
 

 

 

 

 

 

 

 

 

 

ภาคผนวก จ 

ใบรับรองเอกสารการสอบเทียบเคร่ืองมือตรวจวิเคราะห 

 

 



รายการเครื่องมือที่ใชในการวิเคราะห / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)

Stack Total Suspended Particulate Console Control Unit BKK_FS0536 19-May-25 18-Nov-25 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0485 24-May-25 23-Nov-25 6
Stack Total Suspended Particulate Pitot Tube BKK_FS1114 24-May-25 23-Nov-25 6
Stack Total Suspended Particulate Pitot Tube BKK_FS1117 24-May-25 22-Nov-25 6
Stack Total Suspended Particulate Fuel Gas Analyzer BKK_FS1095 3-Dec-24 3-Dec-25 12
Stack Total Suspended Particulate Fuel Gas Analyzer BKK_FS1160 7-Nov-24 7-Nov-25 12
Stack Total Suspended Particulate Digital Balance BKK_EN0309 5-Nov-24 5-Nov-25 12

Stack (CEMs) Flow Rate & Temperature Console Control Unit BKK_FS0536 19-May-25 18-Nov-25 6
Stack (CEMs) Flow Rate & Temperature Console Control Unit BKK_FS0485 24-May-25 23-Nov-25 6
Stack (CEMs) Flow Rate & Temperature Pitot Tube BKK_FS1114 24-May-25 23-Nov-25 6
Stack (CEMs) Flow Rate & Temperature Pitot Tube BKK_FS1117 24-May-25 22-Nov-25 6
Stack (CEMs) Flow Rate & Temperature Fuel Gas Analyzer BKK_FS1095 3-Dec-24 3-Dec-25 12
Stack (CEMs) Flow Rate & Temperature Fuel Gas Analyzer BKK_FS1160 7-Nov-24 7-Nov-25 12
Stack (CEMs) Oxides of Nitrogen Analyzer , System calibration, Stan  - - - -
Stack (CEMs) Sulfur Dioxide Analyzer , System calibration, Stan  - - - -
Stack (CEMs) Oxygen Analyzer , System calibration, Stan  - - - -

Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0392 - - On site Calibration
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0394 - - On site Calibration
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0393 - - On site Calibration
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0979 - - On site Calibration
Ambient Particulate Matter (PM 2.5) Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Ambient Particulate Matter (PM-10) High Volume BKK_FS0384 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0385 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0383 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS1487 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Ambient Total Suspended Particulate High Volume BKK_FS0370 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1375 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0372 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1485 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS1072 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS0803 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS1457 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS0785 2-Jul-25 2-Jan-26 6
Ambient Sulfur Dioxide SO2 Analyzer BKK_FS1071 1-Jul-25 1-Jan-26 6
Ambient Sulfur Dioxide SO2 Analyzer BKK_FS0802 1-Jul-25 1-Jan-26 6
Ambient Sulfur Dioxide SO2 Analyzer BKK_FS1456 1-Jul-25 1-Jan-26 6
Ambient Sulfur Dioxide SO2 Analyzer BKK_FS0784 1-Jul-25 1-Jan-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS1440 18-Sep-24 18-Mar-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS1438 17-Sep-24 17-Mar-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS1439 17-Sep-24 17-Mar-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS1441 18-Sep-24 18-Mar-26 18
Ambient Temperature Temperature Sensor BKK_FS1440 18-Sep-24 18-Mar-26 18
Ambient Temperature Temperature Sensor BKK_FS1438 17-Sep-24 17-Mar-26 18
Ambient Temperature Temperature Sensor BKK_FS1439 17-Sep-24 17-Mar-26 18
Ambient Temperature Temperature Sensor BKK_FS1441 18-Sep-24 18-Mar-26 18

Noise Leq 24 hrs Sound Calibrator BKK_FS0631 16-Dec-24 16-Dec-25 18
Noise Leq 24 hrs Sound Level Meter BKK_FS0117 13-Dec-24 13-Dec-25 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0874 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0875 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0927 21-Jan-25 21-Jan-26 12
Noise Leq 5 min Sound Calibrator BKK_FS0631 16-Dec-24 16-Dec-25 18
Noise Leq 5 min Sound Level Meter BKK_FS0117 13-Dec-24 13-Dec-25 12
Noise Leq 5 min Sound Level Meter BKK_FS0874 21-Jan-25 21-Jan-26 12
Noise Leq 5 min Sound Level Meter BKK_FS0875 21-Jan-25 21-Jan-26 12
Noise Leq 5 min Sound Level Meter BKK_FS0927 21-Jan-25 21-Jan-26 12
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รายการเครื่องมือที่ใชในการวิเคราะห / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)

Noise Leq 8 hrs Sound Calibrator BKK_FS0632 16-Jan-25 16-Jan-26 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0997 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0998 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0999 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1214 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1215 3-Dec-24 3-Dec-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1216 3-Dec-24 3-Dec-25 12
Noise Leq 8 hrs Sound Calibrator BKK_FS0632 16-Jan-25 16-Jan-26 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0997 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0998 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0999 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1214 14-Nov-24 14-Nov-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1215 3-Dec-24 3-Dec-25 12
Noise Leq 8 hrs Sound Level Meter BKK_FS1216 3-Dec-24 3-Dec-25 12
Heat Heat Stress Heat Stress Monitor BKK_FS0678 10-Feb-25 10-Feb-26 12
Heat Heat Stress Heat Stress Monitor BKK_FS0679 21-Nov-24 21-Nov-25 12
Heat Heat Stress Heat Stress Monitor BKK_FS0680 6-Jun-25 6-Jun-26 12
Heat Heat Stress Heat Stress Monitor BKK_FS0681 22-Nov-24 22-Nov-25 12

Illuminance Illuminance Lux Meter BKK_FS1344 14-Jan-25 14-Jan-26 12
Water Lab Temperature pH meter BKK_LG0076 24-Jun-25 24-Jun-26 12
Water Lab pH at 25 

o
C pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12

Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Oil & Grease Water Bath BKK_EN0439 9-Oct-25 9-Oct-26 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Suspended Solids Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Water Lab BOD DO Meter BKK_EN0205 25-Jul-25 25-Jan-27 18
Water Lab BOD Incubator BKK_EN0304 4-Mar-25 4-Mar-26 12
Water Lab BOD Burette BKK_EN0422 3-Sep-25 3-Sep-26 12
Water Lab Residual Free Chlorine Chlorine Meter BKK_LG0042 19-Feb-25 19-Feb-26 12
Water Lab Dissolved Oxygen Burette BKK_EN0422 3-Sep-25 3-Sep-26 12
Water Lab Dissolved Oxygen Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Calcium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Calcium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Calcium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Magnesium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Magnesium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Magnesium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Sodium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Sodium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Sodium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab SAR ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab SAR Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab SAR Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Total Trihalomethane Gas Chromatography (MSD) BKK_EN0059 25-Jun-25 25-Dec-26 18
Water Lab Conductivity (On site) Conductivity meter BKK_LG0071 4-Jun-25 4-Jun-26 12
Water Lab Conductivity Conductivity meter BKK_EN0373 30-Jun-25 30-Jun-26 12

Soil Salinity Conductivity meter BKK_EN0373 30-Jun-25 30-Jun-26 12
Soil pH aqueous phase 50% (w/v) pH meter BKK_EN0342 17-Oct-24 17-Oct-25 12
Soil Conductivity aqueous phase 20% (w/v) Conductivity meter BKK_EN0373 30-Jun-25 30-Jun-26 12
Soil Trihalomethane Gas Chromatography (MSD) BKK_EN0059 25-Jun-25 25-Dec-26 18
Soil Calcium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Calcium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Calcium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Sodium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Sodium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Sodium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Magnesium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Magnesium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Magnesium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
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Calibration of Date : 19 May 25 Barometric Pressure (mmHg) : 756
Next Cal. Date : 18 Nov 25 Relative   Humidity  (%)              : 80.0

Temperature      ( C° )                : 29.0
Console Control  Meter Data Reference Dry Gas Meter Data
Calibration No. : C-190525-BKK_FS0536 Reference Dry Gas Meter ID     : BKK_FS0629
Dry Gas Meter ID : BKK_FS0536 Serial No.                                      :  1607009
Serial No.  : 1508054 Correction Factor (Y)                  : 1.0000
Model No. : XC-572-V Next Calibration Date                 : 10 Jun 25

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 11.77 150.00 0.00 150.00 32.0 255.0 110.0 145.00 33.0 33.0 33.0 1.0364 42.7458
25 9.12 150.00 0.00 150.00 32.0 406.0 260.0 146.00 33.0 33.0 33.0 1.0283 42.7739
50 6.53 150.00 0.00 150.00 32.0 557.0 410.0 147.00 34.0 34.0 34.0 1.0221 43.7148
100 4.58 150.00 0.00 150.00 33.0 714.0 565.0 149.00 34.0 34.0 34.0 1.0003 43.2919
150 3.75 150.00 0.00 150.00 33.0 874.0 725.0 149.00 35.0 35.0 35.0 0.9987 43.3927

