM

start Execution System Inspection and Basic

Safety and Operation - 7890: -

Qualitative Test - No setpoints

associated

None

October 21, 2025 2:19:47

PM

End Execution System Inspection and Basic

Safety and Operation - 7890: -

Qualitative Test - No setpoints

associated

Run Count : 1

October 21, 2025 2:19:50

PM

start Execution Inlet Pressure Decay - Front

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: >= -2.0 psi and

<= 0.5 psi

None

October 21, 2025 2:25:44

PM

End Execution Inlet Pressure Decay - Front

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: >= -2.0 psi and

<= 0.5 psi

Run Count : 1

October 21, 2025 2:25:52

PM

start Execution Inlet Pressure Accuracy - Front

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: <= 1.2 psi

None

October 21, 2025 2:28:43

PM

End Execution Inlet Pressure Accuracy - Front

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: <= 1.2 psi

Run Count : 1

October 21, 2025 2:28:45

PM

start Execution Inlet Pressure Decay - Back

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: >= -2.0 psi and

<= 0.5 psi

None

October 21, 2025 2:33:42

PM

End Execution Inlet Pressure Decay - Back

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: >= -2.0 psi and

<= 0.5 psi

Run Count : 1

October 21, 2025 2:33:50

PM

start Execution Inlet Pressure Accuracy - Back

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: <= 1.2 psi

None

Page 2 / 12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 2:34:27

PM

End Execution Inlet Pressure Accuracy - Back

SSL: - Pressure Controlled Inlet

- S: 25.0 psi - L: <= 1.2 psi

Run Count : 1

October 21, 2025 2:34:32

PM

start Execution Detector Flow Accuracy - Front

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 2:50:39

PM

Audit Data Detector Flow Accuracy - Front

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 2:50:41

PM

start Execution Detector Flow Accuracy - Front

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 2:50:45

PM

start Execution Detector Flow Accuracy - Front

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 2:50:53

PM

End Execution Detector Flow Accuracy - Front

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

October 21, 2025 2:50:56

PM

start Execution Detector Flow Accuracy - Front

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 2:54:08

PM

Audit Data Detector Flow Accuracy - Front

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 2:54:15

PM

Audit Data DataManager DataManager was in a data

verification state but the user

chose to start over

October 21, 2025 2:54:31

PM

Audit Data Detector Flow Accuracy - Front

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 2:54:34

PM

End Execution Detector Flow Accuracy - Front

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

Page 3 / 12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 2:54:48

PM

start Execution Detector Flow Accuracy - Front

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 2:57:00

PM

Audit Data Detector Flow Accuracy - Front

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 2:57:03

PM

End Execution Detector Flow Accuracy - Front

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

October 21, 2025 2:57:38

PM

start Execution Detector Flow Accuracy - Back

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 3:00:15

PM

Audit Data Detector Flow Accuracy - Back

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 3:00:17

PM

End Execution Detector Flow Accuracy - Back

FID: - Type : Fuel - S: 30.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

October 21, 2025 3:00:20

PM

start Execution Detector Flow Accuracy - Back

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 3:03:03

PM

Audit Data Detector Flow Accuracy - Back

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

October 21, 2025 3:03:06

PM

End Execution Detector Flow Accuracy - Back

FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

October 21, 2025 3:03:08

PM

start Execution Detector Flow Accuracy - Back

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

None

October 21, 2025 3:07:25

PM

Audit Data Detector Flow Accuracy - Back

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

Manual Data Entry

Page 4 / 12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 3:07:28

PM

End Execution Detector Flow Accuracy - Back

FID: - Type : Makeup - S: 25.0

mL/min - L: <= 10.0% setpoint

Run Count : 1

October 21, 2025 3:07:53

PM

start Execution GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 230.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

None

October 21, 2025 3:21:20

PM

Audit Data GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 230.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

Manual Data Entry

October 21, 2025 3:21:22

PM

End Execution GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 230.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

Run Count : 1

October 21, 2025 3:21:36

PM

start Execution GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 100.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

None

October 21, 2025 3:30:43

PM

Audit Data GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 100.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