Avg. 1.0172 43.1838
       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

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

Field Specialist(1) 
FORM NO.: F 06-024    REVISION NO.:    ISSUE DATE: 1 Jun 24

( Mr.Navaphut Sriviriya )
Field Scientist(2) 

Vr (Liters)

CONSOLE CONTROL UNIT  CALIBRATION TEST REPORT

Reference Dry Gas Meter Calibration Console Control ; Drygas MeterDH Q



  Calibration Date :        19 May 25   Ambient Temperature (°C) :  

  Calibration sheet No. :  C-190525-BKK_FS0536   Relative  Humidity  (%) : 

  Digital Temperature ID :    BKK_FS0537   Reference Temperature ID :   

  Serial No. :           1508054   Serial No. : 

  Model :               XC-572-V   Model :     

  Next Calibrate :   

Reference Temperature Digital Temperature Error

°C °C °C

Stack 0 1 1 ±3 Pass

25 25 0 ±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

300 300 0 ±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

120 122 1 ±3 Pass

140 142 2 ±3 Pass

Filter 100 101 1 ±3 Pass

120 122 2 ±3 Pass

140 142 2 ±3 Pass

Exit 0 1 1 ±3 Pass

10 11 1 ±3 Pass

20 21 1 ±3 Pass

Meter 0 1 1 ±3 Pass

25 26 1 ±3 Pass

50 51 1 ±3 Pass

AUX 0 1 1 ±3 Pass

25 26 1 ±3 Pass

50 51 1 ±3 Pass

MPE : (Maximum permissible error of measurement) คา่ความผดิพลาดสงูสดุของการวดัทีย่อมได ้

Calibrated by  : Approved by : 

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

Pass / Fail

29.0

80.0

BKK_FS1144

201090006013

Digicon-CC-VT-MS

28 Nov 25

Field Scientist (2)

MPE

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Location

( Mr.Navaphut Sriviriya )

_________________________________

Mr.Samart  Roo-ngan

 Specialist (1)

________________________________________



  Calibration Date : 19 May 25 Nozzle Set ID. : BKK_FS0542

 Calibration Sheet No. : C-190525-BKK_FS0542 Vernier Caliper ID.: BKK_FS1123

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

D1 D2 D3 DD Davg

1 0.315 0.315 0.315 0.000 0.315

2 0.475 0.475 0.475 0.000 0.475

3 0.530 0.530 0.530 0.000 0.530

4 0.635 0.635 0.635 0.000 0.635

5 0.790 0.790 0.790 0.000 0.790

6 0.950 0.950 0.950 0.000 0.950

7 1.110 1.110 1.110 0.000 1.110

8 1.270 1.270 1.270 0.000 1.270

9 1.600 1.600 1.600 0.000 1.600

        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.Navaphut Sriviriya  )

Field Scientist (2)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Nozzle Diameter (cm.)
Nozzle ID #

( Mr.Samart  Roo-ngan )

Field Specialist (1)

D3D2

D1

MEASUREMENT PLANE



Calibration of Date : 24 May 25 Barometric Pressure (mmHg) : 754.5
Next Cal. Date : 23 Nov 25 Relative   Humidity  (%)              : 81.0

Temperature      ( C° )                : 30.0
Console Control  Meter Data Reference Dry Gas Meter Data
Calibration No. : C-240525-BKK_FS0485 Reference Dry Gas Meter ID     : BKK_FS0629
Dry Gas Meter ID : BKK_FS0485 Serial No.                                      :  1607009
Serial No.  : 1310055 Correction Factor (Y)                  : 1.0000
Model No. : XC-572-V Next Calibration Date                 : 10 Jan 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 12.40 150.01 0.00 150.01 31.0 171516.4 171363.0 153.40 32.0 32.0 32.0 0.9797 47.3759
25 9.55 149.84 0.00 149.84 31.0 171692.2 171539.0 153.20 33.0 33.0 33.0 0.9821 46.7878
50 6.76 149.94 0.00 149.94 32.0 171861.8 171709.0 152.80 33.0 33.0 33.0 0.9797 47.1327
80 5.25 149.89 0.00 149.89 33.0 172025.4 171873.0 152.40 33.0 33.0 33.0 0.9759 45.8143
120 4.23 150.04 0.00 150.04 33.0 172231.2 172079.0 152.20 33.0 33.0 33.0 0.9744 44.5231

Avg. 0.9784 46.3268
       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

Calibrated by: Approved by:

CONSOLE CONTROL UNIT  CALIBRATION TEST REPORT

Reference Dry Gas Meter Calibration Console Control ; Drygas MeterDH Q

Mr.Samart  Roo-ngan

Field Specialist(1) 
FORM NO.: F 06-024    REVISION NO.:    ISSUE DATE: 1 Jun 24

( Mr.Kritsana Saiwan )
Field Scientist(2) 

Vr (Liters)



  Calibration Date :        24 May 25   Ambient Temperature (°C) :  

  Calibration sheet No. :  C-240525-BKK_FS0485   Relative  Humidity  (%) : 

  Digital Temperature ID :    BKK_FS0485   Reference Temperature ID :   

  Serial No. :           1310055   Serial No. : 

  Model :               XC-572-V   Model :     

  Next Calibrate :   

Reference Temperature Digital Temperature Error

°C °C °C

Stack 0 2 2 ±3 Pass

25 25 0 ±3 Pass

50 50 0 ±3 Pass

100 100 0 ±3 Pass

150 149 -1 ±3 Pass

200 198 -2 ±3 Pass

250 247 -3 ±3 Pass

300 297 -3 ±3 Pass

500 497 -3 ±3 Pass

Probe 100 100 0 ±3 Pass

120 120 0 ±3 Pass

140 140 0 ±3 Pass

Oven 100 100 0 ±3 Pass

120 120 0 ±3 Pass

140 140 0 ±3 Pass

Filter 100 99 -1 ±3 Pass

120 119 -1 ±3 Pass

140 139 -1 ±3 Pass

Exit 0 1 1 ±3 Pass

10 11 1 ±3 Pass

20 21 1 ±3 Pass

Meter 0 1 1 ±3 Pass

25 25 0 ±3 Pass

50 49 -1 ±3 Pass

AUX 0 1 1 ±3 Pass

25 25 0 ±3 Pass

50 49 -1 ±3 Pass

MPE : (Maximum permissible error of measurement) คา่ความผดิพลาดสงูสดุของการวดัทีย่อมได ้

Calibrated by  : Approved by : 

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

Field Scientist (2)

MPE

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Location

( Mr.Kritsana Saiwan )

_________________________________

Mr.Samart  Roo-ngan

Field Specialist (1)

________________________________________

Pass / Fail

30.0

81.0

BKK_FS1144

201090006013

Digicon-CC-VT-MS

5 Jan 26



  Calibration Date : 24 May 25 Nozzle Set ID. : BKK_FS0491

 Calibration Sheet No. : C-240525-BKK_FS0491 Vernier Caliper ID.: RYG_FS0539

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

D1 D2 D3 DD Davg

1 0.315 0.315 0.315 0.000 0.315

2 0.475 0.475 0.475 0.000 0.475

3 0.530 0.530 0.530 0.000 0.530

4 0.635 0.635 0.635 0.000 0.635

5 0.790 0.790 0.790 0.000 0.790

6 0.950 0.950 0.950 0.000 0.950

7 1.110 1.110 1.110 0.000 1.110

8 1.270 1.270 1.270 0.000 1.270

9 1.600 1.600 1.600 0.000 1.600

        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. Kritsana Saiwan )

Field Scientist (2)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Nozzle Diameter (cm.)
Nozzle ID #

( Mr.Samart  Roo-ngan )

Field Specialist (1)

D3D2

D1

MEASUREMENT PLANE



Date Calibration Due Date 23-Nov-25

Pitot ID BKK_FS1114 Inclinometer ID BKK_FS1131

Pitot SN Vernier ID BKK_FS1405

Parameter Value Allowable Range Check

α1 6.2 -10° <  α1 < +10° OK

α2 4.2 -10° <  α2 < +10° OK

β1 4.7 -5° <  β1 < +5° OK

β2 0.9 -5° <  β2 < +5° OK

γ 1.7 - -

θ 1.6 - -

Z = A tan γ 0.026 Z  ≤ 0.125" OK

W = A tan θ 0.024 W  ≤ 0.031" OK

Dt 0.375 0.188" to 0.375" OK

A/2Dt 1.160 1.05 ≤  PA/Dt ≤  1.5 OK
A 0.87 2.1Dt ≤  A ≤ 3Dt OK

Calibrated by :   _____________________              Approved By :  ________________________

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

               ( Mr.Prasert.Surakhan)                                            ( Mr.Samart  Roo-ngan )

                   Enviro Field Services Scientist (3)                                 Enviro Field Services Specialist (1)

24-May-25

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.

-



Date Calibration Due Date 22-Nov-25

Pitot ID BKK_FS1117 Inclinometer ID BKK_FS1131

Pitot SN Vernier ID BKK_FS1405

Parameter Value Allowable Range Check

α1 -0.3 -10° <  α1 < +10° OK

α2 1 -10° <  α2 < +10° OK

β1 -0.6 -5° <  β1 < +5° OK

β2 -1.7 -5° <  β2 < +5° OK

γ -0.4 - -

θ 0.8 - -

Z = A tan γ -0.006 Z  ≤ 0.125" OK

W = A tan θ 0.013 W  ≤ 0.031" OK

Dt 0.310 0.188" to 0.375" OK

A/2Dt 1.484 1.05 ≤  PA/Dt ≤  1.5 OK
A 0.92 2.1Dt ≤  A ≤ 3Dt OK

Calibrated by :   _____________________              Approved By :  ________________________

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

               ( Mr.Prasert.Surakhan)                                            ( Mr.Samart  Roo-ngan )

                   Enviro Field Services Scientist (3)                                 Enviro Field Services Specialist (1)

24-May-25

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.

W2002529



03/12/25

warakorn.pookrak
Next cal





07/11/25

warakorn.pookrak
Next cal







 

 

 

REVIEW BY ……………………………… 

 

APPROVED BY…………………………... 

 

NEXT CAL DATE……………………….... 
05/11/25









Lot No.

Client : :

Date : :

O2 ANALYZER

Model : :

Span (%) :

NOX ANALYZER

Model : :

Span (ppm) :

SO2 ANALYZER

Model : :

Span (ppm) :

CO ANALYZER

Model : :

Span (ppm) :

Calibrated by

FORM NO.: F 06-062    REVISION NO.: 4   ISSUE DATE: 18/01/24 

ALS Laboratory Group

TELEDYNE API T200H Serial No. 482

25

ANALYZER CALIBRATION DATA

Gulf BP Co., Ltd. Location

21 Oct 25 Test Operator

ปลอ่ง HRSG 11

Boonyarith I.

Cylinder Value Initial Analyzers Final Analyzers Difference

(%) Calibration Calibration (Percent of Span)

Response (%) Response (%)

Zero Gas 0.00 0.00 0.00 0.00

Serial No. 482

100

Span Gas 16.12 16.05 16.08 0.12

Low-Level Gas 7.98 8.01 8.02 0.04

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.02 0.02

Low-Level Gas 56.16 55.24 55.31 0.07

Span Gas 80.73 81.79 81.83 0.04

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.02 0.02

Low-Level Gas 55.55 55.37 55.32 0.05

Span Gas 79.43 80.29 80.32 0.03

Cylinder Value Initial Analyzers Final Analyzers Difference

TELEDYNE API T300M Serial No. 377

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.20 0.20

Low-Level Gas 54.22 54.07 54.13 0.06

Span Gas 79.82 79.74 79.66 0.08

2595610-1

100

TELEDYNE API T100H Serial No. 324

100

TELEDYNE API T200H

( Mr. Boonyarith  Iamted )

Environmental Field Scientist (2)

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

SO2 ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

CO ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

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

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

ALS Laboratory Group

Environmental Field Scientist (2)

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Gulf BP Co., Ltd. Location ปลอ่ง HRSG 11

21 Oct 25 Test Operator Boonyarith I.

Calibration System System System System Drift

16.12 Span (%) 25

O2 Analyzer Initial Values Final Values

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

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

16.05 16.08 0.12 16.10 0.20 0.08

0.00 0.02 0.08 0.03 0.12 0.04

Calibration System System System System Drift

80.73 Span (ppm) 100

NOX Analyzer Initial Values Final Values

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

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

81.79 81.76 0.03 81.80 0.01 0.04

0.00 0.04 0.04 0.02 0.02 0.02

Calibration System System System System Drift

79.43 Span (ppm) 100

SO2 Analyzer Initial Values Final Values

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

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

80.29 80.34 0.05 80.37 0.08 0.03

0.00 0.05 0.05 0.03 0.03 0.02

Calibration System System System System Drift

79.82 Span (ppm) 100

CO Analyzer Initial Values Final Values

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

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

79.74 79.59 0.15 79.73 0.01 0.14

0.00 0.01 0.01 0.03 0.03 0.02

2595610-1

Calibrated by

( Mr. Boonyarith  Iamted )

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

13:50 14.36 3.95 18.84 0.05 0.22

13:51 14.37 3.95 17.69 0.05 0.32

13:52 14.35 3.91 17.92 0.04 0.37

13:53 14.37 3.89 18.05 0.04 0.27

13:54 14.37 3.84 18.26 0.04 0.18

13:55 14.38 3.83 18.25 0.04 0.13

13:56 14.36 3.86 18.20 0.03 0.14

13:57 14.34 3.88 18.36 0.03 0.14

13:58 14.37 3.85 18.51 0.03 0.20

13:59 14.38 3.87 18.62 0.03 0.22

14:00 14.38 3.91 18.61 0.05 0.20

14:01 14.38 3.96 18.65 0.05 0.22

14:02 14.39 3.95 18.76 0.04 0.32

14:03 14.38 3.94 18.86 0.03 0.38

14:04 14.39 3.91 18.91 0.03 0.33

14:05 14.38 3.93 18.94 0.03 0.35

14:06 14.39 3.91 19.04 0.03 0.29

14:07 14.38 3.90 19.12 0.16 0.34

14:08 14.37 3.96 19.15 0.21 0.39

14:09 14.37 3.93 19.09 0.20 0.39

14:10 14.37 3.94 19.04 0.20 0.40

Average 14.38 3.90 18.61 0.07 0.28

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

ALS Laboratory Group

377

ปลอ่ง HRSG 11

Boonyarith I.

14:10

324

482

Environmental Field Scientist (2)

EMISSION TEST RESULT

( Mr. Boonyarith  Iamted )

Client

Date

Start Time

SO2 Analyzer       Model

NOx/O2 Analyzer  Model

CO/CO2 Analyzer Model

Gulf BP Co., Ltd.

21 Oct 25

13:50

TELEDYNE API T100H

TELEDYNE API T200H

TELEDYNE API T300M

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

14:11 14.39 3.94 19.00 0.19 0.41

14:12 14.36 3.92 18.92 0.20 0.49

14:13 14.37 3.95 18.86 0.20 0.48

14:14 14.35 3.94 18.85 0.19 0.49

14:15 14.34 3.94 18.96 0.18 0.45

14:16 14.34 3.95 19.12 0.17 0.44

14:17 14.33 3.95 19.38 0.18 0.48

14:18 14.33 3.97 19.50 0.17 0.54

14:19 14.33 3.95 19.58 0.16 0.53

14:20 14.33 3.94 19.62 0.15 0.58

14:21 14.33 3.94 19.64 0.16 0.63

14:22 14.33 3.98 19.58 0.15 0.56

14:23 14.33 3.94 19.49 0.14 0.58

14:24 14.34 3.98 19.38 0.12 0.61

14:25 14.36 3.97 19.30 0.13 0.65

14:26 14.35 3.92 19.39 0.13 0.64

14:27 14.34 3.91 19.44 0.12 0.69

14:28 14.33 3.95 19.53 0.12 0.68

14:29 14.33 3.95 19.58 0.10 0.73

14:30 14.33 3.93 19.74 0.11 0.75

14:31 14.34 3.98 19.77 0.09 0.69

Average 14.35 3.94 19.36 0.15 0.58

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

ALS Laboratory Group

Date 21 Oct 25 Boonyarith I.

EMISSION TEST RESULT

2

Client Gulf BP Co., Ltd. ปลอ่ง HRSG 11

Environmental Field Scientist (2)

Start Time 14:11 14:31

SO2 Analyzer       Model TELEDYNE API T100H 324

( Mr. Boonyarith  Iamted )

NOx/O2 Analyzer  Model TELEDYNE API T200H 482

CO/CO2 Analyzer Model TELEDYNE API T300M 377
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Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

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

14:32 14.34 3.96 19.76 0.10 0.76

14:33 14.32 3.95 19.73 0.09 0.67

14:34 14.33 3.96 19.71 0.09 0.67

14:35 14.32 3.94 19.65 0.07 0.70

14:36 14.34 3.94 19.59 0.08 0.71

14:37 14.35 3.92 19.43 0.14 0.74

14:38 14.35 3.92 19.38 0.15 0.78

14:39 14.33 3.94 19.41 0.15 0.82

14:40 14.33 3.94 19.55 0.14 0.90

14:41 14.32 3.93 19.54 0.13 0.92

14:42 14.30 3.94 19.46 0.14 0.88

14:43 14.33 3.98 19.43 0.12 0.84

14:44 14.33 3.90 19.39 0.12 0.91

14:45 14.33 3.93 19.41 0.13 0.94

14:46 14.32 3.94 19.56 0.11 0.95

14:47 14.33 3.95 19.66 0.11 0.89

14:48 14.34 3.93 19.60 0.10 0.91

14:49 14.33 3.94 19.50 0.09 0.95

14:50 14.33 3.96 19.46 0.09 0.91

14:51 14.31 3.94 19.56 0.09 0.91

14:52 14.31 3.94 19.57 0.07 0.95

Average 14.33 3.94 19.54 0.11 0.84

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

ALS Laboratory Group

Date 21 Oct 25 Boonyarith I.

EMISSION TEST RESULT

3

Client Gulf BP Co., Ltd. ปลอ่ง HRSG 11

Environmental Field Scientist (2)

Start Time 14:32 14:52

SO2 Analyzer       Model TELEDYNE API T100H 324

( Mr. Boonyarith  Iamted )

NOx/O2 Analyzer  Model TELEDYNE API T200H 482

CO/CO2 Analyzer Model TELEDYNE API T300M 377

Page.5.of.5.