Manual Data Entry

October 21, 2025 3:30:45

PM

End Execution GC Oven Temperature

Accuracy - 7890: - Temperature

: Oven - S: 100.0°C - L: >= -1.0

AND <= 1.0 % setpoint in K

Run Count : 1

October 21, 2025 3:30:48

PM

start Execution GC Oven Temperature Stability

- 7890: - Temperature : Oven -

S: 100.0°C - L: <= 0.5°C

None

October 21, 2025 3:50:20

PM

Audit Data GC Oven Temperature Stability

- 7890: - Temperature : Oven -

S: 100.0°C - L: <= 0.5°C

Manual Data Entry

Page 5 / 12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 21, 2025 3:50:24

PM

End Execution GC Oven Temperature Stability

- 7890: - Temperature : Oven -

S: 100.0°C - L: <= 0.5°C

Run Count : 1

October 21, 2025 3:50:31

PM

start Execution GC Scouting Run - Injection

Tower, Front SSL, Front FID: -

Part of System Preparation - No

limits associated

None

October 21, 2025 3:55:30

PM

Audit AceClosed Session None

October 22, 2025 10:10:41

AM

Audit AceRestarted Session Host Name:

DESKTOP-2H6MTKJ, Drive

Serial Number: 76C1E981

October 22, 2025 10:10:42

AM

Audit SessionReloaded Session None

October 22, 2025 10:10:44

AM

start Qualification Session OQ

October 22, 2025 10:10:45

AM

start Execution GC Scouting Run - Injection

Tower, Front SSL, Front FID: -

Part of System Preparation - No

limits associated

None

October 22, 2025 2:15:45

PM

Audit Data DataManager DataManager was in a data

verification state but the user

chose to start over

October 22, 2025 2:16:36

PM

Audit Data GC Scouting Run - Injection

Tower, Front SSL, Front FID: -

Part of System Preparation - No

limits associated

Data files Path : D:\ALS

GC-6\OQ2025\SCOUTING_0

1.D\FID1A.ch

Page 6 / 12

Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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© 2025 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:17:00

PM

Audit Reporting Reintegration Reintegration Count: 1 -- [

Integration Type:

Injection;Baseline Correction

Mode: Advanced;Initial Slope

Sensitivity: 10;Initial Peak

Width: 0.01;Initial Area

Reject: 0;Initial Height Reject:

100;Integration: Off at

0;Integration: On at

0.1;Integration: Off at 0.5 ]

October 22, 2025 2:17:42

PM

End Execution GC Scouting Run - Injection

Tower, Front SSL, Front FID: -

Part of System Preparation - No

limits associated

Run Count : 1

October 22, 2025 2:17:53

PM

start Execution Noise and Drift - Front FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

None

October 22, 2025 2:19:13

PM

Audit Data Noise and Drift - Front FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\SIGNSDRF_F_01.

D\FID1A.ch

October 22, 2025 2:19:28

PM

End Execution Noise and Drift - Front FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

Run Count : 1

October 22, 2025 2:19:30

PM

start Execution Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

None

Page 7 / 12

Date: October 22, 2025 2:51:58 PM
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6

Report Generated by Hostname: DESKTOP-2H6MTKJ Print Date: October 22, 2025 2:52:00 PM

OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_02.D\

FID1A.ch

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_03.D\

FID1A.ch

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_04.D\

FID1A.ch

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_05.D\

FID1A.ch

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_06.D\

FID1A.ch

October 22, 2025 2:19:56

PM

Audit Data Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\INJPREC_F_07.D\

FID1A.ch

Page 8 / 12
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OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:20:04

PM

Audit Reporting Reintegration Reintegration Count: 1 -- [

Integration Type:

Injection;Baseline Correction

Mode: Advanced;Initial Slope

Sensitivity: 10;Initial Peak

Width: 0.01;Initial Area

Reject: 0;Initial Height Reject:

100;Integration: Off at

0;Integration: On at

0.1;Integration: Off at 0.5 ]

October 22, 2025 2:20:24

PM

End Execution Injection Precision - Injection

Tower, Front SSL, Front FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Run Count : 1