Lot No.

Client : :

Date : :

O2 ANALYZER

Model : :

Span (%) :

NOX ANALYZER

Model : :

Span (ppm) :

SO2 ANALYZER

Model : :

Span (ppm) :

CO ANALYZER

Model : :

Span (ppm) :

Calibrated by

FORM NO.: F 06-062    REVISION NO.: 4   ISSUE DATE: 18/01/24 

ALS Laboratory Group

TELEDYNE API T200H Serial No. 991

25

ANALYZER CALIBRATION DATA

Gulf BP Co., Ltd. Location

21 Oct 25 Test Operator

ปลอ่ง HRSG 12

Boonyarith I.

Cylinder Value Initial Analyzers Final Analyzers Difference

(%) Calibration Calibration (Percent of Span)

Response (%) Response (%)

Zero Gas 0.00 0.00 0.00 0.00

Serial No. 991

100

Span Gas 16.12 16.00 16.02 0.08

Low-Level Gas 7.98 8.00 8.02 0.08

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.00 0.00

Low-Level Gas 56.16 55.10 55.18 0.08

Span Gas 80.73 79.60 79.71 0.11

Cylinder Value Initial Analyzers Final Analyzers Difference

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.00 0.01 0.01

Low-Level Gas 55.55 50.25 50.20 0.05

Span Gas 79.43 79.41 79.47 0.06

Cylinder Value Initial Analyzers Final Analyzers Difference

TELEDYNE API T300M Serial No. 924

(ppm) Calibration Calibration (Percent of Span)

Response (ppm) Response (ppm)

Zero Gas 0.00 0.02 0.00 0.02

Low-Level Gas 54.22 49.83 49.73 0.10

Span Gas 79.82 80.14 80.23 0.09

2595613-1

100

TELEDYNE API T100H Serial No. 553

100

TELEDYNE API T200H

( Mr. Boonyarith  Iamted )

Environmental Field Scientist (2)

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

SO2 ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

CO ANALYZER

Cylinder Conc. (ppm) : :

Zero Gas

Upscale Gas

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

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

ALS Laboratory Group

Environmental Field Scientist (2)

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Gulf BP Co., Ltd. Location ปลอ่ง HRSG 12

21 Oct 25 Test Operator Boonyarith I.

Calibration System System System System Drift

16.12 Span (%) 25

O2 Analyzer Initial Values Final Values

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

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

16.00 16.06 0.24 16.10 0.40 0.16

0.00 0.00 0.00 0.00 0.00 0.00

Calibration System System System System Drift

80.73 Span (ppm) 100

NOX Analyzer Initial Values Final Values

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

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

79.60 80.67 1.07 80.74 1.14 0.07

0.00 0.00 0.00 0.00 0.00 0.00

Calibration System System System System Drift

79.43 Span (ppm) 100

SO2 Analyzer Initial Values Final Values

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

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

79.41 79.28 0.13 79.29 0.12 0.01

0.00 0.00 0.00 0.00 0.00 0.00

Calibration System System System System Drift

79.82 Span (ppm) 100

CO Analyzer Initial Values Final Values

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

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

80.14 79.70 0.44 79.65 0.49 0.05

0.02 0.00 0.02 0.00 0.02 0.00

2595613-1

Calibrated by

( Mr. Boonyarith  Iamted )

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

13:50 14.18 3.64 13.84 0.02 0.54

13:51 14.19 3.64 13.84 0.02 0.49

13:52 14.19 3.64 13.87 0.03 0.53

13:53 14.20 3.63 13.90 0.03 0.57

13:54 14.20 3.63 13.93 0.06 0.57

13:55 14.19 3.64 13.93 0.06 0.56

13:56 14.20 3.64 13.84 0.22 0.55

13:57 14.22 3.63 13.68 0.99 0.54

13:58 14.21 3.62 13.73 0.97 0.56

13:59 14.20 3.62 13.98 0.99 0.55

14:00 14.19 3.62 14.05 0.94 0.55

14:01 14.18 3.63 14.11 0.94 0.51

14:02 14.20 3.63 14.16 0.90 0.50

14:03 14.19 3.63 14.21 0.92 0.54

14:04 14.21 3.63 14.20 0.85 0.52

14:05 14.18 3.63 14.21 0.82 0.54

14:06 14.20 3.64 14.24 0.80 0.57

14:07 14.19 3.64 14.29 0.78 0.59

14:08 14.20 3.64 14.26 0.73 0.57

14:09 14.21 3.64 14.17 0.71 0.59

14:10 14.18 3.63 14.19 0.68 0.60

Average 14.20 3.63 14.03 0.59 0.55

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

ALS Laboratory Group

924

ปลอ่ง HRSG 12

Boonyarith I.

14:10

553

991

Environmental Field Scientist (2)

EMISSION TEST RESULT

( Mr. Boonyarith  Iamted )

Client

Date

Start Time

SO2 Analyzer       Model

NOx/O2 Analyzer  Model

CO/CO2 Analyzer Model

Gulf BP Co., Ltd.

21 Oct 25

13:50

TELEDYNE API T100H

TELEDYNE API T200H

TELEDYNE API T300M

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

14:11 14.17 3.64 14.19 0.64 0.61

14:12 14.16 3.66 14.17 0.63 0.58

14:13 14.19 3.66 13.98 0.62 0.59

14:14 14.22 3.63 13.89 0.57 0.61

14:15 14.20 3.63 13.95 0.55 0.63

14:16 14.21 3.63 14.09 0.50 0.66

14:17 14.20 3.63 14.20 0.49 0.65

14:18 14.19 3.65 14.25 0.49 0.64

14:19 14.19 3.64 14.28 0.46 0.69

14:20 14.19 3.63 14.26 0.41 0.68

14:21 14.20 3.63 14.25 0.39 0.74

14:22 14.19 3.63 14.23 0.37 0.71

14:23 14.19 3.63 14.22 0.35 0.78

14:24 14.20 3.64 14.17 0.34 0.79

14:25 14.20 3.64 14.18 0.32 0.76

14:26 14.20 3.63 14.24 0.49 0.69

14:27 14.20 3.64 14.29 1.02 0.56

14:28 14.20 3.64 14.34 1.02 0.28

14:29 14.21 3.64 14.34 0.97 0.22

14:30 14.20 3.63 14.33 0.96 0.24

14:31 14.19 3.63 14.30 0.94 0.19

Average 14.20 3.64 14.20 0.60 0.59

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

ALS Laboratory Group

Date 21 Oct 25 Boonyarith I.

EMISSION TEST RESULT

2

Client Gulf BP Co., Ltd. ปลอ่ง HRSG 12

Environmental Field Scientist (2)

Start Time 14:11 14:31

SO2 Analyzer       Model TELEDYNE API T100H 553

( Mr. Boonyarith  Iamted )

NOx/O2 Analyzer  Model TELEDYNE API T200H 991

CO/CO2 Analyzer Model TELEDYNE API T300M 924
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Run #

Location

Test Operator

Finish Time

Serial No.

Serial No.

Serial No.

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

14:32 14.19 3.63 14.29 0.93 0.30

14:33 14.20 3.64 14.26 0.91 0.36

14:34 14.20 3.64 14.25 0.88 0.47

14:35 14.19 3.65 14.29 0.87 0.43

14:36 14.20 3.64 14.23 0.84 0.46

14:37 14.21 3.63 14.20 0.83 0.42

14:38 14.19 3.63 14.23 0.79 0.46

14:39 14.21 3.63 14.28 0.77 0.51

14:40 14.20 3.64 14.30 0.77 0.55

14:41 14.22 3.63 14.24 0.77 0.56

14:42 14.19 3.64 14.16 0.74 0.58

14:43 14.19 3.64 14.18 0.74 0.55

14:44 14.22 3.64 14.18 0.70 0.61

14:45 14.23 3.63 14.24 0.67 0.60

14:46 14.22 3.64 14.32 0.67 0.61

14:47 14.22 3.64 14.39 0.64 0.61

14:48 14.21 3.64 14.40 0.62 0.62

14:49 14.22 3.64 14.36 0.61 0.67

14:50 14.22 3.63 14.36 0.59 0.66

14:51 14.21 3.64 14.40 0.55 0.65

14:52 14.22 3.65 14.37 0.55 0.64

Average 14.21 3.64 14.28 0.74 0.54

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

ALS Laboratory Group

Date 21 Oct 25 Boonyarith I.

EMISSION TEST RESULT

3

Client Gulf BP Co., Ltd. ปลอ่ง HRSG 12

Environmental Field Scientist (2)

Start Time 14:32 14:52

SO2 Analyzer       Model TELEDYNE API T100H 553

( Mr. Boonyarith  Iamted )

NOx/O2 Analyzer  Model TELEDYNE API T200H 991

CO/CO2 Analyzer Model TELEDYNE API T300M 924

Page.5.of.5.











Project : Barometric Pressure (mmHg)  :

Calibrate Location : Temperature ( oC) :
Calibrate Date : Calibrate Sheet :

Calibrator ID : 54 PM 2.5 ID :

Calibrator Brand : PM 2.5 Brand :

Calibrator Model : PM 2.5 Model :

Calibrator S/N : PM 2.5 S/N :

*Passed = that indicates a leak of less than 80 mL/min.

Calibrated By ktw Approved By SJI

FORM NO.: F 06-079    REVISION NO.: 1    ISSUE DATE: 11/03/25

BKK_FS0980 BKK_FS0392

( Mr. Sarayuth Jittranont )

BKK Field Services Scientist (1) Assistant General Manager

( Mr. Keerati Taweerat )

Flow rate Criteria Design Flow Sample Flow Adjustment Remark

Flow Rate Check 15.84 ≤Flow ≤17.51 16.67 Lpm 16.67 -

32 Passed

Ambient Sensor STD. ± 2°C 33.1 33.1 Passed

Filter Sensor STD. ± 2°C 32

Temperature Criteria STD. Temp. Sample Temp. Check

Ambient Pressure STD. ± 10 mmHg 758.4 758.4 Passed

Pressure Criteria STD. Pressure Sample Pressure Check

Criteria Time Start  Time Stop Check

External Leak* 11.00 11.02 Passed> 75 cm of water 

17-Oct-25

PM 2.5 Calibration Data Sheet

Gulf BP Co., Ltd. 758.4

รพ.สต. บา้นหวา้ 33

C-171025-BKK_FS0392

DELTA CAL (For PM2.5)

BGI

170394

BGI

PQ200

1505

Calibration Data
Leak Check

  



Project : Barometric Pressure (mmHg)  :

Calibrate Location : Temperature ( oC) :
Calibrate Date : Calibrate Sheet :

Calibrator ID : 54 PM 2.5 ID :

Calibrator Brand : PM 2.5 Brand :

Calibrator Model : PM 2.5 Model :

Calibrator S/N : PM 2.5 S/N :

*Passed = that indicates a leak of less than 80 mL/min.

Calibrated By ktw Approved By SJI

FORM NO.: F 06-079    REVISION NO.: 1    ISSUE DATE: 11/03/25

17-Oct-25

PM 2.5 Calibration Data Sheet

Gulf BP Co., Ltd. 758.4

โรงเรยีนเจา้ฟ้าสรา้ง 33

C-171025-BKK_FS0394

DELTA CAL (For PM2.5)

BGI

170394

BGI

PQ200

1673

Calibration Data
Leak Check Criteria Time Start  Time Stop Check

External Leak* 12.00 12.02 Passed> 75 cm of water 

Pressure Criteria STD. Pressure Sample Pressure Check

Ambient Pressure STD. ± 10 mmHg 758.4 758.4 Passed

Temperature Criteria STD. Temp. Sample Temp. Check

32 Passed

Ambient Sensor STD. ± 2°C 33.2 33.2 Passed

Filter Sensor STD. ± 2°C 32

Adjustment Remark

Flow Rate Check 15.84 ≤Flow ≤17.51 16.67 Lpm 16.7 -

BKK_FS0980 BKK_FS0394

( Mr. Sarayuth Jittranont )

BKK Field Services Scientist (1) Assistant General Manager

( Mr. Keerati Taweerat )

Flow rate Criteria Design Flow Sample Flow

  



Project : Barometric Pressure (mmHg)  :

Calibrate Location : Temperature ( oC) :
Calibrate Date : Calibrate Sheet :

Calibrator ID : 54 PM 2.5 ID :

Calibrator Brand : PM 2.5 Brand :

Calibrator Model : PM 2.5 Model :

Calibrator S/N : PM 2.5 S/N :

*Passed = that indicates a leak of less than 80 mL/min.

Calibrated By ktw Approved By SJI

FORM NO.: F 06-079    REVISION NO.: 1    ISSUE DATE: 11/03/25

17-Oct-25

PM 2.5 Calibration Data Sheet

Gulf BP Co., Ltd. 758.4

หมู่ที่ 3 ต ำบลบำ้นเลน 33.1

C-171025-BKK_FS0393

DELTA CAL (For PM2.5)

BGI

170394

BGI

PQ200

1671

Calibration Data
Leak Check Criteria Time Start  Time Stop Check

External Leak* 13.00 13.01 Passed> 75 cm of water 

Pressure Criteria STD. Pressure Sample Pressure Check

Ambient Pressure STD. ± 10 mmHg 758.4 758.4 Passed

Temperature Criteria STD. Temp. Sample Temp. Check

32.1 Passed

Ambient Sensor STD. ± 2°C 33.2 33.2 Passed

Filter Sensor STD. ± 2°C 32.1

Adjustment Remark

Flow Rate Check 15.84 ≤Flow ≤17.51 16.67 Lpm 16.7 -

BKK_FS0980 BKK_FS0393

( Mr. Sarayuth Jittranont )

BKK Field Services Scientist (1) Assistant General Manager

( Mr. Keerati Taweerat )

Flow rate Criteria Design Flow Sample Flow

  



Project : Barometric Pressure (mmHg)  :

Calibrate Location : Temperature ( oC) :
Calibrate Date : Calibrate Sheet :

Calibrator ID : 54 PM 2.5 ID :

Calibrator Brand : PM 2.5 Brand :

Calibrator Model : PM 2.5 Model :

Calibrator S/N : PM 2.5 S/N :

*Passed = that indicates a leak of less than 80 mL/min.

Calibrated By ktw Approved By SJI

FORM NO.: F 06-079    REVISION NO.: 1    ISSUE DATE: 11/03/25

BKK_FS0980 BKK_FS0979

( Mr. Sarayuth Jittranont )

BKK Field Services Scientist (1) Assistant General Manager

( Mr. Keerati Taweerat )

Flow rate Criteria Design Flow Sample Flow Adjustment Remark

Flow Rate Check 15.84 ≤Flow ≤17.51 16.67 Lpm 16.67 -

33 Passed

Ambient Sensor STD. ± 2°C 33.2 33.2 Passed

Filter Sensor STD. ± 2°C 33.1

Temperature Criteria STD. Temp. Sample Temp. Check

Ambient Pressure STD. ± 10 mmHg 758.4 758.4 Passed

Pressure Criteria STD. Pressure Sample Pressure Check

Criteria Time Start  Time Stop Check

External Leak* 10.00 10.02 Passed> 75 cm of water 

17-Oct-25

PM 2.5 Calibration Data Sheet

Gulf BP Co., Ltd. 758.4

หมู่ที่ 2 ต ำบลบำ้นหวำ้ 33.2

C-171025-BKK_FS0979

DELTA CAL (For PM2.5)

BGI

170394

TISCH

TE-WILBUR-2.5

0307

Calibration Data
Leak Check

  



 

 

 

REVIEW BY ……………………………… 

 

APPROVED BY…………………………... 

 

NEXT CAL DATE……………………….... 30/05/26













Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qa I : Chart

(inch) (m
3
/min) (CFM)

2.0 0.886 32  Slope : 34.9917

2.6 1.009 36  Intercept : 0.8330

3.2 1.117 40  Correlation Coefficient : 0.9986

4.0 1.248 44

4.6 1.337 48

Calibrated by ktw Approved by :  

17-Oct-25 BKK_FS0384

C-171025-BKK_FS0384 TE-5009X

BKK_FS0624 4788

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

รพ.สต. บา้นหวา้ 33.0

TE-5028A 1.03002

2584 -0.01418

Field Services Supervisor BKK Field Services Scientist (1)
( Mr. Warakorn Pookrak )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test No. Linear Regression

( Mr. Keerati Taweerat )

5

y = 34.992x + 0.833

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qa I : Chart

(inch) (m
3
/min) (CFM)

2.2 0.929 32  Slope : 37.1939

2.8 1.046 36  Intercept : -2.6920

3.4 1.151 40  Correlation Coefficient : 0.9994

4.0 1.248 44

4.8 1.365 48

Calibrated by ktw Approved by :  

17-Oct-25 BKK_FS0385

C-171025-BKK_FS0385 TE-5009X

BKK_FS0624 4789

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

โรงเรยีนเจา้ฟ้าสรา้ง 33.0

TE-5028A 1.03002

2584 -0.01418

Field Services Supervisor BKK Field Services Scientist (1)
( Mr. Warakorn Pookrak )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test No. Linear Regression

( Mr. Keerati Taweerat )

5

y = 37.194x - 2.692

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qa I : Chart

(inch) (m
3
/min) (CFM)

2.0 0.886 32  Slope : 33.3950

2.6 1.009 36  Intercept : 2.4242

3.2 1.118 40  Correlation Coefficient : 0.9997

4.0 1.248 44

4.8 1.365 48

Calibrated by ktw Approved by :  

( Mr. Warakorn Pookrak )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test No. Linear Regression

( Mr. Keerati Taweerat )

5

TE-5028A 1.03002

2584 -0.01418

Field Services Supervisor BKK Field Services Scientist (1)

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

หมูท่ี ่3 ต ำบลบำ้นเลน 33.1

17-Oct-25 BKK_FS0383

C-171025-BKK_FS0383 TE-5009X

BKK_FS0624 4787

y = 33.395x + 2.4242

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qa I : Chart

(inch) (m
3
/min) (CFM)