October 22, 2025 2:20:34

PM

start Execution Signal to Noise - Injection

Tower, Front SSL, Front FID: -

Detector  FID  - L: >= 300000

None

October 22, 2025 2:20:58

PM

Audit Data Signal to Noise - Injection

Tower, Front SSL, Front FID: -

Detector  FID  - L: >= 300000

Data files Path : D:\ALS

GC-6\OQ2025\OQ2025

2025-10-22

11-05-22\SIGTONS_F_01.D\

FID1A.ch

October 22, 2025 2:21:06

PM

Audit Reporting Reintegration Reintegration Count: 1 -- [

Integration Type:

Injection;Baseline Correction

Mode: Advanced;Initial Slope

Sensitivity: 10;Initial Peak

Width: 0.01;Initial Area

Reject: 0;Initial Height Reject:

100;Integration: Off at

0;Integration: On at

0.1;Integration: Off at 0.5 ]

October 22, 2025 2:21:19

PM

End Execution Signal to Noise - Injection

Tower, Front SSL, Front FID: -

Detector  FID  - L: >= 300000

Run Count : 1

Page 9 / 12
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OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:21:25

PM

start Execution GC Scouting Run - Injection

Tower, Back SSL, Back FID: -

Part of System Preparation - No

limits associated

None

October 22, 2025 2:25:23

PM

Audit Data GC Scouting Run - Injection

Tower, Back SSL, Back FID: -

Part of System Preparation - No

limits associated

Data files Path : D:\ALS

GC-6\OQ2025_B\SCOUTING

_B_01.D\FID2B.ch

October 22, 2025 2:26:18

PM

End Execution GC Scouting Run - Injection

Tower, Back SSL, Back FID: -

Part of System Preparation - No

limits associated

Run Count : 1

October 22, 2025 2:26:21

PM

start Execution Noise and Drift - Back FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

None

October 22, 2025 2:27:00

PM

Audit Data Noise and Drift - Back FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\SIGNSDRF_B_01.

D\FID2B.ch

October 22, 2025 2:27:42

PM

End Execution Noise and Drift - Back FID: -

Detector  FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pA/hour

Run Count : 1

October 22, 2025 2:27:46

PM

start Execution Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

None

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_02.D\

FID2B.ch
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OQ2025 GC ALS GC-6 CN11461066 Transaction log :

_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_03.D\

FID2B.ch

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_04.D\

FID2B.ch

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_05.D\

FID2B.ch

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_06.D\

FID2B.ch

October 22, 2025 2:28:07

PM

Audit Data Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\INJPREC_B_07.D\

FID2B.ch

October 22, 2025 2:28:21

PM

End Execution Injection Precision - Injection

Tower, Back SSL, Back FID: -

GC  - L (Area): <= 3.00% - L

(Ret. Time): <= 1.00%

Run Count : 1

October 22, 2025 2:28:28

PM

start Execution Signal to Noise - Injection

Tower, Back SSL, Back FID: -

Detector  FID  - L: >= 300000

None
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_______________________________________________________________________________________________________

Time Transaction

State

Activity

Performed

Type of Transaction Optional Information

_______________________________________________________________________________________________________

October 22, 2025 2:28:47

PM

Audit Data Signal to Noise - Injection

Tower, Back SSL, Back FID: -

Detector  FID  - L: >= 300000

Data files Path : D:\ALS

GC-6\OQ2025_B\OQ2025

2025-10-22

11-05-22\SIGTONS_B_01.D\

FID2B.ch

October 22, 2025 2:29:53

PM

End Execution Signal to Noise - Injection

Tower, Back SSL, Back FID: -

Detector  FID  - L: >= 300000

Run Count : 1

October 22, 2025 2:30:01

PM

End Qualification Session OQ

October 22, 2025 2:30:01

PM

start Reporting Session None

October 22, 2025 2:50:41

PM

Audit Reporting Session Report Generated :

Certificate

October 22, 2025 2:51:22

PM

Audit Reporting Session Report Generated : Report
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         Cert.No.: 25CH709/1
       Page.: 1 of 3