2.0 0.887 32  Slope : 34.9803

2.6 1.009 36  Intercept : 0.8332

3.2 1.118 40  Correlation Coefficient : 0.9986

4.0 1.248 44

4.6 1.337 48

Calibrated by ktw Approved by :  

17-Oct-25 BKK_FS1487

C-171025-BKK_FS1487 TE-5009X

BKK_FS0624 6432

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

หมูท่ี ่2 ต ำบลบำ้นหวำ้ 33.2

TE-5028A 1.03002

2584 -0.01418

Field Services Supervisor BKK Field Services Scientist (1)
( Mr. Warakorn Pookrak )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test No. Linear Regression

( Mr. Keerati Taweerat )

5

y = 34.98x + 0.8332

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

  



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.8 1.0257 40  Slope : 30.8495

4.2 1.2511 46  Intercept : 7.8016

5.2 1.3896 50  Correlation Coefficient : 0.9976

6.6 1.5626 56

7.6 1.6752 60

Calibrated by ktw Approved by :  

( Mr. Warakorn Pookrak )

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

1

2

3

4

5

( Mr. Keerati Taweerat )

Field Services Supervisor 

TE-5028A 1.64456

2584 -0.02267

BKK Field Services Scientist (1)

Test No. Linear Regression

17-Oct-25 BKK_FS0370

C-171025-BKK_FS0370 TE-5009X

BKK_FS0624 4798

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

รพ.สต. บา้นหวา้ 33.0

y = 30.85x + 7.8016

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: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.8 1.0257 40  Slope : 31.6299

4.4 1.2800 46  Intercept : 6.6900

5.2 1.3896 50  Correlation Coefficient : 0.9939

6.4 1.5391 56

7.6 1.6752 60

Calibrated by ktw Approved by :  

( Mr. Warakorn Pookrak )

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

1

2

3

4

5

( Mr. Keerati Taweerat )

Field Services Supervisor 

TE-5028A 1.64456

2584 -0.02267

BKK Field Services Scientist (1)

Test No. Linear Regression

17-Oct-25 BKK_FS1375

C-171025-BKK_FS1375 TE-5009X

BKK_FS0624 6256

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

โรงเรยีนเจา้ฟ้าสรา้ง 33.0

y = 31.63x + 6.69

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: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.5 0.9703 40  Slope : 28.7576

4.0 1.2213 46  Intercept : 11.4724

5.0 1.3628 50  Correlation Coefficient : 0.9972

6.4 1.5389 56

7.6 1.6749 60

Calibrated by ktw Approved by :  

( Mr. Warakorn Pookrak )

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

1

2

3

4

5

( Mr. Keerati Taweerat )

Field Services Supervisor 

TE-5028A 1.64456

2584 -0.02267

BKK Field Services Scientist (1)

Test No. Linear Regression

17-Oct-25 BKK_FS0372

C-171025-BKK_FS0372 TE-5009X

BKK_FS0624 5332

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

หมูท่ี ่3 ต ำบลบำ้นเลน 33.1

y = 28.758x + 11.472

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: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

3.0 1.0606 40  Slope : 32.3257

4.6 1.3079 46  Intercept : 4.8727

5.4 1.4152 50  Correlation Coefficient : 0.9942

6.6 1.5621 56

7.8 1.6962 60

Calibrated by ktw Approved by :  

High Volume Air Sampler Calibration Worksheet

Gulf BP Co., Ltd. 758.4

หมูท่ี ่2 ต ำบลบำ้นหวำ้ 33.2

17-Oct-25 BKK_FS1485

C-171025-BKK_FS1485 TE-5009X

BKK_FS0624 6430

TE-5028A 1.64456

2584 -0.02267

BKK Field Services Scientist (1)

Test No. Linear Regression

( Mr. Warakorn Pookrak )

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

1

2

3

4

5

( Mr. Keerati Taweerat )

Field Services Supervisor 

y = 32.326x + 4.8727

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

  



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 98.80 -1.20 -1.20 100.50 0.50 0.50

2 200.00 201.40 1.40 0.70 200.50 0.50 0.25

3 300.00 298.30 -1.70 -0.57 301.80 1.80 0.60

4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35

-0.27 0.36

ALS Laboratory Group

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

PHD13MC7

MULTIPOINT CALIBRATION REPORT

2-Jul-25 NOx Analyzer

HORIBA APNA-370

BKK_FS1072

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 98.80 -1.20 -1.20 100.50 0.50 0.50

2 200.00 201.50 1.50 0.75 201.20 1.20 0.60

3 300.00 298.40 -1.60 -0.53 301.10 1.10 0.37

4 400.00 398.50 -1.50 -0.38 398.70 -1.30 -0.33

-0.25 0.25

ALS Laboratory Group

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

X9RAXH0D

MULTIPOINT CALIBRATION REPORT

2-Jul-25 NOx Analyzer

HORIBA APNA-370

BKK_FS0803

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 99.60 -0.40 -0.40 101.10 1.10 1.10

2 200.00 198.30 -1.70 -0.85 201.20 1.20 0.60

3 300.00 299.00 -1.00 -0.33 301.50 1.50 0.50

4 400.00 398.80 -1.20 -0.30 401.50 1.50 0.38

-0.36 0.53

ALS Laboratory Group

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

V9L01NF0 BKK_FS1457

MULTIPOINT CALIBRATION REPORT

3-Jul-25 NOx Analyzer

HORIBA APNA-370

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 99.00 -1.00 -1.00 100.30 0.30 0.30

2 200.00 199.40 -0.60 -0.30 200.50 0.50 0.25

3 300.00 299.00 -1.00 -0.33 301.00 1.00 0.33

4 400.00 398.70 -1.30 -0.33 399.30 -0.70 -0.17

-0.37 0.16

ALS Laboratory Group

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

TLTATGDW

MULTIPOINT CALIBRATION REPORT

2-Jul-25 NOx Analyzer

HORIBA APNA-370

BKK_FS0785

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) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10

1 1.20

2 -1.70

3 -1.60

4 -1.80

ALS Laboratory Group

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

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

Field Environmental Scientist (3) Assistant General Manager

300.00 298.40 -0.53

400.00 398.20 -0.45

AVERAGE (%) -0.11

Calibrated By Approved By

100.00 101.20 1.20

200.00 198.30 -0.85

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

R0H40S60

MULTIPOINT CALIBRATION REPORT

1-Jul-25 SO2 Analyzer

HORIBA APSA-370

BKK_FS1071

0

100

200

300

400

0 100 200 300 400

Ideal Autual



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10

1 1.10

2 -0.60

3 -0.70

4 -1.70

ALS Laboratory Group

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

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

Field Environmental Scientist (3) Assistant General Manager

300.00 299.30 -0.23

400.00 398.30 -0.42

AVERAGE (%) 0.05

Calibrated By Approved By

100.00 101.10 1.10

200.00 199.40 -0.30

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

2SSLA6G0

MULTIPOINT CALIBRATION REPORT

1-Jul-25 SO2 Analyzer

HORIBA APSA-370

BKK_FS0802

0

100

200

300

400

0 100 200 300 400

Ideal Autual



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10

1 -1.40

2 -1.20

3 -1.20

4 -0.50

ALS Laboratory Group

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

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

Field Environmental Scientist (3) Assistant General Manager

300.00 298.80 -0.40

400.00 399.50 -0.13

AVERAGE (%) -0.48

Calibrated By Approved By

100.00 98.60 -1.40

200.00 198.80 -0.60

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

LRB7V6X BKK_FS1456

MULTIPOINT CALIBRATION REPORT

1-Jul-25 SO2 Analyzer

HORIBA APSA-370

0

100

200

300

400

0 100 200 300 400

Ideal Autual



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10

1 -0.40

2 -1.40

3 -1.30

4 1.20

ALS Laboratory Group

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

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

Field Environmental Scientist (3) Assistant General Manager

300.00 298.70 -0.43

400.00 401.20 0.30

AVERAGE (%) -0.23

Calibrated By Approved By

100.00 99.60 -0.40

200.00 198.60 -0.70

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

3C72K8HB

MULTIPOINT CALIBRATION REPORT

1-Jul-25 SO2 Analyzer

HORIBA APSA-370

BKK_FS0784

0

100

200

300

400

0 100 200 300 400

Ideal Autual



18/03/26

warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal
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warakorn.pookrak
Next cal

















Page 1 of 3 .

Customer 
Name : : 25-ACT-009
Address : :

Unit Under Calibration Details
Measurement item :
Manufacturer : 94 dB / 1000 Hz
Model : Instrument Status : Used
Serial Number :
ID :

Calibration Environment and Details
Temperature :
Humidity :
Barometric Pressure :
Received Date :
Calibration Date :
Location of Calibration :
Calibration Procedure : In-house  method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Traceability :

2015 1047765 NIMT 16 January 2025

This certificate providoes traceability of measurement to recognized national standard, and to the 
realization of the international System of Units (SI).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of 
confidence approximately 95 %.