This Certificate was issued to re place to the Certificate No.25CH709

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : SevenExcellence

Serial No. : B834291445

ID No. : RYG_EN0152

Condition As-Received: Used Item

Received Date : 12 June 2025

Calibration Date : 18 June 2025

Reference : 2506-0407DSC-2

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. 
Rayong Branch

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Walalak  Sirithean

Approved by :

Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 1 July 2025

616/10 Moo 5, T.Maenam Khu, 
A.Pluakdaeng, Rayong 21140, Thailand

18/12/26

chutikarn.siripong
New Stamp



Cert.No.: 25CH709/1
Page.: 2 of 3

Condition of this calibration result

1

Serial No. ID No.

1 54030049 130RC116

2 4982054 110RC044

- This measurement result is traceable to SI throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The measurement results are traceable to SI through CPA chem Ltd.,

 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution

pH 4.007

pH 7.000

pH 10.010

3

Calibration  Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Coverage

 Value Voltage factor

Calibration Input

pH mV mV pH

pH Meter 4.000 177.48 177.3 4.000 2.00

S/N.: B834291445 7.000 0.00 -0.1 7.000 2.00

10.000 -177.48 -177.5 10.000 2.00

0.058

0.058

               2) Ref. Standard Thermometer 

Unit Under

Lot No.

1066669

C03232

1066665

Exp. date

18 Jan 2026

02 Dec 2026

18 Jan 2027CPA chem

1. Reference Standard Instrument

Cert. No.

k

Manufacturer

25 Aug 202524E2759

24I757 14 July 2025

Due Date

Hach Lenge GmbH

    Instrument

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

               1) Document Process Calibrator

0.058

CPA chem

Actual  Reading

Uncertainty of 

Measurement

( ±mV )



Cert.No.: 25CH709/1
Page.: 3 of 3

Calibration  Results

Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 4.006 181.1 2.00

S/N.: 5211504 7.000 4.9 2.00

10.007 -170.6 2.00

Function : Temperature Measurement

( * )  Without adjustment

This equipment was connected with Temperature Probe;

- Model : 

- Serial No. :

- Length : 120 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration UUC* Coverage

Point Reading factor

( °C ) ( °C ) ( °C ) k

25.0 25.1 0.099 2.00

Remark    - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k,  providing a level of confidence of approximately 95 %.

-o0o-

Standard  pH Uncertainty of

Buffer Solution pH Measurement  

(±)

4.007 0.0044

5211504

10.010 0.0066

InLabEXpert Pro-ISM

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.001 0.13

7.000 0.0084

Performing three buffers standard curve by using buffer nominal pH (4,7,10)



Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

25E1979/1

SevenExcellence

Mettler Toledo

B834291445

RYG_EN0152

Used Item

12 June 2025

16 June 2025

2506-0407DSC

Calibration were conducted using calibration procedure No. CP-E17 According to EURAMET cg-15.

pH Meter

Page : 1 of 2

TEL. 0-2717-3000-24 FAX. 0-2719-9484

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

( 23 ± 2 ) °C

( 50 ± 10 ) %

This Certificate was issued to replace to the Certificate No. 25E1979

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of 

Corporate Services 3: Equipment Calibration and Testing 

Services.

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Due DateCertificate No.Serial No.ModelInstrument

1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026

Condition of this result of calibration

1.Reference standards instruments :

2.This result of calibration was made on requested at the point specified by customer.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This measurement result is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
01 July 2025
Wutchareeporn Peethong

[   ] Phalinee Prabpaipal

[   ] Nuntawat Khamchai

[   ] Pongsagorn Boonyaporn

_______________



   Cert. No.: 25E1979         

Page.: 2 of 2

Result of calibration :-  (*) Without adjustment  ( )  After adjustment

Function: DC voltage measurement Range: 2000 mV

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k = 2, providing a level of confidence of approximately 95 %

UUC* = Unit Under Calibration.

-o0o-

68

-150.0000 -150.0 0.0 65

0.0 61

50.0000 50.0

150.0000 149.9 -0.1 65

200.0000 199.9 -0.1

-50.0000 -50.0

Uncertainty

-100.0000 -100.0 0.0 63

-200.0000 -199.9 0.1 68

( mV ) ( ± mV )

Standard Value UUC* Reading Error

( mV ) ( mV )

61

58

0.0

100.0000 100.0 0.0 63

0.0000 0.0 0.0



  Cert. No.: 25LM10
       Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : YSI

Model : 5000-115V

Serial No. : 15E102796

ID No. : RYG_EN0032

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,

Rayong 21140 Thailand

Location :

Received Order :

Calibrated Date :

Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) %
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

Approved Signatory

23 January 2025

Warakorn Lerngagtrakul

(    ) Chakrit Waewwanjua

(    ) Suwit Imjai

(    ) Kunchit Promprat

17 January 2025

TPA On Site Calibration Laboratory

20 January 2025

20/07/26

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 25LM10
Condition As-Received :    Page.: 2 of 2
Reference :

Procedure Used :-

    Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

    The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-
   Instrument

1) Digital Thermometer

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- ( * )  Without Adjustment
Function : Temperature measurement.

This instrument was connected with  temperature sensor, S/N.: 15E100464
Calibration

Point

( OC )

20.00

UUC* : Unit Under Calibration

     The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 

coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-

2.000.1519.8120.002 -0.192

k

Used Item 

DO Meter with Sensor

2501-0600DSC-2

60

( ± OC )( mm ) ( OC ) ( OC ) ( OC )

Coverage

Due Date

17 Sep 2025

Depth Temperature Reading Factor
Error

Immersion Standard UUC*
Uncertainty 

Traceable

TPA

Serial No.

2188080

Cert. No.

24I1022



Cert.No.: 25TW15
Page.: 1 of 2

Equipment : DO Meter

Manufacturer : YSI

Model : 5000-115V

Serial No. : 15E102796

ID No. : RYG_EN0032

Received Date :

Test Date :

Reference :

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand     

Laboratory Condition : Temperature  ( 25 ± 5 ) °C
Humidity       ( 50 ± 20 ) %

Test  Procedure : In - house  method  :  CP-CH9

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :

(   ) Pornthippa  Tameyakul
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 21 January 2025

2501-0600DSC-1

17 January 2025

20 January 2025

_____________________
Approved Signatory

Walalak  Sirithean

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000  FAX.  0-2719-9484

Certificate of Testing



Cert.No.: 25TW15
Page.: 2 of 2

Condition of this result of calibration

1.  Reference Standard Instruments :
     This certification is traceable to the International System of Unit through the reference standards 
     laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Serial No. ID No.

- 130BU10

14233821 110RC001

2.  Standard Material :- 

Result  :  Dissolved Oxygen Meter Adjustment With Air 100 %

   

Reading

Sodium Thiosulfate 5-Hydrate AR

Material Manufacturer

KEMAUS

Lot.No.

2203162447

Assay

99.6%

 Intend to use for advertising and referral purpose is prohibited.This report may not be  reproduced 

 other in full, without written approval of the laboratory

            This report was certified only for the instrument we tested.It is allowable to use for study

0.00848.20 8.20

-o0o-

(mg/L) (mg/L)

Standard Deviation

Dissolved Oxygen Probe No.: 15E100464

DO MeterTitration Method

(Azide Modification Method)

(mg/L)

Due Date
22 Mar 2025

24MM131 04 July 2025

Instruments Certificate No.
            1. Burette 23CG1172

            2. Balance



Cert. No.: 26TM461
Page : 1 of 3

Equipment : Low Temp. Incubator

Manufacturer : Memmert

Model : IPP750

Serial No. : V818.0084

ID No. : RYG_EN0154

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand     

Location : BOD Room

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 )

O
C

Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date : 31 March 2026

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory

18 March 2026
18 March 2026

Preecha Hlahib

18/09/27

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 26TM461
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date

1 ) Data Acquisition MY49023932 25LM121 27 Jul 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Beginning Finished
23 21
37 33
220 221

Ref. Std.
ID No.:

1 19-16RTD-01
2 19-16RTD-02
3 19-16RTD-03
4 23-16RTD-04
5 19-16RTD-05
6 19-14RTD-06
7 21-16RTD-07
8 19-16RTD-08

9 (ref.) 19-16RTD-09

Position :

REL.Humid. ( % )
AC Supply ( Volt )

Temp. ( OC )

Low Temp. Incubator
New Item
2603-0502OC-2

Environment during calibration 

Traceable

TPA, 

D

H

2

3

4

9

6

7
5

8

W/2
D/2

H/2

a

b

c

W

1
(ref.)