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

16 January 2025

Approved By :

Issue Date :

Range :
Class :

Reference Standard

Certificate No
Req-2025-0090

Acoustic Calibrator
RION

34178119

Model Serial Number Traceable

LAB 1 Acoustic

(50 ± 20 %RH )

ALS Laboratory Group Thailand Co., Ltd.
Request No104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, 

Bangkok 10250

Mr. Noppadon   Luangart
Service Calibration Engineer

Note

Sound Calibrator SV 35A 58079 EEI 12 June 2025

Certificate of Calibration

( 23 ±2 ˚C )

NC-74

1

BKK_FS0632

Due Calibration

15 January 2025
16 January 2025

(1013  ±10.0 hPa )

Calibrated By :

THD Multimeter

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24

16/01/26

warakorn.pookrak
Next cal



Page 2 of 3 .

: 25-ACT-009
:

Pass

Pass

Pass

Note : 

- Acceptance limit was IEC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

Result

Result

Result

Req-2025-0090

94 dB / 1000 Hz

Without Adjustment  (dB) Adjustment  (dB)

93.82 -0.18 - - 0.13 0.25

Calibration Range 

(dB)
Uncertainty Acceptance limit 

Measured Deviated value Measured Deviated value ( ± dB) Class 1 ( ± dB)

Frequency of Sound pressure level 
Calibration Range 

(Hz)
Without Adjustment Adjustment  Uncertainty Acceptance limit 

Measured (Hz) Deviated Measured (Hz) Deviated ( ± %) Class 1 ( ± %)

Calibration Results : Without AdjustmentSound pressure level 

Certificate No
Request No

0.40 2.594 dB / 1000 Hz 0.71 -

94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range 

(Hz)
Without Adjustment Adjustment Uncertainty Acceptance limit 

( ± %) Class 1 ( ± %)Measured (%) Measured (%)

Total distortion+noise
Frequency

Sound pressure level 0.15 dB
0.20%
0.50%

Maximum-permitted 

Uncertainty of measurement
Function

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24



Page 3 of 3 .

: 25-ACT-009
:

Decision Rule for Statements of Conformity

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

Pass1 = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail1 = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting 
of Compliance with Specification as following Fig. and statements

Certificate No
Request No Req-2025-0090

End of Calibration

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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         Cert.No.: 25CH742
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : Seven2Go

Serial No. : C312875331

ID No. : BKK_LG0076

Condition As-Received: Used Item

Received Date : 23 June 2025

Calibration Date : 24 June 2025

Reference : 2506-0741DSC-12

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 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 : Warakorn  Lerngagtrakul

Approved by :

Approved Signatory

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

Issue Date : 25 June 2025

24/06/26

chutikarn.siripong
New Stamp



Cert.No.: 25CH742
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.: C312875331 7.00 0.00 0 7.00 2.00

10.00 -177.48 -177 10.00 2.00

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

1. Reference Standard Instrument

Cert. No.

k

Manufacturer

25 Aug 202524E2759

24I757 14 July 2025

Due Date

CPA chem

    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

0.58

CPA chem

Actual  Reading

Uncertainty of 

Measurement

( ±mV )



Cert.No.: 25CH742
Page.: 3 of 3

Calibration  Results

Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 4.01 190 2.00

S/N.: 2484158 7.00 14 2.00

10.01 -163 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 24.9 -0.103 2.00

45.0 44.9 -0.104 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

2484158

10.010 0.0096

InLab®Expert Go-ISM

Buffer Solution pH Measurement  

(±)

4.007 0.0079

45.004 0.13

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.003 0.13

6.965 0.0099

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



         Cert.No.: 25CH1162
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Hach

Model : HQ411d

Serial No. : 200100031163

ID No. : BKK_EN0342

Condition As-Received: Used Item

Received Date : 08 October 2025

Calibration Date : 09 October 2025

Reference : 2510-0271DSC-1

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

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

- CP-CH5 by 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 : 10 October 2025

09/10/26

chutikarn.siripong
New Stamp



Cert.No.: 25CH1162
Page.: 2 of 3

Condition of this calibration result

1

Serial No. ID No.

1 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 : pH Measurement

 
Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 3.996 176.6 2.00

S/N.: 252063043080 6.974 1.1 2.00

9.996 -176.9 2.00

Remark    - Can not connect the BNC because the plug does not match with the socket.

               1) Ref. Standard Thermometer 

Lot No.

1135355

1066667

1114384

Exp. date

16 Aug 2026

18 Jan 2026

12 June 2027CPA chem

1. Reference Standard Instrument

Cert. No.

Manufacturer

25I708 03 July 2026

Due Date

CPA chem

    Instrument

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

2. Certified Reference Materials

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

CPA chem

Standard  pH

pH Measurement  

(±)

Buffer Solution

Uncertainty of

4.007 0.0046

6.965 0.0084

10.010 0.0070



Cert.No.: 25CH1162
Page.: 3 of 3

Calibration  Results

Function : Temperature Measurement

( * )  Without adjustment

This equipment was connected with Temperature Probe;

- Model : 

- Serial No. :

- Length : 103 mm.

- Diameter : 12 mm.

- Immersion Depth : 90 mm.

Calibration UUC* Coverage

Point Reading factor

( °C ) ( °C ) ( °C ) k

25.0 25.0 -0.001 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-

252063043080

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.001 0.13

PHC281



 

 

 

REVIEW BY ……………………………… 

 

APPROVED BY…………………………... 

 

NEXT CAL DATE……………………….... 17/07/26









Cert. No.: 24TM1618
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE29

Serial No. : L622.0282

ID No. : BKK_EN0439

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

Location : Organic Preparation Lab

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date :

29 October 2024
29 October 2024

Man Pattanapongpaiboon

Approved Signatory

30 October 2024

(    ) Ponpan Paipim
(    ) Suwit Imjai
(    ) Kunchit Promprat

29/10/25

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 24TM1618
Condition As-Received : Used Item Page : 2 of 3
Reference : 2410-0782OC-4
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 24LM115 TPA 13 Jul 2025

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 of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 25 54
Finished of Calibration 25 57

1
2
3
4

5(ref.)

Water Bath

222
226

4803988-003

Environmental AC Voltage Supply
( Volt )

4803988-005

Position :
Ref. Std. 
ID No.:

4803988-001

4803988-004

4803988-0021 2

34
5(ref.)

Front



Equipment : Cert. No.: 24TM1618
Condition As-Received : Used Item Page : 3 of 3
Reference : 2410-0782OC-4
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
85.0 85.0 85.133 85.212 85.150 84.983 85.096 0.22

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k

85.0 0.13 2

Average* : The average of 30 values in each position.
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.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
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 %.

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting

-o0o-

0.21
( °C )

Uniformity Stability 

85.0

Uncertainty

( °C )



Cert. No.: 25TM528
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 29

Serial No. : L622.0282

ID No. : BKK_EN0439

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand

Location : Organic Preparation Lab

Received Order :

Calibration Date :

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

Calibrated by :

Approved by :

Issue Date :

Approved Signatory

28 October 2025

(    ) Chakrit Waewwanjua

(    ) Ponpan Paipim

(    ) Suwit Imjai

09 October 2025

08 October 2025

Kunchit Promprat

09/10/26

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 25TM528
Condition As-Received : Used Item Page : 2 of 3
Reference : 2510-0042OC-13
Procedure Used :-

       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according

to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance

Thermometer ( IPRT ).

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

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY58041391 25LM20 TPA 08 Feb 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
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 24 63
Finished of Calibration 24 58

1

2

3

4

5(ref.) 70RC147

Position :
Ref. Std. 

ID No.:

70RC143

70RC146

70RC144

Water Bath

224

224

70RC145

Environmental AC Voltage Supply

( Volt )

1 2

34
5(ref.)

Front



Equipment : Cert. No.: 25TM528
Condition As-Received : Used Item Page : 3 of 3
Reference : 2510-0042OC-13
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*

point Reading

( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )

85.0 85.0 84.863 84.748 84.869 84.990 84.966 0.21

Calibration Coverage

point  Factor 

( °C )  ( ± °C ) k

85.0 0.12 2

Average* : The average of 30 values in each position.

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.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.

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-

0.33

( °C )

Uniformity Stability 

85.0

Uncertainty

( °C )

Water Bath

Average* Standard Reading ( OC )

Position

UUC*

Setting









Cert.No.: 25TW145
Page.: 1 of 2

Equipment : DO Meter

Manufacturer : YSI

Model : 5100

Serial No. : 15L103204

ID No. : BKK_EN0205

Received Date :

Test Date :

Reference :

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

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

Issue Date : 25 July 2025

2507-0836DSC-1

24 July 2025

25 July 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

25/01/27

chutikarn.siripong
New Stamp



Cert.No.: 25TW145
Page.: 2 of 2

Condition of this result of calibration

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

ID No. Certificate No.

130BU10 25CG1126

140RC001 24MM601/1

2.  Standard Material :- 

Manufacturer Lot.No.

KEMAUS 2203162447

Result  :  Dissolved Oxygen Meter Adjustment With Air 100 %

   

Reading

Sodium Thiosulfate 5-Hydrate AR

Material 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

0.00558.20 8.20

-o0o-

(mg/L) (mg/L)

Standard Deviation

Dissolved Oxygen Probe No.: 23L100673

DO MeterTitration Method

(Azide Modification Method)

(mg/L)

Due Date
18 Mar 2027

16 Sep 2025

          Instruments
                 1. Burette

                 2. Balance



  Cert. No.: 25LM122
       Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : YSI

Model : 5100

Serial No. : 15L103204

ID No. : BKK_EN0205

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

24 July 2025

TPA On Site Calibration Laboratory

25 July 2025

Approved Signatory

31 July 2025

Warakorn Lerngagtrakul

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



Equipment : Cert. No.: 25LM122
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 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 : Temperature measurement.

This instrument was connected with  temperature sensor, S/N.: 23L100673
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 %.

Due Date

17 Sep 2025

Traceable

TPA

Serial No.

2188080

Cert. No.

24I1022

Factor
Error

Immersion Standard UUC*
Uncertainty 

Coverage

-0.263
k

Used Item 
DO Meter with Sensor

2507-0836DSC-2

80
( ± OC )( mm ) ( OC ) ( OC ) ( OC )

Depth Temperature Reading

-o0o-

2.000.1519.7420.003











         Cert.No.: 24CG3401

       Page.: 1 of 2

Equipment : Burette

Capacity : 50  mL

Serial No. : -

ID. No. : BKK_EN0422

Manufacturer : Witeg

Made in : Germany

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

104 Phatthanakan 40, Phatthanakan Rd.

Khwaeng Phatthanakan, Khet Suan Luang

Bangkok 10250 Thailand     

Ambient Temperature : (20  ±  2.5)  
๐
C

Relative Humidity : (50  ±  10) % 

Barometric  Pressure : 756  mmHg

Calibration  Procedure : ASTM  E 542 - 01

Calibrated by : Sa-ngeunkam   Wongsa

Approved by : _____________________

Approved Signatory

(   ) Srisuda   Khamtha

(   ) Ponpan   Paipim

(   ) Unnopphol  Harachai

Issue Date : 3 September 2024

03/09/25

chutikarn.siripong
New Stamp



Equipment : Cert.No.:

Received Date : Page.: 2 of 2

Condition As-Received : 

Calibration Date :

Reference :

Condition of this result of calibration

1.  Reference Standard Instruments :

Instruments Model Serial No.

     1) Balance XP205 B134206712

     2) Data Logger HL-20D 20683159

     3) Thermometer - 1594592

     This certification is traceable to SI Unit 

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

Calibration  result :

Nominal capacity

( mL )

50

Remark    mL  =  cm
3

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

49.9951

Factor

Uncertainty k

( ± mL )

2.00

Due date

TPA

TPA

Traceability

3.  True value is converted to true volume at the standard  temperature of 20 
๐
C

ID. No.

140EC010

10 Oct 2024

24CG3401Burette

29 August 2024

Used Item

15 July 2025

22 Feb 202524I175

140EC012 23H2174 TPA

3 September 2024

( mL )

Certificate No.

2408-0944DSC-2

24MM316

0.010

140RC007

Reading

-o0o-

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



         Cert.No.: 25CG3385
       Page.: 1 of 2

Equipment : Burette

Capacity : 50  mL

Serial No. : -

ID. No. : BKK_EN0422

Manufacturer : Witeg

Made in : Germany

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand  

Ambient Temperature : (20  ±  2.5)  
๐
C

Relative Humidity : (50  ±  10) % 
Barometric  Pressure : 753  mmHg
Calibration  Procedure : ASTM  E 542 - 01

Calibrated by : Srisuda   Khamtha

Approved by : _____________________

Approved Signatory

(   ) Ponpan   Paipim

(   ) Chakrit   Waewwanjua

Issue Date : 3 September 2025

03/09/26

chutikarn.siripong
New Stamp



Equipment : Cert.No.:

Received Date : Page.: 2 of 2

Condition As-Received : 

Calibration Date :

Reference :

Condition of this result of calibration

1.  Reference Standard Instruments :

Instruments Model Serial No.

     1) Balance MS204TS C226356983

     2) Data Logger HL-20D 20683159

     3) Digital Thermometer HH376 230806555

     This measurement result  is traceable to SI Unit 

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

Calibration  result :

Nominal capacity

( mL )

10

25

50

Remark    mL  =  cm
3

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

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

-o0o-

25CG3385Burette

1 September 2025

Used Item

10 Oct 2025

17 Jan 202625I1740

140EC012 24H2129 TPA

3 September 2025

140RC010

 Due date

TPA

TPA

TraceabilityCertificate No.

2509-0049DSC-1

24MM603

Factor

Uncertainty k

( ± mL )

2.00

2.00

2.00

0.0082

0.010

0.0087

3.  True value is converted to true volume at the standard  temperature of 20 
๐
C

ID. No.

140EC013

( mL )

49.9819

15 Oct 2025

9.9941

Reading

24.9804







04/12/26

chutikarn.siripong
New Stamp
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Cert.No.: 25CH625
Page.: 1 of 2

Equipment : Conductivity Meter

Manufacturer : Mettler Toledo

Model : Seven2Go S3

Serial No. : C305619474

ID No. : BKK_LG0071

Condition As-Received: Used Item

Received Date :

Calibration Date :

Reference : 2505-0973DSC-1

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

Ambient Temperature : (25 ± 2.5)  °C

Relative Humidity : (50 ± 15) % 

Calibration  Procedure: In -house method :
- CP-CH6 by direct measurement  
 with reference material  (RM)

Calibrated by : Warakorn  Lerngagtrakul

Approved by : _____________________
Approved Signatory

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

Issue Date : 05 June 2025

30 May 2025

04 June 2025
04/06/26

chutikarn.siripong
New Stamp



Cert.No.: 25CH625

Page.: 2 of 2

Condition of this result of calibration

1. Reference  Standard  Instrument :-       

Serial No.  ID No.

1963878 130RC095

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

2. Certified Reference  Materials :-

     - Conductivity calibration solution, Thermo Scientific., The measurement results are traceable to SI

1413 µS/cm

     -  Control Conductivity calibration solution temperature by Water bath (25 ± 0.1) °C

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

Calibration  results

( * )   After  Adjustment at  1413 µS/cm

Coverage

factor

k

1413 µS/cm 1374 µS/cm 1413 µS/cm µS/cm 2.00

Remark :      - UUC* = Unit Under Calibration

- Cell constant = 0.550 cm
-1

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 %.

Solution

-o0o-

UUC* Reading of  MeasurementUUC* Reading

Function : Conductivity Measurement

     Conductivity Electrode Serial No.: 5823490078

Standard

( ± )

15

Before Adjustment After Adjustment Uncertainty

Conductivity

Due date    Instrument Certificate No. 

Thermo Scientific 174/03 26 Apr 2027

Exp. dateManufacturer Lot No.Conductivity Solution

           1) Thermometer 24I995 09 Sep 2025













































         Cert.No.: 24CH1295
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Hach

Model : HQ411d

Serial No. : 200100031163

ID No. : BKK_EN0342

Condition As-Received: Used Item

Received Date : 16 October 2024

Calibration Date : 17 October 2024

Reference : 2410-0548DSC-5

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

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

- CP-CH5 by direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :

Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 21 October 2024

17/10/25

chutikarn.siripong
New Stamp



Cert.No.: 24CH1295
Page.: 2 of 3

Condition of this calibration result

1

Serial No. ID No.

1 2188080 130RC044

     - This Certification 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 4.008

pH 6.999

pH 10.010

3

Calibration  Results

Function : pH Measurement

 

Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 4.028 174.6 2.00

S/N.: 230473042902 7.014 1.4 2.05

10.018 -172.8 2.00

Remark    - Can not connect the BNC because the plug does not match with the socket.

4.008 0.0044

6.999 0.0084

10.010 0.0066

Buffer Solution

Uncertainty of

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

2. Certified Reference Materials

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

CPA chem

Standard  pH

pH Measurement  

(±)

1. Reference Standard Instrument

Cert. No.

1034205

    Instrument

Manufacturer

27 Sep 2025

27 Sep 2026

24I1022

28 Feb 2026

16 Sep 2025

Lot No.

Due Date

Exp. date

CPA chem

Hach Lenge GmbH

     1)Ref. Standard Thermometer 

1034203

C03145



Cert.No.: 24CH1295
Page.: 3 of 3

Calibration  Results

Function : Temperature Measurement

( * )  Without adjustment

This equipment was connected with Temperature Probe;

- Model : 

- Serial No. :

- Length : 103 mm.

- Diameter : 12 mm.

- Immersion Depth : 90 mm.

Calibration UUC* Coverage

Point Reading factor

( °C ) ( °C ) ( °C ) k

25.0 25.0 -0.002 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 %.

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.002 0.13

PHC281

230473042902

-o0o-



 

 

 

 

 

 

 

 

 

ภาคผนวก ฉ 

สำเนาหนังสืออนุญาตขึ้นทะเบยีนหองปฏิบัติการวิเคราะหเอกชน 









































































































บริษัท เอแอลเอส แลบอราทอรี กรุป (ประเทศไทย) จํากัด

104 ซอยพัฒนาการ 40 ถนนพัฒนาการ แขวงพัฒนาการ เขตสวนหลวง  กรุงเทพมหานคร 10250

โทรศัพท 0-2760-3000 โทรสาร 0-2760-3197 www.alsglobal.com

bangkok@alsglobal.com

ID: @alsthailand
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