D = 0.60 m

W = 1.0 m

H = 1.2 m

Capacity = 0.72 m³

Dimension of Chamber : Probe Installation Details : 

a = 10 cm

b = 10 cm

c = 10 cm



Equipment : Cert. No.: 26TM461
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor

( °C ) ( °C ) ( °C ) ( °C ) k

20.0 20.0 20.0 0.34 2

Calibration

Point 

( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
20.0 20.185 20.132 20.303 20.160 20.001 20.054 19.983 20.060 20.163 0.30

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

-o0o-

0.019 0.19

Position
Uncertainty

Measured Temperature ( °C )  

stability
 ( ± °C )

uniformity
( °C )

Temperature

( * )  Without Adjustment

Low Temp. Incubator
New Item
2603-0502OC-2

Temperature











 

 

 

REVIEW BY ……………………………… 

 

APPROVED BY…………………………... 

 

NEXT CAL DATE……………………….... 03/02/27





















         Cert.No.: 25CH458
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : Seven2Go S2

Serial No. : C221115514

ID No. : RYG_FS0596

Condition As-Received: Used Item

Received Date : 24 June 2025

Calibration Date : 25 June 2025

Reference : 2506-0782DSC-4

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand     

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Walalak  Sirithean

Approved by :
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 26 June 2025

25/06/26

chutikarn.siripong
New Stamp



Cert.No.: 25CH458
Page.: 2 of 3

Condition of this calibration result

1

Serial No. ID No.

1 54030049 130RC116

2 4982054 110RC044

- This measurement result is traceable to SI throught Technology Promotion Association (Thailand - Japan)

2 : The measurement results are traceable to SI through CPA chem Ltd.,

  ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution

pH 4.007

pH 6.965

pH 10.010

3

Calibration  Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Coverage

 Value Voltage factor

Calibration Input

pH mV mV pH

pH Meter 4.00 177.48 178 4.00 2.00

S/N.: C221115514 7.00 0.00 0 7.00 2.00

10.00 -177.48 -178 10.00 2.00

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

               1) Document Process Calibrator

0.58

CPA chem

Actual  Reading

Uncertainty of 

Measurement

( ±mV )

1. Reference Standard Instrument

Cert. No.

k

Manufacturer

25 Aug 202524E2759

24I757 14 July 2025

Due Date

CPA chem

    Instrument

0.58

0.58

               2) Ref. Standard Thermometer 

Unit Under

Lot No.

1114385

1066667

1066665

Exp. date

08 June 2026

18 Jan 2026

18 Jan 2027CPA chem



Cert.No.: 25CH458
Page.: 3 of 3

Calibration  Results

Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 4.01 163 2.00

S/N.: 3293232 6.99 -10 2.00

10.00 -185 2.00

Function : Temperature Measurement

( * )  Without adjustment

This equipment was connected with Temperature Probe;

- Model : 

- Serial No. :

- Length : 120 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration UUC* Coverage

Point Reading factor

( °C ) ( °C ) ( °C ) k

25.0 25.1 0.098 2.00

45.0 45.2 0.199 2.00

Remark    - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k,  providing a level of confidence of approximately 95 %.

6.965 0.011

Performing three buffers standard curve by using buffer nominal pH (4,7,10)

45.001 0.13

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.002 0.13

InLabExpert Go-ISM

3293232

10.010 0.0092

Standard  pH Uncertainty of

Buffer Solution pH Measurement  

(±)

4.007 0.0079

-o0o-










